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SECTION A

Federal Agencies






EPA-R

UNITED STATES ENVIRONMENTA

g:\“t_‘”' WL, “"3
C\
W age HG"‘

o ; REGION 1X
At 75 Hawthormae Street
San Francisco, CA 94105-2901

O

July 11, 2008

Kathleen Dadey

U.S. Army Corps of Engingers
Regulatory Branch

1325 ) Street, Room 1480
Sacramento, CA 935814-2922

Subject: Supplemental Draft Environmental Impact Statement for the Rio del Oro Specific
Plan Project (CEQ# 20080172) :

Dear Ms. Dadey:

The Environmental Protection Agency (EPA) has reviewed the Supplemental Draft
Enviropmental Impact Statement (SDEIS) referenced above. Our review is pursiant to the
National Environmental Policy Act (NEPA), Council on Environmental Qnality (CEQ)
regudations (40 CFR Parts.1500-1508), and Section 309 of the Clean Air Act. Our detailed

comments are enclosed,

EPA provided comments on the DEIS in a February 15, 2007 letter. Our letter
documented concerns about impacits to waters of the 1U.S., detenmination of the Least
Environmentally Damaging Practicable Alternative (LEDPA), and habitat impacts. After review
of the SDEIS, we have remaining concemns in these areas and have rated the SDEIS as EC-2,
Environmental Concerns - Insufficient Information (see enclosed “Sumnmary of Rating
Definitions™). In addition, given the constraints and uncertainties related to future availability of
water 1o serve {he development, we recommend efforts to maximize water conservation and
integrate water use efficiencies through *green infrastructure” into the design of the
development. '

As noted in our 2007 DE!S comment letter, EPA reviewed the Public Notice for this
project and on March 29 2004, objected to the issuance of the Clean Water Act {CWA) permit
associated with the project, recommending a thorough assessment of the impacts to waters of thy
U.S., We also recommended at that time that the DEIS demonstrate the project’s compliance
with the CWA Section 404(b)(1) Guidelines, inclnding the LEDPA and mitigation for project
impacts. After review of the DEIS, we expressed concerns that the DEIS did not demonstrate
that wetlands have been avoided to the greatest extent practicable while achieving the basic
project purpose. We were also concerned that adequate mitigation for project impacts to waters
of the U.S. and habitat had not been included.

EPA-R-1

EPA-R-2

EPA-R-3

EPA-R-4

EPA-R-5
EPA-R-6

EPA-R-7
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We reiterate that the FEIS should include several modifications to the Proposed Froject | oy p g
Alternative: 1) demonsirate that waters of the U.S. have been avoided to the greatest extent
practicable and/or make modifications to achieve this end, such as low irnpact development
mitigation measures; 2) clearly document this avoidance; 3) support the selection of the | EPA-R-9
Proposed Project Alternative as the LEDPA hased on objective criteria; and 4) include a detailed
analysis of the Impact Mintmization Altemauve to satisfy the CWA Section 404(b)(1)

(Guidelines.

EPA-R-10

We appreciate the opportunity to review the SDEIS. When the FEIS is released for
public review, please send two hard copies to the address above (mailende: CED-2) when the
document is formally filed with our EPA Headquarters Office. We would be happy to discuss
additional avoidance measures or low impact development measires with you during the
preparation of the FEIS. If you have any questions, please contact me at 415-972-3846 or
Carolyn Mulvihill, the lead reviewer for this project at 415-947-3554 or
mulvihill.carolyn@epa.gov,

Sincerely,

Comaaa QMM@/

"(Df" Nova Blazej, Manager
/ Environmental Review Office

Enclosures; Detailed Comments _ '
Suramary of EPA’s Rating Definitions
Excerpt from Barbour ef af Final Report

co: ‘Kelly Fitzgerald, USFWS -
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EPA’s DETAILED COMMENTS ON THE SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT
STATEMENT FOR THE RIG DEL ORO PROJECT - JULY 11, 2008

Impacts to Waters of the U.S.

In a letter dated March 29, 2004 responding to the Clean Water Act (CWA) Section 404
Permit Application Public Notice for the Rio Del Oro Project, EPA expressed concems regarding
the significant wetland impacts. The Supplemental Draft Environmental Impact Statement
(SDEIS) indicates that 27.9 acres of jurisdictional waters of the U.S. will be impacted, 4 slight
decrease from the estimate of 30.3 acres noted in the DEIS. The estimated impact on fsolated
waters remains the same at 12.9 acres. These impacts remain a major concern with respect to
cumulative impacts, significant degradation, and an inordinaiely large compensatory mitigation
burden. Approximately 41 acres of total waters are intended for fill, which is significant, Despite
the proposed 60 acres of creation and 51 acres of preserved wetlands, we remain concerned over
the loss of existing waters of the U.S.

Recommendarion:

+  Seek additional measures to minimize impacts to aquatic resources, particilarly
waters of the U.S. Document in the FEIS the acreage of wetlands and waters that will

be preserved through avoidance and mmintization measares.

Vernal Pools
Our February 15, 2007 comment letter on the DEIS expressed our concerns about the

acreage of vernal pool impacts and the density of proposed vernal pool creation. We appreciate
the hydrologic analysis of the topography of the proposed onsite preserve area, including Light
Detection and Ranging (LIDAR) analysis, described in the SDEIS. We remain concerned,
however, about the density of vernal pools proposed for construction in the existing vernal pool
complexes. Almost 18 acres of vernal pools are proposed to be constructed within existing
complexes, which will nearly double the existing density. While the proposed shapes and
locations of new vernal pools, as illustrated in Figure 6 of the Mitigation and Monitoring Plan
(MMP), appear natural, this proposed mitigation could be less effective than restoration of
altered vernal poel landscapes to 2 more natural and dynamie ecosystem.

EPA recommends the use of reference pools for comiparison with constructed vernal pool
funetions. Performance standards proposed by Barbour ef al. are included in the attached excerpt
from “Classification, Ecological Charactenzatmn and Presence of Listed Plant Taxa of Vernal
Pool Associations in California,”! While the sucesss criteria listed i Table 4 of the MMP are
reasonable, the use of reference pool standards are preferable because they recognize natural
variability and the qualifies associated with the vernal poel community at the site, rather than
utilizing more generic standards. The MMP states that naturally occurring vernal pools will be
selected for comparison monitoring, but the number and method of selection are not proposed.

EPA-R-11

EPA-R-12

''Barbour et al., “Classification, Ecological Characterization, and Presence of Listed Plant Taxa of Vernal Pool
Assoeiationg in Californda, United State Fish and Wildlife Service Agreement/Study, May 2007,
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Recommendations:

» Seek opportunities to restore altered vernal pool landscapes as part of proposed
mitigation for impacts to vernal poals.

» Use criterta based on reference pools at the sife {0 judge the success of constructed
vemal pools, and describe proposed methodology for choosing reference pools in the

FEIS.

Seasonal Wetlands , :
Our February 2007 DEIS comment letter also expressed concermns about wetland creation

in detention basins for the purpose of both stormwater treatment and compensatory mitigation.
Figure 7 of the MMP, the Conceptual Corridor Plan, indicates the location of the riverine
(seasonal) wetlands that are proposed for mitigation. These features would be subjected to
seasonal inundation by stormwater, EPA is concerned about the potential functions of these
wetlands and consequently their value for compensatory mitigation, due to the fact that they
would act as “polishing” wetlands and might become contaminated. As such, they could be
“attractive nuisances™ to wildlife, rather than aquatic resources that provide wildlife habitat and
support native plant communities.

While the function of storniwater treatrent is important, giving mitigation credit for
these wetlands would mean allowing a shift in baseline conditions. Furthenmore, the features
should bé viewed as avoidance and minimization measures to ensure the waters within and
downstream of the project area continue to attain water quality standards and provide beneficial

uses as appropriate.

~ The success criteria for seasonal wetlands (Table 7 of the MMP) indicate that “95% of
the wetland acreage must be inundated or saturated for period of sufficient duration to support
wetland vascular plants as the most prevalent and dominant cornponent.” This criterion is in
effect forfeiting 5% of the acreage required for mitigation. EPA recomumends that a detailed
‘Geographic Information Systems (GIS) analysis of the created wetlands be performed to
~ determine the exact acreage of wetlands created, and the appropriate amount of credits to be

‘granted, and so that additional creation can be initiated if necessary under an adaptive

management plan,

As with the vernal pool creation, EPA recommends that the performance standards for
seasonal wetlands and low-flow channels be evaluated against a reference condition. The success
criteria proposed in the MMP are too broad.

Recommendations:

» Werecommend that additional sites be identified for compensatory mitigation, as the
current sites identified for creation of seasonal wetlands will also serve as stormwater
treatment, diminishing their value as wildlife hahitat. The FEIS should clearly
gstablish the expected functions of all wetlands proposed for preservation or creation.

EPA-R-12
(Cont'd)

EPA-R-13
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e Include in the MMP a requirement to perform a GIS analysis of created wetlands to
determine the actual acreage of creation and 1o iniliate additional creation under an
adaptive management plan if the amount is less than stated in the MMP.

o Aswith the vernal pool creation, EPA recommends that the performance standards
for seasonal wetlands and low-flow channels be evaluated against an onsite reference

condition.

Overall Mitigation
EPA appreciates the fact that the majority of mitigation work is scheduled to be
performed during Phase 1 of the project to avoid temporal losses.

For all proposed wetland creation areas, we recommend using the California Rapid
Assessment Method (CRAM) tool as a supplemenial source of information to gauge success of
created wetlands. We appreciate that CRAM is proposed for use under Mitigation Measure 3,10-
1a for baseline assessment; however, it can also be used in anmual monitoring. Scores resulting
from the analysis over time can be plotted to determine a rough estimate of the “restoration
trajectory” for the created wetlands and waters. Although the SDEIS suggests that CRAM can be
used to help establish baseline conditions at the onsite and offsite mitigation locations, this is not
reflected in the MMP.

Recommendation:

» For all proposed wetland creation areas, we recommend use of the CRAM tool as a
supplemental source of information fo gauge success of created wetlands. Document
all updates to propesed monitoring in the MMP.

Cumulative Impacts ‘

Our February 2007 DEIS corament letter expressed our concerns about cumulative
impacts to the aquatic ecosyster, including loss of vernal pools and habitat due to the numerous
development projects proposed in the vicinity of the Rio del Oro project. We also recornmended
that sponsors of the Rio del Oro project coordinate with project sponsors in the Sunrise Douglas
Community Planning Area (SDCPA) to undertake a comprehensive approach to conservation
land management, possibly including the proposal to establish over 2,000 acres of wetland
preserves in the SDCPA. '

We remain concerned about significant degradation and cumulative impacts resulting
from developments at Sunrise Douglas, Mather Air Field, the Waegel] Family property,
Excelsior Estates, Cordova Hills, and Walltown Quarry, all of which are in the vicinity or within
the “Mather Core Recovery Area™ as designated by U.S. Fish and Wildlife Service for vernal
pool species. In particular, it is our understanding that the proposed Cordova Hills project will
impact 52 acres of waters of the U.S., all of which are vernal pools, a large increase in impact
from the 18 acres that we had previously reported in our February 2007 letter.

Recommendution:

o Include up-to-date information in the Cumulative Impacts section of the FEIS

EPA-R-13
(Cont'd)

EPA-R-14

EPA-R-15

regarding impacts to resources from the various proposed projeots in the vicimty of
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the Rio del Oro project. Document coordination with project sponsors in the SDCPA
and other projects in the vicinity to facilitate optimal wetland and other habitat

preservation in the area.

LEDPA Determination

Ouwr February 2007 DELS comment letter expressed our disagreement with the statement
in the DEIS that compliance with the CWA Section 404(b)(1) Guidelines had been shown
(DEIS, page 2-3). Our disagreement was based on an insufficient alternatives analysis.
Specifically, we questioned the criteria used to determine practicability of the Impact
Minimization Alternative, In discussing this alternative, the DEIS briefly analyzed the potential
for an increased preserve size, but noted that due to the decrease in retail and commercial
development, "[t]he loss of fhese development impact fees could require a scaling back of the
City's vision for added commumnity amenities” (page 2-80). Page 2-81 stated that implementation
of the Increased Preserve Alternative would “likely satisfy the USACE NEPA Section 404(b)(1)
Guidelines, [but] it was eliminated from faxther detailed study because it would not achieve the
key CEQA project objectives.” As we stated in our DEIS comment letter, eliininating an
alternative becanse it would not provide adequate impact fees to support increased community
amenities is not reasonablé under the CWA Section 404(b)(1) Guidelines.

We remain concerned that the Proposed Project Alternative does not appear to be the
Least Envirommentally Damaging Practicable Alternative (LEDPA). In particular, the DEIS and
SDEIS did not demonstrate that more wetland areas cannot be avoided, such as in the Impact
Minimization Alternative, while achieving the basic project purpose. The Impact Minimization
Alfernative may be practicable based on cost, logistical, and technical feasibility and EPA
believes that the FEIS should include a more detailed analyms of the alternatives to determine the

LEDPA.

Recommendations:

» The FEIS should analyze the Impact Minimization Altemative in detail in order to
support the project’s compliance with the CWA Section 404(b)(1) Guidelines and
selection of the LEDPA. Clearly defined economic goals should be used to explain
the rationale for eliminating the aliernative.

» If possible, the Proposed Alternative should be modified to further avoid and
minimize impacts to waters of the U.S, The FEIS should discuss how the applicant
determined the proposed pn oj ect is the LEDPA, using acceptable cost, logistical, and
technical feasibility eriteria, in light of coneerns over significant degradation and
cumulative impacts.

Consistency with Resource Plans

As stated in the SDEIS, the project site is located within the proposed South Sacramento
County Habitat Conservation Plan (SSCHCP) area. While the SSCEHCP has not yet been
adopted, the preject would contribute significantly fo habitat impacts in the SSCHCP area and
Sacramento Connty is relying on ¢conservation measures in the proposed SSCHCP to support its

EPA-R-15
(Cont'd)

EPA-R-16

EPA-R-17

planning and development decisions. For these reasons, EPA recommends that the FEIS include
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amore detailed analysis of the project’s contribution to habitat impacts in the area and its
consistency with the SSCHCP.

The SDEIS also states that mitigation would preserve approximately 70% of the ensite
vernal pool habitat that is within the Mather Core Area. This appears to be inconsistent with the
U.S. Fish and Wildlife Service’s Recovery Plan for Vernal Pool Ecosystems of California and
Southern Oregon, which recommends that 85-95% of vernal pool habitat within the Mather Care
Area be protected. The FEIS should address this inconsistency.

Recommendations:

v Include in the FEIS a detailed analysis of the project’s contribution to habitat impacts
and describe whether it is consistent with the SSCHCP.

¢ Include in the FEIS a discussion of consistency with the Recovery Plan for Vernal
Pool Ecosystems of California and Southern Oregon. Describe what measures have
been nsed to avoid and minimize impacts to vernal pool ecosystems.

Conservation and Water Use Efficiency

In our February 2007 DEIS coniment letter, EPA recommended the use of smart growth
design and low impact development to minimize increases in traffic congestion and impacts to
resources resulfing from the project. While the SDEIS states that fhe proposed residential
development would include various design features characteristic of low impact development
such as retention ponds, EPA encourages project sponsors to include additional green
infrastrocture approaches. These features would serve both to protect water quality in the
development and adjacent preserve, and assist in water use efficiencies. Examples of green
infrastructure that should be considered for the project include permeable pavement, which
reduces runoff and assists in groundwaler recharge, and rain harvesting, which can utilize simple
technologies to preserve and recyele rain water. Detailed information about these and other green

infrastructure approaches is available at

hitp://cfpub.epa.govinpdes/greeninfrastmeture/technology.cfim.

Efforts to maximize water conservation and water use efficiencies are essential in
assuring a long-term, sustainable balance between available water supplies, demand, and
ecosystem and public health. These efforts are even more urgent given the projected growth of
population and development in Califomia and the risk of multi-year droughts,

Recommendation:

»  We recommend that tlie project include aggressive water use efficiency and
conservation measures to ensure the most effective and appropriate use of scarce
water supplies. The FEIS should provide specific information on proposed low
impact development and water vse efticiency, reuse, and conservation measures and
which parties could best implement the identified measures, Efficient water use can
be enhanced through development, green infrastructure, and drinking water policies.

The following reports may be of assistance:

EPA-R-17
(Cont'd)

EPA-R-18

14
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»  Growing Toward More Efficient Water Use: Linking Development,

Infrastructure, and Drinking Water Policies. EPA-R-18
(httn:/fwww.epa.covidoced/pdf/erowing water use efficiency.pdf) (Cont'd)

» Protecting Water Resources with Higher-Density Development.
htip://www.epa gov/smartgrowthy/pdf/protect water higher density. df)
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SUMMARY OF EPA RATING DEFINITIONS

This rating system was developed a5 a means to summarize EPA's level of concern with a proposed action.
The ratings are a combination of alphabetical categories for evaluation of the environmental impacts of the
proposal and numerical categories for evaluation of the adequacy of the EIS.

ENVIRONMENTAL IMf’AC‘I‘ OF THE ACTION

- _ "LO™ (Lack of Objections) : :
The EPA review has not identified any potential environmental impacts requiring substantive changes to the
proposal. The review may have disclosed oppociunities for application of mitigation measures that coyld be
aocomphshcd with no more than minor changes to the pmpor.a! -

) . "ECY{(Envireumental Cottcerns}
The EPA review has identified environmental impacts that should be avoided in order to fully protect the
environment. Corrective meastires may require changes to the preferred altemnative or application 6f
mitigation meastires that can red uce the enviconmental impact. EPA would Ilke, to work with the lead agency
to reduce tiese impacts.
"EQ" (Environmenial Objections) : )

The EPA review has identified significant environméntal impacts that must be avoided in order to pDUVidO
adequate protection for the environment, Corrective measures may Tequire substantial changes to the
preferred altemative or consideration of some other project alternative (includiag the no action alternative
or a new alternative). EPA ntends to work with the lead agency to reduce these impacts,

"ET" (Envirommentally Unsatisfactory}
The EPA review has identified adverse environmental impacts that are of sufficient magnitude that they are
unsatisfactory from the standpointof public hiealth or welfare or enviconmental quality. EPA intends to work
with the lead agency to reduce these impacts. If the potentially unsatisfactory impacts are not corrected at
the final EIS stage, this proposal will be recommended for referral to the CEQ.

ADEQUACY OF THE IMPACT STATEMENT

. T Category I (ddequate)

EPA believes the dreft EIS adequately sets forth the environmental impaci(s) of the prcferred alternative and
thase of the alternatives reasonably available to the project or action. No furthec analysis or data collection is
necessary, but the reviewer may suggest the addition of clarifyiug language or information.

"Category 2 (Insufficient Lufarmatiorn)
The draft EIS does not contain sufficient information for EPA to fully assess environmental impacts that should
be avoided in order to fully protect the eavironment, or the EPA reviewer has identified new reasonably
available alternatives that are within the spectrum of alternatives analysed in the drafi EiS, which could reduce
the environmental impacts of the action. The identified additional information, dats, analyses, or discussion
should be included in the final EIS.
- ' “Category 3" (Inadequate)

EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts of the
action, or the EP A reviewer has ideatified new, reasonably available altematives that are outside of the spectrum
of alternatives snalysed i the draft EIS, which should be analysed in order to reduce the potentially significant
environmental impacts. EPA believes that the identifted additional infarmation, data, analyses, or discussions
are of such a magnitude that they should have full public review at a draft staige. EPA does not belteve that the
draft EIS is adequate for the pucpases of the NEPA and/ar Section 309 review, and thus should be formally
revised and made available for public comment in a supplemental or revised draft EIS. On the basis of the
potential significant impacts involved, this proposal could be a candidate for referrzl to the CEQ.

*From EPA Manual 1640, “Policy and Pracedures for the Review of Federal Actions Impacting the Environment.”
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Current restoration standards appropriately address hydrology and flora as the .
most important targets. Howévar, in our opinion, seme of the details in these standards
are difficult to quantify becanse of the formulas used. We suggest the following ch&ngcsf

(1) The current eritcrion specifies lxhar; created pools should not hold water longer
and/or deeper than 125% of the values in teference pools. In order to make this criterio:_i
more consistent and statistically c_lz:fé_nsible, it should be amended to state, “Depth and/or
duration of pqnded.w‘atér in ereeted pools should not differ statistically {p=0.05) from
{lose in ncarb;;r natural éoo!s." That s, the hydrologic variety of created pools should
mirror that of the natural pools. " | '

(2) The carrent criterion ig that absolute and relative cover by vernal pool
éndemics in constructed pools should not be less than the minimum mnong reference
pools. The minimim is not appropriate because that value ‘will often be zero for any

_given species in at least ane or some of the reference pocls. Amend to read, “Absolu'l;e
and relative cover of each vernal pool endemic in constructed pools should not be
statistically different (p = b.OS) from the average values of each species in reference.
pools” ' ,

(3) The current criterian is that the number of vsrnﬁ] pool endemics in
conatrueted pools should not be l'css than the lowest number of species armong the
reference pools. We suggest that the minimﬁm should net be a measure for success

because the floristically poorest reference pool may be an anomaly. Amend to read, “The
number of vernal peol endemics in constructed peols should not be statistically lower (p
= 0.0'5) than the average number of those taxa among; referance pools.”

(4} The current criterion is slightly modified by adding statistical requirement:
“The vigor (biomass accumulation) and reproductive activity (saed'production) of vernal
pool endemics in constructed pools should nat be statistically lower (p = 0.05) ﬂmﬁ those
of the same gpecies in reference peols,”

' (5) Current criteria do not address exotic species, therefore, we propose 2 new

_criterion, “The number and cover of non-native species in any constructed pool should
not be significantly higher (p = U.IUS) than the average among reference pools.”

(6) Current criteria are speciss-ariented rather {hap community eriented,

therefare we proposa a new criterion, *The identity of community types in created pools
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and the mixture in which they océur should Inatéh that-of reference pools (using a
Sorensen Similarity Index formula where “ma‘_iching" means an SSI>50%.” In other
words, cunétructed pools col[ectivély should 'cqntain deep, shallow, and cdge community
types if rcﬁaréﬁce. pools have those community types, meaning that the debth, side slope,
.sha;;e, and area of created pools should be as divgrse.as that of reference ‘pnols,
‘(7) :A. fallaw-up new criterion, based on (6) above, is that “Rafcrencé poals

should bie chosen _subjéetivdy so that collectively they represent the diversity of species
. and Gommunities that exist in the pools to be taken.” We add this criterion to avaid the -
randoni selection of inappropriate pools as reference targéts, and to address the'nsed to
. replicate community type diversity in addition to the presence of part@:u]af species, '

-(8) We rccomm_end.th‘e deletion of the preseni criterion, “...any vérnal pool
endemlc that is dominant (~20% relative cover) in at least 30% of the reference pools -
éh,al.l be i)rescnt as a dominant species in all of the constructed pools.” Again, this
: emphﬁsis on common, widespread dominant species émild result in the homogenization
of constructed pools, Furthermore, many natural pools would fail to meet this criteidon

because of innate floristic differences.

 TRAINING OPPORTUNITIES

fn this repott, we have provided names and atributes for an hierarchicai series of
- plant community fypes, from local associaﬁbps to mare regicnal aIliadEes, orders, and
classes, The task yet to complete is demonstraling the degree of adequacy and usefulness |
of the classification, If'the community types,at're too difficult 10 differentiare for the
average field botanist, then the.classification will not be .ﬁsed for long. Ifthe
_ classification is appropriate, it may still noi:.be used unlest it becomes institutionalized,
meaa.ﬁing that its use is not only encouraged by agencies, but its use becomes }outinely
expected. o | ' - ’
We propose to develop a training coutse, with the collahoration of USFWS, the
California Depariment of Fish and Game, and the California Native Flant Society; that is
offered on an annual basis: The course would train students on plant identification,

sampling protoéol for documenting plant community types, the use of an annotated key to
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Letter
EPA-R
Response

U.S. Environmental Protection Agency, Region IX
Nova Blazej, Manager, Environmental Review Office
July 11, 2008

EPA-R-1

EPA-R-2

EPA-R-3

The comment states that EPA provided comments on the 2006 DEIR/DEIS in a February
15, 2007, letter that documented concerns about impacts on waters of the United States,
determination of the LEDPA, and habitat impacts.

Previous comments presented in the letter from EPA dated February 15, 2007, are
addressed in responses EPA-1 through EPA-12 of this FEIR/FEIS.

The comment states that after reviewing the 2008 RDEIR/SDEIS, EPA has remaining
concerns in the areas of impacts on waters of the United States, determination of the
LEDPA, and habitat impacts and has rated the 2008 RDEIR/SDEIS as EC-2,
Environmental Concerns—Insufficient Information.

See response to comment EPA-1 for a discussion of impacts on waters of the United
States and the LEDPA. The comment does not specify additional information needed or
particular insufficiencies in the 2008 RDEIR/SDEIS.

The commenter recommends efforts to maximize water conservation and integrate water
use efficiencies through *““green infrastructure™ into the design of the development.

The comment is noted. The project would comply with the Natural Resources Element of
the City General Plan, which requires incorporation of all feasible and cost-effective
options for conservation and water reuse into the project designs and installation of state-
of-the-art irrigation systems that reduce water consumption (e.g., gray-water systems).
(Natural Resources Element, Goal NR.5, Policy NR.5.1, and Actions NR.5.1.2 and
NR.5.1.3.) In addition, the project would comply with Title 22, Chapter 32.180, “Water
Use and Conservation,” of the City’s Municipal Code, which specifies design criteria for
irrigation systems and requirements for plant selection. These requirements include but
are not limited to installation of irrigation systems that minimize overspray and runoff,
use of control valves to account for different site-specific characteristics and use of rain
shutoff systems, and installation of plants that are suited to the local climate and require
moderate amounts of water (Sections 22.180.070 and 22.180.080). The project
applicant(s) have voluntarily agreed to participate in the GreenPoint Rated program for
New Homes (or similar equivalent program). A “GreenPoint Rated New Home” is a
recognizable and independent seal of approval for green homes that assures home buyers
that a home is healthier, more energy efficient, and more resource efficient. One of the
categories on which a GreenPoint Rated home is graded is water conservation, and
mitigation will be incorporated to require the project to include the GreenPoint Rated
label, including water conservation features such as water-efficient toilets. (See response
to comment Kopper-R-34.)

The project would be designed and constructed consistent with the Stormwater Manual,
published by the Cities of Rancho Cordova, Citrus Heights, EIk Grove, Folsom, Galt,
Roseville, and Sacramento and the County of Sacramento (see response to comment
EPA-19). The project also includes implementation of a nonpotable-water-use program in
which all major landscaping and open space areas within the project site would be
irrigated via a nonpotable-water system. The project proposes the use of reclaimed water
and GET remediated water for nonpotable uses, as discussed in Impact 3.5-8 of the 2008
RDEIR/SDEIS. As stated in the 2008 RDEIR/SDEIS, the City adopted the Citywide
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EPA-R-4

EPA-R-5

Recycled Water Distribution Ordinance (Resolution No. 11-2006) on February 6, 2006,
stating that new development should install a “purple pipe” recycled-water distribution
system (City of Rancho Cordova 2006¢). Because of the City’s commitment to the use of
recycled water, SCWA and the Sacramento Regional County Sanitation District
(SRCSD) are investigating the feasibility of providing recycled-water service. In the long
term, it is assumed that future supplies of nonpotable water would be provided by
SRCSD or by GET remediated water facilities, when a sufficient supply of honpotable
water is available to meet project demands.

SRCSD has prepared a Water Recycling Opportunities Study (SRCSD 2007) to study the
feasibility of meeting its goal to increase water recycling throughout the Sacramento
region on the scale of 30-40 million gallons per day (mgd) over the next 20 years. A
planned expansion of SRCSD’s water-recycling facility could serve new areas of planned
and expected growth and areas of public open space, including Zone 40 and the city of
Rancho Cordova. The expanded water-recycling facility and new water-recycling service
areas will be called Phase 1l of the SRCSD Water Recycling Program. Phase 11
construction will be timed with the need for the higher capacity and is currently expected
to be in service within 5-10 years. Off-site facilities (i.e., infrastructure, storage tanks,
and booster pumps), including those that would serve the Rio del Oro project, would be
constructed by SRCSD through Phase 11 of the SRCSD Water Recycling Program.
Implementation of a large-scale water recycling program would be required to undergo a
separate, comprehensive review of the program elements to satisfy CEQA requirements.
The Water Recycling Opportunities Study, however, provides technical information to
support a programmatic-level EIR/EIS for Rio del Oro.

Therefore, the project includes a component to implement a recycled-water-use program,
although the program may not occur for many years. All major landscaping and open
space areas within the project site would be irrigated via a recycled-water system that
could be easily converted from a potable-water supply to a nonpotable-water supply at
some future date. The draft Rio del Oro Specific Plan Non-Potable Water Study (Wood
Rodgers 2007b) addressed the viability of providing supplies of nonpotable water to the
project site, identified on- and off-site infrastructure needs, and evaluated designs for
consistency with the existing Zone 40 WSMP (Wood Rodgers 2007a). The areas to be
served by the nonpotable-water system include those with land uses designated as park,
streetscape, landscape corridor, greenbelt, school, commercial, public/quasi-public,
private recreation, and business park.

The comment states that EPA reviewed the public notice for this project and on March
29, 2004, objected to the issuance of a CWA permit, recommending a thorough
assessment of impacts on waters of the United States.

The City and USACE believe that a thorough analysis of project impacts on waters of the
United States is provided on pages 3.10-25 through 3.10-38 of the 2008 RDEIR/SDEIS.

The comment states that EPA also recommended that the 2006 DEIR/DEIS demonstrate
the project’s compliance with the Section 404(b)(1) Guidelines, including the LEDPA
and mitigation for project impacts.

Although the 2006 DEIR/DEIS did eliminate certain alternatives from further
consideration because of their infeasibility and/or inability to meet project objectives, the
document is not intended to satisfy the requirements of the CWA Section 404(b)(1)
Guidelines. Before USACE approves any permit to fill waters of the United States,
USACE must agree that the project applicant(s) have demonstrated that the fill is the
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EPA-R-6

EPA-R-7

EPA-R-8

EPA-R-9

EPA-R-10

EPA-R-11

LEDPA. EPA will have an opportunity to review and comment on the Section 404(b)(1)
LEDPA analysis. Please also refer to response to comment EPA-1.

The comment states that EPA expressed concern in its previous comment letter that the
2006 DEIR/DEIS did not demonstrate that wetlands have been avoided to the greatest
extent practicable while achieving the basic project purpose.

See responses to comments EPA-1 and EPA-2.

The comment states that EPA also expressed concern in its previous comment letter that
the 2006 DEIR/DEIS did not include adequate mitigation for project impacts on waters
of the United States.

See response to comment EPA-1. Specific compensatory mitigation added in the 2008
RDEIR/SDEIS includes two elements: purchasing 16.67 acres of created vernal pool
habitat at the Clay Station Mitigation Bank, and purchasing the 160-acre Cook Property
for off-site compensatory mitigation that would involve preservation of 22.30 acres of
naturally existing vernal pool and seasonal wetland habitat within the same core recovery
area. The vernal pools present at Clay Station have been monitored for approximately 10
years and have already met success criteria. These wetlands exhibit functions similar to
those of the wetland habitat to be affected at the project site and currently support both
vernal pool fairy shrimp and vernal pool tadpole shrimp. The Cook Property is contiguous
with a large conservation area that provides connectivity to other vernal pool grassland
habitat that currently supports listed branchiopod crustaceans.

The comment reiterates EPA’s previous concern that the FEIR/FEIS should include
several modifications to the Proposed Project Alternative: (1) demonstrate that waters of
the United States have been avoided to the greatest extent practicable, and/or make
modifications to achieve this end, such as low-impact development mitigation measures;
and (2) clearly document the avoidance.

See responses to comments EPA-1 and EPA-2.

The commenter suggests that the FEIR/FEIS should support the selection of the Proposed
Project Alternative as the LEDPA based on objective criteria.

See responses to comments EPA-R-5 and EPA-1.

The commenter suggests that the FEIR/FEIS include a detailed analysis of the Impact
Minimization Alternative to satisfy the Section 404(b)(1) Guidelines.

The Impact Minimization Alternative is evaluated at an equal level of detail as the
Proposed Project Alternative in every section of the 2006 DEIR/DEIS, as well as in the
2008 RDEIR/SDEIS, as required under NEPA. See also response to comment EPA-11
regarding the Section 404(b)(1) Guidelines.

The comment states that in a letter dated March 29, 2004, responding to the public notice
for the project’s Section 404 permit application, EPA expressed concerns regarding the
significant wetland impacts.

See responses to comments EPA-1 through EPA-12.
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EPA-R-12

The comment further states that the 2008 RDEIR/SDEIS indicates that 27.9 acres of
waters of the United States will be affected, a slight decrease from the estimate of 30.3
acres noted in the 2006 DEIR/DEIS, and that the impact on isolated waters remains the
same at 12.9 acres.

The acreage numbers in the 2008 RDEIR/SDEIS have changed slightly from those in the
2006 DEIR/DEIS because the 2.2 acres of vernal pool habitat that would be indirectly
affected by project implementation were erroneously added twice in the acreage
calculation for the 2006 DEIR/DEIS. See page 3.10-25 of the 2008 RDEIR/SDEIS. The
change however, does not alter the conclusions stated in the 2008 RDEIR/SDEIS.

The comment expresses concern about cumulative impacts, significant degradation, and
an inordinately large compensatory mitigation burden and states that approximately 41
acres of total waters intended for fill is significant and, despite 60 acres of creation and
51 acres of preserved wetlands, EPA remains concerned about the loss of existing waters
of the United States.

The 2008 RDEIR/SDEIS acknowledges that impacts related to loss of existing waters of
the United States would be significant, and mitigation measures are provided. Although
direct significant impacts would be reduced to a less-than-significant level, indirect
impacts would remain significant and unavoidable after mitigation implementation (see
Impact 3.10-1 on pages 3.10-25 through 3.10-45 of the 2008 RDEIR/SDEIS).

The comment recommends that additional measures to minimize impacts on aquatic
resources, particularly waters of the United States, be sought and that the FEIR/FEIS
document the acreage of wetlands and waters that will be preserved through avoidance
and minimization measures.

Please refer to response to comment EPA-R-7 for additional measures included in the
2008 RDEIR/SDEIS to mitigate impacts on waters of the United States. Minimization
measures include maintaining micro watersheds; providing a 250-foot buffer around
preserved and created wetlands and urban development; and incorporating low-impact
development features, water quality ponds, and retention/detention ponds to help
maintain water quality, peak flows, runoff volumes, and runoff durations (see Mitigation
Measures 3.10-1a and 3.10-1b on pages 3.10-40 through 3.10-45 of the 2008
RDEIR/SDEIS). The Impact Minimization and No Federal Action Alternatives,
evaluated at an equal level of detail in the 2008 RDEIR/SDEIS, provide greater
avoidance of waters of the United States.

The comment states that the EPA comment letter dated February 15, 2007, expressed
concern about the acreage of vernal pool impacts and the density of vernal pools
proposed to be created. The comment expresses appreciation for the hydrologic analysis
described in the 2008 RDEIR/SDEIS, but states that concerns remain about the density of
vernal pools proposed for construction in existing complexes, which would nearly double
existing densities.

As indicated by the hydrologic analysis described on pages 3.10-33 through 3.10-35 of
the 2008 RDEIR/SDEIS, project implementation is not expected to decrease the
watershed ratios below levels necessary to sustain existing depressional wetlands or the
proposed 13.5 acres of compensatory vernal pools. According to the model, the proposed
on-site wetland preserve could accommodate and support an additional 50 acres of vernal
pool habitat without compromising the existing hydrology. The commenter provides no
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evidence that the hydrologic model is flawed or that creating 13.5 acres of compensatory
vernal pools would compromise the integrity of existing pools.

The comment also states that although the proposed shapes and locations of new vernal
pools provided in the draft wetland MMP appear natural, this proposed mitigation could
be less effective than restoring altered vernal pool landscapes to a more natural and
dynamic ecosystem. The comment recommends seeking opportunities to restore altered
vernal pool landscapes as part of proposed mitigation for impacts on vernal pools.

As stated in the 2009 update to the 2007 draft wetland MMP (Appendix Q of the 2008
RDEIR/SDEIS), which is included as Appendix Q of this FEIR/FEIS, on-site
compensatory vernal pools would be created wherever possible within the footprints of
previously existing vernal pools that were eliminated through past land use activities.
These historic pool footprints are visible on aerial photography, and a soils analysis
conducted by Davis® Consulting Earth Scientists (Davis? 2007) indicates that soils here
are still conducive to pool formation. GIS analysis of LIDAR-derived topography, review
of historic aerial topography, and results of the soils analyses would be used to refine the
configuration of the compensatory wetlands. The goal of such refinements would be to
ensure that each wetland feature would contain an adequate watershed and that proposed
compensatory wetlands would not compromise the microwatersheds of existing
individual vernal pools. This strategy would provide optimal siting of compensatory
pools and maximize the potential for successful creation. The commenter has provided no
evidence that restoring altered vernal pools off-site would be more successful than
planned on-site creation; nor is there any guarantee that suitable altered vernal pool
habitat would even be available for restoration in the project vicinity. Therefore, the
creation of on-site compensatory vernal pools within the footprints of previously existing
vernal pools eliminated through past land use activities is appropriate mitigation.

The comment recommends the use of reference pools for comparison with constructed
vernal pool functions and performance standards proposed by Barbour et al. (2007) in
Classification, Ecological Characterization, and Presence of Listed Plant Taxa of Vernal
Pool Associations in California. The comment states that success criteria listed in Table 4
of the draft wetland MMP (Appendix Q of the 2008 RDEIR/SDEIS) are reasonable, but
that using reference pool standards is preferable to using more generic standards
because reference pool standards recognize natural variability and the qualities
associated with the vernal pool community at the site. The comment notes that the draft
MMP states that naturally occurring vernal pools will be selected for comparison
monitoring, but the number and method of selection are not proposed. The comment
recommends using criteria based on reference pools at the site to judge the success of
constructed vernal pools and recommends that the FEIR/FEIS describe the methodology
for choosing reference pools.

As stated in the draft wetland MMP updated by ECORP in 2009 (see Appendix Q of this
FEIR/FEIS), reference pools would be used for comparison monitoring. Mitigation
Measure 3.10-1a of the 2008 RDEIR/SDEIS requires that the wetland creation section of
the final wetland MMP include reference locations for comparison to compensatory
vernal pools to document success. The reference wetlands will be analyzed according to
methodology similar to that described by Barbour et al. (2007), but modified by
discussions between EPA and ECORP staff. These data will establish baseline conditions
for the preserved wetlands and provide a basis for comparisons with constructed and/or
restored wetlands. Performance standards similar to these standards proposed by Barbour
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et al. have also been incorporated into the 2009 MMP as success criteria for vernal pools
as follows:

Hydrology:

» Depth and/or duration of ponded water in constructed pools and nearest neighbor
pools should not differ statistically from that of the reference pools.

Vegetation:

» Absolute and relative cover of each vernal pool endemic in constructed pools and the
nearest neighbor pools should not be statistically different from the average values of
each species in reference pools.

» The number of vernal pool endemics in constructed pools and the nearest neighbor
pools should not be statistically lower than the average number of those taxa among
reference pools.

» The number and cover of nonnative species in any constructed pool and any nearest
neighbor pools should not be significantly higher than the average among reference
pools.

At the end of the 10-year monitoring period, the constructed pools and nearest-neighbor
pools must meet the success criteria with 3 years of no human intervention for
compensatory mitigation to be considered successful.

Mitigation methodology and standards are subject to USACE approval, and to approval
by the City and the Central Valley RWQCB, as appropriate depending on agency
jurisdiction, and as determined during the Section 401 and Section 404 permitting
processes. A final MMP would be approved by these agencies before issuance of permits
and before any ground-disturbing activity within 250 feet of wetlands or waters of the
United States.

EPA-R-13 The comment states that in a letter dated February 15, 2007, EPA expressed concerns
about creating wetlands in detention basins for the purpose of both stormwater treatment
and compensatory mitigation. The commenter refers to Figure 7 of the draft wetland
MMP, which indicates the locations of riverine (seasonal) wetlands proposed for
mitigation. The comment stresses that EPA remains concerned about these wetlands’
potential water quality treatment functions and their value as compensatory wetlands
because they could become contaminated over time and be attractive nuisances to
wildlife, rather than providing valuable wildlife habitat and supporting native plant
communities.

The comment further states that although the function of stormwater treatment is
important, giving mitigation credit for these wetlands would mean allowing a shift in
baseline conditions. The comment recommends regarding these features as avoidance
and minimization measures for ensuring that water quality standards and beneficial uses
within and downstream of the project site are maintained.

The corridors would range from 200 to 300 feet wide and would consist of a meandering
low-flow channel, adjacent wetlands, riparian plantings, and a bike trail. Moreover, these
drainage corridors include water quality treatment swales and basins, for which no
compensatory credit is sought. The swales and basins would provide a cleansing and
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polishing function, treating stormwater and nuisance flows before their release into the
proposed low-flow channels and adjacent wetland habitat that would be created.
Increased flows caused by an increase in impervious surfaces would be directed to these
drainage corridors and would not be connected to the vernal pool habitat that would be
permanently preserved within the proposed 507-acre vernal pool preserve. Although it
would be necessary to discharge a small amount of runoff into the preserve area because
of the topography of Rancho Cordova Parkway, this water would be treated using a
vegetated swale and trench system that would be constructed adjacent to the road within
the preserve. LIDAR analysis confirms that this discharge would not affect the vernal
pools within the preserve. Thus, the wetlands are not intended to act as “polishing”
wetlands and there is minimal likelihood that these wetlands would become contaminated
by stormwater. None of the current seasonal wetland creation sites identified for
compensatory mitigation would serve as stormwater treatment.

The project would also implement the stormwater drainage system contained in the
Master Drainage Study for Rio del Oro (Wood Rodgers 2005). In addition, the project
would implement the storm water pollution prevention plan and associated water quality
BMPs discussed in Mitigation Measure 3.4-3 of the 2006 DEIR/DEIS (e.g., permanent
vegetative cover, drainage swales, ditches and earth dikes to control runoff). These
measures are designed to meet the requirements established in the City’s joint NPDES
permit, which controls water pollution by regulating point sources that discharge
pollutants into waters of the United States and regulates all wet- and dry-weather runoff
discharge in Sacramento County. Thus, before approval of the final small-lot subdivision
map for all project phases, detailed hydrology plans and a water quality study would be
required and prepared by a qualified engineer retained by the project applicant(s).

Drafts of these plans would be submitted to the City for review and approval concurrently
with development of tentative subdivision maps for all project phases. These plans would
finalize the water quality improvements and further detail the structural and nonstructural
BMPs proposed for the project. The plans would include a quantitative analysis of
proposed conditions, incorporating a combination of water quality bioswales and water
quality detention basins that would connect with the main drainage channels. The water
quality study would provide calculations showing that the proposed water quality BMPs
would meet or exceed requirements established by the Central Valley RWQCB and
would provide details regarding the size, geometry, and functional timing of storage and
release (Mathies, pers. comm., 2005).

Moreover, in light of the commenter’s concerns, the currently proposed (June 2009)
wetland MMP has altered the acreage of seasonal wetlands proposed for construction in
the drainage parkways and detention basins. Specifically, compensatory wetlands are no
longer proposed in the detention basins and the 2009 plan calls for the construction of
16.941 acres of compensatory seasonal wetlands within the drainage parkways instead of
20.785 acres proposed in the 2007 plan.

The preserve configuration would also be designed to maintain existing hydrology to
preserve compensatory vernal pool habitat. Areas adjacent to the preserve generally flow
away from the preserve; therefore, development of these areas would not compromise the
hydrology of the protected resources. The project would incorporate measures to assure
water quality in the preserve area. Under Mitigation Measure 3.4-1 in the 2006
DEIR/DEIS, water quality impacts would be reduced by requiring that drainage plans
demonstrate that off-site upstream runoff would be appropriately conveyed through the
project site, and that project-related on-site runoff would be appropriately contained in
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detention basins. The project would include 187 acres of drainage corridors and open
space.

The comment further states that success criteria for seasonal wetlands, as provided in the
draft wetland MMP, indicate that 95% of wetland acreage must be inundated or
saturated long enough to support wetland vascular plants as the most prevalent and
dominant component and that, in effect, this criterion is forfeiting 5% of the acreage
required for mitigation. The comment recommends performing a detailed GIS analysis of
the created wetlands to determine the exact acreage of wetlands created and the amount
of credits to be granted so that additional creation can be initiated, if necessary, under
an adaptive management plan.

The final wetland MMP approved for the project by USACE would detail proposed
wetland restoration, enhancement, and/or replacement activities that would ensure no net
loss of aquatic functions in the project vicinity, as required by USACE, the Central
Valley RWQCB, and Natural Resources Element of the City General Plan. The success
criteria for seasonal wetlands provided in the MMP have been used in the past because a
portion of naturally occurring wetlands and constructed wetlands is a transition zone
sometimes referenced as a “wetland fringe.” This area typically saturates, but is generally
not dominated by wetland plants; however, it is floristically different from the adjacent
upland. USACE has previously used this approach. The intent of the criteria is not to
lessen the amount of compensatory mitigation required, only to ensure that the
hydrologic regime is appropriate for wetland species. In practice, a GPS unit accurate to
less than 1 meter would be used to calculate the total functioning wetland acreage
created. This area would be assessed against all of the criteria to determine whether the
created habitat is successful. The total functioning acreage must equal the compensatory
mitigation requirement.

The compensatory mitigation proposal includes the creation or restoration of in-kind
aquatic habitats at a sufficient ratio of created to affected aquatic habitat to offset the
functions of the aquatic environment that would be lost. Compensatory wetland
mitigation would be completed in phases so that it would be in place and functioning
before the associated impacts would occur. In this way, temporal losses would be
minimized. The final MMP would identify corrective measures to be implemented if
success criteria and compensatory mitigation ratios were not met.

The comment recommends identifying additional sites for compensatory mitigation
because the current sites identified for creation of seasonal wetlands would also serve as
stormwater treatment, diminishing their value as wildlife habitat. The comment states
that the FEIS should clearly establish the expected functions of all wetlands proposed for
preservation or creation.

As discussed above, the currently proposed (June 2009) wetland MMP does not propose
compensatory wetland creation in the detention basins and the acreage of seasonal
wetlands to be constructed in the drainage parkways has been reduced from 20.785 acres
to 16.941 acres. Additional compensatory wetlands would be constructed in the 507-acre
preserve and mitigation credits have been purchased at the Clay Station Mitigation Bank.
The project applicant(s) would also preserve 22 acres of wetland habitat at an off-site
location known as the Cook Property. The low flow channels and seasonal wetlands
proposed within the drainage corridors have been designed to ensure that they do not
serve as stormwater treatment through the creation of adjacent waterquality swales and
basins, which would filter and store runoff prior to being released within the low flow
channels and adjacent seasonal wetlands. In addition, under Mitigation Measure 3.4-1 the
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project would also incorporate measures to ensure stormwater runoff does not negatively
impact water quality in the preserve area. Therefore, no identification of additional sites
for compensatory mitigation is necessary.

The comment also recommends performing a GIS analysis of created wetlands to
determine the actual acreage of creation, and initiating additional creation under an
adaptive management plan if the amount is less than stated in the MMP.

Construction as-built drawings would be prepared after completion of construction
activities to ensure that the appropriate amount of wetland habitat was built. After the
first rainy season after vernal pool construction, the acreage of the constructed vernal
pool habitat would be mapped using field assessed topography, limits of ponding, and
hydrophytic vegetation. Mapping would initially be digitized from an aerial photo, then
ground-truthed to refine the boundaries. Any changes would be made to the digitized map
using a GPS unit accurate to less than 1 meter. These data would be used to calculate that
the total vernal pool acreage is functioning and functioning appropriately. The
“constructed” as-built and “functioning” as-built drawings would be included in the
annual monitoring reports and would verify that the acreage of wetland habitat required
by the compensatory mitigation has been constructed. The final MMP, as approved by
USACE, USFWS, and/or other applicable agencies, would include remediation and
contingency measures to be followed if the success criteria of created waters of the
United States and wetlands are not met or if there are fewer acres than required.

The comment further recommends evaluating the performance standards for seasonal
wetlands and low-flow channels against an on-site reference condition.

A total of 30 historic preserved vernal pools within the wetland preserve would be used
as reference vernal pools for the vernal pool compensatory mitigation and would be
monitored along with the constructed and other historic nearby features. Success
monitoring of the wetland preserve would be conducted to determine whether the overall
goal of wetland construction was being accomplished and to develop and implement
corrective measures, if necessary. California Rapid Assessment Method (CRAM)
assessments would be conducted on the wetlands within the on-site wetland preserve to
track changes in wetland function and values, and to help identify the source of any
adverse conditions within the wetland preserve. CRAM data were collected in the
wetland preserve in the early summer 2008 to provide a baseline (preproject condition) to
which later data may be compared. No reference seasonal wetland or channel features,
however, are proposed to be monitored for the wetlands constructed within the open
space corridors. Using an on-site reference condition for seasonal wetlands would not be
a valuable indicator of success because on-site seasonal wetlands are of low quality as a
result of historic dredger mining. Thus, no reference seasonal wetlands are currently
present to use as reference wetlands for the open space corridors.

The comment expresses appreciation that the majority of mitigation work is scheduled to
be performed during Phase 1 of the proposed project to avoid temporal losses.

The comment is noted.

The comment goes on to recommend that CRAM for Wetlands be used as a supplemental
source of information to gauge the success of created wetlands. The comment expresses
appreciation that CRAM is proposed for use under Mitigation Measure 3.10-1a for
baseline assessment, but suggests that CRAM would also be useful in annual monitoring
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because CRAM scores can be plotted over time to determine a rough estimate of the
“restoration trajectory” for the created wetlands and waters.

As indicated in Mitigation Measure 3.10-1a of the 2008 RDEIR/SDEIS, CRAM data
would be used to evaluate current conditions and serve as a baseline for future
monitoring. As noted in response to comment EPA-R-13, the initial CRAM analysis was
conducted during early summer 2008. The CRAM data collected during the initial
assessment would serve as the baseline (preproject condition) to which data collected
during future monitoring efforts would be compared. As shown in Chapter 5 of this
FEIR/FEIS, the following sentence is hereby added to Mitigation Measure 3.10-1a on
pages 3.10-40 and 3.10-41 of the 2008 RDEIR/SDEIS:

Monitoring reports shall include baseline CRAM scores and the CRAM scores
from all previous years shall be plotted to show the “restoration trajectory.”

The comment further states that although the 2008 RDEIR/SDEIS suggests that CRAM
can be used to help establish baseline conditions at the on-site and off-site mitigation
locations, this is not reflected in the MMP. The commenter recommends documenting all
updates to future monitoring in the MMP.

The commenter’s suggested use of CRAM is required as part of Mitigation Measure
3.10-1a of the 2008 RDEIR/SDEIS. The initial CRAM baseline investigation has been
completed and the use of CRAM has been incorporated into the 2009 draft MMP, which
is attached as Appendix Q to this FEIR/FEIS.

EPA-R-15 The comment states that EPA remains concerned about cumulative impacts on the
aquatic ecosystem, including loss of vernal pools and habitat from the numerous
development projects proposed in the vicinity of the Rio del Oro project site, including
those at Sunrise Douglas, Mather Air Field, the Waegell Family Property, Excelsior
Estates, Cordova Hills, and Walltown Quarry, all of which are within or in the vicinity of
the Mather Core Recovery Area as designated by USFWS for vernal pool species. The
comment also states that the February 15, 2007, letter recommended that sponsors of the
Rio del Oro project coordinate with sponsors of the Sunrise Douglas Community
Planning Area to undertake a comprehensive approach to conservation land
management, possibly including a proposal to establish more than 2,000 acres of wetland
preserves in the Sunrise Douglas Community Plan area.

See responses to comments EPA-6 and EPA-7.

The comment expresses particular concern that the proposed Cordova Hills project
would affect 52 acres of vernal pools that are waters of the United States and states this
is a large increase in impacts from the 18 acres reported in EPA’s comment letter of
February 15, 2007.

USACE has determined that the proposed Cordova Hills project would affect 39.4 acres
of waters, including approximately 15.4 acres of vernal pools, 14 acres of seasonal
wetland swales that may contain habitat for vernal pool crustaceans, rather than 52 acres
of vernal pools as stated by the commenter. Regardless, this EIR/EIS has already
determined that the project would result in a cumulatively significant contributation to the
cumulatively considerable impact relating to loss of vernal pools in the region. (See 2008
RDEIR/SDEIS pages 3.10-71 and 3.10-72.)
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EPA-R-17

The comment recommends that the cumulative impacts analysis in the FEIR/FEIS include
updated information regarding impacts on resources from the various proposed projects
in the vicinity of the project site.

Because of current market conditions, the City and USACE believe that the cumulative
impacts analysis contained in the 2008 RDEIR/SDEIS represents the most current
information available regarding the various proposed projects in the vicinity of the
project site.

The comment further recommends that the FEIR/FEIS document coordinate with project
sponsors in the Sunrise Douglas Community Plan area and other projects in the vicinity
to facilitate optimal wetland and other habitat preservation in the area.

See response to comment EPA-6.

The comment states that EPA remains concerned, as expressed in its comment letter
dated February 15, 2007, that the Proposed Project Alternative does not appear to be the
LEDPA. The comment points out in particular that the DEIS and SDEIS did not
demonstrate that more wetland areas cannot be avoided, as proposed in the Impact
Minimization Alternative, while still achieving the basic project purpose. The comment
states that the Impact Minimization Alternative may be practicable based on cost,
logistical, and technical feasibility and that EPA believes the FEIS should include a more
detailed analysis of the alternatives to determine the LEDPA.

See responses to comments EPA-1 and EPA-2 and EPA-R-5, EPA-R-6, EPA-R-8, EPA-
R-9, and EPA-R-10.

The comment states that although the draft SSCHCP has not yet been adopted, the
project would contribute significantly to habitat impacts in the draft SSCHCP area, and
the County is relying on conservation measures in the proposed HCP to support its
planning and development decisions. The comment recommends that the FEIR/FEIS
include a detailed analysis of the project’s contribution to habitat impacts and describe
whether it is consistent with the draft SSCHCP. The comment also states that
preservation of approximately 70% of the on-site vernal pool habitat, as proposed in the
2008 DEIR/SDEIS, is inconsistent with the USFWS’s vernal pool recover plan.

For most species, the draft SSCHCP proposes to establish preserves located entirely
outside the Urban Development Area. Because the draft SSCHCP has not been
completed and adopted and these preserves have not been established yet, it is not
possible or appropriate to evaluate project consistency with the draft SSCHCP.
Furthermore, the draft SSCHCP does not promote establishment of independent on-site
project preserves for most species, and habitat used for conservation has to be evaluated
for suitability and approved by the draft SSCHCP. CEQA does not require that a project
consider consistency with a law, order, regulation, policy, or plan that is still in a draft
state and has not been adopted, certified, or ratified.

A separate EIR/EIS will be prepared for the draft SSCHCP. The public will have an
opportunity to comment on the conservation strategies included in the draft SSCHCP
before the EIR is certified and the project is adopted. Should the Rio del Oro project
applicant(s) and permitting agencies decide to pursue coverage under the draft SSCHCP
rather than proceed with the mitigation as outlined in the 2008 RDEIR/SDEIS, the lead
agencies would have to review the revised project to determine whether the project’s
scope would change enough or whether any previously undisclosed significant impacts
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would result that would warrant a subsequent or supplemental environmental analysis.
However, it is more likely the case that this project will receive its 404 permit approvals
and associated biological opinion before the SSCHCP is adopted. Should additional
analysis be deemed necessary, the public would have a chance to review any such
analysis circulated for review pursuant to CEQA.

See response to comment USFWS-5 regarding consistency with USFWS’s vernal pool
recovery plan.

The comment encourages the Rio del Oro project to include additional “green
infrastructure™ approaches, including the use of permeable pavement and rain
harvesting, to protect water quality on the project site and in the adjacent preserve and to
assist in water use efficiencies.

See response to comment EPA-R-3. The Rio del Oro project would incorporate water
supplies and infrastructure to promote water conservation through the project
development, project infrastructure, and water supply and infrastructure. Resolution 11-
2006, adopted by the City Council on February 6, 2006, includes the use of nonpotable
water for “urban irrigation use only in new parks, golf courses, school fields,
streetscapes, etc.” The Rio del Oro Non-Potable Water Master Plan (prepared in
February 2007, updated June 2007) includes the above use, including irrigation of
commercial and industrial land uses. See Impact 3.5-8 (pages 3.5-82 through 3.5-86) of
the 2008 RDEIR/SDEIS for additional information about the use of recycled water at the
project site.

The project would comply with the City General Plan’s Natural Resources Element,
which requires incorporation of all feasible and cost-effective conservation and water
reuse options into project designs and installation of state-of-the-art irrigation systems
that reduce water consumption (e.g., gray-water systems) (Natural Resources Element,
Goal NR.5, 1, Policy NR.5.1, and Actions NR.5.1.2 and NR.5.1.3). In addition, the Rio
del Oro project would comply with Title 22, Chapter 32.180, “Water Use and
Conservation,” of the City’s Municipal Code, which specifies criteria for irrigation
system design and plant selection requirements. These requirements include but are not
limited to installing irrigation systems that minimize overspray and runoff, using control
valves to account for different site-specific characteristics and using rain shutoff systems,
and installing plants that are suited to the local climate and require moderate amounts of
water (Sections 22.180.070 and 22.180.080).

The commenter’s request for on-site rainwater catchment is noted; however, CEQA does
not require an agency to adopt every mitigation scheme or alternative brought to its
attention or proposed in an EIR. (San Franciscans for Reasonable Growth v. City and
County of San Francisco [1989] 209 Cal.App.3d 1502, 1519 [San Franciscans for
Reasonable Growth].) A public agency’s duty to condition a project’s approval on
incorporation of mitigation measures, however, arises only when such measures (1) are
feasible and (2) would “substantially lessen” a significant environmental effect. (Public
Resources Code, Section 21002.) Because the RDEIR/SDEIS concludes that impacts on
water supply would be less than significant with incorporation of identified mitigation,
the commenter’s suggested mitigation is not necessary to “substantially lessen” a
significant environmental effect.

Moreover, it is not evident that such systems would be feasible for the project. Although
rainwater capture is used in many water-short places, there are a number of limitations to
its functionality. It would not be practical for the average Rio del Oro property owner to
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store enough rainwater for a practical use, such as to adequately treat landscaping. In
Sacramento County, the rainwater catchment receptacle would be filled only during the
rainy season (November through March). As a practical matter, an average belowground
water cistern would be limited in size to about 8 feet in diameter and 14 feet in depth.
This would hold about 5,000 gallons when full. This quantity would fall short of the
necessary requirements of most residential landscaping in Sacramento County, about
1,500 gallons of water per week to irrigate a typical home lawn/landscape with one-half
inch of water, especially during the summer months when no additional precipitation
occurs to replenish the cistern. The cistern water would then need to be pumped out and
delivered to its desired location, thus causing increased energy use. The cost of the
systems would also be prohibitive, ranging from $1,500 to $3,000 for the tank and pump
systems, and equating to a total of $17.4 to $34.8 million for the 11,601 planned homes in
the project area. The lack of a significant environmental effect to substantially lessen and
the high cost of such systems, therefore, makes rainwater catchment systems unnecessary
and infeasible for the project.
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City of Rancho Cordova Planning Department U.S. Army Corps of Engineers, Sacramento
2728 Prospect Park Drive District Regulatory Branch
Rancho Cordova, CA 95670 1325 J Strest, Room 1480

Sacramento, CA 95814-2922

RECIRCULATED DRAFT ENVIRONMENTAL IMPACT REPORT/ENVIRONMENTAL
IMPACT STATEMENT, RIO DEL ORO SPECIFIC PLAN PROJECT h

Thank you for the opportunity to review the subject recirculated draft document. Regional
Board staff reviewed the document and our comments on the pertinent sections (water supply
and biological resources) of the criginal draft CEQA document and our comments are as
follows:

A Water Supply Comments:

1. In some instances, the current conditions.on water supply availability and water supply
project plans is different than what is discussed in the revised document. Those
differences include, but are not limited fo:

i) The agreements between the Sacramento County Water Authority (SCWA) and
Aerojet and the Boeing Company have been terminated by the SWCA or the
agreement itself. Therefore, reliance on the use of the remediated groundwater as CVRWQCB-R-1
propesed is not an option at this time. The Sacramento County Board of
Supervisors certified the CEQA document for the Eastern Sacramento County '
Replacement Water Supply Project and then decided not proceed with the project.
This does not mean that the remediated groundwater produced by Aerojet and. ,
Boeing should not be considered for use at the project (see following comment). It
is just that the SCWA Freepoart project will not rely on the remediated groundwater
as one of the sources for its supply. :

ii) The project relies on Gelden State Water Company (GSWC) to provide at least the
initial startup water (Phase 1A) based on discussions with GSWC in 2005. GSWC's
current situation is not the same as it was in 2005. In 2005 the Aerojet-SCWA CVRWQCB-R-2
agreement was in place that would provide replacement water to GSWC for
supplies lost in the future and provide 5000 acre-feet of water to replace past losts,
With the termination of the Aerojet-SCWA agreement and the cancellation of tha
replacement water supply project by SCWA, the ability for GSWC to supply water
needs to be re-evaluated. In addition, pollutants have impact several of the GSWC [ CVRWQCB-R-3

Our mission is to preserve and enhance the guality of California’s water resources, and
ensure their proper allocation and efficient use for the bencfit of present and future generalions.
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water supply wells since 2005 that could compromise its ability to supply water for,
the project in the near and/or long term

2. The remediated groundwater produced by Aercjet and Boeing should be considered as

source for all non-potable water needs for the Rie Del Oro project, as well as future:

projects on in the surrounding area (Glenborough at Easton, Westborough at Eason,
Easton Place, and Cordova Hills, and others). The remediated groundwater is a high
quality reclaimed water that is far superior to traditional reclaimed water preduced by.

- wastewater treatment plants. The remediated groundwater meets drinking water .

standards for the pollutants of con¢érn and can be available in time to sérve the Rio del
Oro project. It is our understanding that SCWA is in negotiations with Aerojet regarding

- water supply replacement and supply issues,

In order to be able to adequately utilize the remediated groundwater, and potentially ..
future reclaimed water from the Sacramento County. Sanitation District, reclaimed water
piping should be required for all landscaping areas on the project, including front and
réar landscaping of residencés. There are several adverse impacts resulting fromnot:
providing such reclaimed water infrastructure and subsequent use of the remediated
groundwater. Utilizing potable water for non-potable needs is much.mere «
environmentally adverse than utilizing the available remediated groundwater. If potable
is used for non-potable uses, the water will have had to be pumped uphill all the way
from the Sacramento River and treated to meet drinking water standards. Whereas;the
remediated groundwater would require only minimal (if any) additional freatment and is
located just uphill from the project area. Using potable water for non-potable purpeses
is therefore an unnecessary cost in both money and energy use that can easily be
avoided. An additional benefit of the remediated groundwater is that it is available at all
times and nof subject to cuibacks due to dry conditions. This request reiterates that we
supplied on the original draft CEQA document for the project.

B Biological Resource Section Comments:

1.

The following comments were originally supplied by our office on the injtial draft CEQA
document. There is nothing in the revised section that would cause us to change the
comments:

i) Page 3.10-32, Impact 3.10-2, third paragraph. This paragraph states that the 57
acres of cottonwood-willow riparian forest on the site present the highest habitat
value of all the riparian habitat types present. As this forest is adjacent o the
proposed wetland preservation area, we recommend that the wetland preservation
area be expanded to include this cottonwood-willow riparian forest. Ne justification
is provided for not including this high-quality habitat in the area being preserved.

ii) The proposed development of the Alpha/IQC-1 Complex (Area 44) is designated as
private recreation. What does private recreation entail? The area should not be
used for activities that will present adverse impacts onto the adjacent wetlands
preserve. Activities such as golf courses discharge pollutants that are incompatible
with a wetland preserve.

CVRWQCB-R-3

(Cont'd)

CVRWQCB-R-4

CVRWQCB-R-5

CVRWQCB-R-6

CVRWQCB-R-7
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If you have questions regarding these comments, please call me at (816) 364-4625 or by e-
mail at amacdonald@waterboards .ca.gov. '

1

ALEXANDER MACDONALD
Senior Engineer :

cc.  Ed Cargile, Department of Toxic Substances CohtroL Sacramento
Rodney Fricke, Aerojet-General Corporation, Sacramento
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Letter
CVRWQCB-R
Response

California Regional Water Quality Control Board, Central Valley Region
Alexander McDonald, Senior Engineer
June 13, 2008

CVRWQCB-R-1

CVRWQCB-R-2

The comment states that current conditions on water supply availability and water supply
project plans differ from what is discussed in the 2008 RDEIR/SDEIS. The comment
further states that the agreements between SCWA and Aerojet and the Boeing Company
have been terminated and that reliance on the use of remediated groundwater as
proposed is no longer an option. The County Board of Supervisors certified the CEQA
document for the Eastern Sacramento County Replacement Water Supply Project but
decided not to proceed with the project, so the SCWA Freeport project will not rely on
the remediated groundwater as one of the sources for its supply.

Although the 2003 agreements between SCWA and Aerojet and the Boeing Company
have been terminated, SCWA and Aerojet have entered into a new (2010) agreement
(“2010 Agreement”) under which Aerojet is transferring 8,900 afy of GET water to
SCWA. Under the 2010 Agreement, SCWA acknowledges that the 8,900 afy will provide
SCWA with sufficient available water to supply the Project, and shall further confirm this
fact in writing to the City. The 8,900 afy along with other available Zone 40 water
(including 1,500 afy under the SCWA conjunctive use program) is sufficient to meet the
Project demand of 8,891 afy. The amount of water available under the 2010 agreement —
8,900 afy — is sufficient for build-out for the entire project, even if the 1,500 afy expected
through the SCWA conjunctive-use supplies, for whatever reason, does not become
available as expected. Thus, the water supply for the Project is reasonably likely to be
available under the standards set forth in Vineyard Area Citizens for Responsible Growth
v. City of Rancho Cordova (2007) 40 Cal.4th 412.(See Master Response 1, “Adequacy of
Long-Term Water Supply,” in Chapter 3 of this FEIR/FEIS.)

Furthermore, although the County did not approve the RWSP, as discussed on page 3.5-7
of the 2008 RDEIR/SDEIS, the Rio del Oro project would not rely on the RWSP for
water supply. The RWSP was a project under which SCWA would receive essentially all
of Aerojet’s GET remediated water discharged to the American River, and in return
SCWA would have certain obligations to provide water to the Folsom South Canal and
have certain pipeline obligations to implement its project. The RWSP is not required to
ensure that GET water is available for the Rio del Oro development, however. The 2010
Agreement assures that there will be adequate water to serve the Project even without the
approval of the RWSP.

The comment states that the ability of GSWC to supply water to Phase 1A of the Rio del
Oro project, as proposed, needs to be reevaluated because of the termination of the
Aerojet-SCWA agreement and the cancellation of the replacement water supply project
by SCWA.

The project would not rely on “replacement water” from GSWC to provide the initial
water supply for Phase 1A. The supply from GSWC is a separately secured supply based
on discussions with GSWC in 2005 and more recent discussions with GSWC in July
2008. (See 2008 RDEIR/SDEIS Table 3.5-6 and accompanying text and pages 3.5-34 and
3.5-35; page 5-2 [Gisler, Ernest. Engineering and planning manager. Golden State Water
Company (formerly Southern California Water Company). Rancho Cordova, CA. July
29, 2005—Iletter to Russell Davis of Elliott Homes regarding water supply].) Therefore,
termination of the 2003 SCWA and Aerojet agreement and cancellation of the RWSP do
not bear on the separate agreement GSWC has made to supply water for Phase 1A. It
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should be noted that requests for small-lot tentative subdivision maps would now be
pursued as part of later entitlements (Tier 2), as described in Chapter 2 of this
FEIR/FEIS, and not part of the Tier 1 entitlements.

The comment states that pollutants have affected several of the GSWC water supply wells
since 2005, which could compromise GSWC’s ability to supply water for the project in
the near and/or long term.

The GSWC wells that have been affected by contamination have been taken offline, and
supplies from these wells were not assumed as part of the water available to supply Phase
1A of the project. GSWC can provide the initial water supply for the units in Phase 1A
even without the GSWC wells taken out of operation because of groundwater
contamination.

The comment suggests that the remediated groundwater produced by Aerojet and Boeing
be considered as source for all nonpotable water needs for the Rio del Oro project, as
well as future projects in the surrounding area. The comment states that the remediated
groundwater is far superior to traditional reclaimed groundwater produced by
wastewater treatment plants, and indicates the commenter’s understanding that SCWA is
believed to be in negotiations with Aerojet regarding water supply replacement and
supply issues.

The City agrees with the commenter’s assessment that the remediated groundwater
produced by Aerojet and the Boeing Company (known as GET remediated water) is an
appropriate source water to serve the nonpotable needs of the Rio del Oro project and,
potentially, other projects in the area. The potential for using GET remediated water as a
source for nonpotable needs for the project has been discussed. If used, GET remediated
water would be conveyed through the purple pipe distribution system that would be
installed for the project. (See response to comment CVRWQCB-R-5.)

The comment states that reclaimed water piping should be required for all landscaping
areas on the project, including front and rear landscaping of residences, to be able to
adequately utilize remediated groundwater. The comment further states that using
potable water for nonpotable purposes is more environmentally adverse than using the
available remediated groundwater and would result in unnecessary, easily avoidable
costs in both money and energy use.

The use of reclaimed water and GET remediated water for nonpotable uses is discussed
in Impact 3.5-8 of the 2008 RDEIR/SDEIS. The City adopted a Citywide Recycled Water
Distribution Ordinance (Resolution No. 11-2006) on February 6, 2006, stating that new
development should install a “purple pipe” recycled-water distribution system. Because
of the City’s commitment to using recycled water, SCWA and SRCSD are investigating
the feasibility of providing recycled-water service. In the long term, it is assumed that
future supplies of nonpotable water would be provided by SRCSD or by GET-remediated
water facilities when a sufficient supply of nonpotable water is available to meet project
demands.

SRCSD has prepared a Water Recycling Opportunities Study (SRCSD 2007) to study the
feasibility of meeting its goal to increase water recycling throughout the Sacramento
region on the scale of 30—40 mgd over the next 20 years. A planned expansion of the
SRCSD water recycling facility plant could serve new areas of planned and expected
growth and areas of public open space, including Zone 40 and Rancho Cordova. The
expanded water-recycling facility and new water-recycling service areas will be called
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Phase 1l of the SRCSD Water Recycling Program. Phase 11 construction will be timed
with the need for the higher capacity and is currently expected to be in service within 5-
10 years. Off-site facilities (i.e., infrastructure, storage tanks, and booster pumps),
including those that would serve the project, would be constructed by SRCSD through
Phase Il of the SRCSD Water Recycling Program. Implementation of a large-scale water
recycling program would be required to undergo a comprehensive review of the program
elements to satisfy CEQA requirements. The Water Recycling Opportunities Study,
however, provides technical information to support a programmatic-level EIR for the Rio
del Oro project.

Therefore, although it may not occur for many years, the project includes a component to
implement a recycled-water-use program. All major landscaping and open space areas
within the project site would be irrigated via a recycled-water system that could be easily
converted from a potable-water supply to a nonpotable-water at some future date. The
draft Rio del Oro Specific Plan Non-Potable Water Study (Wood Rodgers 2007b)
addressed the viability of providing supplies of nonpotable water to the project site,
identified on- and off-site infrastructure needs, and evaluated designs for consistency
with the existing WSMP (Wood Rodgers 2007a). The areas identified to be served by the
nonpotable waters system include those with land uses designated as park, streetscape,
landscape corridor, greenbelt, school, commercial, public/quasi-public, private recreation,
and business park.

The commenter suggests that the purple pipe system should also be required for front and
rear landscaping of residences. CEQA does not require an agency to adopt every
mitigation scheme or alternative brought to its attention or proposed in an EIR (San
Franciscans for Reasonable Growth v. City and County of San Francisco [1989] 209
Cal.App.3d 1502, 1519) (San Franciscans for Reasonable Growth). Rather, a public
agency’s duty to condition a project’s approval on incorporation of mitigation measures
arises only when such measures are (1) feasible and (2) would “substantially lessen” a
significant environmental effect (Public Resources Code, Section 21002). “Feasible” is
defined as “capable of being accomplished in a successful manner within a reasonable
period of time, taking into account economic, environmental, legal, social, and
technological factors” (State CEQA Guidelines, Section 15364). Furthermore,
“*feasibility” under CEQA encompasses ‘desirability’ to the extent that desirability is
based on a reasonable balancing of the relevant economic, environmental, social, and
technological factors” (City of Del Mar v. City of San Diego [1982] 133 Cal.App.3d 410,
417, California Native Plant Society v. City of Santa Cruz [2009] 177 Cal. App. 4th 957,
1001). The City has investigated with the applicant the feasibility of using the purple pipe
system to irrigate residential front and rear landscaping. At this time, however, requiring
the purple pipe system for residential irrigation has inherent problems because it would
require construction of an extra waterline system and the addition of an extra water meter
for each residential unit. The cost of the extra system must be added to the cost of the
residential unit, and in a lean market, such expensive extras make the system cost
prohibitive and infeasible for residential housing.

CVRWQCB-R-6 The comment recommends expanding the wetland preservation area to include the 57
acres of cottonwood-willow riparian forest on the site, which present the highest habitat
value of all the riparian habitat types present.

The Impact Minimization Alternative includes the expansion of the project’s wetland
preserve to include the cottonwood-willow riparian forest into the area preserved by the
project. Adoption of the preferred alternative is at the discretion of the City Council.

AECOM Rio del Oro Specific Plan FEIR/FEIS
Comments and Individual Responses RB1-6 City of Rancho Cordova/USACE



As specified in Mitigation Measure 3.10-2b of the 2008 RDEIR/SDEIS, a wetland MMP
would be developed and implemented to replace the 57 acres of cottonwood willow
riparian woodland and 4 acres of willow scrub at no-net-loss acreage to preserve the
overall habitat functions . Elements of the wetland MMP may include habitat
preservation on-site, enhancement of on-site riparian habitat types, or enhancement or
protection of habitat off-site. The specific ratios of habitat lost to habitat created would be
determined by the City, in consultation with DFG as a trustee agency (regarding wildlife
resources of the state). The ratios would be consistent with the City’s policy and would
be adequate to protect and preserve the City’s diverse resources. Therefore, no revisions
to the 2008 RDEIR/SDEIS are warranted.

CVRWQCB-R-7 The comment notes that the proposed development of the Alpha/IOC-1 Complex (Area
44) is designated as private recreation and asks what this designation entails. The
comment states that the area should not be used for activities such as golf courses that
are incompatible with the adjacent wetland preserve.

See response to comment CVRWQCB-1-4.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RB1-7 Comments and Individual Responses
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DHS-R

‘ State of California—Heallh and Human Services Agency
2. California Department of Public Health
JCBPH

MARK B HORTON, MD, MSPH ARNOLD SCHWARZENEGGER
Director Govemor
May 22, 2008

City of Rancho Cordova Planning Department
2729 Prospect Park Drive
Rancho Cordova, CA 35670

Attention: Mr. Patrick Angell

Subject: COMMENTS ON THE RIO DEL ORO SPECIFIC PLAN, RECIRCULATED
DRAFT ENVIRONMENTAL IMPACT REPORT/SUPPLEMENTAL
ENVIRONMENTAL IMPACT STATEMENT (SCH# 2003122057)

The California Department of Public Health (CDPH) has reviewed the Re-circulated
Draft Environmental Impact Report/Supplemental Environmental Impact Statement
(EIR) for the Rio Del Oro Specific Plan, dated April 15, 2008 and has the fcllowing
comments,

Clearly significant effort has been put into this document. Extensive discussion is given
to the numerous intertwined and related water projects, plans and agresments including
but not limited to:

Fresport Region Water Project

Vineyard Surface Water Treatment Plant

Eastern County Replacement Water Supply Project

North Service Area Pipeline Project

The Central Sacramento County Groundwater Management Plan
Zone 40 Groundwater Management Plan DHS-R-1
2005 Zone 41 Urban Water Management Plan

Zone 40 Water Systern Infrastructure Plan

SCWA Zone 40 Water Supply Master Plan

Central Valley Project Water Supply Entitlements

(SMUD Assignment and “Fazic Water”)

GET Remediated Water Agreement(s)

Golden State Water Company Agreement

Cal-Am Agreement

Lower Consumnas River Environmental and Water Management MOA

® » & & & v 9 8 0

Division of Drinking Water and Environmental Management
1616 Capitof Avenue, MS 7407, P.O. Box 837413, Sacramenio, CA 95898-7413
(916) 449-5596 (916) 448-5656 Fax
Internet Address: www.cdph.ca.goy
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May 22, 2008
Page 2

These documents are in various stages of implementation, revision andfor negotiation
which make analysis very difficult. One critical component of many of the above plans
is the “Aerojet Agresment” that would provide 6,300 acre-feet per year of remediated
GET water. It is CDPH’s understanding that on or about April 20, 2008, negotiations
conceming the “Aercjet Agresment” ceased.

Without the allocations of the “Aercjet Agreement”, CDPH is concemed that adequate
long-term water supplies for the project may not be available as discussed in the Re-
circulated Draft EIR.

Therefore, in light of the cancsllation or suspension of the “Aerojet Agresment”, the
water supply analysis in the Re-circulated EIR is not supported by substantial evidence
that demonstrates the supply to serve this development is a “reasonable likelihood.”
Until this issue is resolved, CDPH is not in agreement with the conclusions of the Re-
circulated Draft EIR.

If you have any gquestions, please contact Gus Peterscen at (916) 449-5669 or
gus.peterson @cdph.ca.gov.

Sincerely,

LG AL

Kim F. Withelm, P.E.
Northem California Regional Enginesr
Drinking Water Fleld Operations Branch

CGC:

Kathleen Dadey

U.S. Army Corps of Engineers, Sacramento District
Regulatory Branch

1325 J Strest, Room 1480

Sacramento, CA 95814-2922

State Clearinghouse by Fax

DHS-R-1
Cont'd
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Letter California Department of Public Health, Drinking Water Field Operations Branch, Division

DHS-R of Drinking Water and Environmental Management
Response Kim F. Wilhelm, P.E., Northern California Regional Engineer
May 22, 2008
DHS-R-1 The comment states that in light of the cancellation or suspension of the “Aerojet

Agreement” as of April 20, 2008, the California Department of Public Health is
concerned that adequate long-term water supplies for the Rio del Oro project may not be
available as discussed in the 2008 RDEIR/SDEIS. The commenter states that the water
supply analysis in the 2008 RDEIR/SDEIS is not supported by substantial evidence that
demonstrates the supply to serve the Rio del Oro development is a “reasonable
likelihood.”

Although the 2003 agreements between SCWA and Aerojet and the Boeing Company
have been terminated, SCWA and Aerojet have entered into a new 2010 Agreement
under which Aerojet is transferring 8,900 afy of GET water to SCWA. Under the 2010
Agreement, SCWA acknowledges that the 8,900 afy will provide SCWA with sufficient
available water to supply the Project, and shall further confirm this fact in writing to the
City. The 8,900 afy along with other available Zone 40 water (including 1,500 afy under
the SCWA conjunctive use program) is sufficient to meet the Project demand of 8,891
afy.The amount of water available under the 2010 agreement — 8,900 afy — is sufficient
for build-out for the entire project, even if the 1,500 afy expected through the SCWA
conjunctive-use supplies, for whatever reason, does not become available as
expected.Thus, it is a reasonably likely water supply for the Project under the standards
set forth in Vineyard Area Citizens for Responsible Growth v. City of Rancho Cordova
(2007) 40 Cal.4th 412. (See Master Response 1, “Adequacy of Long-Term Water
Supply,” in Chapter 3 of this FEIR/FEIS.)

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RB2-3 Comments and Individual Responses
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Regional and Local Agencies






ComDev-R

Municipal Services Agency

Planning and Community
Development
Robert Sherry, Divectar

County of Sacramento

July 7, 2008

Patrick Angel)

City of Rancho Corodova
2729 Prospect Park Drive
Rancho Cordova, CA 95670

RE: City of Rancho Cordova Rio Del Oro Specific Plan — Recirculated Drait Environmental
Impact Report/Supplemental Draft Environmental Impact Statement

Dear Mr. Angell:

Thank you for the opportunity to review the Recirculated Draft Environmental Impact
Report/Supplemental Draft Environmental Impact Statement for the Rio Del Oro Specific Plan area.
The staff of the County’s Planning Department has reviewed the document and made special note of
the changes and clarification made regarding how drainage interacts with the aquatic resources of
vernal pools and Martison Creek, as well as the additional measures taken for the preservation of the
elderberry scrub habitat, However, there are some areas in the draft document that still deserve
same additional attention.

Utilities and Service Systems — Water Supply:

The Water Supply portion of the Draft EIR/EIS refers to the necessary realignmerit of Morrison Creek
downstream of the vernal pool preservas, The County is suppartive of the 250 foot buffer on either
side of the bank of the creek, however the proposed buffer area is sufficient to allow for a natural
meander ta remain in the creek, which would help reduce channel flows and overall sediment load
being carried offsite and potentially affecting downstraam areas, such as the Mather Lake, which has
seen a recent increase in sediment from Morrison Creek and the presarve easement buffering Morrison
Creek southwest of the intersection of Douglas Road and Sunrise Boulevard,

Biological Resources:

The County strongly supparts the decision to retain all displaced Elderberry bushes on the project site
and the planting of a significant number of additional Eiderberry resgurces along the drainage
parkways and other open space areas. A design that would allow for a direct adjacent conpection
between the proposed 10 and 14 acre Elderberry reservas and the proposed areas for future planting
should be considerad to further ensure protection and continued presence of the VELB inhabiting the
Elderberry bushes.

827 T Btoot, Room 230, Bacvamento CA 95814 - (918) 874.6141 - Ffax (916) 874-6400 - www saccounty netiplapning

Terty Schutten, County Executive
Paul J. Hahn, Agency Administrator

CombDev-R-1

CombDev-R-2
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Again, we thank you very much for the opportunity to review and respond to the Draft Environmental
Impact Repott for the Rio Del Oro Specific Plan Project. If you have any questions or comments,
please contact Tim Tadlock or Dave Defanti at 916-874-6141.

Sincerely,

bl

Robert Sh
Planning Director
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Letter
ComDev-R
Response

Sacramento County Planning and Community Development
Robert Sherry, Planning Director
July 7, 2008

ComDev-R-1

ComDev-R-2

The comment states that the County supports the 250-foot buffer on either side of the
bank of Morrison Creek. The comment notes that the proposed buffer area is sufficient to
allow for a natural meander of the creek, which would help reduce channel flows and
overall sediment load being carried off-site and potentially affecting downstream areas.

The comment is noted.

The comment states that the County strongly supports the decision to retain all displaced
elderberry shrubs on the project site and planting a significant number of additional
elderberry resources along the drainage parkways and other open space areas. The
comment suggests that considering a design that would allow direct, adjacent
connectivity between the two elderberry preserves and proposed planting areas to further
ensure protection and continued presence of valley elderberry longhorn beetle (VELB)
inhabiting elderberry bushes on the project site.

A revised VELB mitigation plan was developed on behalf of the project applicant(s) in
2009 (see Appendix R to this FEIR/FEIS). It has been determined by the biological
resources consultants retained by the project applicant(s), based on USFWS guidelines,
that 7,400 plantings would be required to compensate for the loss of VELB habitat that
would result from implementing the project. One mitigation credit is equivalent to 10
plants (five elderberry seedlings and five associated native plants), so 740 mitigation
credits are needed to compensate for the loss of elderberry shrubs on the project site. The
2009 VELB mitigation plan included as Appendix R this FEIR/FEIS proposes that a 12-
acre on-site preserve be established, containing 19 previously existing elderberry shrubs
along with additional new elderberry seedlings and associated native plants, for a total of
290.4 on-site mitigation credits. The remaining 449.6 credits needed would be purchased
from a USFWS-approved off-site mitigation bank. The 310 elderberry shrubs that would
be directly affected by project implementation would be transplanted either to the on-site
preserve or to an appropriate off-site location approved by USFWS. The VELB
mitigation plan is subject to change as USFWS completes its consultation and preparation
of a Biological Opinion for the project.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC1-3 Comments and Individual Responses
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SCAS-R

Sacramento International Airport
Mather Airport

Execuiive Airport

Franklin Field

County Executive
Terry Schutten

Sacramento County
Airport System

G. Hardy Acree, Director of Airports County of Sacramento

June 20, 2008

Kathleen Dadey Patrick Angell

Army Corps of Engineers — Sacramento District Planning Department
Regulatory Branch City of Rancho Ceordova
1325 J Street, Room 1480 2729 Prospect Park Drive
Sacramento, CA 95814-2922 Rancho Cordova, CA 95670
By Email: Kathleen.a. Dadey@spk01.uaace.army.mil

pangell@pmcworld.com

Subject: Comments — Recirculated Draft Environmental Impact Repoit (EIRY
Supplemental Draft Environmental Impact Statement (EIS)
Rio del Cro Specific Plan, State Clearinghouse #2003122057

Dear Ms. Dadey and Mr. Angell:

This letter conveys the comments and recommendations of the Sacramento County Air-
part System (County Airpert System) on the Recirculated Draft EIR/EIS for the pro-
posed Rio Del Oro Specific Plan ("Project™). In summary, the County Airport System is
of the opinion that the Draft EIR/ELS is deficient and warrants further revision because
none of the project alternatives presented in the document include an adequate consid- | SCAS-R-1
eration of potential impacts on commercial aviation activities at nearby Mather Airport
(MHR}.

In particular, the Draft EIR/EIS devotes little consideration to the following subjects:

e Projected increases in aviation activity contained in the draft Mather Airport Mas-
ter Plan (Master Plan), which was accepted by the Sacramento County Board of
Supervisors (Board) on February 17, 2004. Environmental analysis of the Master | gCAS-R-2
Plan pursuant to the California Environmental Quality Act (CEQA) and the Na-
tional Environmental Policy Act (NEPA) is now underway, as directed by the
Board. (The Mather Airport (MHR) Master Plan may be viewed on the County
Airport System website, by accessing the Planning and Development tab:
hitp://www.sacairports.org/mather/planning/index.htmi

= Even more important, potential hazardous wildlife attractants associated with wa-
ter features in the development itself, and in association with the contemplated SCAS-R-3
wetland mitigation measures. Agquatic features near airports tend to attract wa-

6300 Alrport Boulevard & Sacramento, California 95837 e phone {(916) 874-0719 o fax (916) 874-0636
www,saccounty. net  www.sacairports.org
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Comment Letter — Recirculated DEIR/DEIS — Rio del Oro Specific Plan
June 20, 2008
Page 2 of §

terfowl and other avian species that have a propensity to collide with aircraft op-
erating at low altitudes. Such features include retention/detention basins and
other stormwater facilities, recreationai lakes, settling ponds for drinking water
treatment plants, and compensatory wetlands.

Overview of Mather Airport

Mather Airport (MHR} is one of four airports operated by the County Airport System.
(The aviation operations at McClellan Airport are managed by the County Airport Sys-
tem on behalf of another County agency). MHR is the County Airport System's desig-
nated cargo airport, and it also supports a significant number of general aviation opera-
tions. During 2001 MHR supported 83,567 flight operations {including cargo, general
aviation, air taxi, and military}. The MHR Master Plan projects an annual average
growth rate in operations ranging between 1.2 and 1.8 percent, resulting in annual op-
erations ranging between 103,300 and 118,800 in the year 2021. As an indication of
the regional economic importance of Mather, during April of this year more than
14,555,000 pounds of freight passed through the facility, or a 19.5% increase compared
to April 2007,

Hazardous Wildlife implications and Concerns

The Federal Aviation Administration (FAA) establishes and enforces policies and guid-
ance relative to the placement of hazardous wildlife attractants on and near airports, in
particular with regard to projects within a five-mile radius of airports subject to FAA grant
assurances. The FAA Wildlife Hazards AC referenced herein specifies two geographic
areas of concern relative to hazardous wildlife:

+ The "Critical Zone," which is defined as a 10,000-foot radius from the runway

centerline for airports serving turbine-powered (jet) aircraft; and
» A five mile radius from the airpart.

The FAA strongly discourages hazardous wildlife attractants within the Critical Zone,
and requires airport operators such as the County Airport System to evaluate all pro-
posed development projects within a five mile radius for potential hazardous wildlife at-
tractants. Exhibits depicting the Critical Zone and Five-Mile radius for MHR are en-
closed. Our analysis of the draft EIR/EIS for the Rio del Oro Specific Plan indicates that
the proposed project would be within the five mile radius, and therefore of concern to
operations at MHR. Certain aquatic components of the Rio del Oro Specific Plan, when
implemented, have the potential to attract avian species that can inflict significant dam-
age to aircraft, in addition to endangering passengers and crew members. This threat is
not addressed in the draft EIR/EIS.

SCAS-R-3
Cont'd

SCAS-R-4

SCAS-R-5
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Comment Letter - Recirculated DEIR/DEIS - Rio del Oro Specific Plan
June 20, 2008
Page3 of §

Federal Aviation Administration Policies Addressing Hazardous Wildlife

The FAA is the federal agency responsible for the safe design, operation and mainte-
nance of airports. As the human population and number of aircraft operations have in-
creased in the United States, collisions involving avian species and aircraft have be-
come more common, costly, and threatening to human safety. Aquatic features such as
wetlands, water and sewage treatment plants, and compensatory wetland mitigation
projects are among the landscape features most likely to attract waterfow! and other
birds that have a high likelihood of inflicting damage to aircraft. The FAA is therefore
understandably concerned with minimizing hazardous wildlife attractants near airports,
and makes airport operators responsible for monitoring proposed developments that
could lessen the viability of airport operations. A number of FAA hazardous wildiife poli-
cies and guidance documents are described below.

+ Title 14, Code of Federal Regulations (CFR}, Part 139, Certification of Airports,
Subpart D.

» “Hazardous Wildlife Attractants On Or Near Airports,” FAA Advisory Circular (AC)
No. 150/5200-33B, August 28, 2007 {enclosed). Please note that the 2007 revi-
sion replaces all previous versions of this AC.

¢ Memorandum of Agreement Between the Federal Aviation Administration, the
.S, Air Force, the U.S. Army, the U.S. Environmental Protection Agency, the
LLS. Fish and Wildlife Service and the U.S. Depariment of Agricufture to Address
Aircraft-Wildlife Strikes (hereinafter "Interagency MOA™), executed by the six
agencies between December 8, 2002 and May 2, 2003 (enclosed).

« Wildlife Hazard Management At Airports — A Manual for Airport Personnel, FAA
and USDA, Second Edition - July 2005.

Project-Specific Hazardous Wildlife Concerns

The County Airport System's analysis of the draft EIR/EIS indicates four types of facili-
ties for which there is littte or no analysis of potential attraction of avian species hazard-
ous to aircraft operations. Those project elements in¢lude but are not necessarily lim-
ited to the following:

« Permanent retention basins/ponds

o Domestic water supply treatment facility

» Stormwater infrastructure

= Wetland compensatory mitigation sites

As stated above, MHR is the County Airport System's designated cargo airport. How-
ever, a "Continuity of Operations Plan" (Continuity Plan) plan is now in the initial stages
of preparation for Sacramento International Airport (SMF). The lessons learned during
Hurricane Katrina warrant such a contingency plan. it is contemplated that the Continu-
ity Plan will address means by which limited commercial passenger service operations

SCAS-R-6

SCAS-R-7

SCAS-R-8
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Comment Letter — Recirculated DEIR/DEIS — Rio del Oro Specific Plan
June 20, 2008
Page 4 of 8

could be temporarily transferred to MHR in the unlikely event of a levee breach or other
natural disaster that could cause commercial passenger operations to be temporarily
interrupted at SMF. Although the number of flights diverted to MHR would be limited to
those necessary to sustain the national air fransportation system, the passengers and
crews aboard such aircraft could be confronted with unnecessary risk of collision with
birds if the aguatic features contemplated in the Rio del Oro Specific Plan were to be
constructed. (No permanent facilities or refated developments at MHR are contemplated
to address the temporary relocation of operations to that facility.)

Recommendations
The County Airport System strongly recommends the following actions.
= That the draft EIR/EIS be amended 1o include a complete and thorough evalua-
tion of the hazardous wildlife implications associated with all of the project alter-
natives.
» Based on the above referenced "Interagency MOA," we believe the Army Corps
of Engineers has an affirmative obligation to consult with the FAA and the United
States Fish and Wildlife Service (Service) regarding measures to minimize haz-
ardous wildlife attractants associated with the proposed project.

CEQA Reduirements

The County Airport System also requests that the EIR for the proposed Ric del Oro
Specific Plan fully address the potential for the lake/detention basin element to create a
safety hazard for aircraft operations. Please refer to CEQA Guideline 15154 — Projects
Near Airports (below)."

15154. Projects Near Airports

(a) When a lead agency prepares an EIR for a project within the boundaries of a
comprehensive airport land use plan or, if a comprehensive airport land use plan
has not been adopted for a project within two nautical miles of a public airport or
public use airport, the agency shall utilize the Airport Land Use Planning Hand-
book published by Caltrans' Division of Aeronautics to assist in the preparation of
the EIR relative to potential airport-related safety hazards and noise problems.

{b} A lead agency shall not adopt a negative declaration or mitigated negative
declaration for a project described in subdivision {a} unless the lead agency con-
siders whether the project will result in a safety hazard or noise problem for per-
sons using the airport or for persans residing or working in the project area.

' Title 14 CCR, Chapter 3 - CEQA Guidelines, Article 10 - Considerations in Preparing EIRs and Negative Declara-
tions,

SCAS-R-8
(Cont'd)

SCAS-R-9
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Comment Letter — Recirculated DEIR/DEIS — Rio del Oro Specific Plan
June 20, 2008
Page 5 of 8

Conclusion

In recent years the County Airport System has submitted comments and recommenda-

tions on a number of proposed residential development projects near Sacramento Inter- SCAS-R-12
national Airport and Mather Airport.  Attachment 1 (below) is an excerpt from our April

21, 2006 comment letter on the proposed Greenbriar project near SMF. Most of the

comments in that letter are also relevant to the Rio del Oro Specific Plan.

Thank you for the opportunity comment on the proposed Rio del Qro Specific Plan Pro-
ject. Questions may be directed to me at the telephone number below. Alternatively,
information on the Mather Master Plan CEQA/NEPA process may be obtained by con-
tacting Airport Planner George Munson at 874-0767, and information on hazardous
wildlife may be obtained by contacting Senior Natural Resource Specialist Janae
Scruggs at 874-0820.

Sincerely,

yzi@ =

J. Glen Rickelton
Manager — Planning and Environment (P&E)
916-874-0482

C: George Munson, Airport Planner — P&E
Greg Rowe, Senior Environmental Analyst — P&E
Janae R. Scruggs, Senior Natural Resource Specialist — P&E
Richard Radmacher, Senior Planner — Planning and Gommunity Development,
County of Sacramento Municipal Services Agency (MSA)
Douglas Pomeroy, Environmental Protection Specialist/Biologist — FAA San
Francisco Airports District Office (ADQO)

Enclosures:
» FAA Wiidlife Hazards Advisory Circular (AC)
s Interagency MOA on Aircraft — Wildlife Strikes
» Drawing No. 1, MHR Critical Zone
» Sacramento Mather Airport 5 Mile Radius exhibit
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Comment Letter — Recirculated DEIR/DEIS — Rio del Oro Specific Plan
June 20, 2008
Page 6 of 8

Attachment 1: Excerpt from April 21, 2006 Comment Letter on Proposed
Greenbriar Project — City of Sacramento

Wildlife Hazard Concerns Related to the Proposed Project

The proposed development project includes a common lake/detention basin, which will
contain water to its full capacity 365 days of the year. USDA Wildlife Services generally
recommends that water retention basins not be constructed within a five-mile radius of
an airport if the feature has the potential to attract wildlife that may pose a hazard to air-
craft. The USDA has therefore advised that such attractants should not be permitted
within a five mile radius of the Airport, consistent with FAA AC 150/5200-33B. USDA
believes that positioning a new lake near the airfield could increase waterfow! traffic di-
rectly through the airspace around the airfield by means of a synergistic effect with other
landscape features in the area. This situation is addressed in Section 2.8 of the FAA
Advisory Circular.

Recommended Project Modifications

The project includes provisions far the temporary storage and off-site conveyance of pe-
tiodic stormwater and ongoing urban runcff. Those facilities should be designed and
operated in a manner that does not induce conditions hazardous to aircraft operations.
The County Airport System and USDA Wildlife Services believe that the alternative pro-
ject components should be examined by the City and the project applicant, although
none of the alternatives is likely to completely eliminate use of the project site by wildlife
hazardous to aircraft operations. The alternatives are listed in descending order of pref-
erence. Eliminating proposed lakes/detention basins would result in the greatest reduc-
tion in potential wildlife aftraction. We understand, however, that various factors may
preclude this alternative. The alternative(s} selected must be acceptable to the FAA,
and must be incorporated in the final EIS and final EIR and Mitigation Monitoring and
Reporting Program (MMRP)

1) Eliminate the Proposed Common Lake/Detention Basin Facility and Replace with a
Dry Detention Facility: The most effective method to eliminate the potential attrac-
tion of wildlife hazardous to aircraft would be to construct detention facilities that are
not a permanent surface water feature, i.e. that is not a "common lake” or a “deten-
tion basin” that permanently holds water. As currently proposed, this facility appears
to be intended as a permanent water retention device, rather than a facility for the
temporary storage of stormwater runoff. A dry detention basin would provide the fol-
lowing benefits in terms of hazardous wildlife attraction:

a) It would hold stormwater runoff from both landscape and hardscaped areas for
temporary time periods (between 24 and 72 hours);

b) It would function as a floed control device;

c) When dry, it could be used for parks and playgrounds, which are less attractive
to hazardous wildlife species;

d) K would have less water surface coverage during the period when the Pacific
Flyway experiences the highest rate of movement for migratory bird species;
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Comment Letter — Recirculated DEIR/DFEIS — Rio del Oro Specific Plan
June 20, 2008
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e)

It would have shorter durations of water, thereby reducing available habitat for
feeding and roosting of both local and migratory waterfowl

2) Wet Detention Basin Incorporating Detailed Design Management Plan (DSM). A

DSM, similar to the proposal adopted for the Greenbriar project, could provide an ini-
tial conceptual framework for a detailed design and management plan. Such a plan
would, in many respects, be similar to an airport Wildlife Hazard Management Plan
(WHMP). A qualified and experienced wildlife damage biologist/manager should be
retained by the project proponent fo develop such a comprehensive wildlife damage
control and management plan.

In summary, the County Airport System suggests that the DSM be amended to in-
clude the following provisions:

a)

b)

c)

Prohibited Activities: Expressly prohibit all activities and uses of the
lake/detention basin that may conflict with the wildlife control program.
Covenants, Conditions and Restrictions (CC&Rs}: the CC&Rs should expressly
prehibit feeding waterfowl or engaging in other activities likely to attract wildlife
hazardous to aircraft operations. In particular, the CC&Rs should prohibit these
activities at the community parks connected to the lake/detention basin.

Other provisions that should be included in the detailed DSM:

+ Detailed drawing and description of the common lake/detention basin;

» Description of bank edge below bulkhead to water surface;

» More specific design for landscape areas surrounding lake/detention pond;

s More specific management program, including adaptive control methods that
will be implemented in the event hazardous wildlife problems arise;

» Specification that the management program be staffed by a gualified wildlife
hazard damage bioclogist or wildlife manager possessing requisite experience
and academic background.

s Any wildlife attracted to the lake/detention pond would be hazed aggressively
to deter use of the facility.

+ Specification that any training and/or support provided by USDA Wildiife Ser-
vices shall be at the sole cost and responsibility of the developer or Home-
owners Association (HOA).

Metro Air Park (MAP) Mitigation Measures: The potential hazardous wildlife at-

traction associated with the golf course component of the MAP project has long

been of concern to the County Airport System and the FAA. The Final Supple-
mental EIR for the MAP project includes mitigation measures that should be re-
quired of the Greenbriar project?, and included in the DSM. In summary, if the

County Airport System determines that inadequate measures are being under-

taken to control hazardous wildlife at the lake/detention facility, the County Air-

port System would have authority to engage in the following actions:

2 Final Supplemental Environmental Impact Report, Metro Air Park. State Clearinghouse No. 92032074,
August, 1997, Sacramento County Department of Environmentat Review and Assessment (DERA);
pages 32 ~ 35.
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i) Notify the property owner that the wildlife control measures are out of compli-
ance;

iy That the County Airport System may, at its option, initiate control measures at
the site, with the costs of such measures billed to the owner; and

i} In the event of an immediate threat to aircraft safety, County Airport System
Personnel can take immediate action to remedy the air hazard emergency.

3) Cover Entire Lake/Detention Basin with Grid Wire: The entire lake would be covered
with a wire grid system, with wires spaced no less more than 30 feet apart to dis-
courage use by waterfowl requiring large “landing areas.” Recreational activities
likely to encourage lake usage by geese, gulls, and diving ducks would be prohib-
ited. A full-time biologist/technician qualified in wildlife damage management wouid
be employed to continually monitor the efficacy of the grid wire system and make ad-
justments as necessary. Qualified individuals should be consulted on the necessary
spacing of the grid wires. Any wildlife attracted to the [ake/detention pond would be
aggressively hazed. Additional wildlife control methods, including but not limited to
trapping and shooting, would be employed on a regular basis to permanently elimi-
nate wildlife that may congregate on or near the lake. Finalty, the CC&Rs would pro-
hibit feeding waterfowl or engaging in other activities likely to encourage waterfowl
congregation. All successive owners would be bound by the same requirements.

Project Review by FAA and California Department of Transportation (Caltrans)

The FAA wildlife Advisory Circular obligates commercial airports to a number of respon-
sibilities related to nearby changes in land-use practices (Section 4-3-a of AC 150/5200-
33B). Pursuant fo the AC, the County Airport System will submit this project to the FAA
San Francisco Airports District Office (ADO) for review and comment, utilizing FAA
Form 7460-1, “Notice of Proposed Construction or Alteration.” In addition, the Caltrans
Division of Aeronautics typically comments on proposed projects located near airports.

WAPLANNINGIENYVIRONMENTALEIR-EIS Comments\Mather Airport Projects\Rio Del Oro Specific Plan_2008\8CAS
Comments\Comment Ltr_Ric del Cro Specific Plan_RDEIR_(2)062008.doc
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Memorandum of Agreement Between
the Federal Aviation Administration,
the U.S. Air Force,
the U.5. Army,
the U.S. Environmental Protection Agency,
the U.S. Fish and Wildlife Service, and
the U.S. Department of Agriculture
to Address Aircraft-Wildlife Strikes

PURPOSE

The signatery agencies know the risks that aircraft-wildlife strikes pose to safe
aviation.

This Memarandum of Agreement (MOA) acknowledges each signatory agency’s
respective missions. Through this MOA, the agencies establish procedures
necessary to coordinate their missions to more effectively address existing and
future environmental conditions contributing to aircraft-wildlife strikes throughout
the United States. These efforts are intended fo minimize wildlife risks to aviation
and human safety, while protecting the Nation’s valuable environmental
resources.

BACKGROUND

Aircraft-wildlife strikes are the second leading causes of aviation-related fatalities.
Globally, these strikes have killed over 400 people and destroyed more than 420
aircraft. While these extreme events are rare when compared to the millions of
annual aircraft operations, the potential for catastrophic loss of human life
resulting from one incident is substantial. The most recent accident
demanstrating the grievous nature of these strikes occurred in September 1995,
when a U.S. Air Force reconnaissance jet struck a flock of Canada geese during
takeoff, killing all 24 people aboard.

The Federal Aviation Administration (FAA) and the United States Air Force
(USAF) databases contain information on more than 54,000 United States
civilian and military aircraft-wildlife strikes reported to them between 1990 and
1999". During that decade, the FAA received reports indicating that aircraft-
wildlife strikes, damaged 4,500 civilian U.S. aircraft (1,500 substantially),
destroyed 19 aircraft, injured 91 people, and killed 6 people. Additionally, there
were 216 incidents where birds struck two of more engines on civilian aircraft,
with damage occurring to 26 percent of the 449 engines involved in these
incidents. The FAA estimates that during the same decade, civilian U.S. aircraft
sustained $4 billion worth of damages and associated {osses and 4.7 million
hours of aircraft downtime due to aircraft-wildlife strikes. For the same period,

! FAA estimates that the 28,150 aircraft-wildiife strike reports it received reprassnt less than 20% of the
actual number of strikes that occurred during the decade.
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USAF planes colliding with wildlife resuited in 10 Class A Mishaps?, 26 airmen
deaths, and over $217 million in damages.

Approximately 97 percent of the reported civilian aircraft-wildlife strikes involved
common, large-bodied birds or large flocks of smali birds. Almost 70 percent of
these events involved gulls, waterfowl, and raptors (Table 1).

About 90 percent of aircraft-wildlife strikes occur on or near airports, when
aircraft are below altitudes of 2,000 feet. Aircraft-wildlife strikes at these
elevations are especially dangerous because aircraft are moving at high speeds
and are close to or on the ground. Aircrews are intently focused on complex
take-off or landing procedures and monitoring the movements of other aircraft in
the airport vicinity. Aircrew attention fo these activities while at low altitudes often
compromises their ability to successfully recover from unexpected collisions with
wildlife and to deal with rapidly changing flight procedures. As a resuit, crews
have minimal time and space to recover from aircraft-wildlife strikes.

Increasing bird and wildlife populations in urban and suburban areas near
airports contribute to escalating aircraft-wildlife strike rates. FAA, USAF, and
Wildlife Services (WS) experts expect the risks, frequencies, and potential
severities of aircraft-wildlife strikes to increase during the next decade as the
numbers of civilian and military aircraft operations grow fo meet expanding
transportation and military demands.

SECTION I.
SCOPE OF COOPERATION AND COORDINATION

Based on the preceding information and to achieve this MOA’s purpose, the
signatory agencies:

A. Agree to strongly encourage their respective regional and local offices, as
appropriate, to develop interagency coordination procedures necessary to
effectively and efficiently implement this MCA. Local procedures should
clarify time frames and other general coordination guidelines,

B. Agree that the term "airport” applies anly to those facilities as defined in the
attached glossary.

C. Agree that the three major activities of most concern include, but are not
limited to:

1. airport siting and expansion;

% See glossary for the definition of a Class A Mishap and similar terms.
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2. development of conservation/mitigation habitats or other land uses that
could attract hazardous wildlife to airports or nearby areas; and

3. responses to known wildlife hazards or aircraft-wildlife strikes.

D. Agree that “hazardous wildlife” are those animals, identified to species and
listed in FAA and USAF databases, that are most often involved in aircraft-
wildlife strikes, Many of the species frequently inhabit areas on or hear
airports, cause structural damage to airport facilities, or aftract other wildlife
that pose an aircraft-wildlife strike hazard. Table 1 lists many of these
species, It is included solely to provide information on identified wildiife
species that have been involved in aircraft-wildlife strikes. 1t is not intended to
represent the universe of species concerning the signatory agencies, since
more than 50 percent of the aircraft-wildlife strikes reported to FAA or the
USAF did not identify the species involved.

E. Agree to focus on habitats aftractive to the species noted in Table 1, but the
sighatory agencies realize that it is imperative to recognize that wildlife hazard
determinations discussed in Paragraph L of this section may involve cther
animals.

F. Agree that not all habitat types attract hazardous wildlife. The signatory
agencies, during their consultative or decisionmaking activities, will inform
regional and local land use authorities of this MOA’s purpose. The signatory
agencies will consider regional, local, and site-specific factors (e.g.,
geographic setting and/or ecological concerns) when conducting these
activities and will work cooperatively with the authorities as they develop and
implement local land use pregrams under their respective jurisdictions. The
signatory agencies will encourage these stakeholders to develop land uses
within the siting criteria noted in Section 1-3 of FAA Advisory Circular (AC)
150.5200-33 (Attachment A) that do not attract hazardous wildlife.
Conversely, the agencies will promote the establishment of land uses
attractive to hazardous wildlife outside those siting criteria. Exceptions to the
above siting criteria, as described in Section 2.4.b of the AC, will be
considered because they typically involve habitats that provide unique
ecological functions or values (e.g., critical habitat for federally-listed
endangered or threatened species, ground water recharge).

G. Agree that wetlands provide many important ecological functions and values,
including fish and wildlife habitats; flood protection; shoreline erosion control;
water quality improvement; and recreational, educational, and research
opportunities. To protect jurisdictional wetlands, Section 404 of the Clean
Water Act (CWA) establishes a program to regulate dredge and/or fill
activities in these wetlands and navigable waters. In recognizing Section 404
requirements and the Clean Water Action Plan’s goal to annually increase the
Nation’'s net wetland acreage by 100,000 acres through 2005, the signatory
agencies agree to resolve aircraft-wildlife conflicts. They will do so by
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avoiding and minimizing wetland impacts to the maximum extent practicable,
and will work to compensate for all associated unavoidable wetland impacts.
The agencies agree to work with landowners and communities to encourage
and support wetland restoration or enhancement efforts that do not increase
aircraft-wildlife strike potentials.

. Agree that the: U.S. Army Corps of Engineers (ACCE) has expertise in
protecting and managing jurisdictional wetlands and their associated wildlife;
U.S. Environmental Protection Agency (EPA) has expertise in protecting
environmental resources; and the U.S. Fish and Wildlife Service (USFWS)
has expertise in protecting and managing wildlife and their habitats, including
migratory birds and wetlands. Appropriate signatory agencies will
cooperatively review proposals to develop or expand wetland mitigation sites,
or wildlife refuges that may atfract hazardous wildlife. When planning these
sites or refuges, the signatory agencies will diligently consider the siting
criteria and land use practice recommendations stated in FAA AC 150/5200-
33. The agencies will make every effort to undertake actions that are
consistent with those criteria and recommendations, but recognize that
exceptions to the siting criteria may be appropriate (see Paragraph F of this
section).

Agree to consult with airport proponents during initial airport planning efforts.
As appropriate, the FAA or USAF will initiate signatory agency participation in
these efforts. When evaluating proposals to build new civilian or military
aviation facilities or to expand existing ones, the FAA or the USAF, will work
with appropriate signatory agencies to diligently evaluate alternatives that
may avoid adverse effects on wetlands, other aguatic resources, and Federal
wildlife refuges. If these or other habitafs support hazardous wildlife, and
there is no practicable alternative location for the proposed aviation project,
the appropriate signatory agencies, consistent with applicable laws,
regulations, and policies, will develop mutually acceptable measures, to
protect aviation safety and mitigate any unavoidable wildlife impacts.

. Agree that a variety of other land uses (e.g., storm water management
facilities, wastewater freatment systems, landfills, golf courses, parks,
agricuitural or aquacuttural facilities, and landscapes) attract hazardous
wildlife and are, therefore, normally incompatible with airports. Accordingly,
new, federalty-funded airport construction or airport expansicn projects near
habitats or other land uses that may attract hazardous wildlife must conform
to the siting criteria established in the FAA Advisory Circular (AC} 150/5200-
33, Section 1-3.

. Agree to encourage and advise owners and/or operators of non-airport
facilities that are known hazardous wildlife attractants (See Paragraph J) to
foilow the siting criteria in Section 1-3 of AC 150/5200-33. As appropriate,
each signatory agency will inform proponents of these or other fand uses
about the land use’s potential to attract hazardous species to airport areas.
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The signatory agencies will urge facility owners and/or operators about the
critical need to consider the land uses’ effects on aviation safety.

L. Agree that FAA, USAF, and WS personnel have the expertise necessary to
determine the aircraft-wildlife strike potentials of various land uses. When
there is disagreement among signatory agencies about a particular land use
and its potential to attract hazardous wildlife, the FAA, USAF, or W3 will
prepare a wildlife hazard assessment. Then, the appropriate signatory
agencies will meet at the local level to review the assessment. At a minimum,
that assessment will:

1. identify each species causing the aviation hazard, its seasonal and daily
populations, and the population’s local movements;

2. discuss locations and features on and near the airport or land use
affractive to hazardous wildlife; and

3. evaluate the extent of the wildlife hazard to aviation.

M. Agree to cooperate with the airpert operator to develop a specific, wildlife
hazard management plan for a given location, when a potential wildlife hazard
is identified. The plan will meet applicable FAA, USAF, and other relevant
requirements. In developing the plan, the appropriate agencies will use their
expertise and attempt to integrate their respective programmatic
responsibilities, while complying with existing laws, regulations, and palicies.
The plan should avoid adverse impacts to wildlife populations, wetlands, or
other sensitive habitats to the maximum extent practical. Unavaidable impacts
resulting from implementing the plan wilt be fully compensated pursuant to all
applicable Federal laws, regulations, and policies.

N. Agree that whenever a significant aircraft-wildlife strike occurs or a potential
for one is identified, any signatory agency may initiate actions with other
appropriate signatory agencies to evaluate the situation and develop mutually
acceptable solutions to reduce the identified strike probability. The agencies
will work cooperatively, preferably at the local level, to determine the causes
of the strike and what can and should be done at the airport or in its vicinity to
reduce potential strikes involving that species.

0. Agree that information and analyses relating to mitigation that could cause or
contribute to aircraft-wildlife strikes should, whenever possible, be included in
documents prepared to satisfy the National Environmental Policy Act (NEPA).
This should be done in coordination with appropriate signatory agencies to
inforrm the public and Federal decision makers about important ecological
factors that may affect aviation. This concurrent review of environmental
issues will promote the streamlining of the NEPA review process.

P. Agree to cooperatively develop mutually acceptable and consistent guidance,
manuals, or procedures addressing the management of habitats attractive to
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hazardous wildlife, when those habitats are or will be within the siting criterfa
noted in Section 1-3 of FAA AC 5200-33. As appropriate, the signatory
agencies will also consult each other when they propose revisions to any
regutations or guidance relevant to the purpose of this MOA, and agree to
modify this MOA accordingly.

SECTION I
GENERAL RULES AND INFORMATION

. Development of this MCA fulfills the National Transportation Safety Board's
recommendation of November 19, 1899, to form an inter-departmental task
force to address aircraft-wildlife strike issues.

. This MOA does not nullify any abligations of the signatory agencies to enter
into separate MOAs with the USFWS addressing the conservation of
migratory birds, as outlined in Executive Order 13186, Responsibilities of
Federal Agencies fo Protect Migratory Birds, dated January 10, 2001 (66
Federal Register, No. 11, pg. 3853).

. This MOA in no way restricts a signatory agency’s participation in similar
activities or arrangements with other public or private agencies,
organizations, or individuals.

. This MOA does not alter or modify compliance with any Federal law,
regulation or guidance {e.g., Clean Water Act; Endangered Species Act;
Migratory Bird Treaty Act; National Environmental Palicy Act; North American
Wetlands Conservation Act; Safe Drinking Water Act; or the “no-net loss”
policy for wetland protection). The signatory agencies will employ this MOA in
concert with the Federal guidance addressing wetland mitigation banking
dated March 6, 1995 (60 Federal Register, No. 43, pg. 12286).

. The statutory provisions and regulations mentioned above contain legally
binding requirements. However, this MOA does not substitute for those
provisions or regulations, nor is it a regulation itself. This MOA does not
impose legally binding requirements on the signatery agencies or any other
party, and may not apply to a particular situation in certain circumstances.
The signatory agencies retain the discretion to adopt approaches on a case-
by-case basis that differ from this MOA when they determine it is appropriate
to do so. Such decisions will be based on the facts of a particular case and
applicable legal requirements. Therefore, interested parties are free to raise
guestions and objections about the substance of this MOA and the
appropriateness of its application to a particular situation.

. This MOA is based on evelving information and may be revised periodically
without public notice. The signatory agencies welcame public comments on
this MOA at any time and will consider those comments in any future revision
of this MOA.



Sacramento
Line


. This MOA is intended to improve the internal management of the Executive
Branch to address conflicts between aviation safety and wildlife. This MOA
does not create any right, benefit, or trust responsibility, either substantively
or procedurally. No party, by law or equity, may enforce this MOA against
the United States, its agencies, its officers, or any person.

. This MOA does not obligate any signatory agency to allocate or spend
appropriations or enter into any contract or other obligations.

This MOA does not reduce or affect the authority of Federal, State, or local
agencies regarding land uses under their respective purviews. When
requested, the signatory agencies will provide technical expertise to agencies
making decisions regarding land uses within the siting criteria in Section 1-3
of FAA AC 150/5200-33 to minimize or prevent attracting hazardous wildlife
to airport areas.

. Any signatory agency may request changes to this MOA by submitting a
written request to any other signatory agency and subsequently obtaining the
written concurrence of all signatory agencies.

. Any signatory agency may terminate its participation in this MOA within 60

days of providing written notice to the other agencies. This MOA will remain
in effect until all signatory agencies terminate their participation in it.

SECTION IIl. PRINCIPAL SIGNATORY AGENCY CONTACTS

The following list identifies contact offices for each signatory agency.

Federal Aviation Administration
Office Airport Safety and Standards
Airport Safety and

Compliance Branch (AAS-310)
800 independence Ave., S WW.
Washington, D.C. 20551
V: 202-267-1799
F: 202-267-7546

U.S, Army

Directorate of Civil Works
Regulatory Branch (CECW-OR)
441 G St, N.W.

Washington, D.C. 20314

Vi 202-761-4750

F. 202-761-4150

U.S. Air Force

HQ AFSC/SEFW

9700 Ave., G. SE, Bldg. 24499
Kirtland AFB, NM 87117

V: 505-846-5679

F: 505-846-0684

U.S. Environmental Protection Agy.
Office of Water

Wetlands Division

Ariel Rios Building, MC 4502F
1200 Pennsylvania Ave., SW
Washington, D.C. 20460

V: 202-260-1799

F: 202-260-7546
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U.S. Fish and Wildlife Service

Division of Migratory Bird Management
4401 North Fairfax Drive, Room 634
Atlington, VA 22203

V: 703-358-1714

F: 703-358-2272

U.S. Department of Agriculture
Animal and Plant Inspection Service
Wildlife Services

Operational Support Staff

4700 River Road, Unit 87
Riverdale, MD 20737

V: 301-734-7921

F: 301-734-5157
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GLOSSARY
This glossary defines terms used in this MOA.

Airport. All USAF airfields or all public use airports in the FAA’s National Plan
of Integrated Airport Systems (NPIAS}. Note: There are over 18,000 civil-use
airports in the U.S,, but only 3,344 of them are in the NPIAS and, therefore,
under FAA’s jurisdiction.

Aircraft-wildlife strike. An aircraft-wildlife strike is deemed fo have occurred
when:

1. a pilot reports that an aircraft struck 1 or more birds or other wildlife;

2. aircraft maintenance personnel identify aircraft damage as having
been caused by an aircraft-wildlife strike;

3. personnel on the ground report seeing an aircraft strike 1 or more
birds or other wildlife;

4. bird or other wildlife remains, whether in whale or in part, are found
within 200 feet of a runway centerline, unless another reason for
the animal's death is identified; or

5. the animal's presence on the airport had a significant, negative
effect on a flight {i.e., aborted takeoff, aborted landing, high-speed
emergency stop, aircraft left pavement area to avoid collision with
animal)

{Source; Wildlife Control Procedures Manual, Technical Publication 11500E,
1994},

Aircraft-wildlife strike hazard. A potential for a damaging aircraft collision with
wildlife on or near an airpert (14 CFR 139.3).

Bird Sizes. Title 40, Code of Federal Regulations, Part 33.76 classifies birds
according to weight:

small birds weigh less than 3 ounces (0z).
medium birds weigh more than 3 oz and less than 2.5 Ibs.
large birds weigh greater than 2.5 lbs.

Civil aircraft damage classifications. The following damage descriptions are
based on the Manual on the International Civil Aviation Qrganization Bird Strike
information System:

Minor: The aircraft is deemed airworthy upen completing simple
repairs or replacing minor parts and an extensive inspection is not
necessary.
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Substantial: Damage or structural failure adversely affects an
aircraft’s structural integrity, performance, or flight characteristics.

The damage normaily requires major repairs or the replacement of the
entire affected component. Bent fairings or cowlings; small dents;

skin punctures; damage to wing tips, antenna, tires or brakes, or
engine blade damage not requiring blade replacement are specifically
excluded.

Destroyed: The damage sustained makes it inadvisable to restore
the aircraft to an airworthy condition.

Significant Aircraft-Wildlife Strikes. A significant aircraft-wildlife strike is
deemed to have occurred when any of the following applies:

1. a civilian, U.S. air carrier aircraft experiences a multiple aircraft-bird
strike or engine ingestion;

2. acivilian, U.S. air carrier aircraft experiences a damaging collision
with wildlife other than birds; or

3. a USAF aircraft experiences a Class A, B, or C mishap as
described below:

A. Class A Mishap: Occurs when at least one of the following
applies:
1. total mishap costis $1,000,000 or more;
2, a fatality or permanent total disability occurs; and/or
3. an Air Force aircraft is destroyed.
B. Class B Mishap: Occurs when at least one of the following
applies:
1. total mishap cost is $200,000 or mare and iess than
$1,000,000; and/or
2. a permanent partial disability cccurs and/or 3 or more
people are hospitalized;
C. Class € Mishap: Occurs when at least one of the following

applies:
1. cost of reported damage is between $20,000 and
$200,000;

2. aninjury causes a lost workday (i.e., duration of
absence is at least 8 hours beyond the day or shift
during which mishap occurred); and/or

3. an occupational ikness causing absence from work at
any time,

Wetlands. An ecosystem requiring constant or recurrent, shallow inundation or
saturation at or near the surface of the substrate. The minimum essential
characteristics of a wetland are recurrent, sustained inundation or saturation at or
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near the surface and the presence of physical, chemical, and hiological features
indicating recurrent, sustained inundation, or saturation, Common diagnostic
wetland features are hydric soils and hydrophytic vegetation. These features will
be present, except where specific physiochemical, biotic, or anthropogenic
factors have removed them or prevented their development.

{Source the 1987 Delineation Manual; 40 CFR 230.3(1)}.

Wildlife. Any wild animal, including without limitation any wild mammal, bird,
reptile, fish, amphibian, mollusk, crustacean, arthrapod, coelenterate, or other
invertebrate, including any part, product, egg, or offspring there of

(580 CFR 10.12, Taking, Possession, Transporiation, Sale, Purchase, Barter,
Exportation, and mportation of Wildlife and Plants). As used in this MOA,
"wildlife” includes feral animals and domestic animals while out of their owner's
control (14 CFR 139.3, Certification and Operations: Land Airports Serving CAB-
Certificated Scheduled Air Carriers Operating Large Aircraft (Other Than
Helicopters))
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Tahle 1. Identified wildlife species, or groups, that were involved in
two or mere aircraft-wildlife strikes, that caused damage to one or
more aircraft components, or that had an adverse effect on an
aircraft's flight. Data are for 1990-1999 and involve only civilian, U.S.
aircraft,

Birds No. reported strikes
Guills {all spp.} 874
Geese (primarily, Canada geese) 458
Hawks (primarily, Red-tailed hawks) 182
Ducks (primarily Mallards.) 166
Vultures {primarily, Turkey vulture) 142
Rock doves 122
Doves (primarily, mourning doves) 109
Blackbirds 81
European starlings 55
Sparrows 52
Egrets 49
Shore birds {primarily, Killdeer & 40
Sandpipers)

Crows 31
Owls 24
Sandhili cranes 22
American kestrels 15
Great blue herons 15
Pelicans 14
Swatlows 14
Eagles (Bald and Golden) 14
Ospreys 13
Ring-necked pheasants 11
Herons 11
Barn-owls g
American robins 8
Meadowlarks 8
Buntings (snow) 7
Cormorants 6
Snow buntings 6
Brants 5
Terns {all spp.} 5
Great horned owls 5
Horned larks 4
Turkeys 4
Swans 3
Maockingbirds 3
Quails 3
Homing pigeons 3
Snowy owls 3
Anhingas 2
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Ravens

Kites

Falcons
Peregrine falcons
Merling

Grouse
Hungarian partridges
Spotted doves
Thrushes

Mynas

Finches

PAIAR B3 R NN NN NN RN

Total known hirds 612

Mammals No. reported strikes

Deer (primarily, White-tailed deer) 285
Coyotes 16
Dogs 10
Elk

Cattle

Bats

Horses

Pronghorn antelopes
Foxes

Raccoons

Rabhbits

Moose

o>}

M RN WwWRCLM

Total known mammais 340

Ring-billed gulls were the most commonly struck gulls. The
U.S. ring-billed gull population increased steadily at about 6%
annually from 1966-1988, Canada geese were involved in
about 90% of the aircraft-goose strikes involving civilian, U.S,
aircraft from 1990-1998. Resident (nen-migratory) Canada
goose populations increased annually at 13% from 1966-
1988. Red-tailed hawks accounted for 20% of the identified
aircraft-hawk strikes for the 10-year period. Red-tailed hawk
populations increased annually at 3% from 1966 to 1998.
Turkey vultures were involved in 93% of he identified aircrafi-
vulture strikes. The U.S. Turkey vulture populations
increased at annually at 1% between 1866 and 1998. Deer,
primarily white-tailed deer, have also adapted to urban and
airport areas and their populations have increased
dramatically. In the early 1800's, there werg about 100,000
white-tafled daer in the U.5. Current estimates are that the
U.S. population is about 24 million.
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Letter
SCAS-R
Response

Sacramento County Airport System
J. Glen Rickelton
June 20, 2008

SCAS-R-1

SCAS-R-2

SCAS-R-3

The comment states that the 2008 RDEIR/SDEIS does not adequately address potential
impacts on commercial aviation activities at Mather Airport.

A discussion of the Mather Airport Master Plan is provided in the “Regulatory
Framework” subsection of Section 3.1, “Land Use,” on pages 3.1-13 and 3.1-14 in the
2006 DEIR/DEIS, and the compatibility of the proposed land uses with the Mather
Airport Master Plan is addressed in Impact 3.1-2 on page 3.1-24 in the 2006 DEIR/DEIS.
Further discussion of the Mather Airport Master Plan is provided in the “Environmental
Setting” subsection on page 3.16-5 and in the “Regulatory Framework” subsection on
pages 3.16-10 and 3.16-11 of Section 3.16, “Noise,” in the 2006 DEIR/DEIS. Impact
3.16-5 on pages 3.16-28 and 3.16-29 provides additional analysis of the compatibility of
the proposed land uses with the Mather Airport Master Plan.

The comment states that the 2008 RDEIR/SDEIS should consider increases in aviation
activities identified in the Draft Mather Airport Master Plan. In addition, the comment
notes that the environmental analysis of the master plan pursuant to CEQA and NEPA is
underway and the master plan is available on the Sacramento County Airport System’s
website.

See response to comment SCAS-R-1, above.

The comment states that the 2008 RDEIR/SDEIS should consider potential hazardous
wildlife attractants associated with water features in the Rio del Oro development itself
and in conjunction with the contemplated wetland mitigation measures.

Use of the Rio del Oro project site by wildlife considered hazardous to airport operations
is not expected to increase as a result of project implementation. It should first be noted
that several ponds and numerous other water features comprising approximately 70 acres
already exist on the project site. Project development would include creation of three on-
site detention basins sized at 7 acres, 6 acres, and 26 acres of overall basin land area,
respectively. This acreage represents the total basin land area and does not represent
permanently wetted acreage. The smaller basins would be filled to capacity only during
10-year or greater storm events and the larger basin would fill to capacity only during
100-year or greater storm events. The amount of time these basins would hold water
would vary depending on the magnitude of storm events. The first flush water quality
storm events would be pumped out within 48 hours, mean annual storm events to 10-year
storm events would be pumped out in 48-72 hours, and storm events above a 10-year to a
100-year event would be pumped out in 3-10 days. Therefore, these basins would not
provide a perennial water source for waterfowl and would not contain emergent
vegetation that would provide food or cover for hazardous wildlife. Additionally, the
detention basins would be fenced from public access and the public would not have
opportunities to feed waterfowl at these basins. There is no open space land designated
adjacent to the detention basins to provide escape cover, nesting, or roosting
opportunities for hazardous wildlife.

Project compensatory mitigation includes creation of 13.45 acres of vernal pools, 0.75
acre of seasonal wetland swale, 8.40 acres of low-flow channel, and 16.94 acres of

seasonal wetland/riparian habitat on the project site. The proposed on-site wetland and
riparian habitat creation, however, is intended to compensate for wetland and riparian

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC2-25 Comments and Individual Responses



SCAS-R-4

SCAS-R-5

SCAS-R-6

SCAS-R-7

habitats that currently exist on-site that would be removed through project
implementation, and compensatory wetlands proposed for creation would be designed to
provide the same habitat functions as the wetlands they replace. Therefore, on-site
wetland mitigation would not result in a change in the types of habitat present on the
project site and would not make the site more attractive to hazardous wildlife. Wetland
habitat acreage would be roughly the same after project implementation as currently
exists, but wetland habitats would mostly be contained within the proposed 507-acre
preserve area in the southern portion of the site rather than being spread throughout the
site as they are currently. Wetlands on the project site after project implementation would
reflect existing habitat conditions that primarily consist of vernal pools and other
ephemeral wetlands.

Implementing the proposed project would reduce the amount of riparian habitat on site
from approximately 807 acres to 16.94 acres, making the project site much less attractive
to avian species that use these habitats. Implementing the project would eliminate all of
the existing woodland and scrub habitat present on the project site, thereby reducing
habitat available to tree and shrub nesting and roosting species commonly involved in
airline strikes such as eagles, osprey, hawks, owls, crows, ravens, and herons. Although
the project includes creation of a drainage corridor to convey stormwater in winter and
urban runoff in summer, overall, the project would result in a net loss of on-site habitat
attractive to hazardous wildlife.

The comment states that Mather Airport supports a significant number of general
aviation operations. The comment summarizes the number of flight operations, the
annual average growth rate in these operations, and the quantity of freights passed
through the airport.

The comment is noted.

The comment states that the Rio del Oro project would be within a 5-mile radius of
Mather Airport, which the Federal Aviation Administration’s (FAA’s) Hazards Advisory
Circular specifies as an area of concern relative to hazardous wildlife. The comment
states that the 2008 RDEIR/SDEIS does not address the threat that aquatic components
of the specific plan could attract avian species that could inflict significant damage to
aircraft using Mather Airport and endanger passengers and crew members.

Habitats types present on the project site after project implementation would not be
substantially different than habitats that currently exist on the project site. Therefore,
project implementation is not expected to attract hazardous wildlife. See response to
comment SCAS-R-3.

The comment describes FAA’s role in airport safety and concern about minimizing
hazardous wildlife attractants, then lists FAA policies and guidance documents related to
hazardous wildlife.

See response to SCAS-R-3.

The comment states that the 2008 RDEIR/SDEIS contains little or no analysis of potential
attraction of avian species hazardous to aircraft operations at four types of facilities:
permanent water retention basins/ponds, domestic water supply treatment facility,
stormwater infrastructure, and wetland compensatory mitigation sites.

AECOM
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SCAS-R-8

SCAS-R-9

SCAS-R-10

SCAS-R-11

SCAS-R-12

The project does not include permanent water retention basins/ponds or a domestic water
supply treatment facility. See response to comment SCAS-R-3 regarding the types of
detention basins and wetland mitigation that would be implemented on the project site.

The comment states that under the Continuity of Operations Plan being developed for
Sacramento International Airport, limited passenger service operations could be
temporarily transferred to Mather Airport in the event of a levee breach or other natural
disaster. The comment states that the passengers and crews aboard aircraft diverted to
Mather Airport could be confronted with the unnecessary risk of collision with birds if
the aquatic features contemplated in the Rio del Oro Specific Plan were constructed.

See response to comment SCAS-R-3. Overall, the project would result in a net loss of on-
site habitat attractive to hazardous wildlife, and therefore aircraft diverted to Mather
Airport would not be confronted with an unnecessary risk of collision with birds.

The commenter recommends amending the 2008 RDEIR/SDEIS to include a complete
and thorough evaluation of the hazardous wildlife implications associated with all of the
project alternatives.

See responses to comment SACAS-R-3. None of the project alternatives under
consideration would result in an overall increase in habitat attractive to hazardous
wildlife, and no further analysis is necessary.

The commenter believes that USACE is obligated to consult with FAA and USFWS
regarding measures to minimize hazardous wildlife attractants associated with the Rio
del Oro project.

As a cooperating agency, FAA has been given the opportunity to comment on the
DEIR/DEIS and the RDEIR/SDEIS and is being given the opportunity to provide input
on the content of the FEIR/FEIS. Because project implementation is not expected to
increase hazardous wildlife attractants, USACE has not requested specific input from
FAA regarding hazardous wildlife attractants and there is no need to consult with
USFWS to reduce such attractants. Further, FAA received notice of the 2006 DEIR/DEIS
and 2008 RDEIR/SDEIS and therefore has had the opportunity to comment on the
potential for hazardous wildlife attractants. Changes to the original design of the 26-acre
detention basin were made to minimize habitats attractive to hazardous wildlife.
Specifically, compensatory wetlands are no longer proposed in the 26-acre detention
basin as they were in the 2007 draft wetland MMP. Although other compensatory
wetlands would be created on site, these wetlands would be similar to habitats that
already exist on the site that would be removed as a result of implementing the project.
As described in response to comment SCAS-R-3, the project would result in an overall
reduction in habitat attractive to hazardous wildlife at the project site.

The commenter requests that the EIR fully address the potential for the lake/detention
basin element to create a safety hazard for aircraft operations, and refers to Section
15154 of the State CEQA Guidelines (Projects Near Airports).

See response to comment SCAS-R-3.

The commenter refers to an attached excerpt from the Sacramento County Airport
System’s April 21, 2006, comment letter on the proposed Greenbriar project near
Sacramento International Airport, and notes that most of the comments in that letter are
also relevant to the Rio del Oro Specific Plan.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC2-27 Comments and Individual Responses



Unlike the Greenbriar project, the Rio del Oro project does not propose creation of a lake
that would support year-round surface water. Proposed water detention basins on the Rio
del Oro project site are designed and would be operated in a manner that would not
induce conditions hazardous to aircraft operations. Please see response to comment
SCAS-R-3 for a description of the project detention basins.

AECOM Rio del Oro Specific Plan FEIR/FEIS
Comments and Individual Responses RC2-28 City of Rancho Cordova/USACE



SRCSD-R

10545 Armsirong Avenve

June 16, 2008

Mather, CA 95655

Tele: [916] 876-6000

Fax: [916] 876-6160 Patrick Angell

Wehsite: cresd.com City of Rancho Cordox‘ra Planning Department
2729 Prospect Park Drive
Rancho Cordova, CA 95670

Board of Directors
Representing: Subject: Rio Del Oro Specific Plan Recirculated Draft Environmental
Impact Report/Supplemental Environmental Impact Statement
County of Sacramento

County of Yelo Dear ¥ir, Angell:

City of Citrus Heights The Sacramento Area Sewer District (SASD) and Sacramento Regional
Citv of Elk Grove County Sanitation District (SRCSD) have reviewed the Recirculated Draft EIR
R e for the Rio Del Oro Specific Plan and have the following comuments:

City of Folsom : :

v SRCSD, in coordination with Sacramento County Water Agency (SCWA) and
other stakeholders, is currently’ evaluatmg the: fca31b111ty of providing recycled SRCSD-R-1
water to. the City.of Rancho Cordova.. It is. uncertam asto when recycled water

would be ava.llable 1o thls area. . . ... :

City of Rancho Cordova

City of Sacromento

City of West Sacramento TURRTT LA M e
1. Bage 3.5-19,-Recycl_ed Water Component.

T3 Printed on Recyeled Paper

Jorsmost of the urbanized areas of the Sacramento metropolitan regtion,
including the majority of the SCWA retail service areas. In 2002, SRCSD

.and SCWA entered into a Wholesale Agreement to wholesale and retail
-recycled water. Through this agreement, SRCSD. is responsible for

providing up to 3.5 million gallons per day (MGD) of recycled water to
SCWA. SCWA is responsible for retailing this recycled water to select
customers within its service area. Because of its high reliability and its

- o SR . |SRCSD-R-2
Mary & Snyder The first sentence should be revised as follows: “Approximately 800 afy of
" District Engineer recycled water is currently provided to SCWA by the Sacramento County
Stan R. Dean Regional County Sanitation District (SRCSD).”
Plant Manager . : 7 )
Wendell H. Kido The following sentences should be added to the end of the paragraph: “The
District Manager 2005 Zone 40 Water Supply Master Plan (WSMF) has a recycled water - [SRCSD-R-3
Marcla Mavrer . supply component. of 44000 SRCSD émid SCWA Jeve: identified projects
Chief Financial Officer rhar could patentzally pravzde this suppbz of 4,400 afy noted in the WSMP.”
. Page 3.5-24, Clty of Rancho Cordova’s Recycled Water Supphes
The first and second paragraphs should be replaced with the following:
“SRCSD provides wastewater conveyance, treatment and disposal services
SRCSD-R-4

Sacramento Regional Counlty Sanitation District
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Patrick Angell
Page 2

independence of hydrologic condirions in any given year, recycled water is a desirable source of
water to meet non-potable demands such as landscape irvigation.

Since 2003, SRCSD has been producing high quality recycled water at its Water Reclamation
Fuacility (WRF) located at the Sacramento Regional Wastewater Treatment Plant (SRWTP). The
WRF was designed to produce 5 MGD of recycled water and was permitted to be expandable to
produce up to 10 MGD. The recycled water is used in lieu of potable water to irrigate parts,
school fields, greenbelts, landscaped medians and freeway interchanges. It is also used in the
freatment processes af the SRWTP. SRCSD and SCWA are currently evaluating potential
recycled projects to expand the recycled water eapacity of the Water Recycling Program.”

Page 3.5-25, Expanded Use of Recycled Water
The first and second paragraphs should be replaced with the following:

“In February 2007, SRCSD completed its Water Recyeling Opportunities Study (WROS). The
WROS is a planning document that would guide the SRCSD in reaching its goal producing 30-40
MGD of recycled water over the next 20 years. The WROS studied different target areas
throughout the Sacramento Region at a master planning level to evaluate the possibility of
providing recycled water to these areas. The WROS identified 18 potential recycled water
projects and recommended conducting more detailed feasibility studies on the most promising
projects or target areas. The increased use of recycled water within Zone 40 would increase the
total volume of supplies available to SCWA to meet its projected demands within Zone 40. The
WROS serves to:

The fourth paragraph should be revised as follows:

“Potential projects to provide recycled water to Rancho Cordova may include diversion of
wastewater from an interceptor located near the vicinity and may require construction of a new
satellite wastewater treatment plant, above ground storage tanks, pumping stations and new
infrastructure ton convey and distribute this recycled water.”

If you have any questions regarding these comments please contact me at (916) 876-99%4.

Sincerely,

Seanraeede”

Sarenna Deeble, PE
SASD/SRCSD
Policy and Planning

cCl

Michael Meyer

Ruben Robles

Jose Ramirez

Stephen Moore

Kathleen Dadey

SRCSD Development Services
SASD Development Services

SRCSD-R-4
Cont'd

SRCSD-R-5

SRCSD-R-6
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Letter Sacramento Regional County Sanitation District

SRCSD-R Sarenna Deeble, P.E., Policy and Planning
Response June 16, 2008
SRCSD-R-1 The comment states that SRCSD, in coordination with SCWA and other stakeholders, is

currently evaluating the feasibility of providing recycled water to the City, and is
uncertain as to when recycled water would become available to the proposed project
area.

As explained on pages 3.5-24 and 3.5-25 in Section 3.5, “Utilities and Service Systems—
Water Supply,” in the 2008 RDEIR/SDEIS, the City is committed to the use of recycled
water, and SCWA and SRCSD are investigating the feasibility of providing recycled-
water service. It is acknowledged that it is unknown whether recycled water would be
available to the City in the future.

SRCSD-R-2 and The commenter requests that the first paragraph on page 3.5-19 be revised to reflect a
SRCSD-R-3 change in the amount of recycled water provided by SRCSD and the information
contained in the 2005 Zone 40 Water Supply Master Plan (Zone 40 WSMP).

As requested by the commenter and as shown in Chapter 5 of this FEIR/FEIS, the first
full paragraph on page 3.5-19 of the 2008 RDEIR/SDEIS is hereby revised as follows:

Approximately 4;400-afy 800 afy of recycled water is currently provided to
SCWA by SRCSD. This water is used within the Zone 40 service area to offset
demand by parks and for other nonpotable uses. “Recycled water” refers to
wastewater treated to a tertiary level—filtration and disinfection (Title 22,
unrestricted use)—and is used for nonpotable uses such as landscape irrigation at
parks, schools, and rights-of-way. The 2005 Zone 40 WSMP has a recycled-
water supply component of 4,400 afy. SRCSD and SCWA have identified
projects that could potentially provide this supply of 4,400 afy noted in the
WSMP.

SRCSD-R-4 The commenter requests that the first and second paragraphs on page 3.5-24 under ““City
of Rancho Cordova’s Recycled-Water Supplies” be revised to rephrase the information
about SRCSD services.

As requested by the commenter and as shown in Chapter 5 of this FEIR/FEIS, the first
and second paragraphs under “City of Rancho Cordova’s Recycled-Water Supplies” on
page 3.5-24 of the 2008 RDEIR/SDEIS are hereby revised as follows:

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC3-3 Comments and Individual Responses



SRCSD provides wastewater conveyance, treatment, and disposal services for

most of the urbanized areas of the Sacramento metropolitan region, including the
majority of the SCWA retail service areas. In 2002, SRCSD and SCWA entered
into a wholesale agreement to wholesale and retail recycled water. Through this
agreement, SRCSD is responsible for providing up to 3.5 mgd of recycled water
to SCWA. SCWA is responsible for retailing this recycled water to selected
customers within its service area. Because of its high reliability and its
independence of hydrologic conditions in any given year, recycled water is a
desirable source of water to meet nonpotable demands such as landscape

irrigation.

Since 2003, SRCSD has been producing high-quality recycled water at its water
reclamation facility (WRF) located at the Sacramento Regional Wastewater
Treatment Plant (SRWTP). The WRF was designed to produce 5 mgd of
recycled water and was permitted to be expanded to produce up to 10 mgd. The
recycled water is used in lieu of potable water to irrigate parts of school facilities,
greenbelts, landscaped medians, and freeway interchanges. It is also used in the
treatment processes at the SRWTP. SRCSD and SCWA are currently evaluating
potential recycled-water projects to expand the recycled-water capacity of the
Water Recycling Program.

SRCSD-R-5 The commenter requests that the first and second paragraphs on page 3.5-25 of the 2008
RDEIR/SDEIS under “Expanded Use of Recycled Water’” be revised to reflect the results
of SRCSD’s 2007 Water Recycling Opportunities Study.

As requested by the commenter and as shown in Chapter 5 of this FEIR/FEIS, the first
and second paragraphs under “Expanded Use of Recycled Water” on page 3.5-25 of the
2008 RDEIR/SDEIS are hereby revised as follows:

AECOM
Comments and Individual Responses

Rio del Oro Specific Plan FEIR/FEIS
RC3-4 City of Rancho Cordova/USACE



In February 2007, SRCSD completed its Water Recycling Opportunities Study

(WROQOS). The WROS is a planning document that would guide SRCSD in
reaching its goal of producing 30-40 mqgd of recycled water over the next 20
years. The WROS studied different target areas throughout the Sacramento
Region as a master planning level to evaluate the possibility of providing
recycled water to these areas. The WROS identified 18 potential recycling water
projects and recommended conducting more detailed feasibility studies on the
most promising projects or target areas. The increased use of recycled water
within Zone 40 would increase the total volume of supplies available to SCWA
to meet its projected demands within Zone 40. The WROS serves to:

SRCSD-R-6 The commenter requests that the fourth paragraph on page 3.5-25 of the 2008
RDEIR/SDEIS under “Expanded Use of Recycled Water™ be revised as related to the
Bradshaw/Folsom Interceptor System.

As requested by the commenter and as shown in Chapter 5 of this FEIR/FEIS, the fourth
paragraph under “Expanded Use of Recycled Water” on page 3.5-25 of the 2008
RDEIR/SDEIS is hereby revised as follows:

Future Potential projects to provide recycled water to Rancho Cordova may
include diversion of wastewater from the-Bradshaw/Folsom-Interceptor System
an interceptor located near the vicinity and may require construction of a new
wastewater satellite treatment plant, ar aboveground storage tanks, a pump
stations, and new infrastructure to convey and distribute this recycled water.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC3-5 Comments and Individual Responses
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SCWA-R

Including service to the cities of
Elk Grove and Ranche Cordova

Department of Water Resources
Ksith DeVora, Director

SACRAMENTO COUNTY
WATER AGENCY

July 03, 2008

Patrick Angell

City of Rancho Cordova Planning Department
2729 Prospect Park Drive

Ranche Cordova, CA 95670

Re:  Rio Del Oro Specific Plan Recirculated Draft Environmental Impact
Report/Supplemental Draft Environmental Impact Statement

Dear Mr. Angell:

Thank you for the opportunity to comment on the subject document. The Sacramento SCWA-R-1
County Water Agency (“SOWA”) will supply public water to the project, which lies entirely
in SCWA Zone 40.

In the discussion of water supply alternatives, the document frequently references the 2003
agreements between SCWA and the Aerojet General and McDonnell Douglas-Boeing
Corporations, respectively, and a 2004 agreement between SCWA and the Golden State
Water Company, These three agreements have been terrmnated and the references are no
longer applicable.

SCWA-R-2

The City of Rancho Cordova (“City™) General Plan Policy ISF 2.4 states in part:

“Ensure that water supply and delivery systems are available in time to meet the demand
created by new development.....”

and provides for implementation of this policy by Action ISF 2.4.1 and Action ISF 2.4.2:
“The following shall be required for préject-specific discretionary land-use entitlermnents and SCWA-R-3
approvals including, but not limited to, all tentative subdivision maps, parcel maps, or use
permits. . . . an assured water supply and delivery system shall be available or reasonably
foreseeable at the time of project approval . . . . Prior to recordation of any final subdivision
map, or prior to City approval of any similar pr()_]ect -specific discretionary Jand use approval
or entitlement required for nonresidential uses, the project applicant or water provider
shall demaonstrate the availability of a long-term, reliable water supply for the amount of
development that would be autherized . . . . Such demonstration shall consist of a written
certification from the water provider: that either exmtmg sources are available or that
needed improvements will be in place prior to éccupancy.”

‘Mdnaging Tomorrow's Water Today”

Main: 827 7th 5t., Rm. 301, Sacramento, CA 95814 « (918) 874-6851  fax (916) 874.8693 » wwﬁ.swa.net
Facilities Operations & Admin.: 3847 Branch Center Rd. #1, Sacramento, CA 95827 « (916) 875-RAIN « fax (916) 875-6884
Elk Grove Office: 9280 W. Stockton Blvd., Suite 220, Etk Grove, CA 95758 « (916) 875-RAIN » fax (916) 875-1046
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Accordingly, SCWA requires the following conditions on any and all development
entitlements necessary for any portion of the Rio Del Qro Specific Plan Projéct in order to
assure that a reliable supply of water. can be provided in a timely fashion consistent with
the City’s General Plan policies: - : '

1. Subdivigion maps, inchiding large lot maps and parcel maps, shall not be recorded until
SCWA has executed a remediated water supply agreement with the Aerojet General
Corporation.

2. A non-potable water supply system shall be prov1ded for all development in the Rio del
Oro Specific Plan area to the satisfaction of SCWA.

3. Subdivision maps, including large lot maps and parcel maps, _sha]_.l not be recorded until
SCWA has approved a CEQA-compliant document  for the North Service Area
Pipeline Project or has made a written determmatlon that a reliable water supply is
available.

4. Tentative subdivision maps, including large lot maps and parcel maps, shall not
be approved until SCWA has executed reservation: agreements for the acquisition of
sites suitable and necessary for the construction of storage tanks, pump stations, and all
other facilities required to provide potable and non-potable water gupply, as determined
by SCWA.

5. Subdivision maps, including large lot maps and parcel maps, in the California-American
Water Company franchise area shall not be recorded until SCWA has executed a
wholesale water service agreement with California-American or untll SCWA provu:les
written verification of alternative reliable water service,

Please note that Conditions No. 1, 3, and 5 require that the condition be met in order for
final maps to record; with respect to Condition No. 4, it is essential to 1dent1fy specific sites
before a tentative map is approved

These conditions are necessary in order for SCWA to assure that a rehable water supply
can be provided in a timely fashion to meet the projected watér demands of the Rio Del Oro
Specific Plan development. Compliance with these cenditions will be required in order for
SCWA to provide both Will-Servo Letters to the State Department of Real Estate and
a Written Verification of the Availability of a Sufficient Water Supply pursusnt to the
California Water Code (8B 221). Furthermore, these conditions support the City’s General
Plan Natural Resource Policies NR.5.1, NR.5.2, and -NR.5.4, which address water
congervation, water recycling, and the remedy of existing gr_eundwater contamination.

Thank you again for the opportunity to comment on this matter.

Very truly yours,
7

% Coppo%

Principal Civil Engineer
Sacramento County Water Agency

oot Kathleen Dadey, U.S. Army C.0.E.
David Hatch, Aerojet General Corp.
Russ Davis, Elliott Homes

SCWA-R-3
Cont'd

SCWA-R-4
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Letter
SCWA-R
Response

Sacramento County Water Agency
John Coppola, Principal Civil Engineer
July 3, 2008

SCWA-R-1

SCWA-R-2

The comment states that SCWA will supply public water to the project, which lies entirely
within SCWA Zone 40.

This comment confirms that SCWA would supply water to the project. (See also Master
Response 1, “Adequacy of Long-Term Water Supply,” in Chapter 3 of this FEIR/FEIS.)
The project would fall into the SCWA and Cal-Am service areas; as stated on page 3.5-
19 of Section 3.5, “Utilities and Service Systems—Water Supply,” of the 2008
RDEIR/SDEIS, the initial water for the project would be supplied to SCWA by GSWC,
pending completion of the water supply and conveyance facilities identified in the Zone
40 WSMP have been constructed and are online.

The comment states that the 2003 agreements between SCWA and the Aerojet General
and McDonnell Douglas—Boeing Corporations, respectively, and a 2004 agreement
between SCWA and GSWC have all been terminated, and that references to these
agreements in the discussion of water supply alternatives in the 2008 RDEIR/SDEIS are
no longer applicable.

In response to this comment, which was written before Aerojet and SCWA entered into
the 2010 Agreement discussed at length in Master Response 1 (“Long-Term Water
Supply”), the City acknowledges that the 2003 agreements between SCWA and Aerojet
and the Boeing Company and between SCWA and GSWC referenced in the 2008
RDEIR/SDEIS are no longer in effect. The 2010 Agreement, though, has replaced the
2003 Agreement between Aerojet and SCWA. Even so, references to these 2003
agreements in the RDEIR/SDEIS are still relevant because the RDEIR/SDEIS
specifically recognized that termination of the agreements could occur. (2008
RDEIR/SDEIS, pages 3.5-6 and 3.5-7). The City therefore disagrees that the FEIR should
eliminate all references. The City believes that the reader will better understand the
situation if references to the agreements remain in the EIR.

Although the agreements between the SCWA and Aerojet and the Boeing Company have
been terminated, SCWA and Aerojet have entered into the 2010 Agreement under which
Aerojet is transferring 8,900 afy of GET water to SCWA. Under the 2010 Agreement,
SCWA acknowledges that the 8,900 afy will provide SCWA with sufficient available
water to supply the Project, and shall further confirm this fact in writing to the City. The
8,900 afy along with other available Zone 40 water (including 1,500 afy under the SCWA
conjunctive use program) is sufficient to meet the Project demand of 8,891 afy. Thus, it is
a reasonably likely water supply for the Project under the standards set forth in Vineyard
Area Citizens for Responsible Growth v. City of Rancho Cordova (2007) 40 Cal.4th 412.
(See Master Response 1, “Adequacy of Long-Term Water Supply,” in Chapter 3 of this
FEIR/FEIS.)

The termination of the MDC-County Agreement does not affect the water available for
the project because the water that was contemplated under this agreement (through the
RWSP) is not necessary to supply the project. Approval and implementation of the
RWSP by SCWA is not required for GET remediated water to be available to SCWA to
meet Rio del Oro’s demand. As noted above, the GET remediated water transferred to
SCWA by Aerojet under the 2010 Agreement shall be available to meet Project demand.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC4-3 Comments and Individual Responses



SCWA-R-3

SCWA-R-4

Similarly, the termination of the SCWA-GSWC Agreement does not affect the water
supply available to the project. Aerojet and GSWC entered into a Master Settlement
Agreement (MSA) under which both parties agreed to Aerojet’s obligations to provide up
to 5,000 afy of replacement water, as needed, for supply lost as a result of groundwater
contamination from past activities by Aerojet. Concurrent with the MSA, GSWC entered
into a water supply agreement with Sacramento County and SCWA under which SCWA
would be responsible for providing replacement groundwater to GSWC. The agreement
contemplated that SCWA would approve a replacement water supply project (for this
reason, the SCWA circulated the RWSP DEIR). If the RWSP had been approved, the
water supply agreement would have required SCWA to deliver 5,000 afy of replacement
water to GSWC'’s intake facilities on the Folsom South Canal. As with the MDC-County
Agreement, the SCWA-GSWC Agreement is not necessary to supply the project.
Furthermore, although under the MSA, Aerojet has a continuing obligation to provide
replacement water to GSWC, the amount of water Aerojet currently discharges to the
American River (more than 15,000 afy) is more than enough to satisfy its obligation of up
to 5,000 afy to GSWC while still supplying the project demand.

The comment quotes Policy ISF.2.4, Action ISF.2.4.1, and Action ISF 2.4.2 of the City
General Plan regarding water supply and delivery systems. The comment also lists the
SCWA conditions on development entitlements necessary for the Rio del Oro project to
assure that a reliable water supply can be provided in a timely fashion, consistent with
the City General Plan.

The City will consult with SCWA regarding proposed conditions of approval for
subsequent entitlements under Tier 2 consistent with the provisions of Policy ISF.2.4,
Action ISF.2.4.1, and Action ISF 2.4.2 of the City General Plan. However, in the 2010
Agreement, SCWA acknowledges that the Agreement fully satisfies SCWA’s proposed
condition in its comment letter for a “remediated water supply agreement with Aerojet
General Corporation” with respect to water supply for the Project.

The comment states that the conditions specified in comment SCWA-R-3 will be required
for SCWA to provide will-serve letters to the California Department of Real Estate and a
written verification of the availability of a sufficient water supply pursuant to the
California Water Code (Senate Bill [SB] 221).

See response to comment SCWA-R-3.

AECOM

Rio del Oro Specific Plan FEIR/FEIS
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—=SEWER DISTRICT

SERVING YOU 24/7

Board of Directors
Representing:

County of Sacramento

City of Citrus Heights

City of Elk Grove /
City of Folsom
City of Rancho Cordova |

City of Sacramento '

Mary K. Snyder
District Engineer

Christoph Dobson i
Collection System Manager

Wendell H. Kido
District Manager

Marcia Maurer
Chief Financial Officer

10545 Armstrong Avenue
Mather, California 95655
Tel 916.876.6000

Fax 916.876.6160
www.sacsewer.com

Formerly County Sanitation District 1

May 8, 2008
E225.000

Patrick Angell
City of Rancho Cordova
Planning Department

2729 Prospect Park Drive
Rancho Cordova, CA 95670

Application: Notice of Availability — Recirculated Draft
Environmental Impact Report/Supplemental
Environmental Impact Statement for Rio Del Oro
Specific Plan

Dear Mr. Angell:

Sacramento Area Sewer District (District, formerly CSD-1) has reviewed
the Notice of Availability (NOA) for the Environmental Impact Report
(EIR) for the subject project. The Sacramento Regional County Sanitation
District (SRCSD) or Pohcy & Planmng may send their comrnents in a
separate letter.” ' . ‘.

It is noted that the above proj ect Would permlt a mlxed use development on
approximately 3,828 acres in five phases over a 25- to 30-year period. The
project provides for construction of approximately 11,601 residential
dwelling units. Commercial land use would include Village Commercial,
Local Town Center, and Regional Town Center; Business Park; and
Industrial Park. The project is located south of White Rock Road north of
Douglas Road, and east of Sunrise Boulevard within the City of Ranch
Cordova.

The subject property is not within the boundaries of the District and
SRCSD, but is within the Urban Service Boundaries (USB) as defined by
the Sacramento County General Plan. Annex the subject property to both
SRCSD and the Sacramento Area Sewer District of Sacramento County
prior to recordation of the Final Map or to the approval of improvement
plans, whichever occurs first. After annexation, -the ultimate plan for
conveyance and treatment of the subject property shall be by the Districts as
specified in the District and SRCSD Master Plans.

;{&n@?‘fﬁ% "f*
MAY 12 zuaa

PMC

SASD-R-1

SASD-R-2
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Patrick Angell
May 8, 2008
Page 2

As this Recirculated Draft EIR/Supplemental EIS is only requesting comments on water

conveyance system and biological resources, the District’s sewer comments are not necessary for | SASD-R-3
this report. Comments made on the 2006 Draft EIR/EIS should still be valid for any sewer

related sections. '

If you have any questions regarding these comments, please call Amandeep Singh at 876-6296
or myself at 876-6094.

Sincerely,

alam A. Khan, P.E.
Sacramento Area Sewer District
Development Services

SK/CJ:clm
cc: File
Kathleen Dady
U.S. Army Corps of Engineers, Sacramento District
Regulatory Branch

1325 T Street, Room 1480
Sacramento, CA 95814-2922

Angell050808.1tr
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Letter Sacramento Area Sewer District

SASD-R Salam A. Khan, P.E., Development Services
Response May 8, 2008
SASD-R-1 The comment states that the project site is not within the boundaries of the Sacramento

Area Sewer District (formerly CSD-1) but is within the Sacramento County Urban
Services Boundary, and annexation of the project site to the Sacramento Area Sewer
District and SRCSD is required before recordation of the final map or approval of
improvement plans, whichever occurs first.

Please see Impact 3.1-1 in Section 3.1, “Land Use,” of the 2006 DEIR/DEIS. This impact
outlines the process and requirement for annexation of the project site to the Sacramento
Area Sewer District and SRCSD.

SASD-R-2 The comment states that the ultimate design for the conveyance and treatment of
wastewater generated by the Rio del Oro project must meet the specifications of the
Sacramento Area Sewer District and SRCSD Master Plans.

The comment is noted.

SASD-R-3 The comment reiterates that comments provided by CSD-1 on the 2006 DEIR/DEIS are
still valid.

Responses to comments by CSD-1 on the 2006 DEIR/DEIS are contained in this
FEIR/FEIS.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC5-3 Comments and Individual Responses
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DOT-R

Municipal Services Agency Terry Schutten, County Executive
Paul J. Hahn, Agency Administrator

Department of Transportation

Michael J. Penrose, Interim Director

County of Sacramento

April 30, 2008

M. Patrick Angell
City of Rancho Cordova Planning Dcpartment

iﬁifj“éﬁfﬁ“& 95670 I RE@EQV =0 2y

Ms. Kathleen Dadey MAY 0 2308
U. 8. Amy Corps of Engineers, Sacramento District '

Regulatory Branch PM @
1325 J Street, Room 1480 ' :
Sacramento, CA 95814-2922

SUBJECT: COMMENTS ON THE RECIRCULATED DRAFT ENVIORNMENTAL IMPACT
REPORT (EIRYSUPPLEMENTAL DRAFT ENVIORNMENTAL IMPACT
STATEMENT (EIS) FOR RIO DEL ORO SPECIFIC PLAN PROJECT.

Dear Mr. Angell and Ms. Dadey:

The Sacramento County Department of Transportation has reviewed the recirculated draft
EIR/supplemental draft EIS for Rio del Oro Specific Plan Project. We appreciate the opportunity to
review this document. It should be noted that we have previously sent a comment letter on December 15,
2006. A copy of this letter is enclosed for your reference. We ask that our previous comments be | DOT-R-1
addressed in the final environmental impact report/statement for this project. We have performed a
cursory relating to the traffic circulation and have no comments to offer at this time.

Should you have any questions, please feel free to conmtact me at (916) 8752844 or

atwalk@saccounty.net.
Sincerely, (/Q
Kamal Atwal, P.E, T.E.
Associate Transportation Engineer
Department of Transportation
KAka

Operations & Maintenance: 4100 Traffic Way, Sacramento, CA 95827 . Phone: 916-873-3123 . Fax: 916-875-5363
SACDOT www.sacdot.com

“Leading the Way to Greater Mobility™
ﬁ Design & Planning: 906 G Street, Suite 310, Sacramento, CA 95814 . Phone: 91§-874-6291 . Fax: 916-874-7831
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Municipal Services Agency Terry Schutten, County Executive
Cheryl Creson, Agency Administrator
Department of Transportation .

Tom Zlctkowski, Director

December 15, 2006
Mr. Patrick Angell
City of Rancho Cordova
2729 Prospect Park Drive
Rancho Cordova, CA 95670

Anna Sutton C @ e
U. 8. Ammy Corps of Engineers, Sacramento District ™ Y

Regulatory Branch
1325 T Street, Room 1480
Sacramento, CA 95814-2922

SUBJECT: DRAFT ENVIRONMENTAL IMPACT REPORT FOR THE RIO DEL ORO
SPECIFIC PLAN PROJECT

Dear Mr. Angell and Ms. Sutton:

The County of Sacramento, Department of Transportation has reviewed the Draft Environmental Impact
Repori (DEIR) for the Rio Del Oro Specific Plan. We appreciate the opportunity to review this document
and have the following general comments:

=  Tom Zlotkowski, Department of Transportation Director, County of Sacramento, is currently
working with a multi-jurisdictional coalition that is analyzing regional transportation issues in the
East Sacramento/West El Dorado County region. The City of Rancho Cordova is also involved
with this effort. This analysis attempts to establish land use and infrastructure baseline and
cumulative condition assumptions that should be used on future studies in the region. This project
should be subject to the assurnptions recently identified by this coalition.

= It should be pointed cut that the County of Sacramento would expect that the traffic impacts
caused by this particular Specific Plan be mitigated by the development to the extend that the
development is responsible for the impacts. To that end, the financing for these improvemenis
should be identified in a public facilities financing plan. ’

If you have any questions, please feel free to contact me at §74-7052.

Sincerely,

Matthew G. Damrow
Senior Civil Engineer

MGD:mgd

¢: Steve Hong, 1IFS
Dean Blank, DOT
Dan Shoeman, DOT
Tom Zlotkowski, DOT

i

I Design & Planning: 906 G Street, Suite 510, Sacramento, CA 95814 . Phone: 916-874-6291 . Fax: 916-874-7831
Operations & Maintenance: 4100 Traffic Way, Sacramento, CA 95827 . Phone: 916-875-5123 . Fax: 916-875-5363

SACDOT www. sacdot.com

“Leading the Way to Greafer Mobliity™
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Letter Sacramento County Department of Transportation

DOT-R Kamal Atwal, P.E., T.E., Associate Transportation Engineer
Response May 8, 2008
DOT-R-1 The commenter notes that the Sacramento County Department of Transportation

previously sent a comment letter on the 2006 DEIR/DEIS but has no additional comments
on the 2008 RDEIR/SDEIS, and asks that the prior comments be addressed in the
FEIR/FEIS.

The comment is noted.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC6-3 Comments and Individual Responses
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From: Traci Canfield [tcanfield@sacrt.com] I 2 I -I 2

Sent: Thursday, June 12, 2008 4:26 PM
To: riodeloro@cityofranchocordova.org
Subject: Rec DEIR/SDEIS

RT does not have any additional comments on the Rio Del Oro Recirculated DEIR/Supplemental DEIS. Our Feb| RT-R-1
2007 comments on the DEIR/DEIS still apply. Please let me know if you have any questions.

Thanks,

Traci Canfield
Planner

RT

556-0513
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Letter Sacramento Regional Transit District

RT-R Traci Canfield, Planner
Response June 12, 2008
RT-R-1 The comment states that Sacramento Regional Transit District does not have additional

comments on the 2008 RDEIR/SDEIS and that the district’s previous comments on the
2006 DEIR/DEIS still apply.

The comment is noted.

AECOM Rio del Oro Specific Plan FEIR/FEIS
Comments and Individual Responses RC7-2 City of Rancho Cordova/USACE



From: Paul Junker [pjunker@cityofranchocordova.org]

Sent: Monday, July 07, 2008 5:59 PM

To: Patrick Angell

Subject: FW: Comments Re: Rio Del Oro Specific Plan- Draft EIR
Rio comment received via e-mail.

Paul Junker, Planning Director
City of Rancho Cordova

2729 Prospect Park Drive
Rancho Cordova, CA 95670
(916) 851-8751

From: Sandra Hamameh [mailto:sandra@sachousingalliance.org]
Sent: Monday, July 07, 2008 4:45 PM

To: Paul Junker; Kathleen.a.Dadey@spk01.usace.army.mil
Subject: Comments Re: Rio Del Oro Specific Plan- Draft EIR

July 7, 2008

Rio Del Oro Specific Plan
Draft Environmental Impact Report/Supplemental Draft

The Sacramento Housing Alliance submits the following comments:

The Draft EIR for The Rio Del Oro Specific Plan is inadequate without a complete analysis under Chapter 3.2, regarding jobs and housing

SHA-R

balance. The Final EIR should include a complete analysis of employment and wages to determine if this project will impact the
jobs/housing balance as stated. With only 10% of the homes affordable to low income people, many Rancho Cordova workers will be
unable to afford to live in this development, and therefore this project will not improve the jobs/housing balance and associated air quality
issues involved with increased commute times to and from the City of Rancho Cordova. Without more analysis of Chapter 3.2 and the

jobs/housing balance, the Draft EIR is insufficient.

Thank you,
Sandra Hamameh

Sacramento Housing Alliance

1800 21st Street, Suite 100

Sacramento, CA 95814

phone (916) 455-4900 * fax (916) 455-4917

http://www.sachousingalliance.org/

SHA-R-1
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Letter Sacramento Housing Alliance

SHA-R Sandra Hamameh
Response July 7, 2008
SHA-R-1 The comment expresses concern that the Rio del Oro project would not improve the

jobs/housing balance and associated air quality issues involved with increased commute
times to and from the City of Rancho Cordova, and with only 10% of the homes
affordable to low-income people, many Rancho Cordova workers will be unable to afford
to live in this development. The comment recommends that an additional analysis of
employment and wages be conducted to determine whether the Rio del Oro project will
affect the jobs/housing balance as stated in the DEIR in Section 3.2, “Population,
Employment, and Housing.”

This comment is based on information contained in the 2006 DEIR/DEIS, not the 2008
RDEIR/SDEIS. The notice of availability (NOA) for the 2008 RDEIR/SDEIS noted that
pursuant to procedures set forth in Section 15088.5(f)(2) of the State CEQA Guidelines,
reviewers should limit their comments to the materials contained in the 2008
RDEIR/SDEIS. The NOA further noted that the City would respond only to comments on
the 2006 DEIR/DEIS that were received during the initial circulation period of the 2006
DEIR/DEIS and comments received during the recirculation period that relate to the 2008
RDEIR/SDEIS. Therefore, this comment is outside the scope of the documents identified
in the NOA of the 2008 RDEIR/SDEIS for which comments were invited, and no
response is required under CEQA (State CEQA Guidelines, CCR Section 15088.5[f][2]).
Although not required under CEQA, the USACE is required under NEPA to assess and
consider comments individually and collectively and has determined that substantive
comments received prior to the release of the Final EIR/EIS will be considered under
NEPA. In addition, in the interest of clarity, the City as CEQA lead agency, has chosen to
respond to this comment. See also Master Response 3, “Comments Outside the CEQA
Public Review Period,” in Chapter 3 of this FEIR/FEIS.

The Rio del Oro project includes single-family low-density, medium-density, and high-
density residential uses. This range of densities would provide both for-sale and rental
opportunities in a wide range of housing types for Rancho Cordova’s workers. According
to Goal H.1, Policy H.1.1, Action H.1.1.3 in the Housing Element of the Rancho Cordova
General Plan, the project would be required to make 10% of the housing in new
neighborhoods affordable to moderate- and lower-income households. Existing,
proposed, and approved projects within the Rancho Cordova city limits and the City’s
planning areas would also comply with this requirement. (See Table 3.2-6 in Section 3.2,
“Population, Employment, and Housing,” of the 2006 DEIR/DEIS for a summary of
existing, proposed, and approved projects within the city limits and the City’s planning
areas.)

In February 2008, SACOG adopted a new regional housing needs plan for the 2006-2013
planning period. Table 3-3 below shows Rancho Cordova’s allocation of regional
housing needs for the 2006—-2013 planning period. SACOG anticipates that a total of
10,395 new housing units would be required for Rancho Cordova during the current
planning period (2006-2013) to meet regional housing needs (Table 3-3). Based on the
2007 projected housing units, the City would exceed its regional housing needs allocation
for the 2006-2013 planning period.

AECOM Rio del Oro Specific Plan FEIR/FEIS
Comments and Individual Responses RC8-2 City of Rancho Cordova/USACE



Table 3-3
City of Rancho Cordova Regional Housing Needs Allocation for 2006-2013

Income Group Projected Housing Units Required Housing Units Hous_ing Units Required_
(2007) (2013) (2007 Projected — 2013 Required)
Very-low 5,925 2,107 0 (+3,818)
Low 4,497 1,595 0 (+2,902)
Moderate 4,855 1,991 0 (+2,864)
Above-moderate 8,076 4,702 0 (+3,374)
Total 23,353 10,395 0 (+12,958)

Source: SACOG 2008

As described in Section 3.2, “Population, Employment, and Housing,” of the 2006
DEIR/DEIS, Rancho Cordova’s strong employment base equates to a jobs/housing
balance of 3:1, meaning that there are three job opportunities in the city for each
household. This indicates an imbalance between housing and jobs in Rancho Cordova,
with employment growth outpacing housing growth and, therefore, more jobs in Rancho
Cordova than employed residents.

Existing, proposed, and approved projects within the Rancho Cordova city limits and the
City’s planning area would generate approximately 109,844 dwelling units and 146,459
jobs by 2030, and approximately 126,241 dwelling units and 195,021 jobs by 2050.
Development of the Rio del Oro project was included in these projections. Using the
projected numbers of housing units (109,844 units) and jobs (146,459 jobs), the
jobs/housing index in 2030 would be 1.33. At full buildout of the city in 2050, with
126,241 housing units and 195,021 jobs projected, the jobs/housing index would increase
to 1.5. These indices indicate that employment growth will continue to outpace housing
growth, resulting in more jobs than housing.

The Rio del Oro project would provide new employment opportunities from development
of retail, commercial, office, and industrial jobs. The jobs/housing index would vary by
project alternative: 1.57 for the Proposed Project Alternative, 1.18 for the High Density
Alternative, 1.66 for the Impact Minimization Alternative, and 1.36 for the No Federal
Action Alternative. However, regardless of the project alternative implemented, the
number of jobs would exceed the projected number of dwelling units.

Therefore, the Rio del Oro project and existing, proposed, and approved projects would
provide adequate housing to moderate- and lower-income households, ensuring that
residents of all income levels may find housing in Rancho Cordova and serve the full
range of available and projected jobs in the city.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RC8-3 Comments and Individual Responses
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CNPS-R

California Native Plant Society

Patrick Angell

City of Rancho Cordova

2729 Prospect Park Drive

Rancho Cordova, CA 95670 FAX 916-361-1574

Kathleen Dadey
1L.S. Army Corps of Engineers, Regulatory Branch
1325 J Street, Room 1480

Sacramento, CA 95814-2022 FAX 916-557-6877
RE: Rio del O Specific Plan RDEIR-SDEIS

State Clearinghouse #2003122057, Corps Public Notice 199900550

The California Native Plant Society (CNPS) originally provided comments regarding this project
on February 1, 2007. The comments and concemns raised at that time are hereby incorporated by
teference and we request that all of our comments be addressed in the FIBR/FEIS. The following
additional comments pertain only to new information containad in the Recirculated Draft
Environmental Impact Report/Supplemental Draft Environmental Irnpact Statsment.

1. CNPS is still concerned about the proposal to create additional wetlands within the existing
patural vemnal pools intended to be preserved onsite.

e While the use of LIDAR to model sutface watershed boundaries is novel, it cammot be
used to determine the shape and suitability of the subsurface impermeable layer, What
remedial measures will be implemented if it is found that the necessary hardpan layer is
lacking, sloped or otherwise unsuitable in the locations proposed for the created pools?

® Becauge the perched water table in the uplands serves as a hydrologic buffer, long texm
monitoring of the natural pools is required in ordes to determine whether or not the
additional created pools are dewatering or shortening the inundation period of the natural
pools. What remedial measures will be implemented ifit is found that the natral pools
are becoming dryer as a result of the onsite creation?

s Indirect impacts to existing onsite vernal pools has not been adequately addressed in the
covirommental review, Diagrams showing the proposed creation plan indicate that
creation will occur within the typical 2507 indirect impact zone. How is the project
mitigating for that additional indirect impact?-

2. Use of the California Rapid Assessment Monitoring (CRAM) methodology for documenting
baseline and ennual conditions is unacceptable to CNPS. While assessinent of stressors and
other metrics contained within CRAM are important, in the end a sitmple numerical score is

@ Dedicated to the preservation of California native flora

CNPS-R-1

CNPS-R-2

CNPS-R-3

CNPS-R-4

CNPS-R-5
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CNPS Rig del Oro SDEIS Comments
May 28, 2008, Page 2 of 2

of insufficient detail to decurnent trends or to inform remediation/menagement strategies. In CNPS-R-5
addition to CRAM, more thorough traditional methods (such as relevés or transects that are Cont'd

both quantitative and floristic in nature) that assess richness and diversity should be used for
baseline documentation and subsequent monitoring.

3. The final success criteria in the draft Mitigation and Monitoring Plan are totally arbitrary and
unacceptable to CNPS. To achieve no net loss of function and vatue, the pools must mimic
the natyral vernal pools being destroyed. The document fails to provide any data )
demonstrating that by meeting the succesy criteria, the created pools will achieve the CNPS-R-6
intended mitigation. The success cnitetia should be based upon comparison with nahurat
pools it the viginity. Additionally, there are currently no monitoring methods and success
criteria for the listed crustaceans. 7t is my professional opinion that a created vernal pool
with only ten plant spectes is at best ¢ very crude cavicature of & natural vernal pool,

4, The proposed mitigation ratios are extremely low for both preservation and creation. For the
creation component, 29.187 acres (48.6%) of replacement wetlands will be within “drainage
comridors” and therefore not subject to monitoring or management specifically intended to
conserve biological function and value. There is also no protection in perpetuity for these CNPS-R-7
wetlands. To me this is akin to offering wetland crsation credits for stormwater retention
basins. Considering the above, the compensatory ruitipation actually being provided by the
project is only 0.72:1. Similarly, the preservation component does rot appesr to take into
consideration any indirect impacts to the natural vernal pools within the wetland preserve, so
the claimed preservation ratio of 1.19:1 is inflated.

Please note that these comments are beaing provided to meet the CEQA deadline of May 30,
2008. CNPS may choose to provide additional comments refated to NEPA and 404 issues on of
before July 6, 2008,

Again CNPS thanks the City of Rancho Cordova and the U.S. Army Corps of Engineers for the
opportunity to comment upon this SDEIS for the Rio del Qro Specific Plan. 'We request that we
contiue to receive all notices rejated to this project and others within the City of Rancho
Cordova or umder jurisdiction of the USACE Sacramento District Office.

Sincerely,

#4 M
Carol W. Witham

114137tk Strest
Sacramenio, CA 95816
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Letter
CNPS-R
Response

California Native Plant Society
Carol W. Witham
May 28, 2008

CNPS-R-1

CNPS-R-2

CNPS-R-3

The comment states that the California Native Plant Society (CNPS) originally provided
comments regarding this project on February 1, 2007 and requests that those comments
and concerns be addressed in the FEIR/FEIS. Below are additional comments that
pertain only to new information contained in the RDEIR/SDEIS.

Responses to comments CNPS-1 through CNPS-13 contained in this FEIR/FEIS address
comments provided in the CNPS letter dated February 1, 2007.

The comment states that, with regard to creating vernal pools in the preserve area,
LIDAR cannot be used to determine the shape and suitability of the subsurface
impermeable layer. The commenter questions what remedial measures would be
implemented if it is found that the necessary hardpan layer is lacking, sloped, or
otherwise unsuitable in the locations proposed for created pools.

LIDAR was used to study the watershed of the proposed vernal pools to enable the
design of compensatory mitigation wetlands that would function, but not negatively
affect existing wetlands to be preserved. An investigation of soils on the proposed
preserve site was conducted by Davis® Consulting Earth Scientists in July 2007 (Davis?
2007) to evaluate the probability that subsoil characteristics in the areas proposed for
vernal pool creation are suitable for sustained seasonal ponding during the wettest portion
of an average year. The soils investigation concluded that the areas proposed for wetland
creation are well-drained loam or clay loam textures over clay at depths ranging from 20
to 40 inches. The clay subsoil represents an older buried surface that is capable of
ponding water during the wet part of an average hydrologic cycle, from late January
through May. Therefore, it is reasonable to assume that vernal pool creation should not
fail because of a lack of suitable subsoil. Further detailed feasibility studies will be
conducted before construction of wetlands and in the field during construction. Although
thorough feasibility studies have been conducted, minor changes to the design are often
made in the field during construction in response to pool-specific conditions that may be
encountered. Wetlands will not be constructed where conditions preclude naturally
appearing (and functioning) habitat. As always, final as-built maps (clearly identifying
any changes from the approved construction plans) will be prepared and submitted to the
appropriate agencies following construction. However, as stated in Mitigation Measure
3.10-1a of the 2008 RDEIR/SDEIS, the final MMP will include corrective measures to be
implemented if performance standards, including hydrologic criteria, are not met.

The comment states that because the perched water table in the uplands serves as a
hydrologic buffer, long-term monitoring of the natural pools is required to determine
whether or not the additional created pools are dewatering or shortening the inundation
period of the natural pools. The commenter asks what remedial measures will be
implemented if it is found that the natural pools are becoming drier as a result of the
onsite creation.

The hydrologic analysis indicates that the natural hydrology of existing pools would not
be substantially altered by vernal pool creation because the watershed ratios would not
decrease below levels necessary to sustain existing wetlands or the proposed 13.5 acres of
compensatory vernal pools and 0.75 acre of compensatory swales. See response to
comment USFWS-1.

Rio del Oro Specific Plan FEIR/FEIS AECOM
City of Rancho Cordova/USACE RD1-3 Comments and Individual Responses



CNPS-R-4

CNPS-R-5

Compensatory wetlands have been designed to avoid indirect impacts on existing vernal
pools. Extensive studies have been conducted to ensure that the hydrology of existing
pools is not compromised. If any existing pools “become dryer” in future years, and other
on-site pools and/or off-site reference pools are not exhibiting similar changes, an
investigation will be conducted to determine if one or more compensation pools is
affecting the hydrology of the preserved pool. As stated in the MMP, existing vernal
pools would be monitored concurrent with monitoring of created vernal pools. As
required in Mitigation Measure 3.10-1a of the 2008 RDEIR/SDEIS, CRAM data would
be used to evaluate current on-site wetland conditions. CRAM data were collected in the
wetland preserve in the early summer of 2008 to provide a baseline to which later data
may be compared. If any annual performance criterion is not met for all or any portion of
the mitigation project in any year, or if the final success criteria are not met, the project
applicant shall prepare an analysis of the cause or causes of failure, and if deemed
necessary by USACE, propose remedial action for approval. The final, agency-approved
MMP would include corrective measures to be implemented if performance standards,
including hydrology criteria, and compensatory mitigation ratios were not met. Final
compensatory mitigation ratios determined through the Section 404 permitting process
would have to contain an adequate margin of safety to reflect anticipated success rates of
created wetlands.

The comment states that indirect impacts on existing vernal pools have not been
adequately addressed in the environmental review. Diagrams showing the proposed
creation plan indicate that creation will occur within the typical 250-foot indirect impact
zone. The commenter asks how the project is mitigating that additional indirect impact.

The compensatory wetland mitigation plan provides a 250-foot buffer between existing
and proposed vernal pools, wherever possible. In a few instances, the buffer to existing
pools would be only 200 feet. However, even where the buffer between existing and
proposed vernal pools would be less than 250 feet, the watersheds necessary to support
preserved pools would be maintained as indicated by the watershed analysis. Therefore,
no indirect impacts on preserved pools would be expected to result from construction of
the compensatory pools.

The comment states that using CRAM methodology to document baseline and annual
conditions is unacceptable to CNPS because a simple numerical score is insufficient
detail to document trends or to inform remediation/management strategies. In addition to
CRAM, more thorough traditional methods that assess richness and diversity should be
used for baseline documentation and subsequent monitoring.

CRAM has been recommended by EPA as a supplementary source of information to
establish baseline conditions for future monitoring and for plotting the “restoration
trajectory” over time. CRAM would also be useful to plot trends in functional conditions
of existing wetlands over time. CRAM scores are derived based on 17 different metrics
used to assess buffer and landscape context, hydrology, physical structure, and biotic
structure. The data behind each metric score are provided in detailed CRAM field books
that would be provided in the monitoring reports. Metrics for assessing the biotic
structure attribute in CRAM include the number of codominant species, percent invasive
species, and number of vernal pool endemics.

Additional monitoring methods would be applied to determine whether compensatory
wetlands are functioning properly. A monitoring methodology that includes metrics for
hydrology, floristics (e.g., cover of vernal pool endemics, number of vernal pool indicator
and vernal pool associated species, and humber and cover of nonnative species), and
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wildlife is proposed in the 2009 update to the draft wetland MMP included Appendix Q
to this FEIR/FEIS. See also response to comment CNPS-7.

CNPS-R-6 The comment states that the final success criteria in the MMP are totally arbitrary and
unacceptable to CNPS. To achieve no net loss of function and value, the pools must
mimic the natural vernal pools being destroyed. The commenter states that the document
fails to provide any data demonstrating that by meeting the success criteria, the created
pools would achieve the intended mitigation. The commenter further states that there are
currently no monitoring methods and success criteria for the listed crustaceans. The
comment further expresses the opinion that a created vernal pool with only 10 plant
species is at best a very crude caricature of a natural vernal pool.

The 2009 draft wetland MMP (see Appendix Q to this FEIR/FEIS) proposes monitoring
of vernal pool branchiopods in years 1, 2, 3, 5, 7, and 10 of the proposed 10-year
monitoring period. Branchiopod sampling would follow USFWS guidelines, except it
would not include a 2-week sampling period, and would be conducted in constructed,
nearest neighbor, and reference pools (30 of each). In its 2009 version, the draft wetland
MMP (previously presented as Appendix Q of the 2008 RDEIR/SDEIS) no longer
includes 10 vernal pool plant species as a success criterion. See response to comment
CNPS-7 for a list of vernal pool success criteria proposed in the 2009 draft MMP.

EPA is now recommending incorporation of performance standards proposed by Barbour
et al. (2007) in Classification, Ecological Characterization, and Presence of Listed Plant
Taxa of Vernal Pool Associations in California for use in monitoring success of
compensatory vernal pools on the project site. As noted in the 2009 draft wetland MMP,
the reference wetlands will be analyzed according to methodology similar to that
described by Barbour et al. (2007), but modified by discussions between EPA and
ECORP staff. These data will establish baseline conditions for the preserved wetlands
and provide a basis for comparisons with constructed and/or restored wetlands.
Performance standards similar to these standards proposed by Barbour et al. have also
been incorporated into the 2009 MMP as success criteria for vernal pools as follows:

Hydrology:

» Depth and/or duration of ponded water in constructed pools and the nearest neighbor
pools should not differ statistically from that of the reference pools.

Vegetation:

» Absolute and relative cover of each vernal pool endemic in constructed pools and the
nearest neighbor pools should not be statistically different from the average values of
each species in reference pools.

» The number of vernal pool endemics in constructed pools and the nearest neighbor
pools should not be statistically lower than the average number of those taxa among
reference pools.

» The number and cover of nonnative species in any constructed pool and any nearest
neighbor pools should not be significantly higher than the average among reference
pools.

At the end of the 10-year monitoring period, the constructed pools and nearest-neighbor
pools must meet the success criteria with 3 years of no human intervention for

Rio del Oro Specific Plan FEIR/FEIS AECOM
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CNPS-R-7

compensatory mitigation to be considered successful. Final performance standards and
success criteria would be specified in the final wetland MMP, as approved by the
regulatory agencies (see Mitigation Measure 3.10-1a, pages 3.10-41 and 3.10-43 of the
2008 RDEIR/SDEIS). Monitoring methods and success criteria for listed crustaceans
would be determined though the ongoing Section 7 consultation process.

The comment states that proposed mitigation ratios are extremely low for both
preservation and creation. For the creation component, 29.187 acres (48.6%) of
replacement wetlands would be within “drainage corridors™ and therefore not subject to
monitoring or management specifically intended to conserve biological function and
value. There is also no protection in perpetuity for these wetlands. Therefore,
compensatory mitigation actually being provided by the project would be only 0.72:1.
Similarly, the preservation component does not appear to take into consideration any
indirect impacts on the natural vernal pools within the wetland preserve, so the claimed
preservation ratio of 1.91:1 is inflated.

See response to comment EPA-R-13. The proposed “drainage corridors” would not be
used for detention or water quality basins, and other detention/water quality swales/basins
are proposed outside of the drainage corridor features that that would be used for
comensatory mitigation. Also, these features will be subject to a MMP, an O&M Plan
would be developed, and they would be preserved in perpetuity.
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William D. Kopper
Aftomey at Law
417 E Street
Davis, CA 95616
(530) 758-0757
Fax {530) 758-2844

Paralegal
Kiristin Rauh

Ju:ae 18, 2008

Mzr. Patrick Angell Ms. Kathleen Dadey

City of Rancho Cordova Planning Department™  U.S. Army Corps of Engineers, -
2729 Prospect Park Drive | Sacramento Regulatory Branch
Rancho Cordova, CA 95670 1325 I Street, Room 1480

Sacramento, CA 95814-2922

RE: Rio Del Cro Specific Plan Project
Draft Envircnmental Impact Report (; -SCI-I #2003122057)

Dear Mr. Angell, Ms. Dadey, Rancho Cordova Planmng Staff, and U.S. Army Corps of
Engineers, Sacramento Regulatory Branch:

These comments on the Rio Del Oro Specific Plan Project DEIR (“DEIR”) are submitted on

behalf of Rancho Cordova Citizens for Quality Planning, Dave Murdock, Thomas L. Davis, and
John Szoboscan. These are their comments. The comments also include the attached comments of
Daniel Smith, Traffic Engineer; Mark Grismer, Hydrologist; Shawn Smallwood, Wildlife Biologist;
and Steve Pettyjohn, Acoustical Engineer. We also incorporate inte our comments all of the
comments of other individuals and organizations, and intend to rely on those comments as well as
our own. Furthermore, we oppose the City of Rancho Cordova approving the Rio Del Oro Specific
Plan Project and the accompanying requested entittements. In these comments we intend to
highlight some of the deficiencies in the DEIR, and we also request additional information.

My clients believe that the Rio Del Oro Specific Plan Project is premature, the Ric Del Oro
Specific Plan Project is being processed by the City of Rancho Cordova before the City has been
able to assure that there will be an adequate water supply for the Project. As global warming
produces an increasing frequency of dry years, the City of Rancho Cordova will be unable to assure
adequate supply of water for the Rio Del Oro Specific Plan Project. The Project also threatens to
cause traffic gridlock in Eastern Sacramento County, with accompanying increased air pollution in
the area. Smog pollution poses a serious health risk. Recent clinical studies show-that chronic
exposure to smog irreversibly reduces lung capacity, lowers stamina, and leaves people vulnerable
to long-term respiratory problems. Smog is especially harmful to children, senior citizens, and those
who suffer from heart or lung disease. The Project will increase the suffering from respiratory
diseases in the Fastern Sacramento County area. More citizens will' suffer from asthma,
emphysema, and other lung and heart diseases.
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1. The Project EIR Fails to Include a Stable Project Description.

To fulfill its role of insuring the lead agency and the public have enough information to
ascertain the Project’s environmentally significant effects, assess ways of mitigating them, and
consider Project alternatives, an EIR must provide “an accurate, stable and finite project
description”. (Save Round Valley Alliance v. County of Inya (2007) 157 Cal. App.4th 1437, 1448;
County of Inyo v. City of Los Angeles (1977) 71 Cal.App.3d 185, 193.) Asthe court stated in County
of Inyo

“Only through an accurate view of the project may affected outsiders
and public-decisiommalkers balance the proposals benefits against its
envirommental costs, consider mitigation measures, assess the
advantage of terminating the proposal (i.e., the “no project”
alternative) and weigh other alternatives in the balance. Anaccurate,
stable and finite project description is the sire qua ron of an
informative and legally sufficient EIR.” (/d. at page 192.)

The adequacy of an EIR s Project Description is ¢losely linked to the adequacy of the EIR’s
analysis of the Project’s environmental effects. If the description is inadequate because it fails to
discuss the complete Project, the environmental analysis will probably reflect the same mistake. A
complete Project Description is necessary to ensure that all the Project’s environmental impacts are
considered. ' :

In the case of Rio Del Oro Specific Plan Project, the Project Description is unclear and
uncertain. The DEIR (Section 2) claims that the DEIR is a Project Level EIR for the Phase I
development in the Rio Del Oro Specific Plan area. The Project EIR provides certain information
about the build-out time for Phase ] and also the construction schedule for certain activities such as
the school. Table 2-5 includes all of the Project site improvements that will be completed for Phase
L. The Revised and Circulated Environmental Impact Report uncouples the Project development
from the phasing set forth in the DEIR because of the potential lack of water to develop the Phase
I at one time. This change and the plan phasing makes the other conclusions in the EIR unstable,
including the construction air pollution calculations and traffic calenlations. Without a stable Project
Description it is not possible to accurately calculate the construction air emissions. Without
information about when infrastructure is going to be installed it is difficult to determine the air
pollution impacts from the installation of that infrastructure. The Revised Draft Environmental
Impact Report does not include encugh information about how the change in Project phasing will
affect other aspects of the environmental determination included in the DEIR.

The DEIR purports to be a Project Level EIR for the Phase I ofthe Rio Del Oro Specific Plan
Project. The Project Description for Phase [ is sufficiently uncertain for the DEIR to serve as a
Project Level EIR. There is no information as to the times when the 4 phases of Phase I will be
implemented. Without information concerning the construction schedule and implementation of the
various components of Phase 1, there is insufficient detail to complete an analysis of construction
emissions and also toxic air contaminants. Further, it is difficult to address the traffic impacts when
the timing of the 4 phases of Phase | are completely uncertain due to the unavailability of a water
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supply. Therefore, the City should not certify the EIR as a Project Level EIR for Phase I of the Rio
Del Oro Specific Plan.

2 Segmentation of the Project in Violation of CEQA.

In the case of San Joaquin Raprors/Wildlife Rescue Center v. County of Stanislaus (1994)
27 Cal. App.4th 713, the court required that, as part of the “whole of the action” under review, the
project EIR consider the environmental impacts of expanding the sewer treatment plant to serve the
project, even though the sewer treatment facility was under the control of another agency. In this
case, it is clear that the North Service Area Pipeline Project is required for the Rio Del Oro Specific
Plan Project. The Ric Del Oro Specific Plan EIR should address the environmental impacts of the
North Service Area Pipeline Project. These impacts need to be addressed in relatively specific

" terms, rather than generalities. The North Service Area Pipeline Project is a certainty if the Rio Del |

Oro Specific Plan Project goes forward, The Project EIR does not include sufficient information
to evaluate the environmental impacts of this necessary part of the Project.

The Project EIR is silent as to whether the Sacramento Regional Wastewater Treatment Plant
has sufficient capacity to accommodate the wastewater flows from the Rio Del Cro Specific Plan.
This information needs to be included in the Projeci EIR to determine if other arrangements must
be made for wastewater flows. Additionally, the Project EIR states that interim wastewater
conveyance facilities must be developed to convey wastewater before major trunklines are
constructed. The Environmental Impact Report does not include information on the environmental
impacts of constructing the interim wastewater flow facilities.

3. The Water Supply Analysis Is Not Adequate.

With respect to Impact 3.5-1 (Need for initial water supplies for development Phase 1A), the
RDEIR states that “GSWC has indicated that it would have an adequate water supply to serve the
initial phases of development up to 600 dwelling units.) The EIR then concludes that there would
be sufficient water available for the entire Phase TA, which includes 861 dwelling units, The
Environmental Impact Report fails to explain how the availability of water from GSWC for 600
dwelling units translates into water available for 861 units. This information needs to be provided.
Unless, the Environmental Impact Report can adequately explain how the availability of water for
600 dwelling units services 861 units, then the EIR incorrectly concludes that “there is a reasonable
likelihood that initial water supplies needed to serve Phase IA would be available.” Additionally,
the documentation for the water supply for Phase IA is not adequate. The authors of the DEIR must
rely on more than a personal communication in 2005 from a Mr. Gisler. CEQA, and the cases
construing CEQA, require that the availability of a water supply be documented by a contract, a
memorandum of agreement, or an adjudication of water rights. The simple oral representation of
the availability of water is not sufficient evidence for the EIR 1o rely on to assert that the water is
in fact available. Therefore, the EIR should conclude that there is not reasonable certainty of the
available water for Phase 1A, and should analyze alternative sources of water for Phase A, If a
Contract or Agreement is available for the GSWC water, the EIR needs to provide the Contraci or
Agreement.
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Impact 3.5-2 addresses the need for initial water supplies for the remaining Phase [
development. Option A considers the use of existing GSWC wells that have been decommissioned
as a result of groundwater contamination and treatment of the water to Department of Health
standards. Option B would pipe groundwater treated at Aerojet GET facility (e.g., GETJ facility)
to the nearby Coloma/Pyrites Water Treatment Plant. This option would also require Department
of Health approval. The final 2 options include obtaining water from the North Vineyard Well Field
and water from the GSWC deep-well replacement water. The RDEIR finds that all of these options
may not be considered a reliable source of potable water, and therefore the impact is direct and
significant. As a mitigation measure the City would have to comply with Government Code
§66473.7 and insure an adequate water supply before development could be authorized for the
Project.

The approach adopted by the RDEIR violates the requirements of Vineyard Area Citizens
Responsible Growth, Inc. v. Rancho Cordova (2007) 40 Cal.4th 412, The Supreme Court required
environmental analysis for alternative water sources. The information for Option A and Option B
is inadequate to meet the requirements of the Vinevard Area Citizens decision. Option A includes
1o baseline information regarding the quality of the groundwater, and information concerning the
water quality of the GET treated groundwater. The same is true as to Option B, Without this
information it is impossible to assess the environmental impacts of use of the water. Further, Option
A and Option B require the construction of water conveyance infrastructure. The envirommental
impacts of the water conveyance infrastructure is only described in the most rudimentary manner.

The EIR also suggests use of the excess capacity of the North Vineyard Well Field that has
been planned to convey walter to the Anatolia Water Treatment Plant. Inthe Judgment after Appeal

dated May 29, 2008, in the case of Vineyard Area Citizens for Responsible Growth, Inc. v. City of |

Rancho Cordova, the trial court held that the record does not include substantial evidence that the
North Vineyard Well Field has sufficient long-term water supplies to serve the Sunrise Douglas
Community Plan and the plan’s long-term water needs. There is no evidence that the North
Vineyard’s Field could serve any of the needs of the Rio Del Cro Specific Plan area. The court also
stated: “With respect to groundwater supply from the North Vineyard Well Field to meet project
water needs in the near term, the FEIR newly discloses a potentially significant impact on flow
levels and fish migration in the Consumnes River which should have been analyzed in a Revised
Draft EIR and circulated for public comment under CEQA procedures.” The environmental impact
of use of the North Vineyard’s Well Field is not evaluated in the Rio Del Oro Specific Plan Project
EIR. The information concerning use of the North Vineyard’s Well Field on fish resources in the
Consumnes River must be included in the FEIR for the Rio Del Oro Specific Plan Project. This is
a potential environmental impact of an alternative sowurce of water.

With respect to Table 3.5-10, the authors of the EIR need to correct the table because it
subtracts the system loss from demand instead of adding it. The table needs to be corrected,
reprinted, and re-circulated in a Revised Draft Environmental Impact Report.

Impact 3.5-5 “increased demand for permanent water supplies™ states the GET remediated
water supplies, pursuant to the Aerojet-County Agreement, would be available and would be
sufficient to provide the water required by the Project. Table 3.5-13 states the water demand will
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be 8,891 acre feet per year for the Proposed Project alternative. Table 30.5-18 sets forth the supplies
and demand for a normal year. However, the EIR does not adequately explain the availability of the
water for the Project, The Rio Del Oro Specific Plan EIR assumes a constant supply of GET
remediated water of 15,000 acre feet per year. However, there is no explanation as to why the
15,000 acre feet per year is not considered part of the groundwater supply. The water is being
pumped out of the ground. Part of the area where the GET remediated water is located is in Zone
40 and part is in Zone 41. The EIR does not explain why the GET remediated water is not
considered part of the groundwater supply, but a separate source of water as if it was surface water.
This seeming discrepancy between the assumptions in the EIR and fact needs to be explained.

The Project EIR states that currently there is 15,000 acre feet per year of GET remediated
water available and that the facilities are being expanded under government oversight during the
next several years to extract, treat, and discharge more than 26,000 acre feet per year. In order for
the EIR to consider the water supply above 15,000 acre feet per year reasonably certain, the EIR
needs to provide greater detail as to the current expansion plans. Has the Environmental Impact
Report and other environmental studies being completed for the expansion. Are the plans prepared
for the increased extraction and treatment? Is the funding in place for the increased extraction and
treatment? When will the construction begin on the facilities for increased extraction and treatment?
All of these questions need to be answered.

The EIR also states as follows: “Upon completion of all planned GET facilities, and if the
water currently discharging to Morrison Creek is redirected to the American River through pipelines,
more than 35,000 acre feet per year of treated groundwater would be discharged to the American
River. This appears to be merely speculation and there is no reasonable certainty that 35,000 acre
feet per year of treated groundwater will be available. If the EIR is going to claim that there will
be in reality 35,000 acre feet per year of GET remediated water, the EIR needs to do more than cite
the Replacement Water Supply Project DEIR, and provide actual information about the facilities,
the funding, and the time when the water will be available. Without this information the 35,000
AFY of GET water is not reasonably certain.

The Project EIR fails to provide the agreements as an appendices or even assert that the '

agreement is in place so that the GET remediated water wili be available for the Rio Del Oro
Specific Plan. The agreement needs to be attached to the water supply assessment along with all
other contracts for water. The failure to provide this informatien would appear to violate state law.

It would appear that almost all of the GET water has already been committed without any
being available for the Rio Del Oro Project. .

If the replacement water supply plan is approved, SCWA would deliver 5,000 acre feet per
vear of GET water to GSWC’s intake facility on the Folsom South Canal. Additionally, SCWA
would also deliver up to 10,200 additional acre feet per year through the FRWP to GSWC. Upto
15,200 acre feet per year of GET remediated water is committed to GSWC as replacement water for
Aerojet’s contamination of the GSWC wells.
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In addition to the commitment of the 15,200 acre feet to GSCW, the FEIR makes other
commitments of GET remediated water. The lower Consumnes River Environmental Water
Management MOA is reported to state as follows: “The proposed project would make available
5,000 AFY to SCWA, which would make the water available to the Nature Conservancy.” The only
source of the extra 5,000 acre feet per year that the Rio Del Ore Project must make available to the
Nature Conservancy is GET remediated water.. The FEIR also reports that SCWA has a duty to
provide replacement water to CalAM, but the agreement is not yet worked out. The EIR estimates
5,000 AFY to go to CalAM. It would also appear the only source of the replacement water for
CalAM would be a GET remediated water. Therefore, the Project EIR fails to explain how a
permanent water supply will be provided for the Project with reasonable certainty. Even ifthe GET
remediated water is increased in a few years to 26,000 acre feet per year, it would appear that all of
that water is committed to the GSWC, the Nature Conservancy, and CalAM. The EIR fails to
explain how there will be GET remediated water remaining for the Rio Del Oro Project.

The EIR assumes that the Zone 40 groundwater will be available without environmental
impacts. However, the environmental impacts of pumping the Zone ground 40 groundwater were
not evaluated in the Environmental Impact Report for the Zone 40 Water Supply Master Plan. The
Environmental Impact Report for the Zone 40 Water Supply Master Plan does not address the
impact in fish resources in the Consumnes River of pumping the gTOundwater within the Zone 40
area. This information needs to be included in the Specific Plan EIR, since the EIR is relying on
Zone 40 groundwater.

The Project EIR also indicates that alternative water supplies are available, such as GSWC
Phase 1A water supplies, GSWC Options A and B, GSWC Deep Well Replacement Water, and
Natomas Central Mutual Water Company. The Project EIR fails to address the environmental
impacts of the use of the these alternative water resources as required by Vineyard Area Citizens for
Responsible Growth, Inc. v. City of Rancho C'ordova Further, the Specific Plan EIR admits the
sources are speculative.

The EIR assumes that there will be adequate groundwater available in the dry years. Table
3.5-17 shows in normal years 39,097 AFY groundwater will be used in Zone 40 in a year, This is
close to the sustainable yield for Zone 40 groundwater of 40,900 AFY as reported in the SCWA
2005 Zone 41 Urban Water Management Plan. In dry years, according to the RDEIR, the use of
water is on the average about 68,500 AFY increasing to 70,795 AFY in year 4. The RDEIR fails
to provide any environmental ana.lys1s that would support the claim that such supplies of water
would be available in Zone 40 in the multiple dry years.

The attached studies show that the Sacramento area is-likely 1o experience increasing
numbers of dry years as global warming becomes more pronounced. In dry years, the demand on
the groundwater table will greatly increase and it will become more difficult to withdraw large
quantities of water from the groundwater table. The EIR fails to address the increased energy costs
associated with pumping in multiple dry years. This is an environmental impact that must be

addressed. Additionally, the EIR fails to address the impact on spreading the Aerojet toxic plume |

related to intense groundwater pumping. It would also appear that it will be more difficult to obtain
the GET remediated water in very dry years because the water table is being pumped down.
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Nevertheless, the EIR treats GET remediated waier as surface water, as if it had no connection to
the groundwater table. The Environmental Impact Report needs to address the impact on the
availability of GET water of multiple dry year conditions.

The EIR includes no energy analysis related to the Project’s reliance on groundwater,
Appendix F of the CEQA Guidelines require that the energy use of the project related to water be
addressed in the Environmental Impact Report.

The Project EIR relies on the Zone 40 WSMP for the analysis of cumulative demand. This
reliance on the Zone 40 WSMP would appear inadequate since with respect to the 2030 scenario,
most of the specific plan area is not included within Zone 40. The EIR needs a much more thorough
cumulative analysis of water demand and water supply in order to meet the requirements of CEQA.
The EIR needs to identify those project which will contribute to the long-term cumulative demand
for water and compare that demand with the likely supply. This critical analysis is not included in
the Environmental Impact Report. .

4, The Project EIR Does Not Adequately Address GT_eenhouse Gases.

. The Legislature has declared a policy that CEQA requires feasible mitigation measures to
be adopted whenever they would substantially lessen the significant environmental effects of the
project. (Public Resources Code §21002.) The Legislatura requires that when a project will have
a significant environmental effect which cannot be mitigated below a level of significance, then the

responsible agency must find that specific overriding economice, legal, social, technological or other |
benefits of the project outweigh the significant environmental effects which cannot be mitigated

below a level of significance, before approving a project. (Public Resources Code §21801(b).)
Nothing in CEQA would support the view that a statement of overriding considerations would
relieve a public agency of the duty to adopt feasible mitigation measures which would substantially
lessen the significant environmental effects of a project simply because those measures would not
reduce the impact below a level of significance.

It is clearly the law in California that an agency must adopt all feasible mitigation measures
even if they will not mitigate the environmental impact below a level of significance. With respect
to mitigating the impact of the Project on global climate change, the EIR does not set forth adequate
mitigation.

As set forth in the attached article incorporated herein by reference, Dr. Greg McPherson of
the USDA Forest Service Center for Urban Forest Research states, asphalt concrete and roof
surfaces account for 50-70% of the total land space of urban areas. Dr. McPherson concludes that
“reduction in atmospheric carbon dioxide are achieved directly through sequestration and indirectly
through emission reductions.” Trees reduce carbon dioxide in the air, thereby reducing the warming
and “greenhouse” effect of the gas. Further, by providing shade and transpiring water, trees lower
air temperature, and, therefore, cut energy use, which reduces the production of carbon dioxide. The
City should require that all streets be planted with public or special district maintained street trees
that will provide a canopy fully covering the streets within 15-20 years. For wide streets, the City
should require a center planting area to accommodate street trees. Feasible mitigation would include
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planting a sufficient number of trees in parking lots so that there would be full coverage of trees in
15 years. The EIR does not discuss as a mitigation measure for greenhouse gases the planting of
groups of trees that have a significant impact on reducing CHGs by sequestering CO,. Redwood
trees are especially effective at reducing CHGs and air pollutants. The EIR should consider as a
mitigation measure the planting of urban forests in areas within and around the proposed Project.

As part of the mitigation measures, the City should require installation of selar water heaters
for domestic hot water with respect to each house. This is a feasible mitigation measure, and the
City has the authority to require as a mitigation measure for greenhouse gases. Solar hot water is
both cheap and effective.

The attached article from the Seattle Times dated March 31, 2007, discusses a development
that will include zero energy homes. While a development of zero energy homes may not be
economically feasible for the Rio Del Oro, the installation of solar electric panels on each house is
feasible. The cost for a 5,000 watt system which should meet the energy needs of an efficient home
is approximately $23,000.00. In the article from the Seattle Times Mr. John Ralston, Vice President
of Sales and Marketing for Premier Homes in Roseville, California, is quoted. He states that his
firm is developing an all solar development in Yuba City. Requiring solar electric panels of 3-5
kilowatts in each home is a feasible and effective measure to reduce greenhouse gases. The homes
will be cheaper to operate and therefore the owners will have lower carrying costs. If the square
footage of the homes have to be reduced slightly to accommodate the cost of the solar panels, the
homes will generate even less greenhouse gases due to the lower square footage. As set forth in the
attached Fact Sheet from the Solar Energy International Association, a 1 kilowatt photovoltaic
system each month prevents 150 pounds of coal from being mined, prevents 300 pounds of carbon
dioxide from entering the atmosphere, keeps 105 gallons of water from being consumed, and reduces
nitrous oxide and sulfur dioxide from being released into the environment.

There are other feasible mitigation measures to reduce greenhouse gases. The Project
developers can be required to purchase offsets by financing windmill production of electricity
offsite. 100 kilowatt hours of wind power each month is equivalent to planting one-half acres of
trees or not driving 2400 miles. The EIR should consider feasible mitigation to reduce the non-
transportation CO, emissions to zero. If each house is not fitted with photovoltaics and solar hot
water heaters, the EIR may require the planting of trees or furnishing windmills offsite as a carbon
dioxide offset, '

Fensible mitigation would include requiring all lightbulbs in all houses to be energy saving)
compact fluorescents.

As further mitigation, the City of Rancho Cordova should be required to purchase only
hybrid service vehicles for the Project area. This would reduce both CO, emissions and other air
pollutant emissions.

_ As further mitigation, the City should adopt a ban on the use of gas powered lawn mowers
and gardening equipment as a CC&R in the Project area,
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5. Energy Conservation Issues.

The EIR is deficient because it did not comply with the requirements of Appendix F of the
Guidelines. Appendix F states as follows: “In order to assure the energy implications are considered
in project decisions, the California Environmental Quality Act requires that EIRs include the
discussion of the potential energy impacts of proposed projects, with particular emphasis on
avoiding or reducing inefficient, wasteful and unnecessary consumption of energy.”

The EIR is to include some if not all of the following items:

1) Energy consuming equipment and processes which will be used during
construction, operation, and/or removal of the project. If appropriate, this
discussion should consider the energy intensivehess of materials and
equipment required for the projeet;

2) . Total energy requirements of the project by fuel type and end use;
3 Energy conservation equipment a.nﬂ design features;
4) Initial and lifecycle energy costs or supplies;

5) Total estimated daily trips to be generated by the prOJect and the additional
-~ energy consumed per tiip by mode,

In this case, there is no discussion of the energy issues. In view of the fact that the Project
will add thousands of daily vehicle trips to the area, the EIR should include some discussion of the
additional energy requirements related to all of the vehicle trips. The EIR does include information
about the supply of energy to the Project site, and it does include some possible energy conservation
provisions. The EIR suggests the Project will be energy efficient because the bulldmgs will comply
with Title 24. However, all buildings must comply with Title 24. An appropriate mitigation
measure would be to require residential consumption of energy to be reduced 10-20% below the
requirements of Title 24, The EIR does not comply with the requirements of CEQA. Except for
compliance with Title 24, there is no discussion about energy conservation for the many
commercial, industrial, and public buildings that will be constructed in the Specific Plan area. The
EIR does not include a discussion of “the Project’s energy requirements and energy use efficiencies
by amount and type of fuel used for each stage of the Project’s lifecycle, including constriction,
operation, maintenance and/or removal.” The information that is required by Appendix F is missing.
There is no discussion on the effect of the Project on “energy resources.” Additionally, the EIR does
not discuss “the project’s projected transportation energy use requiremernts and its overall use of
efficient transportation alternatives.” There is no discussion of cumulative energy demand in
conjunction with other East Sacramento County projects.
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The EIR does not include any of the fo'llowing items:

1 Potential measures to reduce wasteful and inefficient and unnecessary consumption
of energy during construction, operation, maintenance and/or removal. The
discussion should explain why certain measures were incorporated in the Project and
why other measures were dismissed;

2) The potential site, orientation and design to minimize energy consumption, includin,
fransportation energy. L
3 The potential for reducing peak energy demand;

4) " Alternative fuels (particularly renewable ones or energy systems).

3) Energy conservation which could result from recycling efforts

The alternaie discussion did not consider overall energy consumption in terms of reducing
wasteful, inefficient and unnecessary consumption of energy. There were no energy consumption
calculations in consideration of alternatives, There was no discussion in the EIR about avoiding the
wasteful, inefficient and unnecessary consumption of energy during the project construction,
operation and maintenance of the Project. Finally, there was no discussion of the short term gaing
versus long term impacts that could be compared by caleulating the energy costs over the lifetime
of the Project. \ ! '

6. = Misleading Notice.

The City provided misleading public notice. On or about May 6, 2008, the City circulated
a notice stating: “Please submit and address your written comments to the individuals noted above
by July 7,2008.” This was a notice for comments on the Recirculated Draft Environmental Impact
Report/Supplemental Draft Environmental Impact Statement. Later, the City circulated a notice
indicating that there would be a shorter time for review and that in fact comments would be due June
20,2008. Under CEQA, the City is precluded from circulating notice that misleads the public.

Sincerely, ‘

W) 1) A

WILLIAM D. KOPPER
WDK kgr

Kopper-R-44

Kopper-R-45

| Kopper-R-46

| Kopper-R-47

| Kopper-R-48

Kopper-R-49
| Kopper-R-50

Kopper-R-51

Kopper-R-52



JewD
Rectangle

JewD
Rectangle

Sacramento
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line


SMITHENGINEERING & MANAGEMENT
June 19, 2008

Mr. William D. Kopper
Attorney at Law

417 E Street

Davis, CA 95616

Subject: RDEIR/SDEIS For The Rio Del Oro Project
' P08004

~ Dear Mr. Kopper:

Per your request, | have reviewed the Recirculated Draft Environmental Impact
Report / Supplemental Draft Environmental Impact Statement (hereinafter the
‘RDEIR/SDEIS") as well as the original Draft Environmental Impact Report / Draft
Environmental Impact Statement (hereinafter the "DEIR/DEIS") for the Rio Del
Oro Project (hereinafter the “Project”) in the City of Rancho Cordova (hereinafter
the “City”). The focus of my review has been on traffic and transportation
matters. My qualifications to perform this review include registration as bath a
Civil and Traffic Engineer in California and forty years professional consulting
engineering experience in these fields, specializing in traffic and transportation
matters. | have both prepared and performed reviews of the traffic and
transportation components of numerous environmental documents. My
professional resume is attached. My comments on the subject project follow.

The Traffic and Transportation Analysis Is Based On Outdated Existing
" Conditions Data. The RDEIR/SDEIS Should Have Included an Update of the
Traffic and Transportation Analysis Based On Current Existing Conditions
Data

As the period for public comment on the RDEIR/SDEIS comes to a close, it is
almost exactly mid-2008. By the time the final environmental documentation cn
the proposed Project comes to the point of certification, it will be late 2008 or
perhaps even 2009, The traffic counts on which the fraffic analysis is based
were canducted in.the second quarter of 2003, the first quarter of 2004 and the
last quarter of 2005. Hence, as the final version of this environmental document
comes up for certification, a majority of the existing traffic conditions data on
which the analysis is based will be at least 4.5 years old and some of it 5.5 years
old. Although the narrative discussion of the existing traffic conditions in the
DEIR/DEIS claims that no changes in existing conditions had occurred over the

SMITH Engineeting & Management * 5311 Lowry Road, * Union City, CA 94587 -
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period of time in which traffic data was collected, that statement is
unsubstantiated in any way in the documentation. Moreover, the statement was
written sometime before the document was circulated in December, 2006; by the
fime of circulation, the oldest of the traffic data was already 3.5 years old, making
the claim seem improbable. With most of the data being at least 4.5 to 5.5 years
old at the time this document comes up for certification, it seems a virtual
certainty that the aged traffic count data will not reflect anything like “existing”
traffic conditions. Once the decision was made to prepare an RDEIR/SDEIS, the
time line to a certification point would have been reasonably clear and it should
have been evident that the existing conditions traffic data would be obsoclete and
that the traffic analysis needed to be recompiled within the RDEIR/SDEIS. The
RDEIR/SDEIS is deficient in the absence of this recompilation.

The Study Area for the Traffic and Transportation Analysis Is Cut Off Too
Close To the Project Site To Fully Disclose All the Project’s Traffic Impacts

The study area for the traffic analysis, which appears to have been defined
without logical substantiation, is terminated foo close to the project site, resulting
in failure to disclose potential significant impacts that would likely occur just
outside the area that was analyzed. By its own analysis the DEIR/DEIS
estimates that the project would generate 229,200 motor vehicle trips per day. It
seems probable that a project of this scale could easily significantly impact street
segments or intersections north of the American River, especially due to
interchange of project trips with the burgeoning development taking place and
planned in south Placer County, and particularly in the Sunrise Boulevard and
Hazel Avenue corridors and the intersections of these with major east-west
streets. However, the traffic analysis does not evaluate impacts at any street
segment or intersection north of the American River. It also seems probable that
a project of this scale could easily significantly impact street segments or
intersections west of the alignment of Excelsior Road — Mather Field Road.
However, the traffic analysis does not evaluate impacts at any street segment or
intersection west of this general limit line. It also seems highly probable that a
project of this scale could easily significantly impact freeway ramp merge,
diverge weave or mainline conditions on U.5. 50 east of the Aerojet Road
interchange or west of the Mather Field Road interchange yet the traffic analysis
does not evaluate traffic impacts east or west of these respective limits. The
traffic analysis of street segments, intersections and freeway merge, diverge and
weave sections should be expanded outward in each direction until, through
encountering a sequence of locations where the Project has no direct or
cumulative impact, it clearly demonstrates that the Project's full traffic impacts
have heen disclosed.

SMITH Engineering & Management « 5311 Lowry Road, « Union City, CA 94587 -
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The DEIR/DEIS Does Not Provide the Computations Data and Assumpticns
Supporting Its Traffic and Transportation Analyses and Conclusions. In
Addition, Portions of the Project Are Insufficiently Defined For the Public fo
Verify the Completeness and Reasonableness of the Traffic and
Transportation Analysis and Conclusions

Virtually none of the computations and data supporting the traffic original is
presented; everything is in the form of figures and tables containing data
summaries and analysis results. Normally, all traffic data collection sheets and
computation sheets are provided in an appendix. This gives members of the
public the opportunity to that data was collected on dates reasonably
representative of typical fraffic and that the computations for all the scenarios
were carried out under reasonably consistent procedures and assumptions. In -
this case, the traffic appendices that were provided (| and J) contain additional
traffic analysis' not covered in the main body of the document instead of back-up
computations and data that would normally be contained in an environmental
document's traffic appendix. So there is no way for the public to make the
verifications described above.

Another instance where there is an absence of reasonable computational and
data detail is the traffic generation estimate for the Project. Normally, the traffic
analysis in an environmental document identifies the component land uses in a
project, each in units that correspond to trip generation rates ordinarily used in
traffic engineering practice (for example, numbers of square feet of office or retail
space, numbers of dwelling units by dwelling unit type, student enroliment for
schools, etc.), the trip generation rates employed, the frip generation totals for
each component of the Project, and the trip generation total for the entire Project
as a whole. In the subject environmental document, cnly the aggregate trip
generation for the entire project is presented. This prevents members of the
public from reassuring themselves that all components in the Project have been
taken into account in the analysis and that reasonable trip generation rates have
been employed.

Moreover, some companents of the project have been defined in terms that
simply do not relate to the units of measure in normal trip generation rates. This
means that the traffic analysts had to make assumptions translating the
component defined in the project description to units that conform to nermal trip
generation rates. Those translation assumptions are undocumented in the traffic
analysis section of the document or its appendices. Again, the public has no way
of reassuring itself that the analysis has been carried out reasonahbly. Following
are examples of this problem issue.

Three of the Project components included in the Project Description are 20 acres
of "village commercial”, 22 acres of “local town center” and 111 acres of “regional

SMITH Engineering & Management » 5311 Lowry Road, ¢« Union City, CA 94587 -
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. town center’. Authoritative trip generation data source references such as the
Institute of Transportation Engineers publication Trp Generation, 7" Edition,
include no specific trip generation rates for these vague land use descriptions. A
reasonable person can cenjecture that “village commercial®, “local town center”
and “regional town center” developments might be comprised of a mix of retail,
service commercial, restaurant, office and perhaps entertainment uses like a
cinema. Trip Generation, 7" Edition provides authoritative trip generation rates
for these types of uses. The rates are typically based on gross square footage of
building area devoted to each of these more specific usage types. But who is to
say how many square feet of office or retail or restaurant use would be in 20
acres of. The traffic analysts obviously had to make assumptions to translate
these vague conceptual terms to tangible land use quantities for purposes of trip
generation estimates or have the project sponsor make them, but those critical
assumptions are undocumented. Hence, the DEIR/DEIS iraffic analysis that
remains unchanged in the RDEIR/SDEIS is inadequate as an information
document. Moreover, the Project Description section of the document that
describes these compenents only in the vague terms of “village commercial” or
"local town center” or “regional town center” is also deficient as an infermation
document.

The same type of concern applies to 78 acres of high schools, 20 acres of middle
schools and 54 acres of elementary schools. Generally, school traffic is
estimated on the basis of anticipated numbers of students, employees or gross
building area, not acreage. Again, translation assumptions must have been
made by or for the traffic analysts, but they are undocumented. As a result, the
traffic analysis section is deficient as an information document. The problem is
not limited to documentation of the details of the traffic analysis — the real
problem is that the Project Description is inadeguate.

Another of the inadequacies of the trip generation analysis and documentation is

that it describes only the aggregate numbers of Project trips that travel outside
the Project area and the aggregate number traveling both within and outside the
Project area. However, it fails to identify the number of trips that are assumed to
remain internal to the individual traffic analysis zones within the project area
(which hence are never assigned o travel on the street and highway network at
all). Again, the traffic analysis section is inadequate as an information document.

The Traffic Analysis of the Project Relies on the Obsolete Circular 212
Method for Computing Level of Service at Intersections. Circular 212
Methedology Is Not Only Obsolete, It Is Incapable Of Disclosing Actual
Traffic Impacts Perceived By Public.

The City of Rancho Cordova and the County of Sacramento rely.on intersection
Level Of Service (LOS) analysis by adaptations of Circular 212 procedure,
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Circular 212 is now a twenty-eight year old, simplified methodology that was
created in 1980 as an interim analysis procedure pending updating of the
Highway Capacity Manual {hereinafter the HCM). It has now been rendered
obsolete by the 1985 HCM and three subsequent editions of the HCM. While
analysis under Circular 212 procedures does provide a relative measure of the
differences in transportation effects of various development scenarios, it is an
abstract measure, incapable of disclosing the traffic impact that the public
perceives - congestion and delays in fraffic. The criterion in Circular 212 analysis
is a linear measure: at a given intersection a fixed increment of traffic produces
the same percentage change in the traffic volume-to-capacity (hereinafter “v/c”)
ratio regardless of whether traffic at the intersection is well below capacity or
closely approaching capacity. The relationship of v/c to actual congestion and-
delay loosely postulated in the Circular 212 methodology is also a linear one.
However, traffic engineers know that, at a given intersection, a fixed increment of
traffic produces vastly more congestion and delay if traffic already using the
intersection is close to capacity than if the same increment were added to the
same intersection when the traffic using it were well short of capacity. So the
quaiity the public perceives as traffic impact, delay, is a non-finear function, an
exponential function of the relationship of volume to capacity. This non-linear
escalation of delay as traffic approaches (or exceeds) capacity is forecast by the
post-1985 HCM procedures that rendered the interim Circular 212 methods
obsolete, but the Circular 212 methods assume delay is linear. At this peintin
time, reliance on Circular 212 methods is unsound and unreasonable for traffic
impact analysis, because Circular 212 simply does not predict traffic impacts that
the public perceives.

We understand that the City inherited the Circular 212 procedures from the
County and has based CIP improvements and development fair share fee
calculations on computations based on changes to v/c as computed using the
Circular 212 procedure. Hence, it would be inconvenient for the City to change
the methedology while the CIP program is in midstream. However,
inconvenience to the City is not a reasonable justification for continuing to
measure project traffic impacts using a long-obsolete tocl that isn’t simply
inaccurate: it doesn’t even measure the actual impact perceived by the public as
the real traffic impact - that of delay. The entire intersection analysis should be
redone using current HCM methods and criteria.

Another significant reason why the obsolete Circular 212 analysis methodology
fails to disclose fraffic impacts and should not be relied on.is because it does not
provide information regarding traffic queues (stacking) at the intersections
analyzed whereas the current HCM method does so.  Queue length information
is critical to the analysis of impacts of busy intersections because, if gueues of
vehicles waiting in turn storage lanes exceed the length of the lanes (thereby
blocking flows in thé through lanes) or queues of vehicles waiting in the through
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lanes extend beyond the length of the turning lanes (thereby blocking access to
the turn lanes), a kind of condition the public refers to as “gridlock” will occur
where the actual traffic impacts, the LOS experienced and the delay suffered, will
be worse than indicated in the theoretical LOS computations. With the queue
length information provided by the current HCM method, the analyst is able to
disclose the significant impact problem and propose appropriate mitigation such
as adding lanes or extending turming lanes. Because the Circular 212 method
provides no queue information, significant traffic impacts caused by excessive
queue lengths remain undisclosed.

In addition to all of the foregoing, the City of Rancho Cordova and the County of
Sacramento employ a criterion where, if an intersection is already operating at an
unsatisfactory level of service, a project is not found to have a significant impact
unless it causes a change in v/c ratio of .05. The DEIR/S text says that this is
‘consistent’ with normal practice. ltis true that this is the criterion employed in
the few other jurisdictions in the greater Sacramento area that still employ the
obsolete Circular 212 procedure. However, considering jurisdictions throughout
California that still rely on Circular 212 method, the most common criterion for
significant project traffic impact when LOS is already at an unacceptable level is
a v/c change of .01 or .02. The reason why the .05 change criterion is
unreasonable is because in the LOS ranges that jurisdictions now consider
unacceptable (E or worse for Rancho Cordova, F for Sacramento County), the
relationship between v/c and what the public considers as traffic impact ~ the
actual delay they experience- is nonlinear; it is exponential. A .05 change in v/c
in these LOS levels implies a very large change in actual delay — well beyond the
change in delay that most people perceive as significant. What has happened is
that nearly three decades ago when jurisdictions started relying on Circular 212,
most maderately developed suburban and semi-rural jurisdictions regarded LOS
C as the upper limit of acceptable LOS. In LOS C and into LOS D, the
reiationship between v/c and actual delay is fairly linear, so a change in v/c of .05
would not cause a disproportionate or very large increasein delay. As many of
areas became increasingly urbanized, the jurisdictions changed policies and
adopted inferior levels of service as being acceptable. Many addressed the
issue of the relationship between v/c and delay being exponential in the worst
LOS ranges by reducing the limits of v/c change required to find significant
impact when LOS was already unacceptable, changing the threshold to .01 or
02. Some forgot to make this appropriate adjustment. Unfortunately, the
significance thresholds applied in the subject analysis reflect such an omission.

Background Roadwéy Infrastructure Improvements and Cumulative Traffic
Mitigations May Not Be Developed As Quickly As Presumed in the Analysis

The traffic analysis finds that there are significant project and cumulative traffic
impacts. The purported mitigation of these, and indeed, the existence of certain
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facilities improvements in the future base scenarios, is propped up like a house
of cards, depending on full and timely build-outs of other developments, the
City's CIP, development of Tier 1 projects from the SACOG and actions by
Caltrans and Sacramento County. There is no analysis of how the assumed
baseline networks and mitigation needs and/or the financial feasibility of
mitigation would change if either some of the projects in the area were built-out
while others were not or if all of the prospective projects considered in the
analysis were only partially built out. The DEIR/DEIS traffic section admits this in
text at the bottom of page 3.14-1 and top of 3.14-2. There is a substantial
possibility that all the planned development in the area may exceed the market
for it, leading to a situation where the baseline roadway network that is
developed and the fair share funding contributions from all planned development
sources to implement various capital improvements and mitigation measures
may be substantially more limited than the assumptions in the study. The traffic
analysis should include a long term scenaric where implications of a slowed pace
of development demand in the general area is considered

The Project Should Be Conditioned Contingently To Pay Fair Share
Contributions Toward Mitigation Measures that Conflict With Current City
Policy or Have Not Yet Been Proven Environmentally Feasible

Several project traffic impacts are categorized as significant and unavoidable. in
many cases, this is simply because intergovernmental agreements with the
jurisdiction having control over implementing the mitigation has yet to be
completed. In those cases, the project should be conditioned to deposit fair
share funds in escrow in a timely manner, pending completion of the interagency
agreements, However, in other cases, the project avoids obligation to participate
in funding mitigation of certain high-cost measures as the result of City policies
that preciude improvements to certain roadways (no more than 6-lanes city-wide
and no more than 4 [anes on Folscm Boulevard) and as the result of
conventional wisdom that says another crossing of the American River is
environmentally infeasible. At a minimum, the Project should be conditioned to
make fair share contributions to roadway mitigations that would be feasible if the
City were to change its policies regarding the maxirmmum number of lanes in
general and those specific to Folsom Boulevard and in addition if a feasible
American River crossing improvement is defined within a reasonable time frame.

It is also appropriate to observe here that, since the City relatively recently
adopted the policy that Folsom Boulevard would not have more than 4 lanes and
that no street under City jurisdiction would have more than 6 lanes, it would be
illogical and irresponsible for the City to approve, under conditions of overriding
considerations, a project that would ordinarily require making Folsom Boulevard
B-lanes and Sunrise Boulevard 8-lanes as mitigation.
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Conclusion

This completes my current comments on the Rio Del Oro RDEIR/SDEIS. For the
above-stated reasons, | do not believe the traffic and transportation analysis’in

. ] . _ : ) Kopper-R-60
the subject document is adequate; it should be revised and recirculated in draft
status.

Sincerely,

Smith Engineering & Management
A California Corporation
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Daniel T. Smith Jr., P.E.
President
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DANIEL T. SMITH, Jr.
President

EDUCATION

Bachelor of Science, Engineering and Applied Science, Yale University, 1967
Master of Science, Transportation Planmng, University of California, Berkelsy, 1968

PROFESSIONAL REGISTRATION

California No, 21913 (Civil) NevadaNo. 7969 (Civil) ~Washington No. 20337 (Civil)
California No. 938 (Traffic) Arizona No. 22131 {Civil)
PROFESSIONAL EXPERIENCE

Smith Engineering & Management, 1993 to present. President.

DKS Associates, 1979 to 1993. Founder, Vice President, Principal Transportation Engineer.
De Leuw, Cather & Cempany, 1968 to 1979. Senior Transportation Plannér.

Personal specialties and project experignce include:

Litigation Consufting, Provides consnltation, invéstigations and expert witness testimony in highway design,
transit design and traffic engineering matters i.ncluding condemnations invelving transportation access issues; traffic
accidents involving highway design or traffic engineering factors; land use and develt.-pment matters ihvolving
access and transportation impacts; parking and other traffic and transportation matiers.

Urban Corridor Studies/Alternatives Analysis. Principal-in-charge for State Route (SR) 102 Feasibility Study, a
35-mile freeway alignment study north of Sacramento.  Censultant en I-280 Interstate Transfer Concept Program,
San Prancisco, an AA/EIS for completion of 1280, demoliiion of Ermbarcadeio freeway, substitute light rail and
commuter fail projecis. Principal-in-charge, SR 238 comidor freeway/expressivay design/environmental study,
Hayward (Calif) Project manager, Sacramenio Northeast Area multi-modal franspertation comridor study.
Transportation plarmer for I-80N West Tenminal Study, and Harbor Drive. Traffic Study, Portland, Oregon, Project
manager for design of surface gegment of Woedward Coridor LRT, Detroit, Michigan, Directed staff on I-80
National Strategic Corridor Study (Sacramento-San Francisco), US 101-Sonoma freeway operations-study, SR, 92
freeway cperations study, 1-880 freeway operations study, SR 152 alignment studies, Sacramento RTD light rail
systems study, Tasman Comridor LRT AA/EIS, Fremont-Warm Springs BART extension plan/EIR, SRs 70/'99
freeway altemauves study, and Richmond Parkway (SR 93) design study.

Area '_l"ransportation Plans. Principal-in charge for transportation element of City of Los Angeles General Plan
Framework, shaping nations kargest city two decades into 21'st century. Project manager for the {ransportation
element of 300-acre Mission Bay development in downtown San Francisco. Mission Bay involves 7 millior gsf
office/commercial space, 8,500 dwelling units, and community facilities. Transportation features incfude relocation
of dommuter rail station; extension of MUNI-Metro LRT; a multi-modal terminal for LRT, commuter rail and local
bus; removal of a quarter mile elevated freeway; replacement by new ramps and a boulevard; an internal roadway
network overcoming comstraints imposed by an internal tidal basin; freeway structures and mail facilities; and
concept plans for 20,000 structured parking spaces. Principal-in-charge for circulation plan to accommodate 9
million gsf of office/commercial growth in downtown Bellevoe (Wash.). Principal-in-charge for 64 acre, 2 millien
gsf multi-use complex for FMC adjecent to San Jose Intemetional Airport. Pro]ect manager for fransportation
element of Sacramento Capitol Arce Plan for the dtate govermmentsl compiex, anu for T Downtown Sacramento
Redevelopment Plan. Project menager for Napa (Cakif) General Plan’ Circulation Element and Downtown
Riverfront Redevelopment Plan, on parking program for downtown Walnut Creek, on downtown tramsportation
plan for San Mateo and redevelopment plan for downtown Mouatain View (Calif)), for traffic ciroulation and safety
plans for California cities of Davis, Pleasant Hill and Hayward, and for Salem, Oregon.
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Transportation Centers. Project manager for Daly City Imtermodal Study which developed a 37 million swface
bus terminal, traffic access, paridng and pedestrian circulation improvements at the Daly City BART station plus
development of functonal plans for a new BART station at Colma. Project manager Tor design of muilt-modal
termipal (commuter rail, light rail, bus) at Mission Bay, San Francisco. In Santa Clarita Long Rengs Transit
Development Program, responsible for plan to relocate systern's existing timed-transfer hub and development of
three satellite trensfer' hubs, Performed ajrport ground transportation system evaluations for San Francisco
Intsriational, Oakland International, Sea-Tac Internationzl, Oakland International, Los Angeles International, and

San Disgo Lindbarg.

Campus Transportation. Campus transportation planning assignments for UC Davis, UC Berkeley, UC Santa
Crz and UC San Francisco Medical Center campuses; San Francisce State University; University of San Franeisco;
and the University of Alaska and others. Also developed master plans for iastituticnal campuses including medical
centers, headquarters complexes and research & development facilities.

Special Event Facilities. Evaluations and design sindies for football/baseball stadiums, indoor sports arenas, hotse
and motor racing facilities, theme parks, fairgrounds and convention centers, ski complexes and destination resorts
throughout western United States.

Parking, Parking programs and facilities for large area plens and individual sites inchiding downtowns, special
event facilities, university and mstiutional campuses and other large site developments; munerous parking
feasibility and operations studies for parking structures and surface facilities; also, resident preférential parking .

Transportation Systern Management & Traffic Restraiot. Project manager on FHWA program to develop -
techniques and guidelines for neighborhood sheet traffic limitation. Projeet manager for Berkeley, (Calif)),
Neighborheod Traffic Study, pioneered application of traffic restraint technigues in the U.8. Developed regidential
traffic plans for Mento Park, Santa Monica, Santa Cruz, Mill Valley, Qakland, Palo Alto, Piedmont, San Mateo
County, Pasadena, Santa Ana and others. Participated in development of photo/radar speed enforcement device and
experimented with speed humps. Co-author of Institute of Transportation Engineers refererice publication oo

neighborhood traffic control.

Bicycle Facilities. Project manager to develop an FHWA manual for bicycle facility design and planning, on
bikewvay plans for Del Mar, (Calif), the UC Davis and the City of Davis. Consultent to bikeway plans for Eugene,
Oregon, Washington, D.C,, Buffalo, New York, and Skokie, liifois. Consultant to U.S. Burean of Reclamation for
developmient of hydranlicaily efficient, bicycle safe drainage inlets. Consultaint on FHWA research on effective
retrofits of undercrossing and overcrossing structures for bicyclists, pedestrians, and handicapped.

MEMEBERSHIPS

Institute of Transportaiion Engineers Transportation Research Board

PUBLICATIONS AND AWARDS

Residential Stieet Design and Traffic Control, with W. Homburger et af. Prentice Hall, 1989,
Co-tecipient, Progressive Architecture Citation, Mission Bay Masier Plan, with LM, Peil WRT Associated, 1984.
Residential Traffic Marnagement, State of the 4rt Report, U.S, Department of Transportation, 1979.

Improving The Residential Street Environment, with Donald Appleyard et al., U.S. Department of Transportation,
1979,

Strategic Corceprs in Residential Neighborhood Trgffic Control, Intemational Symposium on Traffic Contrel
Systems, Berksley, Califomnia, 1979,

Planming and Design of Bicycle Facilities: Pitfalls and New Direcrions, Transportation Research Board, Rescarch
Record 570, 1976, :

Co-tecipient, Progressive Architecture Award, Zivable Urban Sireets, San Francisco Bay Area and London, “with
Donald Appleyard, 1979, ]
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Mark E. Grismer PE PhD
Vadose Zone Hydrologist
7311 Occidental Road
Sebastopol, CA 95472
(707} 823-0703

1 June 2008
TO: Bill Kopper Esq.

RE: Review of Rancho del Oro Recirc DEIR

As requested, 1 have reviewed the recirculated DEIR, specifically regarding project
related impacts on site hydrology, storm water drainage and water supply, as contained in
the Executive Swmmary & Project Description, Chapter 3.4 - Drainage, Hydrology and
Water Quality, Chapter 3.5 — Public Utilities and Services — Water Supply, and the
associated Water Supply Assessment (WSA) and Summary of Environmental Effects
sections of the Recirculated DEIR for the Rio Del Oro proposed development in
" Sacramento.

Over all, the DEIR is thorough, if not cumbersome, and addresses most of the site
concerns. Further, the project seems to intelligently make use of disturbed land for
beneficial use, including preserving wetland and other open space areas. However, the
major limiting factor for this project, and others in the region, is simply water supply.
Further, alternative means of meeting water needs, such as rainwater catchment and
greywater reuse are not addressed. The question of energy required to operate the water
treatment and conveyance facilities is not addressed. A ‘secondary concern is site
drainage and resulting flooding issues. Finally, the-carbon footprint for this development
has not been determined nor is mitigation considered.

Permanent Water Supply

The project water demand is anticipated to be met through agreements with several
entities that as of yet are not in place. Ultimately, the Sacramento County Water Agency
(SCWA) is the identified water supplier, and the primary water sources for the project are
to be surface water diversion from the Sacramento River and treatment of remediated
groundwater from the site itself. Yet these supplies are contingent on a series of complex
and interrelated agreements pertaining to water replacement obligations, the Zone 40
Water Supply Master Plan, the Zone 41 Urban Water Supply Plan and other stakeholders.

Ultimately, the water supply plan appears to be something of a shell pame: Water
pumped and remediated from the project site (GET water) is directed to the American
River at the rate of up to 29,000 AF/yr. This water is in part dedicated to the Golden
State Water District as replacement for water “taken” from the project site groundwater.
The remaining volume is considered available water supply that can be directed to
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meeting other water supply needs of the Zone 40 plan. This is considered a surface water
take, and groundwater is reserved for dry weather years only. -

The water demand for the project has been determined to be 8888 AF/yr. We assume
that appropriate water-use factors have been employed. However, the exact source of
that water is not completely clear. It appears that to meet the demand, 1500 AF/yr will be
supplied through surface water diversion of the Sacramento River, through the mot yet
constructed Freeport Regional Water Project intake and Vineyard Water Treatment
Plants. These imperative piéces of infrastructure will not be competed until 2011,
Further, once treated, the potable water will be conveyed to the site via the North Service
Area Pipeline Project (NSAPP), which has not vet been approved and its earliest
completion date is estimated at 2014,

The remaining water demand is proposed to be met through the remediated (GET) water

via the Eastern Country Replacement Water Supply Project (RSWP), This supply is.

dependent on an agreement between Sacramento County, The SCWA and Aerojet, which
in turn depends on the certification by the SCWA of the FEIR for that project by a
“specific date”. The agreement atlows for the termination of the agreement by that date,
which is now passed without certification. This water supply is therefore not guaranteed.

The DEIR provides a thorough and lengthy explanation of Zone 40 water management
plan, explaing all of the stakeholders and agreement necessary to provide water to the
area, and summarizes the 2030 study that evaluates water demand and supply for a
portion of the project area. The DEIR well tabulates the water supply sowrces for the

Zone 40 water management plan, which includes the Rio del Oro Project, and includes-

water allocations cwrrently and in the future. Future increased demands from global
warming already underway require further evaluation. For example, reference

evapotranspiration less rainfall rates have been increasing at an average rate of 6.1 % per

decade since 1985 in the Central Valley based on DWR CIMIS data.

I would like to see, in simple direct language, a clear statement explaining that the water
supply is not yet secure for THIS project, followed by the complex explanation and the
variety of agreements and construction requirements needed to provide water to the
project. A simple set of tables for THIS project should be created that will make the
water supply issue more easily understood. See example Tables 1-3 below.

Kopper-R-63
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Table 1: Water supply sources

Water Total Amount | Secured? | Availability % Contingencies?
Supply Capacity | Available Date Demand
Component | (AF/yr) for Met
and source Project
Vineyard 11,000 1500 W X% 2010 17% Dependent on
WTP - _ Y% 2029 FRWP.
Sacramento NSAPP not
River constructed  til
Diversion 2014, etc.
RWSP - 29,000 7300 N ? 83% FEIR not
GET certified.
remediated Multi-agency
groundwater agreement
Ete.....
Table 2: Infrastructure Requirements

Infrastructure | Status % Supply | Completion | Contingencies? | Reference
Component ! Page #(s)
NSAPP Net 17% Earliest 2014 | CEQA review

. approved
FRWP, etc '

Table 3;: Impacts
Water Supply Source Impact on Reference Page
Component Regional Water | Number

Groundwater/Surface water balance
The DEIR states that the wet year reliance on surface water from the Sacramento and
American Rivers will allow groundwater supplies to be replenished to be available to
meet dry-weather demands without impacting surface water during drv years (p. 3.5-11).
Missing from this argument is that even wet weather — surface water supplies for the
project are met with groundwater pumping via the GET replacement RWSP project that
removes up to 29,000 AF/yr of groundwater from the project area. The one paragraph
presented does not provide a convincing water balance to support this claim; a more
detailed assessment is required.
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GAP water supply

The document also states that the interim (GAP) water supply will be provided through

and agreement with the Golden State Water Agency (Section 3.5 p 19), and follows with
a detailed explanation of all of the sources of water allocated to the GSWC and the
demands. In Table 3.5-6, the various sources and allocations of water are summarized,
including excess supply. The excess water from the GSWC demand is to supply the
interimn water needs for the Rio del Oro proejct. However, one of the sources is the
Aerojet Replacement Water, which will not be available until 2010, according to the
Table. However, earlier discussion (p 3.5-6) indicates that this water supply will not be
fully available until 2011 or 2014, depending on whether the NSAPP is required.
Therefore, the 5000 AF/yr from this project should not be considered available until a

later date, and not included in the calculation of water available for the project.

Furthermore, the DEIR states that no water conveyance systems are located within the
project area. These therefore require approval and construction before the GSWC water
can be considered a secure interim water supply. .

Alternative means

Greywater reuse is a sound and easy means of reducing potable water requirement for
- residential and commercial applications. Water demand can be reduced 30% .in
household and varying amounts for commercial sites, and should be considered in all
development projects in this area.

Onsite wastewater treatment should be considered to reduce energy and infrastructure -

requirements for collection and conveyance of water.

Onsite rainwater catchment should be considered as a reliable water source. In'average
rainfall years, the average sized house can collect about 30,000 gallons of water per year
from rooftops in this area. Houses should be constructed with this in mind, and this
water should be used to meet firigation demands.

Energy

DWR estimates that water supply, treatment and conveyance accounmts for 19% of
electricity demand and 30% of natural gas demand nationwide. The Sacramento area
experiences recurring brownouts during summer peak demands. This development will
put increased demands on energy supplies that are already taxed, a significant portion of
which will be required to operate and maintain the water supply. There is no discussion
of how increased energy demands will be met for the project in general, nor specifically
for water supply. '

Drainage

Site hydrology and drainage is discussed in Chapter 3.4, Flooding conditions already
occur onsite due to undersized culverts at the South and Central Overshute and North
siphon. The DEIR states that site development will increase potential flooding conditions
and potential impact water quality. Thorough and concise analyses of impacts are
provided, but mitigation measyres must be utilized.

Kopper-R-69

Kopper-R-70

Kopper-R-71

Kopper-R-72

Kopper-R-73

Kopper-R-74



JewD
Rectangle

JewD
Rectangle

JewD
Rectangle

Sacramento
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line


According to the DEIR, the proposed project could result in significant and direct impacts
related to stormwater runoff and subsequent risk of flooding, water quality impacts due to
runoff, both during construction, and with the ensuing land uses. The mitigation for this
impact is to submit appropriate drainage plans and implement the requirements and to
implement “measures™ or BMPs to mitigate for construction related impacts. These plans
ate not specified in the DEIR, are not yet developed and may require environmental
review. The plan should not be approved without understanding the means to remediate
site drainage, erosion and construction related activities.

Carbon Footprint

While there is a detailed discussion of the potential impacts of climate change on water
_supply, there is no discussion in this DEIR of carbon footprint for the project nor how
that will be offset. The influence of human generated greenhouse gases on climate
change is no longer disputed. Responsible development projects will address carbon
footprint and offset options for both construction activity and subsequent land uses. This
project does not.
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Mark E. Grismer
Professor of Hydrology and Agricultural Engineering
Departments of Land, Air and Water Resources and
Biological and Agricultural Engineering
University of California
Davis, CA 95616
(530) 752-3243

EDUCATION
Ph.D. — Agricultural Engineering, Colorado State University (1984}
Study Emphasis: Groundwater Hydrology
M.S8. - Environmental Engineering, Oregon State University (1981)
Study Emphasis: Hydrology and Water Quality
BS. — Agricuttural Engineering, Oregon State University (1980)
Study Emphasis: Soil and Water Science
EIT - Engineer-in-Training Registration, Oregon (1980)
HONORS

Quistanding Teémwork Award & Prize — Water Conservation in Agriculture, UC Division of Agriculture &

Watural Resources (2003)

Quistanding Teacher Award, Environmental Resource Sciences Major, UC Davis (1992)
Mined Land Reclamation Group Graduate Fellowship, CSU

Environmental Resources Center (1983)

ASAE Student Honor Award, Cregon State University (1980)

Honers Program, Oregon State University (1980)

High Scholarship Graduate, Oregon State University (1980)
Presidential Scholarship, Hamline University, MIN (1976)

UNIVERSITY EXPERIENCE
Chair, Hydrologic Sciences Graduate Group, UC-Davis; 7/90-7/93 and 7/2002-present.
Professor, Departments of LAWR and Biclogical and Agricultural Engineering, UC-Davis; 7/95-present.

Associate Editor, California Agriculture, Land & Water Resources; 10/99-present,
Associate Editor, ASCE Journal of Trrigation & Drainage Engineering; 7/94-12/96.
Moaster Advisor, Hydrology, 7/94-7/98

Master Advisor, Environmental & Resource Sciences; 7/2003-present

Graduate Advisor, Hydrologic Sciences; 7/92-present,

Associate P}-ofessar, Departments of LAWR. and Agricultural Engineering, UC-Davis; 7/89-6/95.

As an associate professor, I have continued work as outlined below as well as serve on additional college
and campus committees. These include chairing an undergraduate major review committee and chairing
the Academic Senate and College Rules & Jurisdiction committees during a period of numerous rule
changes resulting from integration of Cooperative Extension inte the College. Also, as chair of the Earth
Sciences & Resources Graduate Group, I was responsible for transformation of this Group into the new
Hydrologic Sciences Graduate Group and the creation of Hydrology wndergraduate teaching programs
(new major and minor). My efforts in cwricnlum development also resulted in my chaiviig a graduate
education oversight committes for the College.

Assistant Professor, Departments of Land, Air & Water Resources (LAWR) and Agricultural Engineering,

UC-Davis; 10/84—6/89,

As an assistant professor, my research program considered near surface processes such as infiltration,
surface svaporation and imrigation management, as well as various aspects of shallow groundwater
including; vapor movement in unsatuwrated soils, lateral subsurface flows, seepage from wastewater
impoundments, groundwater modeling, soil salinity and drainage of cracking clay soils, and regional
modeling of shallow groundwater as affected by irrigation and drainage (see publications). In addition to
regular teaching, research and committee responsibilities, I served as Chair of the Commitiee of
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Consultants on San Joaquin River Water Quality, Chair of a faculty position (geohydrology) search
committee, and Chair of the interdisciplinary Graduate Program of Earth Sciznces and Resources.

Research Associate, Department of Agricultural and Chemical Engineering, Colerado State University; 1/84—
9/84, :
As a research associate, | was responsible for completion of contracts with oil shale processing
companies and consulting frms refative to the leaching of spent oil shales. This work invelved -
laboratory leaching column and hydranlic property studies, as well as, a conceptual mass balance estimate
of seepage/drainage from spent oil shale piles in the field.

Research Assistant, Department of Agricultural and Chemical Engineering, Colorado State University; 7/81—
12/83.
~ During this period, I completed classroom and laboratory studies toward the Ph.D. In the laberatory,
gamma ray attenuation methods were devised for simultaneously monitoring water and salt movement in
relatively dry soils.

Research Assistant, Department of Agricultural Enginesring, Oregon State University; 6/80—6/81.
In this vear, T completed coursework in hydrology, water chemisiry, and adult education, as well as, M.S.
thesis work related fo fecal coliform centamination of Tillamook Bay from land application of dairy
wastes.

Engineer-in-Training, QOregon Soil and Water Conservation Commission, The Dalles, OR; 6/79-9/79.
As an intem, I worked with USDA-SCS personnel on the design, layout and surveying inspection of
earthen terraces constructed to limit hillside erosion from dryland wheat fields.

TEACHING RESPONSIBILITIES
Principles of Hydrology (HYD/ERS 100 & 100L, 6 units) — Large enrollment course including multiple
laboratory and discussion sections for environmental science students covering all aspects of general hydrology
as well as basic hydrogeochemistry and hydraulics.
Seepage and Drainage, Irvigation and Drainage (HYD 140, HYD 115/EBS 145, 4 units) — An eugineering
principles and design course considering subsurface drainage issues associated with excess rootzone drainage,
seepage from canals or impoundments and artesian groundwater conditions.
Multi-phase Transport in Soils, Infiltration and Drainage (HYD 244/EBS 240, 3 units} — A graduate course
considering two and three-phase flow through porous media and its application to infiltration and vadose zone
processes. Students design and complete research projects of interest as part of the cowrse.
Wood Propertles & Fabrication (ABT 15, 2 units) — A basic materials course with multiple laboratory sections
considering wood es a biological material, its physical properties (e.g. strength, density, thermal conductivity),
mechanics of materials and construction of wood hand planes.
OSHA HAZWOPER Training (HYD 410, HYD 440, 1&3 units) — OSHA [0-hr and 40-hr certification
courses required before entering hazardous material sites.
Hydrologic Science Sentinar (HYD 200, 1 unit) — Graduate seminar course considering basic literature review,
proposal writing and lecture principles combined with attendance and review of seminars related to hydrology.

RESEARCH AREAS
Field Research — General hydrology and irrigation and drainage engineering, Extensive field research
conducted related to iirigation, soil salinity and cracking, and drainage as well as general water guality issues
associated with agricultural runoff Current field research ‘is considering erosion and riparian systems,
restoration of tidal marshes via drainage channel design and construction, role of wetlands in watershed systems
and use of constructed wetlands for treatruent of agricultural process (e.g. winery, fruit) wastewaters.
Laboratory Research — Soil physics. Ongoing research related to measurement of soil hydraulic parameters,
multi-phase transport through seils, adsorption/desorption of VOC’s on clay minerals, strength of clays and
general aspects of flow in porous media.
Modeling Research — Surface runoff and shallow groundwater systems, Have completed extensive modeling of
the impacts of regional irrigation/drainage on soil salinity and shallow groundwater, river water quality,
pesticide runoff from orchards and seepage from impoundments.
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CONSULTING PROJECTS (selected few)

My consulting projects and work is generally directed at evaluation of envircnmental impacts of development,
irrigation projects and related activities on the watershed. This includes evaluation of soil-salinity, water use,
evapotranspiration, flooding and related processes and their effects. Seme specific projects include:

Levee seepage — Modeled timing and extent of levee seepage near Sacramento for CA State Attorney General.
Santa Rosa Regional Wastewater Treatment System — Expert reviewer of draft EIR document development.
Subsurfuce Drainage System Design — Developed new design that incorporated an old system for the CA
Department of Corrections doubling expansion of an existing prison in the San Joaquin Valley.

Lincoln City, CA Aggregate Mining - Expert reviewer of Draft EIR document on behalf of concerned citizen
group (WPCARE) of Placer county. .

Fresno, CA Aggregate Mining - Expert reviewer of Kings River Sand & Gravel Project Draft EIR document
on behalf of concemed citizen group,

Orchard Surfuce Drainage — Surveyed and developed remedial surface drainage design for orchard near
Gridley, CA.

Livingston Waste Water Treatment Plant — Evaluated declining percolation pond seepage rates and problems
associated with river discharge of partially-treated effluent and recommended plant modifications to maintain
compliance with waste discharge requirements.

La Conchita Ranch Orchard Seepage Eveluation — Conducted extensive field monitoring program: and
sampling to estimate avacado/citrus orchard water use and rootzone drainage relative to rainfall induced
seepage through the vadose zone. ‘

Evaluation of Dry/Linda Creek Flood Control Profect - Expert reviewer of draft ETR document on behalf of
concerned citizen group and Sierra Club to determine potential for downstream flooding resulting from the
project. Developed model and possible alternative flood-control designs to reduce loss of “heritage” oak trees
along riverbanks and protection of chineck salmon run for presentation to Roseville City officials and FEMA.
Evalnation of District Canal Seepage Problems — Assisted in conducting a field survey and analysis of
shallow groundwater levels as they were affected by operation of a waier district canal for orchard near
Gridley, CA.

Independent Review Panel Expert on Agricultural Water Conservation for CALFED. Advised CALFED
officials about proposed evaluation of agricultural water use efficiency around the state related to the Delta
water issues.

Evaluation of Draft EIR Specific Plans for urban development in the Sacramento area. These typically
involve assessment of water use, water quality, land use and flooding impacts associated with the proposed
developments. ‘
Evaluation of Imperial Valley Water Use (USBR & MWD), Completed a detailed assessment of the
applicability of the “reduced-runoff” irrigation method to forage crop production in the Imperiat Valley and
how it would lead to significant water savings. This research and work resulted in USBR and DANR awards.
Mercury Fate & Transport in the Yuba Goldfields. This dngoing work involves assessment of mercury
transport, transformation and fate as well as possible abatement and cleanup costs associated with mining and
dredging operations in this unique area.

Assessinent of Contaminant Transport & Remedlation - DBCP, MTBE, Hg, Coliforms. Prepared reviews of
the state of the science on these contaminants in groundwater systems for DBCP and MTBE, and surface
waters for Hg and in the seawater environment for fecal coliforms.

Evaluarion of Water Use and Stream-Water Table interactions on Middle Rio Grande River, NM.
Completed a detailed current and historical assessment (1896-2000) of Pueblo Indian water use, crop
preduction, evapotranspiration, effects of shaltow water table depth on losses in crop production and
dependence of this relationship on changing stream — WT aquifer conditions.

CONFERENCE PUBLICATIONS

Moore, J. A, M. E. Grismer, S. R. Crane, and J. R, Miner, 1982. Evaluating dairy waste management
systems' influence on fecal coliform concentration in runoff,. ASAE Paper No. 82-4024.

McCullough-Sanden, B. L., T. K. Gates, and M. E. Grismer. 1986, Analysis of secpage in an on-farm
evaporation pond. ASAE Paper No. 86-2064.

Grismer, M. E. 1987. Water vapor adsorption kinetics during constant-rate infiltration. ICIDA. Conference,
Hawaii. January.
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van der Tak, L; D, and M. E. Grismer. 1987. lirigation, drainage and soil salinity in cracking soils. ASAE
Paper No. 87-2052.

Grismer, M. E. 1987. Autcmated monitoring of remote seil sensors. ASAE Paper No. §7-2095.

Gates, T. K. and M. E. Grismer, 1987, Stochastic optimal management of saline perched aquifers in imrigated
regions. Proceedings of International Conference on Groundwater Contamination: Use of models in
Decision-Making. Amsterdam, The Netherlands. Cctober.

Tod, I. C. and M. E. Grismer. 1988. Drainage efficiency and cracking clay soils. ASAE Paper No. 88- 2588,
December. .

Grismer, M. E. 198%. Drainage tfficiency and drain water quality. In: Proceedings of the Eleventh
International Congress on Agricultural Engineering, Dublin, Ireland. September. pp. 285290,

Grismer, M, E, 199C. Deep percolation, drainage and water quality, In: Proceedings of the ASCE National
Conf. on Iirigation and Drainage Engineering. July. pp. 355-362.

Lyons, T, C. and M.E. Grismer. 1992. Management of agricultural drainage pollution considering regional
cooperation. In: Proceedings of the ASCE National Conf. on Trrigation and Drainage Engineering. July.

Grismer, MLE., F. Karajeh and H. Bouwer. 1993, Evapocration poud hydrology. In: Proceedings of the ASCE
National Cenf. on Irrigation and Drainage Engineering, Durango, CO. July.

Bali, K. M. and M. E. Grismer. 1993. Measwement of multi-phase flow in relatively dry porous-media.
ASAE Paper No. 932063, June.

Bali, K. M. and M. E. Grismer. 1993, Calibration of dual-energy gamma systems for determining hqmd
saturations during multiphase flow in soils. Internatignal Conf. on Physical Properties of Agricultural
Materials, Bonn, Germany. Paper No. 93-1007. Sept. Also in Int'l Agrophysics 8:1-8.

Bali, K. M., M. E, Grismer, K. S. Mayberry and J. M. Gonzalez. 1994. Temporal and spatial variability of
infilration in heavy clay soils. ASAE/ASCE Intemational Sumumer Meeting, Kansas City, MO. Paper
No. 94-2044.

Bali, K.M, and M.E, Grismer. 1%95. Management of suface irrigation systems in heavy clay soils. In:
Proceedings of ASCE Intl, Conf. on Water Resources Engr., San Antonio, Texas. pp. 1590-54.

Guitjens, J.C., LE. Ayars, MLE. Grismer and L.S. Willardson. 1995. Imrigation/drainage practices for water
quality management. In: Proceedings of ASCE Inil. Conf. on Water Resources Engr., San Antonio,
Texas. pp. 927-931.

Ayars, JE.,, M.E. Grismer and J.C. Guitjens. 1995. Water quality as a design criteria in irrigation and
drainage water management systerns. In: Proceedings of ASCE Intl. Conf. on Water Resources Engr.,
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Tod, I.C. and MLE. Grismer, 1999, Irrigation efficiencies and drainage requirements. In: Proceedings of
ASCE Intl. Conf. on Water Resources Engr., Seattle, WA.

Grismer, M.E. 2000. Drainage channel design and restoration of inter-tidal marshes. Keynote Address In:
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Ibrahim, J., Grismer, M.E. and MB Johnson. 2006. Sediment deposition and mercury transformations in an
intertidal salt marsh, San Pablo, CA. In: Pree. of Int’l Symposium on Lowland Technology, Saga
University, Japan. Sept. pp.473-482.

REVIEWS
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K. Shawn Smallwood, Ph.D.
3108 Finch Street
Davis, CA 93616
17 June 2008
Bill Kopper, Attorney at Law
417 E St.
Davis, CA 95616

RE: Riodel Oro Specific Plan Project Recirculated Draft Environmental Impact Report

Dear Mr. Kopper,

1 reviewed the Reciroulated Draft Environmental Impact Reports (ETR) and related documents.
My qualifications for preparing expert comments on the EIR are summarized in my curriculum
vitae, which is attached. I earned a Ph.D. degree in ecology from the University of California at
Davis in 1990. Then I worked as a post-graduate researcher for four years in the Department of
Agronomy and Range Science at UCD. Since then [ have worked as a consulting ecologist. My
clientele has included citizen groups, businesses, attorneys, and government agencies. Much of
my work has been directed toward special-status species and CEQA issues. [ have worked
directly with endangered species and other special-status species, and am currently helping to
recover the endangered Fresno kangaroo rat in California. For two years I worked under contract
for the U.S. Fish and Wildlife Service on the threatened California red-legged frog in the south
Bay Area. Ihave worked on California tiger salamander, Swainson’s hawk, white-tailed kite,
burrowing owl, multiple other species of raptor, as well as on mammals of various species. I
have authored numerous papers on special-status species issues, including “Using the best
scientific data for endangered species conservation,” published in Environmental Management,
and “Suggested standards for science applied to conservation issues” published by The Wildlife
Society — Western Section. T served as Chair of the Conservation Affairs Committee for The
Wildlife Society — Western Section, I am a member of The Wildlife Society and the Raptor
Research Foundation, and I’ve been a part-time lecturer at California State University,
Sacramento. I was also Associate Editor of wildlife biology’s premier scientific journal, The
Journal of Wildlife Management, as well as of Biological Conservation.

SITE VISITS

I visited the project site on 25 May 2008 between the hours of 19:30 and 20:30, on 27 May
between the hours of 19:45 and 20:45, and on 11 June between the hours of 18:00 and 21:00.
The weather was cool and sky mostly overcast during both the first two days. It was warm and
smoky (due to wildfires) on the 11% of June. T walked the perimeter, observing the habitat, the
plant species along the edge, and wildlife I could see or hear. Table 1 includes the species of
wildlife I observed. During the first two hours I observed 26 species of wildlife, and on the 11%1
saw 27 species over the first 1.5 hours, and 31 species over the full 3 hours. I saw 39 species of
wildlife during all three trips. T would have visited the interior of the project site, but the
property owners denied my request for site access. Photos 1 and 2 show the types of views I had
from the perimeter.
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Photo 2. View south of ede tailings on 25 y 2008.
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Table 1. Species of wildlife observed by Smallwood on at the site proposed for the Rio del Oro
Specific Plan Project during one hour visits around the perimeter on 25 and 27 May 2008, and
three hours around the perimeter on 11 June 2008.

Common name Species name Status’ | Evidence
Great blue heron Ardea herodius Flyover, low
Great egret Ardea alba Flying (2)
Mallard Anas platyrhynchos Nesting (chicks on water)
Killdeer Charadrius vociferous Flying & perched (multiple)
Turkey vulture Cathartes aura On the ground
American kestrel Falco sparverius Foraging
Red-tailed hawk Buteo jamaicensis Flying & perched (5)
Northern harrier Circus cyaneus CsC Foraging
White-tailed kite Elanus leucurus CFP Foraging
Cooper’s hawk Accipiter cooperi CSC Flying
Great horned owl Bubo virginianus pacificus Vocal
Wild furkey Melleagris gallopave Dead on side of the road
Ring-necked pheasant Phasianus colchicus Vocal
Northemn flicker Colaptes auratus cafer Vocal
Mourning dove Zenaida macroura Flying & perched (many)
Northern mockingbird Mimus polyglottos Flying
American crow Corvus brachyrhynchos Flying
Scrub jay Aphelocoma coerulescens Perched

'| Common raven Corvus corax Flying (2)
Cliff swallow Hirundo pyrrhonota Flying (many)
Tree swallow Hirundo pyrrhonota Flying (many)
Ash-throated flycatcher Myiarchus cinerascens Perched
Bushtit Psaltriparus minimus Flying and perched (many)
Western kingbird Tyrannus verticalis Flying & perched (many)
Western. bluebird Sialia mexicana Many flying and perching
Blue-gray gnatcatcher Polioptila caerulea Perched & flying
European starling Sturnus vulgaris Flying & perched (many)
Brown-headed cowbird Molothrus ater Perching & flying
Brewer’s blackbird Euphagus cyanocephalus Perching & flying
Red-winged blackbird Agelaius phoeniceus Flying & peiched (many)
Western meadowlark Sturnella neglecta Flying & perched (many)
Spotted towhee Pipilo erythrophthamnus Vocal & flying
California towhee Pipilo fuseus Perching & flying
American goldfinch Cardeulis tristis Vocal & flying
House finch Carpodacus mexicanus Perching & flying
Bat sp. Flying
Coyote Canis latrans Vocalization (multiple)
Desert cottontail Sylvilagus bachmani . =
California ground squirrel | Spermophilus beechyii Many in southeast area

? See Table 2 legend for a key to the acronyms indicating special status.
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SUFFICIENCY OF DEIR AS AN INFORMATIVE DOCUMENT

Under CEQA,' “[A] paramount consideration is the right of the public to be informed in such a
way that it can intelligently weigh the environmental consequences of any contemplated action
and have an appropriate voice in the formulation of any decision.” The public needs information
that is thorough, relevant, unbiased, and honest; the public needs full disclosure of the
environmenial setting and possible cumulative impacts. Documents presenting information from
a biased perspective will tend to include omissions, logical fallacies, internal contradictions, and
unfounded responses to substantial issues. Therefore, my assessment of the DEIR and associated
docwments also considers omissions, errors, logical fallacies, and bias, which bears on the
sufficiency of the Rio del Oro Specific Plan DEIR.

From what T could gather in the DEIR, biologists visited the project site for wildlife surveys once
on 13 December 2004 and on 12 and 13 January 2005. The DEIR does not inform the reader
what time of day or how long the biologist(s) were on-site. The level of detail provided in the
DEIR’s description of surveys for biological resources fell short of minimum professional
standards of environmental document preparation.® 1 suggest the DEIR be revised to include
much more detail about wildlife surveys. Better yet, I suggest that many more wildlife surveys
be performed, including during all seasons of the year.

Visiting the site only three times in December/January almost guaranteed the consultant would
not detect the multiple special-status species that would: (1) occur in the area during other
portions of the year; (2) emerge from burrows during other porticns of the ysar; or, (3) occur in
situations in which special survey techniques have been established to detect the species. For
example, a January visit was unlikely to detect western spadefoot because this species emerges
from underground burrows during early spring. It was unlikely the consultant would have seen
Swainson’s hawks, because they are in Mexico during the winter. It might have been possible to
see Califormnia tiger salamanders traveling to breeding pools, but the consultants would have had
to be out there during raimy nights. Flowering plants and annuals would have been missed by the
consultants during their winter visits, as well, The survey period selected corresponded with a
time of the year when at least some special-status species would not be detected. Had the
consultants surveyed several times per season, they would have detected many more species of
animals and plants than they did.

If the consultants visited the site during daylight hours only, and not during the evening or
nighttime hours, then they likely would have missed western spadefoot, California tiger
salamander, short-eared owl, or any of the species of bat. The DEIR does not indicate what time
of day the consultant visited the site, but the methods in the ECORPS attachment indicate they
visited the site only during the day because they looked for animals and plants within 100 feet of

! Environmental Planning and Information Council vs. County of El Dorado (1982) 131 Cal. App. 3d 350,
354,

? Smallwood, K.S., A. Gonzales, T. Smith, E. West, C. Hawkins, E. Stitt, C. Keckler, C. Bailey, and K.
Brown. 2001. Suggested standards for science applied to conservation issues. Transactions of the
Western Section of the Wildlife Society 36:40-49.

Kopper-R-79

Kopper-R-80

Kopper-R-81

Kopper-R-82



JewD
Rectangle

JewD
Rectangle

JewD
Rectangle

Sacramento
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line


each of 35 sampling sites. Looking for animals from these sites during the night would have
required lights, night-vision equipment or auditory detection. Nighttime surveys using
appropriate methods would have enabled the consultants to detect many more species of wildlife
than they did.

The DEIR reported that the biologists searched for biclogical resources within 100 feet of 35
sites within the 3,828 acres of the project area, or 0.019% of the site, and it does not explain how
or why these sites were selected. The DEIR did not specify how long the surveys were
performed at each site. I do not recall ever seeing such a cursory survey for biological resources.
Why so few sites and such a small area around each site? Searching only 0.019% of the project
site was grossly insufficient, as was doing so during only one season of the year. Given the
biological resources I observed in two hours along the perimeter of the project site, the level of
biological survey founding the DEIR was grossly deficient. The level of effort devoted to
biological resource surveys suggest that the consultants either operated with a very small budget
or just wanted to detect as few animal and plant species as possible. T suggest the DEIR be
revised so that it includes the results of many more surveys over a much larger percentage of the
project area.

The DEIR provided no indication any other methods of wildlife survey were used other than
visual scans. Visually searching a 100-foot radius around cbservation points has precedence in
songbird surveys, otherwise known as point counts. However, this search radius was
inappropriate for raptors and large bird species. It was also unsuitable for many other species of
wildlife, including herpetofauna. To find lizards, snakes, and salamanders, biologists need to
turn over woody debris and look under objects lying on the ground and into burrows. To find
small mammals, live-trapping is typically used by biologists, and to find ground squirrels and
pocket gophers, biologists need to survey large areas on foot, Transects should be walked for
long distances to detect sign of other mammals, such as carnivores, deer, and hares and
cottontails. Standing at one location is unlikely to detect any of the taxa just mentioned. Based
on considerable personal experience, I can attest to 35 sites also being grossly deficient for the
purpose of detecting plant species within an area the size of the Rio del Oro project. In
summary, had the consultants used appropriate survey methods on the project site, they would
have detected many more species of wildlife and pants than they did.

Even when more rigorous surveys are performed, it is common to not detect special-status
species, and sometimes these missing detections were due to the species not oceurring on the
site. However, even if the species was not present at a particular time, it is typical of animal
species to exhibit a dynamic spatial distribution, meaning their centers of activity shift locations.
An unoccupied habitat patch at time # can be occupied at time £ +1 or at time ¢ +2, and so on.”

This DEIR is better than most in concluding species presence/absence among those species that

* Taylor, R.AJ., and L.R. Taylor. 1979. A Behavioral Model for the Evolution of Spatial Dynamics.
Pages 1-28 in R. M. Anderson, B.D. Turner, and L R. Taylor (editors). Population Dynamics.
Blackwell Scientific Publications, Oxford.

* Smallwood, K.8. 2002. Habitat models based on numerical comparisons. Pages 83-95 in Predicting
species occirrences: Issues of scale and accuracy, J. M. Scott, P. J. Heglund, M. Morrison, M.
Raphasl, J. Haufler, and B. Wall, editors. Island Press, Covello, California.

Kopper-R-82
Cont'd

Kopper-R-83

Kopper-R-84

Kopper-R-85



JewD
Rectangle

JewD
Rectangle

Sacramento
Line

JewD
Line

JewD
Line

JewD
Line

JewD
Line


were discussed, but even so, too many potentially occurring special-status species were not
addressed and a few were dismissed based on flawed arguments (see below).

List of Special-Status Species

The DEIR presented a very cursory list of known and potentially cccurring special-status species
for a project site of this size and diversity of vegetation cover types. The species list in the DEIR
is simply not believable. To get a better understanding of which species might use the project
site, I visited it, and I also consulted with the California Wildlife Habitat Relationships (CWHR)
system maintained by the California Department of Fish and Game. I queried CWHR. for species
that might occur in Sacramento County within vegetation cover types consistent with those listed
in the DETR. T had to use judgment in some cases because the cover types described in the DEIR
did not always match those in CWHR. For example, Coyote brush scrub is not included in
CWHR, and the riparian forests in the project site are closest to CWHR’s Valley Foothill
Riparian cover type, but without surface water flows. Alse, even though perennial ponds were
described in the DEIR, I did not query CWHR for species that associate with lacustrine
environments. I took a conservative approach. Nevertheless, my query of CWHR revealed
potential use of the site by 270 species of vertebrates, including 194 species of birds, 47 species
of mammals, 19 species of reptiles, and 10 species of amphibians (Table 2). In total, the DEIR
addressed the likelihood of oecurrence of 26 vertebrate species, which is the same number as I
observed during my first 2 hours at the project site and one shy of the number I saw within the
first 90 minutes of my third visit, and <10% of the number identified by my query of CWHR. In
other words, the environmental setting of the project site was inadequately described, and the
shortfall was astonishingly large.

Table 3-10.2 of the DEIR listed 17 vertebrate species with special-status, but concluded 3 of
these were unlikely to occur at the project site. These 17 species included 12 bird species, 1
mammal, 2 reptiles, and 2 amphibians. My query of CWHR turned up 46 vertebrate species with
special status, or 2.7 times more than reported in the DEIR, T found 30 species of special-status
birds, 9 species of mammals, 3 of reptiles, and 4 of amphibians. Why did my review of CWHR
reveal so many maore special-status species of vertebrates than did the DEIR? Whatever the
reason, the DEIR is deficient at describing the environmental setting of the project, and therefore
is deficient in its estimates of project impacts.
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Invertebrates

According 1o the EIR (page 3.10-14), “The seasonal wetland depressions, riparian wetlands,
vernal pools, and seasonal ponds on the profect site could support vernal pool crustaceans thet
were not identified during the branchiopod surveys. It is important to note that these surveys did
not cover the entire project site.” How much of the project site has not been properly surveyed
for special-status species of crustaceans? Even 10% of the area would be 380 acres, which
would be an unusually large area left without any protocol-level survey effort for these species.

Coast horned lizard

The DEIR makes no mention of Coast horned lizard as a possible resident of the project area.
Without looking for Coast horned lizard, the consultants will not detect it. As a child Iused o
find Coast horned lizards only a few miles away, on the west side of Mather Air Force Base. 1
would expect that if they occwrred only a few miles away, then they ought to occur on the project
site, which was covered by much the same type of grassland where I used to find them. Without
looking for coast horned lizards, they were certain not to be found. The reconnaissance surveys
performed by EDAW were at the wrong time of year to detect coast horned lizards.

Giant garter snake

The DEIR. is probably correct that giant garter snakes are unlikely to be found on the project site.
However, without looking for giant garter snakes, they were certain not to be detected. Also, the
reconmaissance surveys performed by EDAW were at the wrong time of year to detect giant
garter snakes.

Western pond turtle

According to the DEIR (page 3.10-14), *“there is no suitable agquatic habitat within the project
boundary and pond turtles are unlikely to nest there.” However, pond turtles do not nest in
aguatic environments; they nest in upland areas, including in annual grasslands. They often
travel far from water to nest, and need the juxtaposition of upland and wetland environments for
populations to persist. According to the DEIR, western pond turtles are known to occur nearby
the project site, so it would be reasonable to assume that these pond turtles travel into the project
area to nest. However, to be detected, they require adequate searches at the appropriate time of
year, but EDAW did not make these searches.

California tiger salamander

According to the DEIR (page 3.10-14), “few burrows or crevices have been identified on the
project site that would provide suitable habitat for tiger salamander,” In the paragraph just
preceding the one in which the above statement was made, the DEIR stated, “American badger,
a California species of concern, prefers open grassland habitais with friable soils, and an
occurrence slightly south of the project site is identified in the CNDDB (Exhibit 3.10-2). Because
there is suitable habitat for American badger on the project site, this species has the potential to
occur on the site.” These conclusions are contradictory because American badgers forage on
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fossorial mammals, which are mammals that construct burrows. Badgers prey on ground
squirrels and pocket gophers, the burrows of which are typically used by California tiger
salamander for summer and fall refugia. Badgers would not occur without the presence of
ground squirrels or pocket gophers, unless the badgers were just passing through. Furthermore,
California tiger salamanders readily use cracks in the soil, which often open up in the winter, and
close up by late spring. California tiger salamanders are not obligated to use ground squirrel
burrows, as implied by the DEIR. All this said, however, from the site perimeter, I observed
ground squirrels and their burrows on the project site.

Without surveying for the species, it is guaranteed that no records will be added to the County
from this project site. There are multiple large and small vernal pools and other seasonal ponds
on the project site, so potential habitat is available. Protocol-level surveys involve dip-netting
the pools for larvae during the spring, which is an easy task to perform. Without making the
effort to survey for the species, it is deficient of the DEIR to simply conclude the species is “not
expected o occur.”

Western spadefoot

I agree with the conclusion in the DEIR that the project site likely supports western spadefoot.
Given the known occurrences of western spadefoot next to the project site, and given the
environmental conditions on the site, I would be surprised if' I was to learn that western
spadefoot does not occur there. It would be helpful, however, if appropriate searches for western
spadefoot were made prior to any changes to the environment on the project site.

Culifornia red-legged frog

The DEIR. does not address the possibility of California red-legged frog occwrring on the site.
However, despite the fact that CWHR rated the site highly for it’s used by Califoria red-legged
frog, I believe it is unlikely the species can be found there. Nevertheless, one cannot be certain
unless protocol-level surveys are performed, but they have not been performed.

Foothill yellow-legged frog

The DEIR does not address the possibility of Foothill yellow-legged frog occurring on the site.
However, despite CWHR rating the site relatively high for the likelihood of cccwrrence of
foothill yellow-legged frog, I doubt the species occurs there. From what I can gee of the
shoreline of Morrison Creek, it does not appear to be as rocky as where I have typically detected
yellow-legged frogs. Still, without looking for this species, it certainly will not be detected.

White-faced ibis

The DEIR does not consider the likelihood of occurrence of white-faced ibis. Yet, the project
site appears to provide suitable habitat during winter. Why was white~-faced ibis omitted?
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Golden eagle

The DEIR does not discuss the likelihood of occurrence of golden eagle. Based on what I have
reviewed and what 1 have seen in the field, the project site appears suitable to golden eagle. The
site provides the sort of open country that golden eagles like to forage over.

Cooper’s hawk

The DEIR concludes that Cooper’s bawks likely use the project site, but not for nesting.
However, no explanation was given for concluding Cooper’s hawks do not nest on the site. In
fact, I saw a Cooper’s hawk during one of my visits, which was during the nesting season. [ see
no reason why Cooper’s hawk would not nest on the project site.

Even if Cooper’s hawks never nested on the project site, would this matter?
Sharp-shinned hawk

The DEIR concludes that sharp-shinned hawlks likely use the project site, but not for nesting.
However, no explanation was given for concluding sharp-shinned hawks do not nest on the site.
I see no reason why sharp-shinned hawks would not nest on the project site.

Even if sharp-shinned hawks never nested on the project site, would it matter?
Ferruginous hawk

The DEIR reports that the consultants observed ferruginous hawk on the project site. This siting
imakes perfect sense because the habitat appears ideal for use by wintering ferrugincus hawks.
The consultants were visiting the project site at the time of year when one would expect to see
this species.

Swainson’s hawk

I agree with the conclusion in the DEIR that the project site likely supports Swainson’s hawks,
but I would characterize the likelihood as probable. The project site includes all the habitat
elements needed by Swainson’s hawks.

White-tailed kite

The DEIR reported that a white-tailed kite was seen on the site during the consultants’ winter
visit. I also observed two white-tailed kites foraging over two sides of the project site, My
observations were made during nesting season, so the site appears to be used for winter-time
foraging as well as nesting.
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Northern harrier

The DEIR concludes that northemn harriers likely occur on the project site. My visits confirmed
that this species indeed uses the site. I watched a northern harrier foraging along the southern
edge of the dredge piles.

Merlin

I agree with the conclusion in the DEIR that the project site likely supports merlins, but I would
characterize the likelihood as probable. The project site includes all the habitat elements needed
by wintering merlins.

Peregrine falcon

The DEIR does not address the potential for peregrine falcon to use the project site. The project
site is within the species geographic range, it supports habitat suitable to the species, and
otherwise [ see no reason why the species would not at least sometimes vse the site.

Prairie falcon

The DEIR reports that a prairie falcon was observed on the project site. This sighting was not
surprising to me, because the site provides habitat typically used by prairie falcons.

Short-eared owl

I agree with the conclusion in the DEIR that the project site likely supports short-eared owls, but
I would characterize the likelihood as probable. The project site includes all the habitat elements
needed by short-eared owls, which I believe warrant listing as threatened or endangered. There
are very few locations remaining that can support short-eared owls.

Burrowing owl

The DEIR concludes the project site likely supports burrowing owls. In my experience, I would
say the site almost certainly supports burrowing owls at least periodically, if not during most
years. The habitat appears ideal, and ground squirrels are present, supplying burrows that
burrowing owls often use for nesting.

Greater sandhill crane

The DEIR does not discuss the likelihood of occnrrence of sandhill crane. Based on what I have
reviewed and what I have seen in the field, the project site appears suitable to sandhill crane
during the winter months.
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California horned lark

The DEIR does not address California horned lark, which is a Species of Special Concern.
According to CWHR, the vegetation cover types are suitable for this species, and in ny
experience [ have to conclude the occurrence of this species on the site is probable.

Long-billed curlew

The DEIR does not discuss the likelihood of occurrence of long-billed curlew. Based on what I
have reviewed and what I have seen in the field, the project site appears suitable to long-billed
curlew during the winter months.

Purple martin

The DEIR does not address purple martin, which is a Species of Special Concern. According to
CWHR, the vegetation cover types are suitable for this species.

Yellow warbler

The DEIR does not address the potential occurrence of yellow-warbler. It does not even
consider the role the site might play in serving as stop-over habitat during seasonal migrations
between the Central Valley and the Sierra Nevada, Why does the DEIR neglect the yellow
warbler?

Yellow-breasted chat

I do not understand why the DEIR does not consider the likelihood of occurrence of yellow-
breasted chat. It [ooked to me like the habitat is available.

Mountain lion

The DEIR. does not consider mountain lion to be a potentially occurring species on the project
site, even though the habitat elements used by mountain lion are present and contiguous with
habitat to the east and north of the site. Mountain lions have been found on the outskirts of the
City of Folsom and at other sites in the vicinity of the project site. It would not be very
surprising for nountain lions to be detected on the project site, if one were to look for their sign.

Ringtail

The DEIR does not consider ringtail to be a potentially occurring species on the project site, eve
though the habitat elements used by ringtail are present and contiguous with habitat to the east
and north of the site.
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Bats

The DEIR does not address the potential for bats to occur on the project site, even though there
are multiple special-status species of bat that can occur there, and there is considerable bat
habitat available. No surveys were performed for bats. 1 saw one during one of my site visits,
but I was never there longer than a few minutes into the night. I am certain there are numerous
bats using the project site. Not addressing bats is a significant shortfall in the DEIR, leaving the
DEIR deficient as an informative document. The DEIR should be revised to include a discussion
of bats.

‘Wildlife Movement and Wildlife Movement Corridors

The DEIR does not address the project’s affects on the ability of wildlife to move across the
project site before and following the project (except in App. P, but the arguments in App. P
conflict with the rest of the DEIR - see below). Wildlife movement corridors can be routes used
for migration, dispersal, home range patrol, or other types of movements, and they can include
various vegetation cover types and terrain, depending on local conditions. A significant effect
under CEQA, as ] understand it, is whether the project will “interfere substantially with the
movement of any resident or migratory fish or wildlife species.” Converting several thousand
acres of wildlife habitat to houses at the proposed location will indeed interfere with the
movement of wildlife between the undeveloped areas to the east and to the north. The project
would result in a 507-acre wetland preserve surrounded by residential and commercial
development on 3 sides, giving wildlife no opportunity to pass through the preserve to anyplace.
Also, the project would cover a portion of Morrison Creek, thereby cutting off the movements of
animal species that routinely move along the Creek. Such species could include western pond
turtles, river otters, various species of amphibian, garter snakes, and even pocket gophers.”

Habitat fragmentation is not congidered adequately in the DEIR, even though it is likely the
greatest threat to biological species®. It is species-specific, meaning that each species responds to
habitat availability and configuration uniguely’. However, the process of habitat fragmentation
is not seriousky discussed in the DEIR, though it is mentioned. I suggest the DEIR be revised to
include a more detailed discussion of habitat fragmentation caused by the project and
surrounding ongeing and foreseeable projects, and that this discussion be directed to each
special-status species potentially oceurring in the area.

* Williams, L. R., Cameron, G. N., 1984. Demography of dispersal in Attwater's pocket gopher, (Geomys
attwateri). J. Mamm. 65, 67-75.

¢ Saunders, D.A., R.J. Hobbs, and C. Margules. 1991. Biological Consequences of Ecosystem
Fragmentation: a Review. Conservation Biology 5:18-32;

Wilcox, B.A,, and D.D. Murphy. 1985. Conservation Strategy: the Effects of Fragmentation on
Extinction. American Naturalist 125:879-887.

7 Villard, M-A., M. K. Trzcinski, and G. Merriam. [999. Fragmentation Effects on Forest Birds: Relative
Influence of Woodland Cover and Configuration on Landscape Occupancy. Conservation Biology
13:774-783.
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Stop-over Habitat for Migrating Birds

The DEIR does not discuss or even mention the use of the proposed project site by migrating
birds. Habitat patches are often critical for the persistence of special-status species, including for
willow flyeatcher, yellow warbler, white-faced ibis, and sandhill crane, among others. The
DEIR should be revised to include impact estimates to migrant birds that rely on the project site
as stop-over habitat.

Project Site Characterization

On page 3,10-2, it is claimed that the riparian habitat that is pervasive between rock piles is
actually senescing due to changed hydrology and lack of regeneration. “Riparian vegetation
throughout much of the project site is characterized by trees and shrubs that ave old and
senescent (i.e., in the growth phase in which the plant proceeds from full maturity to death), with
little regeneration occurring. It appears that hydrologic conditions that allowed riparian
vegetation to originally establish within the basins have changed and no longer support
regeneration. A review of U.S. Geological Survey () topographic maps of the area revealed that
some water features that were present approximately 20 years ago no longer exist” However,
no description of the changed hydrology is provided, and no reason given for this change. There
is a hydrologic model in the DEIR, but it does not address the purported change that supposedly
dooms trees. No count of young versus mature trees is provided, so there is no quantitative
support for the DEIR conclusion that all the trees are old and dying. The DEIR should be
revised to include counts within size classes of the trees and shrubs that were inventoried.

The DEIR (page 3.10-2) describes the approximately 1,975 acres of annual grassland as being
composed of the following species: “ripgut brome (Bromus diandrus), soft chess (B.
hordeaceus), Italian thistle (Carduus pycnocephalus), yellow starthistle (Centaurea solstitialis),
dovefoot geranium (Geranium molle), medusa head (Taeniatherum caputmedusae), rose clover
(Trifolium hirtim), and vetch (Vicia spp.).” These species are exotics, and most are considered
serious pests, Le., “weeds.” Seeing this description, any biologist would conclude that the site is
degraded, so of lower value to wildlife and native flora. However, after walking much of the
perimeter of the annual grassland described in the DEIR, outside the areas affected directly my
mining and road construction, I did not see a single plant resembling ripgut brome, Italian thistle,
yellow star-thistle, or rose clover. Not one. There were some clusters of yellow star-thistle and
Italian thistle visible on the dredge tailings and along some access roads by the dredge tailings.
The DEIR should be revised to more accurately portray the annual grassland across much of the
project area,

According to the DEIR (page 6.10-6), “Structural diversity in the oak woodland community is
good because of the variety of species and tree and shrub sizes; however, because of the relative
lack of larger diameter trees, the oak woodland on-site would not provide suitable nesting
habitat for raptors.” Tt is untrue that the oak woodland on site is unsuitable as nesting habitat for
raptors. The oaks on site are fairly large, and in my experience large encugh to support nesting
by red-tailed hawk, Swainson’s hawk, white-tailed kite, and other species. 1 am curious to know
what EDAW, Inc. considers to be the size threshold under which raptors supposedly cannot nest
in oak trees,
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IMPACT ASSESSMENT
DIRECT IMPACTS

According to the DEIR (page 3.10-21), “The purpose of these freconnaissance] surveys fat 35
sites with 100-foot survey radius over 3 days in December and January spread between 2004
and 2005] was to characterize and map biological resources present on the project site in
sufficient detail to support a determination of overall habitat quality. Data collected during the
field surveys was compiled in a technical report (EDAW 2005) and used in the development of
the Impact Minimization Alternative for this project.” Thus, the foundation for deciding on the
proposed locations and spatial extents of various portions of the Project were based on data
collected from 35 sites composing <0.019% of the project area. Such an exceedingly small area
surveyed suggests the effort was designed to turn up few observations of biological resources.

Note that on page 3.10-1, the DEIR states, “To provide a thorough characterization of the
habitat types present, data were collected ai 35 representative sampling points at the project
site” [bold font added for emphasis]. Just after stating the intent was to provide a thorough
characterization of habitat types, the DEIR goes on to state, “Each habitar type present at the
project site, as determined using aerial photographs, included at least one sampling point. At
each sampling point the biologists surveyed an area within an approximately 100-foot radius of
the point.” Searching 0.72 acres once in the middle of winter would not qualify in any scientific
journal as a thorough characterization of any habitat type, There is no precedent in science or
professional biology for such cursory surveys being used to thoroughly characterize a habitat,

In fact, the nature of the surveys used by EDAW does not even begin to characterize habitats,
because habitats are defined by species’ use of the environment.® EDAW appears to have
confused a term from wildlife biology with vegetative cover classifications commonly used by
botanists. EDAW said the purpose of the surveys was to map biological resources in support of
determinations of overall habitat quality, but then they surveyed vegetation cover types which
they defined arbitrarily based on vegetation structure rather than on how biological resources
actually use the environment. For example, if one was really interested in habitat quality of
pocket gophers, then one would classify and measure the soils and types of vegetation within
multiple pocket gopher home ranges. However, the assessment of habitat quality would not stop
there, because there needs to be a metric for habitat quality. Someftimes biologists use
productivity as the metric, so the number of young per some number of generations would be
compared among pocket gophers over the rangs of habitat conditions measured, or it would be
the number of young surviving to breeding age. Others might indicate habitat quality by body
mass of pocket gophers, or by disease incidence. The point is habitat quality requires a metric of]
how the species fares in various environments. EDAW’s metric, as far as I could tell, was the
number of species observed within 100 feet of a sampling point, so it was the number of species
observed per vegetation cover type (measured only once in the middle of winter). This metric

does not inform of habitat quality.

#Hall, LS., P.R. Krausman, and M L. Morrison. 1997. The habitat concept and a plea for standard
terminology. Wildlife Society Bulletin 25:173-182.
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The EDAW metric was even murkier than just described, however. On page 3 of Appendix E to
the 2006 DEIR/EIS, EDAW (2005) explained that their factors used to determine overall
biological value included the following factors (the numbering was added by me):

Presence/absence of sensitive habitats;

Presence/absence of special-status species;

Relative level of disturbance;

Health and regeneration of trees and shrubs;

Wildlife abundance and diversity;

Presence/absence of non-native species; and,
Presence/absence of permanent or temporary surface water.

5 g e - L) B B

Nowhere does EDAW explain how these factors were weighted, or even how they were used to
determine biological value. Without such explanation, the Rio del Oro Specific Plan Project
DEIR is insufficient as an informative document for public review. The reader cannot possibly
understand EDAW’s basis for formulating the Impact Minimization project alternative.

Next I address each of the factors used by EDAW, in the order they were numbered in the
preceding paragraph.

1. Presence/absence of sensitive habitats. An examination of Exhibit 1 of Appendix E to the
2006 DEIR/EIS (EDAW 2005) revealed that 31 of the 35 sites were within the rows of dredge
tailings, and the remaining 4 sites were immediately adjacent to the dredge tailings. None were
within the interior portions of the grasslands or grassland and vernal pool complexes, and none
were within Valley oak savanna outside the dredge tailings. Estimating that the dredge tailings
compose about 55% of the project site (the DEIR does not provide this figure), 89% of the
sampling sites were on them, which means the survey sites occurred on the dredge tailings 1.6
times more often other than expected (89% + 55%). This loading of survey sites onto the dredge
tailings indicates the selection of sites was neither random nor systematic, but was instead
arbitrary. A loading of 1 would have indicated random or systematic site selection. An arbifrary
sampling design is rarely acceptable in the biology profession, and it was inappropriate for this
situation. Sensitive habitats were inadequately sampled.

2. Presence/absence of special-status species. Of the 62 special-status species (i.e., state and
federal threatened and endangered species, California Fully Protected Species, California species
of Special Concem, CNPS 1B and 2) potentially occurring on the project site (Table 2), the
reconnaissance surveys at the 35 sites had no chance of detecting 22 (35%) of them, nearly zero
chance of detecting 13 (21%), a very low likelihood of detecting 22 (35%), and only a low
chance of detecting 5 of them (8%) (see Appendix A). The methods used by EDAW had no
better than a low chance of detecting any of the potentially occurring special-status species. The
survey methods that were used were inappropriate for detecting the special-status species
(Appendix A).

That four special-status species were detected by EDAW’s reconnaissance surveys suggests the
methods described in Appendix E to the DEIR were not followed. It was highly unlikely EDAW
biologists saw ferruginous hawk, prairie falcon or white-tailed kite within 100 feet of selected
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sites because these species normally do not fly that close to people (see analysis below under
factor 5). It was also unlikely EDAW observed green legenere within 100 feet of these sites,
because all but 4 of the sites were on the dredge tailings. Most likely, EDA'W biologists
recorded green legenere while en route to selected survey sites, and most likely they recorded
ferruginous hawk, prairie falcon and white-tailed kite at distances well beyond 100 feet.

3. Relative level of disturbance. What did EDAW consider a disturbance? If there was a
relative level of disturbance, then EDAW must have conceived of a gradient of disturbance, but
no such gradient is described in the DEIR or supporting documents, and I don’t recall seeing any
such gradient in the scientific literature. Furthemmore, disturbances can be natural or
anthropogenic in origin, as well as occurring continually (e.g., disrupting ecological process,
such as suppressing a natural fire cycle), episodically (e.g., seasonal ORV use of a site), oras a
singularity (e.g., abandoned dredge tailings). Disturbances can be to the quantity and timing of
ecological flows and storages, to ecological bealth (e.g., contamination by toxicatts or exotic
species), or to ecological integrity (e.g., the degree to which the native flora and fauna are intact).
The DEIR in no way explains what EDAW meant by “relative level of disturbance.” Therefore,
the DEIR is insufficient as an informative document because it provides no basis for estimating
impacts for formulating mitigation measures and no basis for formulating the Impact
Minimization Project Alternative.

Another problem with this factor is that it assumes “disturbances” are adverse to biological
resources. If fact, many if not all biological resources rely on disturbances of some type. For
example, kangaroo rats are often referred to as “disturbance adapted,” meaning they thrive where
ecological space is opened for them by events that destroy vegetation.” All of the special-status
species of brachiopods and plants associated with vernal pools rely on periodic ﬂoodin%, which
is a type of disturbance. Pocket gophers and ground squirrels thrive in disturbed soils.!
Burrowing owls often take up refuge and nest under impervious surfaces deposited on the ground|
by humans, and many species of wildlife take residence in rock piles such as in dredge tailings.
The DEIR is misleading in implying that disturbance is adverse, and hopelessly vague in how
disturbance is used to determine biological values of portions of the project site.

4. Health and regeneration of trees and shrubs. The DEIR pravides no metric or measurements

of the health of trees and shrubs. It refers to lack of regeneration, but no numbers of seedling

? Smallwood, K. S. and M. L. Morrison. 2008. San J oaquin kangaroo rat (Dipodomys n. nifratoides)
Conservation Research in Resource Management Area 5, Lemoore Naval Air Station: 2007 Progress
Report (Inclusive of work during 2001-2007). U.S. Navy Integrated Product Team (IPT), West, Naval
Facilities Engineering Command, Southwest, Daly City, California.

1% Smallwood, X.8. and M.L. Morrison. 1999. Estimating burrow volume and excavation rate of pocket
gophers (Geomyidae). Southwestern Naturalist 44:173-183.

Smallwoed, K.5. and M.L. Morrison, 1999, Spatial scaling of pocket gopher (Geomyidae) density.
Southwestern Naturalist 44:73-82,

Smallwood, K.S., M.L. Morrison, and J. Beyea. 1998. Animal burrowing attributes affecting
hazardous waste management. Environmental Management 22: 831-847.
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and sapling trees and shrubs are provided. There is no quantitative or scientific support for the
DEIR’s conclusion that regeneration on the project site suddenly and recently stopped, nor is
there any of this support for how regeneration was purportedly used to determine biological
values of vegetation cover types visited on the project site. Furthermore, as pointed out
previously, the cumulative area within 100 feet of 35 selected sites totaled <0.019% of the
project area, which was an incredibly small percentage within which to compare regeneration of
frees and shrubs.

5. Wildlife abundance and diversity. No effort to estimate wildlife abundance is summarized in
the DEIR or supporting documents, Estimating abundance requires census, sight-resight, mark-
resight, capture-recapture, or scientific sampling for animals or their sign. None of these
methods were used. It was scientifically unacceptable to imply that wildlife abundance was
estimated or even indicated by reconnaissance-level surveys covering <0.019% of the project
area Tor a few days over the winter.

Without being able to indicate or measure abundance, it was also impossible to have
characterized diversity. Species diversity has a technical definition, rooted in information
theory, and which is measured or indexed.’! No diversity index or measure is described in the
DEIR.

Table 3 below demonstrates that the level of survey effort implemented by EDAW was much too
low to detect wildlife species at meaningful levels, The numbers in Table 3 were derived from
an 18-month research effort I led in the Altamont Pass, California,'? where raptor abundance has
long been known to be relatively high. Crews of biologists surveyed for raptors out to 400 m
from observation points. They recorded bird locations on maps and attributed their observations
in digital voice recorders every minute during 774 1-hour sessions. In Table 3, I show the tallies
of on-the-minute raptor and common raven observations out to 400 m from the observers, as well

1 Smallwood, K.S. 2002. Habitat models based on numerical comparisons. Pages 83-95 in Predicting
species ocowrrences: [ssues of scale and accuracy, J. M. Scott, P. J. Heglund, M. Morrison, M.,
Raphael, J. Haufler, and B. Wall, editors. Island Press, Covello, California.

12 Smallwood, K. S., L. Neher, D. Bell, J. DiDonato, B. Karas, S. Snyder, and S. Lopez. In press. Range
Management Practices to Reduce Wind Turbine Impacts on Burrowing Owls and Other Raptors in
the Altamont Pass Wind Resource Area, California. Final Report to the California Energy
Commission, Public Interest Energy Research — Environmental Area. Sacramento, California. 232

PP
The basic methods of the above study are also described in the following reports:

Smallwood, K. S. and C. Thelander. 2005. Bird mortality in the Altamont Pass Wind Resource Area,
March 1998 — September 2001 Final Report. National Renewable Energy Laboratory, NREL/SR-
500-36973. Golden, Colorado. 410 pp.

Smallwood, K. 8. and C. Thelander. 2004. Developing methods to reduce bird mortality in the
Altamont Pass Wind Resource Area. Final Report to the California Energy Commission, Public
Interest Energy Research — Environmental Area, Contract No. 500-01-019. Sacramento, California.
531 pp.
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as the tallies within 100 feet of the observers, which is the distance used by EDAW around 33
selected sites.

Table 3. Rates of observations of raptors at observation sites in the Altamont Pass, California
during scientific surveys.

No. of on-the-minute observations Hours spent per observation
Species All distances Within 100 feet  All distances  Within 100 feet
American kestrel 667 16 12 484
Burrowing owl 1463 0 0.5 Not seen
Coaper's hawk il 2 70.4 387.0
Common raven 5914 86 0.1 9.0
Ferruginous hawk 15 0 40.7 Not seen
Golden eagle 450 6 1.7 129.0
Merlin 2 1 387.0 774.0
Northern harrier 349 5 &) 154.8
Prairie falcon 182 6 43 129.0
Rough-legged hawk 2 0 387.0 Not seen
Red-shouldered hawk 1 0 774.0 Not seen
Red-tailed hawk 6007 49 0.1 15.8
Sharp-shinned hawk 2 0 387.0 Not seen
Swainson's hawk 14 0 553 Not seen
Turkey vulture 1477 30 0.5 25.8
‘White-tailed kite 86 0 9.0 Not seen

As can be seen in the tallies in Table 3, on average it took 48 hours of observation to detect an
American kestrel within 100 feet of the observers. It took 387 hours for each Cooper’s hawk
observation, 774 hours for each Merlin observation, 155 hours for each northern harrier
observation, 129 hours for each prairie falcon, and even 16 hours for each red-tailed hawk and 26
hours for each turkey vulture within 100 feet of the observer. Within 100 feet of the observer,
our crews never saw ferruginous hawk, burrowing owl, rough-legged hawk, red-shouldered
hawk, sharp-shinned hawk, Swainson’s hawk, or white-tailed kite, even though these species are
known to oceur in the Altamont Pass. As can be seen from there results, relying on a 100-foot
survey radius doomed the EDAW habitat assessment to detect almost no raptors, and this
conclusion is based solely on the survey radius. Considering the single visit per site and the
single season of the year surveyed, there was no hope the reconnaissance surveys by EDAW
would tally sufficient numbers of raptors for use in any kind of habitat evaluation or comparison
among vegetation cover types. The same problems undoubtedly limited detection of all other
bird species to levels that could not possibly be useful for habitat assessment or formulation of
project alternatives, impact estimates, or mitigation measures.

6. Presence/absence of non-native species. As with other factors mentioned, the DEIR and
supporting documents provides no explanation of how non-native species were factored into the
determination of biological values among the vegetation cover types. Did the presence of exotic
species mean a cover type had lesser biological value? If so, then why? What is the scientific
basis for this determination, and what are the thresholds, if any? I performed considerable
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research into exotic species invasions,'® and I have reviewed many papers and books on the topic
since my PhD Thesis work, but I do not recall any scientific basis for assigning lower biological
value to environments occupied by non-native species. Indeed, there is probably not a grassland,
wetland, or woodland left in California that does not support some non-native species.

7. Presence/absence of permanent or temporary surface water. The DEIR and supporting
documents provides no explanation of how this factor was used to assess biclogical value, nor
does it present a scientific basis for doing so. Frankly, it makes no sense. For example, why
would one assign lower biological value to oak woodland that lacked surface water? QOak
woodlands are not supposed to include surface water, and if the land did inciude surface water,
then it probably would not support oak woodland. Oak woodlands are of no inherently lesser
value than wetlands, and EDAW is being arbitrary and unscientific in assigning values to
vegetation cover types in this manner.

In summary, the habitat agsessment performed by EDAW was unseientific and flawed in
multiple, substantial ways. It was invalid as a scientific tool for determining biological values or
for charactering “habitat types.” It was inappropriate as a tool for estimating project impacts or
for formulating mitigation measures or the Impact Minimization Project Alternative,

Specific Impacts

3.10-1 Loss and degradation of wetlands. According to the DEIR, the proposed project would
destroy nearly 41 acres of wetlands, or 59% of the existing wetlands (Table 4). These losses
cannot be replaced, unless these types of wetlands were to be restored at locations where they
used to exist but were destroyed due to other human activities. Attempting to restore these
wetlands at other locations would be inappropriate due to unsuitable soil and hydrologic
conditions, or because other existing vegetation cover types would be destroyed in the process.

The DEIR presents a long discussion about how 507 acres of grassland and wetlands will be left
in place as a preserve. This preserve would be considered mitigation. for the project’s impacts.
However, these 507 acres of grassland and wetlands already exists, and would not in any way be
improved or enhanced by the project. In fact, the opposite would oceur; the project would cause
many indirect impacts which would degrade the environmental conditions within the preserve.
Not only would these 507 acres be reduced to a smaller and less connected, remnant habitat
patch with diminished value to animal and plant populations,'* but they would be degraded by
the many indirect impacts that come from residential development, such as prevention of natural

1 Smallwood, K.8. 1990. Turbulence and the ecology of invading species. Ph.D. Thesis, University of
California, Davis.

Smallwood, K.S. 1994. Site invasibility by exotic birds and mammals. Biological Conservation
69:251-259.

¥ Wilcox, B.A., and D.D. Murphy. 19835. Conservation Strategy: the Effects of Fragmentation on
Extinction. American Naturalist 125:879-887:
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disturbance cycles,® intrusive effects from urban areas, such as people, pets, and intolerance of

adjacency to coyotes, mountain lions, raccoons and other native wildlife often considered by Kopper-R-142
home owners to be nuisances,® intrusion by exotic animals'’ and plants,'® light pollution,' noise| Cont'd
pollution, chemical pollution, and vehicle collisions of animals attempting to cross new roads to

¥ Ricklefs, R.B., Z. Naveh, and R.E. Turner. 1984, Conservation of Ecological Processes. The
Environmentalist 4, Supplement 8:1-16.

16 Schonewald-Cox, C. and JW. Bayless. 1986. The Boundary Model: a Geographic Analysis of Design
and Conservation of Nature Reserves. Biological Conservation 38:305-322;

Schonewald-Cox, C.M. 1988. Boundaries in the Protection of Nature Reserves: Translating
Multidisciplinary Knowledge into Practical Conservation. BioScience 38: 480-486;

Kelly, P.A., and 1.T. Rotenberry. 1993. Buffer Zones for Ecological Reserves in California: Replacing
Guesswork with Science. Pages 85-92 in D.M. Bird, D.E. Varland, and J.J. Negro, eds. Raptors in
Human Landscapes. Academic Press, London.

" Brooks, R.P., M.I. Croongquist, E.T. D’Silva, .E. Gallagher, and D.E. Arnold. 1991. Selection of
Biological Indicators for Integrating Assessments of Wetland, Stream, and Riparian Habitats. Pages
81-89 in Biological Criteria: Research and Regulation. (EPA-440/5-91-005.) U.8. Environmental
Protection Agency, Washington, D.C.;

Lidicker, W.Z., Jr. 1991. Introduced Mammals in California. Pages 263-271 in R.H. Groves and F.
Di Castri, Editors. Biogeography of Mediterranean Invasions. Cambridge University Press, London;

Vuilleumier, F. 1991. Invasions in the Mediterranean Avifaunas of California and Chile. Pages 327-
358 in R.H. Groves and F. Di Castri, Editors. Biogeography of Mediterranean Invasions. Cambridge
University Press, London;

Smallwood, K.S. 1994, Site Invasibility by Exotic Birds and Mammals. Biological Conservation
69:251-259,

¥ Mulligan, G.A. 1965. Recent Colonization by Herbaceous Plants in Canada. Pages 127-46 in H.G.
Baker, and G.L. Stebbins, eds. The Genetics of Colonizing Species. Academic Press, New York;

Macdonald, LA.W., D.M. Graber, S. DeBenedetti, R.H. Groves, E.R. Fuentes. 1988. Introduced

Species in Nature Reserves in Mediterranean-type Climatic Regions of the World. Biol. Conserv.
44:37-66;

Alberts, A.C., A.D. Richmen, D. Tran, R. Sauvajot, C. McCalvin, and D.T. Bolger. 1993. Effects of
Habitat Fragmentation on Native and Exotic Plants in Southern California Coastal Scrub. Pages 103-
110 in J.E. Keeley, ed. Interface Between Ecology and Land Development in California, Southern
California Academy of Sciences, Los Angeles.

¥ Rich, C. and T. Longcore, eds. 2006. Ecological consequences of artificial night lighting, Island
Press, Covello, Califormia.
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visit disconnected patches of habitat>® Being nearly completely surrounded by residential
development, nothing about these 507 acres of natural resources will be “preserved.”

The DEIR implies that the project and its proposed wetlands preserve would benefit wetlands
conservation in the region because it is the only remaining hope to achieve connectivity with the
agencies’ proposed conservation area identified in a document prepared by Foothill Associates
and ECORP Consulting (Tune 2004), entitled “4 Conceptual-Level Strategy for dvoiding,
Minimizing, & Preserving Agquatic Resource Habitat in the Sunrise-Douglas Community Plan
Area” Thave not seen this document, as it was not included as an appendix to the DEIR. Ido
not know what agencies proposed this plan, or what chance the plan has of coming to fruition.
What I can tell about it, however, is that it is not certified nor is its implementation a certainty —
it is merely a conceptual plan. Therefore, it is inappropriate of the DEIR to imply that the
project’s impacts will be offset somehow by achieving connectivity between its proposed
wetland preserve and land protected by unstated means and to unstated levels in a conceptual
plan consisting of nothing more than a map (according to the reference in the DEIR).

The DEIR’s discussion on the likely performance of the wetland preserve, post-construction, is
upbeat, but relies on hydrologic modeling and whatever set of assumptions and data the
modeling was based. It would be folly as well as unscientific to assume the model predictions
are correct before they are tested by reality. Similarly, the claims that construction design,
including certain bridge designs and stormwater retention basins, will minimize interference with|
wetland processes and wildlife movement should be regarded as speculative until proven
otherwise. It may be that the hydrologic modeling will prove correct, and the construction
design will perform as claimed in the DEIR, and I would certainly hope that the DEIR’s
predictions will prove correct, but it is important to consider that these predictions could be
wrong, and to plan accordingly. There should be a monitoring plan measuring the mitigation
measures’ performance, and the monitoring results should be linked to thresholds tied to a
performance bond (see below, under Mitigation).

3.10-2 Loss and Degradation of Sensitive Natural Communities. The DEIR reports that
almost all the riparian habitat and sensitive natural communities on the site will be destroyed (see
Table 4 below). I agree this will be a significant impact. 1 disagree, however, that the evidence
is conclusive the cottonwoods and willows and other riparian shrubs and tress are senescing and
will not persist for much longer. Insufficient effort was made to make this case, and I find this
scenario highly unusual and perhaps too convenient. I{ind it suspect that after many decades —
perhaps longer than a century -- thousands of trees and shrubs suddenty begin dying off right
when a corporation wants to construct residential units on the site.

3.10-3. Loss of Oaks and Oak Woodland. The DEIR reports that all the caks on the site will
be wiped out. No comment, other than to agree this will be a significant impaect.

3.10-4 Loss and Degradation of Special-Status Wildlife Species Habitat. The DEIR does not
consider all the special-status species that actually or could use the project site, so its impact
assessment is deficient. The DEIR does not address the likelihood of the following species, all
of which I conclude have a reasonable likelihood of using the project site: White-faced ibis,

¥ Forman, T. T., et al. (13 other authers). 2003. Road Ecology. Island Press, Covello, California.
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sandhill crane, long-billed curlew, California gull, golden eagle, peregrine falcon, long-eared
owl, Lewis’s woodpecker, willow flycatcher, California horned lark, purple martin, bank
swallow, yellow warbler, vellow-breasted chat, Lawrence’s goldfinch, pallid bat, Townsend’s
big-eared bat, western mastiff bat, Yuma myotis, California kangarco rat, ringtail, mountain lion,
coast horned lizard (Table 2). Missing 23 species is troubling. Additionally, most other species
that are discussed in the DEIR are minimized in estimated impacts. The DEIR should be revised
to address the species I just listed, and it should re-evaluate the impact estimates for some of the
other species.

The DEIR is incorrect in some of its conclusions about raptors. It concludes Swainson’s hawk is
the only listed species expected to use the site, but I also expect peregrine falcon to use it. It also
says the site is unsuitable as nesting habitat for a list of raptor species, but I already proved it
wrong about Cooper’s hawk, I observed Cooper’s hawk on the site during the breeding season.

It is a little misleading of the DEIR to state that western spadefoot has not been documented on
the site. Inno way have there been any suitable surveys for this species, so there was no
possibility the species could have been documented on the site. It would be more informative of
the DEIR to state that no surveys have been performed for western spadefoot on the project site.

It is also misleading of the DEIR to refer to the habitat on the site as “potential habitat” of
western spadefoot. After acknowledging that western spadefoots have been documented all
around the project site, it is almost a certainty that the species also occurs on the project site.
The vemnal pools and grasslands on the project site are not potential habitat, but should be
regarded as habitat,

I agree with the DEIR’s conclusions that the project impacts would be significant with respect to
Valley elderberry longhorn beetle, nesting and foraging raptors, and western spadefoot.

3.10-5 Loss and Degradation of Special-Status Plants. I concur with the The DEIR (page
3.10-66) that the project would significantly and adversely affect populations of Greene’s
legenere.

In summary, specific impacts to vegetation cover types will be substantial, with direct losses of
59% of all wetlands, 76% of annual grasslands, and 100% of other vegetation cover types (Table
4), The DEIR does not even discuss the envirenmental impacts of losing so much of the annual
grassland, but this impact will be serious. Annual grasslands support some of the most diverse
assemblies of plant and wildlife species in California,2! many of which are threatened and
endangered. Grasslands are widely known among biologists to be very important as foraging,
nesting, and breeding habitat for a wide variety of wildlife species, not to mention the numerous
species of wildlife that reside in grasslands, and has been shown to support high bird species
richness compared to other vegetation types.” However, grasslands have been reduced in

*" Jones & Stokes Associates, Inc. 1989. Sliding Towards Extinction: Reassembling the Pieces.
Sacramento, California. Commissioned by The Nature Conservancy, San Francisco, California.

2 Jones & Stokes Associates, Inc. 1989.
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California from their original extent by about 90 percent, representing a tremendous and
significant loss of plant and wildlife habitat. The California Native Plant Society believes that
grasslands are rare locally, regionally, and statewide, especially considering the cumulative
losses that have occuured in the past 150 years. The decline of grasslands across the US has
resulted in an emerging conservation crisis of declining distribution and abundance of grassland
birds.*® Losing the grassland in the project site should be considered a significant impact.

Table 4. Rio del Oro Project impacts on an acreage basis.

Vegetation cover type Acres on project  Acres filled/destroyed  Percent lost to the

site by project project

Waters of the US 56.632 27.9 493
Vernal pools 35485 17.3* 48.8
Seasonal swales 6.044 3.6 59.6
Seasonal wetland 6.418 3.1 483
Ponds 3.540 2.9 81.9
Ephemeral drainage 5.145 3.3 64.1
Non-navigable waters 12.946 12.9 100.0
Vernal pools 2414 2.414 100.0
Seasonal swales 0.653 0.653 100.0
Seasonal wetlands 9.158 9.158 100.0
Ponds 0.721 0.721 100.0
Total wetlands 69.578 40.8 587
Cottonwood — Willow 57 57 100.0
riparian forest

Qak woodland 3 3 100.0
Cottonwood woodland 597 597 100.0
Willow woodland 4 4 100.0
Elderberry savanna 16 16.5 100.0
Mixed riparian scrub 190 160 100.0
Willow scrub 16 16 100.0
Coyote bush scrub 23 230 100.0
Annual grassland 1975 1500 75.9

* Including 2.2 acres of upland within 250 feet of vernal pools, referred to as “indirect impacts”
in the DEIR.

b Acreage of take not given in the DEIR, but I assume it will be all of it because coyote brush
scrub is associated with oak woodland and mixed riparian scrub, all of which will be destroyed
by the project.

” Brennan, L. A. and W. P. Kuvlesky, Jr. 2005. North American grassland birds: an unfolding
conservation crisis? Journal of Wildlife Management 69:1-13.
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CUMULATIVE IMPACTS

On page 3.10-68, the DEIR begins its cuamulative impacts discussion with an inappropriate
premise. It established its scope as the City’s Planning Area, which is an arbitrary area that has
no basis in biology. The scope of the cumulative effects analysis should be biologically based,
not politically based. For example, when one considers a project’s impacts on a federally
endangered species, one does not limit the analysis to those individuals of the species occurring
in the City’s planning area, but rather to all the individuals occurring within the species’
geographic range. Indeed, this is the impression given by the City’s policy on determining
significance of impacts to species after considering the species’ status in the region (General Plan
policy N.R.1.7.1). The determination of project impacts requires a biological scope that is larger
than the project’s footprint or the Planning Area, especially when it comes to cumulative
Impacts.

In addition to an inappropriate, arbitrary spatial scope, the DEIR’s discussion of cumulative
impacts appeared grossly simplistic and narrow, focusing on wetland acreages and Swainson’s
hawk foraging habitat, as if these are the only cumulative effects that matter. In fact, there are
potentially many complex cumulative effects that can and should be assessed. As a starting
point, I will overview cumulative effects analysis as recognized by scientists.

According to the National Research Council (1986)*, cumulative environmental effects can be
defined as:

¢ Time-crowded perturbations, in which perturbations are so frequent that the effects of one
have not dissipated prior to the next perturbation;

*  Space-crowded perturbations, in which the effects overlap spatially;

*  Synergisms, in which reactions between different types of pertwrbations cause qualitatively
and quantitatively different ecological responses; and,

*  Incremental and decrimental effects, in which the functional integrity of the species or
resource at issue is eroded.

Note that the Rio del Oro project DEIR only addressed the type of impact covered in the second
bullet above, and only for wetlands and Swainson’s hawk, and only within an arbitrarily defined
political boundary.

To perform a quantitative, cumulative impact assessment for each species, the thresholds of
significance need to be established, along with margins of safety around these significance
thresholds®. In the scoping phase of cumulative effects analysis, the DEIR needs to identify the
temporal and spatial scales of the assessment. The temporal scale should be set by the recovery
time of the species or other environmental resources at issue (e.g., resources upon which the

% National Research Council. 1986. Ecological knowledge and environmental problem-solving:
concepts and case studies, National Academy Press, Washington, D.C.

B MacDonald, L. H. 2000. Evaluating and managing comulative effects: Process and constraints.
Environmental Management 26:299-316.
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special-status species depend). According to Smallwood et al. (1999)%, the cumulative effects
analysis should extend over the amortized life of the project or the permit duration, and should
consider how long the types of project impacts generally last. They argued that the effects of
housing developments are permanent, so the cumulative effects analysis should extend to the
time when all land in the region has been converted to houses. The spatial scale should be set by
the ecological process that is most critical to the species or resource at issue. For setting the
spatial scale, the countable ecosystem approach” might be most appropriate, thus requiring
estimates of the adult male home range size of the largest camivore in the project area.
However, the size of the area normally occupied by a species’ population might be more
appropriate as the basis for setting the spatial scale of the analysis (Smallwood 2001)*. The
most common method for establishing the minimurn spatial scale for cumulative effects
assessment is to identify and delineate the watershed as the area within which to consider
cumulative impacfs”. Note that the Rio del Oro project DEIR used none of these approaches,
but rather used a political boundary, i.e., the City’s Planning Area.

Bedford and Preston (1988)*® maintained that the ecological system, rather than the project
footprint, should set the bounds of the cumulative impacts analysis. They argued that all the
projects and activities affecting the resource at issue should be considered within the watershed,
landscape or region in which the resource’s formation, distribution and biogeochemistry are
meaningful. According to MacDonald (2000), a curmulative effects analysis should also identify
options for modification, mitigation, planning, and restoration within the plan area. It should
also identify key data gaps and monitoring needs. Note that the Rio del Oro Project DEIR
performed some of these steps, but to the levels described by Bedford and Preston (1980) or
MacDonald (2000).

= Smallwood, K.S., J. Beyea and M. Morrison. 1999. Using the best scientific data for endangered
species conservation. Envirenmental Management 24:421-435.

27 Cousins, S.J. 1990. Countable Ecosystems Deriving from a New Food Web Eatity. Oikos 57:270-
275.

% Smallwood, K. S. 2001. Linking habitat restoration to meaningfiul units of animal demography.
Restoration Ecology 9:253-261.

% Bedford, B. L. and B. M. Preston. 1988. Developing the scientific basis for assessing cumulative
effects of wetland loss and degradation on landscape functions: status, perspectives, and prospects.
Eovironmental Management 12:751-771;

Reid, L. M. 1998a. Chapter 19. Cumulative watershed effects and watershed analysis. Pages 476-501,
in: Naiman, Robert J., and Robert E. Bilby, eds. River Ecology and Management: Lessons from the
Pacific Coastal Ecoregion. Springer-Verlag, N.Y ;

Reid, L. M. 1998b. Cumulative watershed effects: Caspar Creek and beyond. In: Ziemer, Robert R.,
technical coordinator, Proceedings of the conference on coastal watersheds: the Caspar Creek story,
1998 May 6; Ukiah, California. General Tech. Rep. PSW GTR-168. Albany, California: Pacific
Southwest Research Station, Forest Service, U.S. Department of Agriculture; 117-127.

¥ Bedford and Preston (1988)
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As I mentioned earlier, there are potentially many cumulative effects that will be contributed by
the Rio del Oro project. I will point out a few herein as a starting point, but I would suggest the
DEIR. address many more of them. For example, the preject and surrounding projects will have
substantial and significant adverse impacts on the ability of animals to move across the
landscape. Yet, the Rio del Oro Project DEIR did not use available methods to evaluate the
impacts of the project on animal movements.>’ There was no attempt to evaluate the ability of
wildlife and plants to move or disperse between wetlands remaining after build-out of all projects
in the region, or between the isolated elderberry shrub preserves, or along the disrupted streams
such as Morrison Creek.

There was no consideration of the possible effects of changes in water and other resources
moving downstream along Morrison Creek into areas known to be occupied by giant garter
snake.> The Project would fill a portion of Morrison Creek, so what will this significant change
do to water levels and water quality flowing into known giant garter snake habitat? There needs
10 be some assessment of changes in water flow, as well as in nutrient loads and animal
movements that the snake relies on. Also, there needs to be an assessment of the potential
impacts caused by contaminants introduced by the Project.

According to ECORPS Consulting, housing developments in the dredge tailings tend to
transform ephemeral water channels into perennial water channels, which are favorable to the
spread of the Southern watersnake (Nerodia fasciata).”® The southern watersnake is a large,
aggressive, aquatic snake that will compete with and consume many local species of amphibian
and reptile, including the giant garter snake. As of three years ago, the southern watersnake had
spread into Lake Natoma, only 2.5 miles from the Rio del Oro Specific Plan Project site.**
Morrison Creek leads to the northern edge of an area known to be occupied by one of about 3

* Beier, P, and S. Loe. 1992, A Checklist for Evaluating Impacts to Wildlife Movement Corridors.
Wildlife Society Bulletin 20:434-440;

Spackman SC, Hughes JW. 1995. Assessment of Minimum Stream Corridor Width for Biological
Conservation - Species Richness and Distribution Along Mid-Order Streams in Vermont, USA.
Biological Conservation 71:325-332.

2 Hansen, G. E. 1986. Status of the gjant garter snake Thamnophis couchi gigas (Fitch) in the southern
Sacramento Valley during 1986. Final Report to the California Department of Fish and Game,
Sacramento, California.

* Stitt, E. W., P. S. Balfour, T. Luckau, and T, E. Edwards (ECORPS Consulting, Ine.). 2005. The
southern watersnake (Nerodia fasciata) in Folsom, California: history, population attributes, and
relation to Other introduced watersnakes in North America. Cooperative Agreement #11420-1933-
CMQ02. Final Report to U.S, Fish and Wildlife Service, Sacramento, Califomia.

* Stitt et al. (2005).
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populations that remain of the giant garter snake.>® The Rio del Oro Specific Plan Project DEIR
should address the potential impacts of facilitating the downstream spread of southern
watersnake ito areas occupied by the endangered giant garter snake and other species.

There are undoubtedly many additional examples of curnulative effects that can and should be
assessed in the DEIR. However, the discussion of cumulative impacts was seven paragraphs in
length, and therefore fell far short of adequate. The DEIR’s consideration of cumulative impacts
caused by infrastructure development in the region was cursory, referring to other EIRs that
addressed roadways. However, the Rio del Oro project contributes to curmulative irapacts that
come from other sources than just roadways, and these can be considerable. For example, the
project will need water and electric power. Where will the water come from and what impacts
will this water use have on wildlife and plants elsewhere? Where will the electric power come
from, and what affects will the power generation and transmission have on wildlife?

Demand at build-out of Rio del Oro would be 8,891 acre-feet per year, according to the DEIR. It
‘was extremely difficult for me to follow the DEIR’s analysis on sources of water for the project
and where it will come from. Therefore, for the purpose of illustration I will assume all this
water will come from surface sources, or ultimately could be used for crop irrigation (or use in
wildlife habitats). Assuming the average crop in the Sacramento Valley requires 4 acre-feet per
acre per year, then Rio del Oro will use enough water to remove about 2,223 acres of farmland
from production. To take this example further, alfalfa production, which is an important and
pervasive crop in the Sacramento Valley and which is relied upon a great deal by Swainson’s
hawks,* requires about 4 acre-feet per acre per year. The Rio del Oro demand would be large
enough to curtail production of 2,223 acres of alfalfa, or 2,223 acres of prime Swainson’s hawk
foraging habitat. Further yet, there is a cumulative water demand from ongoing and foreseeable
development in the region that ought to be addressed ina a revised DEIR. The cumulative
impact of water demand on Swainson’s hawks and other species can and should be considered in
the DEIR.

As for electric power, the DEIR mentioned firture construction of the Cosumnes Power Plan,
which would generate electric power from natural gas. Much of the electricity generation in
California is from natural gas-fired power plants, and much of the local utility’s power is from
this source. Numerous additional gas-fired plants were recently permitted by the California
Energy Commission (CEC). The environmental reviews for these plants are available on the
CEC’s web site, so I reviewed some of the documents for inland power plants relying on fresh
water (as opposed to sea water) for cooling. Assuming each dwelling unit will require about

* Hansen, G. E. 1986. Status of the giant garter snake, Thamnophis couchi gigas (Fitch) in the southern
Sacramento Valley during 1986. Final Report to the California Department of Fish and Game,
Contract C-1433. Unpublished, 28 pp.

% Smallwood, K.S. 1995. Scaling Swainsoen's hawk population density for assessing habitat-use across an
agricultural landscape. J. Raptor Research 29:172-178.

Smallwood, K.8., B.J. Nakamoto, and S. Geng. 1996. Association analysis of raptors on an
agricultural landscape. Pages 177-190 in D.M. Bird, D.E. Varland, and J.J. Negro, eds., Raptors in
human landscapes. Academic Press, London.
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0.0055 megawatts (MW) per year, Rio del Oro at build-out would demand about 63.8 MW/year
for dwelling units alone. Given the rate of water use for cooling among gas-fired power plants,
one can use the model in Figure 1 to project the annual water requirement for 63.8 MW of
demand, which would be 1,785 acre-feet. Assuming the average crop in the Sacramento Valley
requires 4 acre-feet per acre per year, then Rio del Oro’s energy demand would require enoungh
wader to irrigate 446 acres of arable farmland. One might also be able to estimate the acreage of
wetland habitat that will be lost, by estimating annual flow-through needed to support various
types of wetland in several local settings. In lieu of these figures, it would be reasonable to
assume that, due to this project, another 446 acres of Swainson’s hawk foraging habitat (e.g.,
alfalfa®™) will lose its irrigation, and will be degraded as habitat. Impact estimates could also be
made due to the emissions of criteria pollutants from these power plants, as well as the habitat
covered over by the plant foundation and infrastructure. However, these impacts ought to be
considered in a revised DEIR.

8000
Water = 1557.3 + 3.572MW

2= (0.50, P < 0.01
7000 - 0O

6000 4

Required water
in acre-feet per
year

5000 -

4000 4

3000 -

2000

1000 -

0 200 400 600 800 1000 1200

Mw
Figure 1. Relationship between the required water use for cooling inland, natural gas-fired
power plants in California and the rated capacity of the power plants. Data were from the
California Energy Commission.

In another example, if one assumed the electric power would be from wind turbines, which are
growing in use in California, then one can use available data to estimate the impact the project’s
demand would have on birds (Table 5). According to the data from the Altamont Pass Wind
Resource Area, 63.8 MW of demand would likely result in the annual deaths of at least 7 golden
eagles, 21 red-tailed hawks, 124 raptors altogether, and 298 birds of all types. However, the

7 Smatlwood, K.S. 1995. Scaling Swainson's hawk population density for assessing habitat-use across an
agricultural landscape. J. Raptor Research 29:172-178.
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wind turbines in the Altamont Pass are much less efficient than their rated capacity, so if the
energy for the project was to cotne solely from wind, then one could multiply the estimates in
Table 5 by a factor of 2.5 to 5. Thus, if one was to assume that California’s Renewable Portfolio
Standard goal of 20% of its electric power generated from renewable sources, and that a factor of
5 is needed to adjust the installed wind power capacity to meet actual power output (i.e., adjust
for inefficiency in the wind turbines), then the numbers in the right column of Table 5 would be
about right for the annual death toll attributable to Rio del Oro’s energy demand. The DEIR
should be revised to address these potential impacts and how to mitigate them.

Table 5. Annual mortality estimates from the Altamont Pass Wind Resource Area, California.*®

Mean deaths/MW/yr Annual deaths for 63.8 MW of wind

Species in the Altamont Pass  power generation in the Altamont Pass
Golden eagle 0.115 7.3

Red-tailed hawk 0.324 206

Raptors 1.943 124.0

All birds 4.672 298.1

3.10.4 Residual Significant Impacts. The DEIR is unclear on what are residual significant
impacts (page 3.10-72). The impacts assessment was deeply flawed, relying largely on
unscientific methods to determine habitat values and wildlife species occurrences and
abundance. In the end, the only reliable impacts assessment is in comparisons of acreages of
vegetation cover types pre- and post-project construction, and even these are dealt with overly
simplistically. These large shortfalls in the impacts assessment are likely the reason the small
paragraph on residual significant impacts leaves the reviewer wondering what additional value
this paragraph adds. The fact is that the reviewer of the DEIR is left with very little idea how
extensive the environmental impacts will be, but I will agree with the conclusion in the
paragraph that impacts will be significant and unavoidable.

RANCHO CORDOVA BIOLOGICAL RESOURCES POLICIES

Policy N.R.1.1: Protect rare, threatened, and endangered Speciés and their habitats in
accordance with State and federal law. (Further implemented through Actions NR.1.1.1 through
NR.1.1.4).

The project would not protect rare, threatened and endangered species and their habitats in
accordance with state and federal law. For one thing, the take permits have yet to be issued by
state and federal regulatory agencies, and mitigation plans have yet to be finalized and circulated
as part of this environmental review, so it is premature of the DEIR to claim that the project
complies with this policy. Further, the DEIR acknowledges, and I concur, that project impacts
will be significant and unavoidable in multiple cases involving special-status species. Further

® Smallwood, K. S., C. G. Thelander, 2008. Bird Mortality in the Altamont Pass Wind Resource Area,
California. Journal of Wildlife Management 72:215-223.
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yet, the DEIR did not even address the Migratory Bird Treaty Act, which prohibits the taking of
most bird species that will be affected adversely by the project. Almost all of the bird species in
Table 2 are protected by the MBTA, and many are protected by additional State and Federal
laws, yet most will be adversely affected, Losing 76% of the grassland area, grassland-adapted
birds will be substantially affected. Losing 59% of wetlands, most wetland-adapted species will
be adversely affected by the project. Losing 100% of riparian and woodland and shrubland
cover types, many bird, mammal, reptile and amphibian species will be adversely affected by the
project, including multiple rare, threatened, and endangered species. Swainson’s hawk will be
adversely affected, and so will be peregrine falcon, endangered crustraceans, valley elderberry
longhorn beetle, western spadefoot, white-tailed kite, northern harrier, and many other species.
The DEIR does not dispute these findings in the Biological Resources section, but it does dispute
them in App. P. :

Action N.R.1.1.1: Incorporate large habitat preserves and interconnected wildlife corridors in
new development areas to provide ample space for animal movement,

The project would leave one large wetland preserve, but its connectivity to similar habitat — or to
any habitat — would be restricted to the eastern boundary. Currently, wildlife can traverse the
entire project area, including from or to the east and north of the site. After development, there
will be a much reduced habitat area for wildlife to use, and it will be connected to other habitat
only to the east. Why would wildlife benefit from the ability to travel one way into a dead-end
strip of wetland/grassland? What will be left will not be a movement corridor, but rather a dead-
end trap that will bring wildlife into conflict with people on three sides.

Furthermore, the elderberry shrub preserves will be tiny and completely disconnected from each
other and from any other habitat areas.

Action NR.1.1.2: Review projects through the entitlement process and CEQA analysis to ensure
that they comply with this policy if the site contains unique habitat, creeks, and/or wooded
corridors.

The habitat analysis was based on a flawed methodology that sampled only 0.019% of the
project area. The wildlife survey methods would not be accepted by professional peers in a peer
review process and had no precedent in science. I detected more wildlife species in 90 minutes
than the consultants did over 3 days. The surveys were designed to minimize detections of
wildlife, in my assessment.

Action NR.1.1.3: As part of the consideration of development applications for individual
Planning Areas containing habitats that support special-status plant and animal species that are
planned to be preserved, the City shall require that these preserved habitats have
intercommections with other habitat areas in order to maintain the viability of the preserved
habitat to support the special-status species identified. The determination of the design and size
of the interconnections” shall be made by the City, as recommended by a gualified professional,
and will include consultation with the California Department of Fish and Game and U.S. Fish
and Wildlife Service.
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No matter who decides on the design and size of the interconnections, what I see deseribed in the
DEIR will be inadequate to support multiple special-status species. The elderberry shrub
preserves will lack any sort of connection except for sky. The wetland preserve will be
connected to other habitat only on one side.

Action NR.1.1.4: Prior to the approval of any public or private development project in areas containing
trees, the City shall vequire that a determinate survey be conducted during the nesting season (March 1
and August 31) to identify if active nesting by birds protected umder the Migratory Bird Treaty Act
(MBTA) is taking place. If all site disturbance is to occur outside this time, the actions described in this
mitigation measure are not required. {fnesting activity is observed, consultation with the City of Rancho
Cordova Planning Department shall be condcted in order to determine the appropriate mitigation, if
any, required fo minimize impacts to nesting birds. No activity may occur within 100 feet of any nesting
activity or as otherwise required following consultation with the California Department of Fish and
Game.

In my reading of the DEIR, I did not see that the preconstruction surveys would be performed
during the raptor nesting season. '

Policy NR.1.2: Conserve Swainson’s hawk habitat consistent with State policies and
Department of Fish and Game Guidelines. (Further implemented through Action NR.1.2.1).

Based on my reading of DEIR, the mitigation plan for Swainson’s hawk has not been finalized,
50 it is premature of the DEIR to claim that the project will comply with this policy.

Action NR.1.2.1 — Establish a Swainson's Hawk Ordinance in coordination with the

California Department of Fish and Game to establish the process of mitigating for the loss of
Swainson’s hawk foraging habitat based on habitat value lost to development. The ordinance
will set forth a process where habitat lost to development will be mitigated through the
permanent protection of equivalent or better existing habitat conditions (referred to hereafier as
“mitigation lands ). The specific required mitigation ratios (habitat acreage lost versus
mitigation lands) and any other provisions to mitigation process shall be established through
technical studies as part of the development of the ordinance and will take info account value of
habitat to be converted in relation to habitat value of the mirigaiion lands (e.g., relation to
nesting sites), proximity of the mitigation lands to adjacent conditions affecting habitat fe.g.,
nearby land uses and already permanently protected lands), and other relevant factors. The
ordinance will also establish standards ensuring that mitigation land will be adequately
protected and managed in perpetuily (e.g., via conservation easement, deed restriction or other
appropriate method), and setting forth the timing of the required provision of mitigation lands in
relation with the timing of the loss of habitat in the City (as its boundaries may be changed
through subsequent annexations), such that mitigation lands shall be provided no later than
prior to ground disturbance.

I do not understand why App. P of the DEIR concludes the DEIR complies with this measure,
becaunse I did not see any ordinance nor did I see any process or methodology to mitigate for loss
of Swainson’s hawk foraging habitat based on habitat values. In fact, the Biological Resources
section of the DEIR concludes that Swainson’s hawk foraging habitat will not be protected at the
same acreage as will be destroyed by the project. There were no “technical studies” to estimate
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or compare habitat values. The draft mitigation plan was incomplete at the time the DEIR was
circulated for public review, so it is also premature to conclude that the mitigation will meet the
timing specified in the Action, or that the protection of the mitigation land will be consistent with
the Action.

Policy NR.1.4: Discourage the planting of invasive species.

App. P claims the mitigation plan will “ensure that invasive species do not adversely impact the
preserve,” whereas the Biological Resources section of the DEIR concludes invasive plant
species will inevitably degrade the grassland and wetland vegetation in the wetland preserve.
One thing is for certain, however, and that is that establishing a sizable, private recreation area
adjacent to the wetland preserve (see response in App. P to Action OSPT.2.3.1) will expose the
preserve to invasive species.

Action NR.1.7.1: For those areays in which special status species are found or likely to

occur or where the presence of species can be reasonably inferred, the City shall require
mitigation of impacts to those species that ensure that the project does not contribute fo the
decline of the affected species populations in the region to the extent that their decline would
impact the viability of the regional population. Mitigation shall be designed by the City in
coordingtion with the U.S. Fish and Wildlife Service (USFWS) and the California Department of
Fish and Game (CDFG), and shall emphasize a multi-species approach to the maximum extent
Jfeasible. This may include development or participation in a habitat conservation plan.

The DEIR provided no basis from which to determine whether project impacts will affect species
regionally. Its mitigation and monitoring plans, most if not all of which were incomplete at the
time the DEIR was circulated, included no means to assess the mitigation effectiveness on
special-status species. Monitoring of on-site wetlands focused on water levels and percent plant
cover, but not on the distribution and abundance of special-statns species.

Furthermore, there is no real multi-species approach, and no participation with an HCP. The
formulation of mitigation plans are usually deferred to unspecified, later dates, and some
mention the possibility of being modified to use the South Sacramento County HCP, but these
plans are incomplete and their deferred formulations denies me and others from meaningfully
participating with the environmental review.

Policy NR.1.8: The City shall encourage creation of habitat preserves that are immediately
adjacent to each other in order to provide interconnected open Space areas for amimal
movement.

I do not understand the applicant’s response to this Policy. It claims the DEIR complies with this
Policy because deing so is not required. Whatever it is the applicant is trying to say, the
mitigation plan does not comply with the Policy. There is no habitat preserve to the east of the

project area; rather, there is a conceptual plan for such a preserve.

Policy NR.1.9: The City shall require that impacis fo riparian habitats be mitigated at a no net
loss of existing function and value based on field survey and analysis of the riparian habitat to
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be impacted. No net loss may be accomplished by avoidance of the habitat, restoration of
existing habitat, or creation of new habitat, or through some combination of the above.

Again, the response to this policy in App. P is at odds with the conclusion in the Biological
Resources section of the DEIR, which states the following, “Preservation of a total of 5.08 acres
of riparian habitat and creation of 12.3 acres of riparian habitat would partially compensate for
the loss of biologically valuable riparian habitat under this alternative. Removal of the viparian
habitat present on the project site constitutes a substantial adverse effect on sensitive natural
communities for purposes of CEQA. Thus, loss or disturbance of riparian habitat weuld be
considered a direct and indirect significant impact.” The DEIR goes on to state, “Although it is
anticipated that a plan [which is not complete] to compernsate jfor the loss of some of the riparian
habitat would be developed, the project would still result in a substantial net loss of cottonwood-
and willow-dominated communities that currently provide habitat for nesting and foraging
rapltors, neotropical migrant land birds, and other birds, as well as other common wildlife
species. Therefore, with implementation of Mitigation Measures 3.10-2a and 3.10-2b, the direct
and indirect impacts under the Proposed Project and High Density Alternatives would remain
significant and unavoidable.” These statements contradict the response to the policy in App. P.

Policy NR.2.1: Require mitigation that provides for “no net loss” of wetlands consistent with
current State and federal policies. (Further implemented by Action NR.2.1.1).

Again, the applicant’s response to this policy in App. P is contradicted by conelusions in the
Biological Resources section of the DEIR. The App. P response is that, yes, the project complies
with this policy by achieving a no-net-loss of wetlands, whereas the Biological Resources section
states, “The loss and degradartion of USACE jurisdictional vernal pools and other wetland
habitats under either the Proposed Project Alternative or the High Density Alternative
constitutes a substantial adverse effect on federally protecied waters of the United States,
including wetlands, as defined by Section 404 of the CWA. Removal of nonjurisdictional
wetlands on the project site under the Proposed Project Alternative or the High Density
Alternative constitutes a substantial adverse effect on sensitive natural communities as identified
by DFG and on waters of the state subject to Central Valley RWOCB jurisdiction. Even with
creation of the wetland preserve and implementation of a USACE-approved wetland MMP, this
is considered a direct and indirect significant impact.” In fact, the project would destroy 5%
of the existing wetlands, and the remaining wetlands will be degraded, which is acknowledged in
the Biological Resources section. App. P presents an entirely different picture,

Furthermore, the mitigation and monitoring plan remains a draft, so it is premature to conclude
that the mitigation will achieve a no-net-loss of wetlands.

Policy NR.3.1: Coordinate with property owners and local interest groups, such as the
Sacramento Urban Creeks Council, to restore, enhance, and preserve creeks in Rancho
Cordova.

The response to this policy in App. P appeared to be misleading. It did not indicate that any
local interest groups had actually been consulted, and that no coordination had been done to
enhance or preserve Morrison Creek. The mitigation measures involving Morrison Creek appear
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to have been formulated unilaterally to date. However, the formulation of these measures has yet
to be completed.

Policy NR.4.1: Conserve native oak and landmark tree resources for their historic, economic,
aesthetic, and environmental value.

The response in App. P claims the project will be consistent with this policy, but the Biological
Resources section of the DEIR presenis a different story. All of the acreage supporting oaks and
other trees are projected to be lost to the project. Oak trees will be measured for possible on-site
protection, but not until after the CEQA review has ended, thereby excluding me and others from
participating in a meaningful way. Without having the mitigation plan presented in the DEIR, it
is premature of App. P to claim the project meets the policy.

Action NR.4.1.1: Implement the City’s Tree Preservation and Protection Ordinance (and
update as necessary) to establish minimum requirements for preserving native trees and
landmark trees in the City, including a definition of the size, species, and age requirements of
landmark, oak, and other irees to be protected and/or replaced.

According to App. P, the project is consistent with this policy, but I cannot understand why.
Because there is no Ordinance yet? Anyhow, the DEIR did not present sizes and ages of tree
species inventoried on the project site.

Action NR.4.1.2: Where feasible, require underground utility lines that are in close proximity
to oaks and other landmark trees to be designed and installed to minimize impacts to trees. Work
with the utility provider(s) to coordinate transmission line location and other potential impacts
associated with the undergrounding of the utilities.

The response to this policy in App. P is the following, “The project would likely remove 47
native oak irees greater than 6 inches dbh. No existing trees are expected to conflict with the
installation of underground wtility lines.” In fact, according to the Biological Resources section,
there will be no more oak trees, so the response in App. P is a little misleading, perhaps.

Action NR.4.1.3: Establish development guidelines that require all oak habitat fto be avoided to
the maximum extent feasible. When avoidance is not possible, require mitigation efforts that
result in preservation of in-kind habitat in the Planning Area.

The App. P response is, “The project would result in the loss of 3 acres of oak woodiand habitat.
See discussion NR 4.1 for a description of tree mitigation.” According to the Biological
Resources section of the DEIR, all 3 acres of these oaks are projected o be removed. There is
no plan to replace these 3 acres in the project area. Therefore, the App. P response is misleading,

Policy NR.4.4: Prior to the approval of any public or private development project in areas
identified or assumed fo contain trees, the City shall require that a determinate survey of tree
species and size be performed. If any native oaks or other native trees six inches or more in
diameter at breast height (dbh), multitrunk native oaks or native trees of 10 inches or greater
dbh, or nonnative trees of 18 inches or greater dbh that have been determined by a certified
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arborist to be in good health are found to occur, such trees shall be avoided if feasible. If such
trees cannot be avaided, the project applicant shall do one of the following.

* All such trees shall be replaced at an inch for-inch ratio. A replacement iree planting plan
shall be prepared by a certified arborist or licensed landscape architect and shall be submitted
to the City of Rancho Cordova for approval prior to removal of trees; or,

* The project applicant shall submit a mitigation plan that provides for complete mitigation of
the removal of such trees in coordination with the City of Rancho Cordova. The mitigation plan
shall be subject to the approval of the City.

» If the City of Ranch Cordova adopts a tree preservation ordinance at any time in the future,
any future development activities shall be subject to that ordinance instead.

According to App. P, “Mitigation measure 3.10-3 presented in the EIR/EIS is consistent with the
provisions set forth in Policy NR. 4.4 However, the mitigation measures have not been
formulated yet, and the DEIR says this formulation will happen after the CEQA review, thereby

excluding me and others from participating in a meaningful way.

Proposed Revised Action NR.1.1.1: Incorporate habitat preserves and interconnected wildlife
corridors in new development areas to allow for animal movement where feasible and as
necessary for viability of protected species.

According to App. P, the project is consistent with this proposed revised action. However, the
project is even more inconsistent with this revised action than it is with the original. The project
would leave no wildlife corridors. Instead, it will leave two small, isolated elderberry shrub
preserves, and one 507-acre wetland preserve closed in on 3 sides by residential and commercial
developments. The cotridor would iead from where to where?

Summary of Consistency with City of Rio Vista Policies

There are additional proposed revised actions and policies, as well as applicant responses in App.
P, but I did not see any changes in the App. P responses or in my comments from the originals.

Generally, conclusions in App. P differed a great deal from those in the Biological Resources
section of the DEIR, sometimes to the degree that they were completely contradictory. It looks
to me like someone else prepared App. P compared to those who prepared the Biological
Resources section, and there was poor correspondence between the two efforts. Some of the
App. P conclusions appeared misleading, having omitted important, relevant information in order
to conclude compliance with the corresponding action or policy. The DEIR should be revised
with a completely rewritten summary of project consistency with City of Rio Vista General Plan
Policies. The DEIR should not conclude the project is consistent with any Rancho Cordova
actions and policies unless the corresponding mitigation measures are fully formulated and
circulated for public review, and unless the conclusion is supportable in every other way.
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MITIGATION

On page 3-10.22, the DEIR states, “Compensatory mitigation would likely be tied to the various
phases of development and would be phased in with project implementation.” In this statement
the DEIR. defers formulation of the mitigation to unspecified later dates, when neither I nor any
other mentber of the public can participate in any meaningful way with the environmental
review. This shortfall is to be found in many of the specific mitigation measures, below.

3.10-1 Loss and degradation of wetlands. The DEIR proposes a mitigation and monitoring
plan (MMP) which is undergoing review by state and federal agencies, and is not final.
Therefore, the DEIR presents a mitigation plan consisting of measures that may yet be
formulated after the public has had an opportunity to review and participate with the process. In
short, the DEIR defers the formulation of mitigation measures to unspecified, later dates when
neither | nor other members of the public can meaningfully participate.

The DEIR (App. Q) defers formulation of the MMP funding mechanism to an unspecified, later
date. It says monitoring and maintenance will be funded through an endowment, a Community
Facilities District, or Mello-Roos District as approved by the Corps and USFWS. In other
words, the project applicant does not know how the MMP will be funded. The funding
mechanism should have been decided upon and described in detail as part of the public review of
this project. If it had been, then I could have commented on the sufficiency of the funds and the
strengths and weaknesses of the funding mechanism in supplying sufficient funds.

The current draft of the MMP proposes restoration and creation of 17.9 acres of vernal pools
within the 507 acre Wetlands Preserve. Which vernal pools require restoration, and why? The
vernal pools I was able to view from the perimeter of the project site appeared in fine condition,
and I could not determine what about them needs restoring. App. Q of the DEIR (The Wetland
Mitigation Plan) also concluded that the preserve area was “relatively undisturbed” and well
connected. So what is there to restore? Tt does not appear to me that there is any need for
restoration. Without need for restoration, the project applicant should not be allowed to attempt
restoration, because these activities could cause more harm than help.

As for wetlands creation, the DEIR makes no mention of the adverse impacts that would be
caused to grassland and grassland-adapted species as a result of converting grassland to vemal
pools. The Wildlife Society®® accepted wetland creation as a form of mitigation only if the
following conditions apply: (1) Creation of similar types of wetland in the region has been
successful and documented; (2) The project proponent funds research on other similar wetlands
in the region in order to learn how to most effectively create wetlands; (3) Only competent
biologists are used; (4) The project proponent funds long-term monitoring to ensure that the
created wetland is functioning properly and is self-perpetuating; and (5) The project proponent
provides an irrevocable trust for long-term funding of management of the wetland. The DEIR
offered little if any real evidence that creation of similar types of wetlands have been successful

% Hammer, D. A, R. D. Crawford, A. H. Hoffman, D. B. Inkley, M. C. Landin, J. S. Larson, J. A.
MeGliney, R. E. Stewart, Jr., R. Stromstad, M. W. Weller, and D. E. Wesley. 1994. Mitigation
banking and wetlands characterization: the need for a national policy on wetlands. Wildlife Society
Technical Review 94-1, 25 pp.
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in the region. The DEIR referred to vemal pools created at Clay Station, pointing out that
resource agencies often visit the site as a model of vernal pool creation, but the DEIR did not
reference any peer-reviewed publications stemming from monitoring or research at this or any
other vernal pool created in the region. The project proponent funded consultants to digitize the
boundaries of vernal pools and other wetlands at the Cook Property, but this effort was not
research. The DEIR also did not commit an irrevocable trust fund for monitoring and
management of the created wetlands. Therefore, three of The Wildlife Society’s criteria were
unmet by the DEIR. According to the DEIR, the other two criteria were met, though I am not
entirely convinced that they were.

Wetland creation as a mitigation measure is the type of measure that requires rigorous standards,
given its poor track record. CNPS*® and CDFG™ insist that the mitigation design,
implementation measures, and reporting methods be clearly documented, along with who or
which agencies will be responsible for achieving clearly defined success criteria. Assurances
must be provided in writing that certain performance criteria of the mitigation plan will be
realized, and guaranteed by a negotiable performance security large enough to complete the
mitigation and to pursue alternative mitigation measures should the implementation be
incomplete or the objectives fail to be achieved. Fifteen years of monitoring the success of the
mitigation should be the minimum time period before returning the performance security. The
DEIR provides only one or two of the details identified in this paragraph, and it did not commit
to 15 years of monitoring.

Not only is discussion missing on the adverse impacts caused by wetlands creation, but the
locations and configurations of the created pools have not been decided, pending additional
analysis (page 15 of the DEIR’s App. Q). In other words, the formulation of this measure has
been deferred to an unspecified, later date, when I cannot meaningfully participate as a CEQA
reviewer. I sugpest the DEIR be revised so that it identifies exactly where and in what
configuration wetlands would be created. More importantly, however, I recommend that wetland
creation on the 507 acre preserve not be attempted because doing so will adversely affect
grassland-adapted species as well as vernal pool species that require upland conditions for part of
their lifecycles.

The success criteria listed in Table 4 of App. Q of the DEIR appear arbitrary and only vaguely
related to the special-status species that are central to vernal pool creation. One is hydrologic in
nature, and the other 3 relate (o vegetation cover. But how does the occurrence of at least 10
plant species relate to the occwrrence and abundance of threatened and endangered species in
these types of vernal pools? No success criteria actually include presence or abundance of the
species that are the reason for the mitigation in the first place. Habitat restoration is an empty

*? California Native Plant Society. 1998. Mitigation guidelines regarding impacts to rare, threatened, and
endangered plants. California Native Plant Society. http://www.cnps.org/archives/mitigation2. htm.

* California Department of Fish and Game. 1997. Guidelines for assessing the effects of proposed
developments on rare, threatened, and endangered plants and plant communities. California
Department of Fish and Game, Sacramento.
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accomplishment if it contains none of the species for which the habitat was restored.* I snggest
that the DEIR be revised to include definitive success criteria for wetlands creation, focused on
the species for which the mitigation is targeted.

1 could not wnderstand Table 5 in App. Q of the DEIR. Table 5 in App. Q presents the
monitoring schedule, but I cannot understand it. Under Hydrology and Invertebrates, what
does “yes” mean? I suggest the DEIR be revised so that the public and decision-makers can
understand what it is being presented in Table 5 of App. Q.

On pages 34 and 37 of App. Q of the DEIR, what is the point of the wildlife surveys? This same
question goes to the other resources that would be monitored as described in this plan. There are
no thresholds of significance, or thresholds upon which additional actions would be taken. No
species are named as targets of the moniforing. No power analysis is presented in support of
sample size requirements, and no sample size is mentioned at all. There is no explanation of
what would be done with the wildlife survey data, or how the data collected would be analyzed
or used to take additional actions. Furthermore, using a meandering path through the vernal pool
complex will not yield comparable wildlife data, and therefore is scientifically unsound. I
suggest that the DEIR be revised to include a scientifically sound monitoring program, because
this one is not even close to acceptable,

The MMP is also deficient by not establishing baselines against which to compare monitoring
data, except for the digitized perimeters of wetlands. Baseline data are needed on distribution
and abundance of multiple target species, including threatened and endangered and other special-
status species. Based on my review of the DEIR and its supporting documents, it appears to me
that no effort has yet been made to survey the pools in the proposed Wetlands Preserve for
special-status species, and no effort has been made to sample any other plants or wildlife species
in the surrounding grasslands. It will not be possible to assess the performance of created or
restored wetlands, let alone the performance of the Wetlands Preserve in the absence of any
wetland creation or restoration. 1 suggest the DEIR be revised so that it includes a plan to
establish baseline distribution and abundance characterizations for all special-status species
ocewrring in the project area.

Under Contingency Measures, App. Q of the DEIR is deficient becanse the performance
criteria do not include the status of any special-status species. The performance criteria are of
peripheral variables with unknown, unquantified relationships to the special-status species. Even
if the performance criteria are considered achieved, there will be no verification that the special-
status species actually ocour in the ponds. Also, pessible remediation measures are not
identified, thereby deferring the formrulation of these measures until well after the CEQA review.

Also under Contingency Measures, App. Q (page 40) of the DEIR defers the formulation of the
contingency mitigation to an unspecified, later date. It says that if additional analysis indicates
the proposed wetlands construction site will not be suitable, then another site will be selected. It
also says the funding mechanism is “to be determined.” By certifying this EIR without further
developing this mitigation plan, there is no way I can provide meaningful comments on the

2 Morrison, M. L. 2002. ‘Wildlife Restoration: Techniques for habitat analysis and animal monitoring.
Society for Ecological Restoration, Island Press, Covele, California.
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mitigation plan. I cannot possibly determnine whether the alternative construction site(s) would
be suitable or whether the funding amount or the funding mechanism would be sufficient. The
DEIR needs to specify where alternative sites are located, and if needs to detail the funding
amounts and funding mechanisms.

According to App. Q of the DEIR, 13 acres of seasonal wetlands were constructed in 1994 as
mitigation for this project in the Clay Station Mitigation Bank and is fully functioning.
However, I don’t know what the consultants mean when they say these wetlands are “fully
functioning.” Does this mean the same special-status species that occur on the project site are
now residing in the seasonal wetlands at Clay Station Mitigation Bank? Is there some other
definition of functionality? Why is wetland construction in 1994 tied to this project in 20087 I
suggest the DEIR be revised to explain what is meant by “fully functioning,” and to explain why
wetland constructed in 1994 should now be regarded as mitigation for this project’s impacts.

A scientific basis could be established for using the Cook Property to mitigate impacts on the
project site, but that basis has yet to be made. Tt is not enough to conclude that special-status
species likely occur on the Cook Property. The applicant needs to establish that they do, if there
1s going to be a technical or quantitative basis for the mitigation ratio, as called for in City of
Rancho Cordova, such as Action N.R.1.2.1. Protocol-level surveys are needed on the Cock
Property for comparison to results of protocol-level surveys throughout the pools on the project
site, in order to establish a reasonable basis for deciding on the level of compensatory mitigation
achieved by protecting the Cock Property.

On page 3.10-37, the DEIR states that the City may consider modifying the MMP to be
consistent with the South Sacramento County Habitat Conservation Plan, if this HCP has been
certified prior to the implementation of mitigation measures for this project. This statement
again defers the formulation of the mitigation plan to an unspecified, later date, thus excluding
me and others from providing meaningful review comments. I suggest the DEIR be revised by
deleting this statement, so that the DEIR is certain in its presentation of the mitigation plan.

3.10-1a Securing Section 404 and other Permits. First, obtaining a required permit from a
Federal regulatory agency does not qualify as a mitigation measure. Second, the steps outlined
in the DEIR for securing wetlands take permits are the steps that should have been completed in
advance of public circulation of the EIR. The pubhc would also benefit from the types of
surveys described.

3.10-2 Loss and Degradation of Sensitive Natural Communities. Translocation of elderberry
shrubs would not result in a less-than-significant impact unless the shrubs survive and unless any
valley elderberry longhorn beetles thev support also survive the translocation and continue to use
the shrubs.

The conclusion that impacts to riparian habitat would be less than significant is based on the
premise that riparian trees are currently senescing and will not regenerate. If the premise is
wrong, then the DEIR impact conclusion is wrong. As I pointed out eatlier, the DEIR did not
present a strong case for the premise that the trees are senescing and will not regenerate. Counts
of trees in different size and age categories were not provided. Also, it would be very unusual
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and very convenient for the project applicani to find that trees having grown over many decades
— perhaps longer than a century — were suddenly dying and faced no regeneration. In my
experience, I have never encountered a situation where thousands of trees suddenly and naturally
ran short of water. I suggest that if the DEIR is going to stay with this premise, that it be revised
with a more convincing line of evidence that the premise is true.

3.10-2a Section 1602 Streambed Alteration Agreement, The DEIR says that if the applicant
is able to secure a Section 1602 Streambed Alteration Agreement with CDFG, then it will
prepare a mitigation and monitoring plan (MMP) before altering Morrison Creek. First,
obtaining a required permit from a state regulatory agency does not qualify as a mitigation
measure. Second, this MMP should be prepared and included in the DEIR go that the public can
have a chance to review it. The DEIR again defers the formulation of an important mitigation.
measure to an unspecified, later date, thereby excluding the public from the CEQA review.

3.10-2b Preserve, Restore, or Create Riparian Habitat. According to the DEIR, a habitat
MMP will be developed to replace 57 acres of cottonwood willow riparian woodland. The DEIR
says the MMP “may” address whether the replacement will be onsite or offsite, “enhancement™
of habitat types (whatever that means), and specific mitigation ratios. These are substantial
mitigation elements. Again, the DEIR defers the formulation of an important mitigation measure
to an unspecified, later date, effectively excluding me and other members of the public from
providing meaningful environmental review comments.

3.10-3 Loss of Oaks and Oak Woodland. I generally agree with the mitigation proposed.
However, I suggest the DEIR could be improved by providing results of the tree survey so that
reviewers can tell whether substantial changes to the project design will be needed. If it is
determined that mature oaks need to be avoided, then T assume the project design will be altered,
thereby shifting the project’s impacts.

3.10-4 Loss and Degradation of Special-Status Wildlife Species Habitat. The DEIR refers to
a Draft Valley Elderberry Longhom Beetle Mitigation Plan, which is App. R to the DEIR. The
DEIR says this plan will be modified following consultation with the USFWS. In so doing, the
DEIR again defers the formulation of an important mitigation measure to an unspecified, later
date when neither I nor other members of the public can provide meaningful environmental
Teview.

Two elderberry reserves of 10 and 12 acres would be created and managed in perpetuity as
wildlife habitat (DEIR page 3.10-56). These reserves would be very small and fragmented,
exposed to considerable edge effects from surrounding residential uses. Exotic species
intrusions would be substantial. Unfortunately, these reserves would be too small, too
fragmented and too degraded to serve as habitat for any of the special-status species at issue,
except perhaps as stop-over habitat for migrating passerines such as yellow warbler and willow
flycatcher.

3.10-4a Secure Take Authorization for Federally Listed Vernal Pool Invertebrates.
Obtaining a required take permit from the USFWS does not qualify as a mitigation measure. It
should not be presented in the DEIR as a mitigation measure.
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Furthermore, the DEIR inappropriately defers the formulation of the mitigation plan to an
unspecified, later date. It says the draft MMP, which is App. Q of the DEIR, is still under review
at the USFWS, and is subject to change, including mitigation ratios, the locations of onsite and
offsite protections and wetland creations, and other important elements of the plan. Waiting to
finalize this important mitigation plan until after this DEIR is certified effectively excludes me
and other members of the public from the environmental review, The DEIR claims that the
mitigation in the MMP will result in no net loss in vernal pool or seasonal wetland habitat, but T
do not agree the DEIR can make this claim in lieu of a final draft MMP.

Those who prepared the DEIR misapplied the term “ecosystem health” on page 3.1-59. The
extent to which the upland area is large enough to accommodate wetlands creation and
restoration has no real bearing on ecological health, which refers to ecosystem function and is
usually associated with the roles of contaminants or other intrusive forces in degrading
ecosystem function.* The preparers may have intended to use the term “ecosystem integrity,”
but if they had, then they would have misapplied this one, too. Ecosystem integrity refers to the
degree to which the elements of the ecosystem are intact, but the project would fragment
vegetation cover types, including vemnal pools, and its proposed wetlands creation could further
destroy existing elements of the ecosystem, thereby decreasing the degree to which the
ecosystem is intact. Thus, the mitigation measure discussed on page 3.1-59 would not maintain
or improve ecosystem health, and it would reduce ecological integrity. To be informative as an
environmental review document, the DEIR should accurately present ecological terminology.

3.19-4b Obtain Incidental Take Permit for Valley Elderberry Longhorn Beetle. Obtaining
a required take permit from the USFWS does not qualify as a mitigation measure. It should not
be presented in the DEIR as a mitigation measure.

According o the DEIR, “Detailed information on monitoring success of relocated and planted
shrubs and measures to compensate (should success criteria not be met) would also likely be
required in the BO.” However, this detailed information should appear in the DEIR, so that I and
other members of the public can participate meaningfully with the environmental review. 1
know from perscnal experience that translocating elderberry shrubs is relatively easy, whereas
translocating valley elderberry longhorn beetles (VELB) is prone to failure.* The DEIR should
be revised to include much more detail about the proposed VELB translocation, especially about
success criteria, the likelihood of success, and the consequences of failure.

According to the DEIR (page 3.10-62), a compensatory mitigation plan for take of VELB will be
submitted to CDFG and the City prior to any grading. This step again defers the formulation of
an important mitigation measure to an unspecified, later date, ensuring that I cannot

“ Zhang, M, K. S. Smallwood, and E. Anderson. 2002. Relating indicators of ecological health and
integrity to assess risks to sustainable agriculture and native biota. Pages 757-768 in D.J. Rapport,
W.L. Lasley, D.E. Rolston, N.O. Nielsen, C.0. Qualset, and A.B. Damania (eds.), Managing for
Healthy Ecosystems, I ewis Publishers, Boca Raton, Florida USA.

* Momison, M. L., K. S. Smallwood, and L. S. Hall. 2002. Creating habitat through plant relocation:
Lessons from Valley elderberry longhorn beetle mitigation. Ecological Restoration 21: 95-100.
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meaningfully participate with the environmental review. The DEIR should be revised to include
a detailed compensatory mitigation plan so that I can review it and comment on it.

3.10-4c Preconstruction Surveys for Raptor Nests. The DEIR. (page 3.10-63) says a qualified
raptor biologist will be hired to survey for raptor nests. It would be helpful to revise the DEIR so
that it explains what is meant by “qualified.” From what I have seen of the scientific foundation
in this DEIR, it appears to me that those who prepared this DEIR struggled with terminology
used by ecologists and wildlife biologists, e.g. with ecosystem healith and habitat type, The
surveys used to “quantify” habitat values among the various vegetation cover types were
unacceptable, having little if any basis in science and covering grossly inadequate portions of the
landscape seasons of the year. The survey appeared as if it was designed to not find special-
status species, and in fact I found more wildlife species in 90 minutes one day than the
consultants documented throughout their survey effort. Given this poor understanding of
methodology in wildlife biology, T suggest the DEIR be revised to explain what is meant by
“gqualified” biologist.

According to the DEIR, the CDF(’s guidelines on Swainson’s hawk nest surveys will be
followed to the extent feasible. [ suggest the DEIR be revised to read that these guidelines will
be followed ~ not to the extent feasible, but that they will be followed in full. The reason I
emphasize this point is because the DEIR does not state that raptor nest surveys will be
performed during the appropriate time of year, and because the preparers of the DEIR already
performed surveys at the wrong time of year to detect multiple special-status species. Surveys
for nesting raptors need to be performed during the nesting season.

The burrowing owl mitigation guidelines were described by the DEIR in a very cursory manner,
making no mention, for example, of the compensation ratio for unavoidable impacts to burrows
and timing of actions. The DEIR should be revised to explain in detail which measures in the
burrowing ow) guidelines will be implemented, and which will not be implemented.

3.10-4d Prepare and Implement a Swainson’s Hawk Mitigation Plan. The DEIR again
defers the formulation of an important mitigation plan to an unspecified, later date, thereby
excluding me and other members of the public from participating in a meaningful way with the
environmental review. The Swainson’s hawk mitigation plan should have been prepared
already, and described in the DEIR. I suggest the DEIR be revised accordingly.

On page 3.10-65, the DEIR states, “The project by itself, however, would not be expected to
cause a decline in numbers of any of these species [vernal branchiopods, VELB, Swainson’s
hawk, and western spadefoot] fo the point where their regional populations were no longer
viable, which is the threshold stated in the City’s General Plan Policy” (referring to General Plan
policy N.R.1.7.1). However, the City’s significance threshold is not the one the DEIR should
consider in this case. Cumulative effects can be considered significant under CEQA, regardless
of the City’s nonsensical policy. I describe this policy as nonsensical because it eliminates the
possibility of significance findings from almost every conceivable project in the City’s Sphere of
Influence, yet the incremental destruction and fragmentation of wildlife and plant habitats caused
by multiple single projects has been definitively linked to regional populations becoming
nonviable in multiple cases. Furthermore, those who prepared the DEIR themselves conclude
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that due to cumulative development in the region there is no longer sufficient space available to
offset the impacts from this project. As they put it, “fully compensating for the impact by
preserving existing habitat in the project vicinity is infeasible”...and, “there is not sufficient
undeveloped land in the project vicinity to offset the effects of habitat fragmentation on special-
status species, and thus, fully mitigate the impact” (page 3.10-66). The City’s policy makes no
sense from a secientific or biological point of view, and appears inconsistent with the CEQA
standards, as I understand them. There is no getting around the conclusion that the cumulative
effects of this and surrounding projects would be significant.

According to the DEIR, “The mitigation does include elements of habitat creation and
enhancement that would increase the habitat value of preserved lands so that mitigation habitat
could be of greater value them habitat lost and degraded”’ (page 3.10-66). 1 have already
addressed this aspect of the mitigation plan, but because it appears in a concluding statement
intended to soften the conclusion that the project’s impacts are significant and unavoidable due
to lack of existing habitat that can be protected in the region, I will comment on it. The proposal
to create and enhance habitat occurring on the proposed 507 acre wetland preserve implies that
there is a need for habitat to be created or enhanced on this land. However, the DEIR concludes
earlier that the habitats in this proposed preserve are undisturbed and in good condition.
Attempting to “create” habitat there would require existing habitat to be destroyed. To
“enhance” habitat would require a baseline of condition against which improvements will be
made, but no such conditions have been detailed in this DEIR. There are no counts per pool of
special-status crustaceans, western spadefoot larvae surviving to adulthood, or special-status
plants. No measurements of any kind, other than digital delineation of vernal pools and seasonal
wetlands have been made, and even the delineations are of suspect value. Vemal pools and
seasonal wetlands do not have hard and fast boundaries, which is what the consultants would
have obtained with a GPS or GIS digitizing mouse. A hard boundary derived from a one-time
effort to delineate the wetlands is niot a suitable basis from which to attempt “enhancements.” In
short, there is no credible scientific basis in the DEIR for either habitat creation or enhancement
on the project site.

3.10-5 Loss and Degradation of Special-Status Plants. According to the DEIR {page 3.10-
67}, “Direct impacts on the population of Greene’s legenere located within the wetland preserve
shall be avoided to the maximum extent feasible.” This promise seems empty after reading in
the imroediately preceding paragraphs that at least two of the three populations will be
completely destroyed by the project. The project, as proposed, will not avoid Greene’s legenere,
so the DEIR ought to be revised by removing any promise that efforts will be made to avoid the

impacts. This impact cannot be avoided, nor can it be offset.

The DEIR proposes to collect seed from the Greene’s legenere populations that will be
destroyed, and translocate them to vernal pools in the proposed wetlands preserve. Translocating
these seeds could result in genetic contamination of existing plants in the receiving pools, as well
as new competition with existing plant species. It could also fail to propagate new populations
due to differences in environmental conditions. If this approach is going to be taken, then I
recommend paying careful attention to the CNPS guidelines, which I outlined below, under
Recommended Mitigation Planning Approach.
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Furthermore, the DEIR says an MMP will be prepared for mitigating impacts to Greene’s
legenere. Again, the DEIR defers the formulation of an important mitigation measure to an
unspecified, later date, thereby excluding me and others from meaningfully participating with the
environmental review.

I disagree that the measures outlined in the DEIR would reduce the significance of project
impacts to Greene’s legenere to less than significant levels. Fencing off a population will not
protect it from invasive plants and chemical and soil pellutants that the DEIR acknowledges will
come from the residential development. Tossing seed from the other two populations into other
vernal pools will not necessarily result in new populations, nor would it necessarily be all
positive if the new populations take, because their translocation could adversely affect other
plants already established in the receiving pools. At the present, there is no mitigation and
monitoring plan available to guide the mitigation and to respond to failures or surprises. I
recommend that the DEIR be revised with a new impacts conclusion, based on a much more
detailed mitigation plan for Greene’s legenere.

3.10-6 Cumulative Impacts. I concur with the DEIR that the cumulative effects will be
significant and unavoidable. However, I disagree with the DEIR’s implication that the mitigation
meagures it cited will address cumulative impacts. The cited measures are directed to individual
project impacts, but not to curmulative impacts. The DEIR should be revised so that it presents
mitigation measures directed to cumulative impacts.

RECOMMENDED MITIGATION PLANNING APPROACH

The California Native Plant Society (CNPS) is a prominent group of natural resource scientists
who have given much consideration to and have had much experience with mitigation. This
group has contributed mitigation guidelines*® that are useful for projects like the one proposed
here. Here I summarize the CNPS guidelines as well as the CDFG expectations*® for mitigation.
These expectations will support my preceding comments and should be considered by the project
applicant in rethinking its mitigation measures.

The CNPS advocates only for mitigation involving avoidance of impacts, To avoid impacts, the
CNPS recommends pre-project planning and design, reconfiguring an existing project, or
adopting the no-project altemative, in addition to site protection such as fencing and transfer of
development rights in easements or fee title.

‘When lead agencies decide to minimize, rectify, reduce or compensate impacts, the CNPS
recommends certain standards. For example, mitigation measures should be developed on a site-
specific basis, and should involve consultation with the appropriate regulatory agencies.
Additional research should be conducted to determine which mitigation measures are appropriate

* California Native Plant Society. 1998. Mitigation guidelines regarding impacts to rare, threatened, and

endangered plants. http://www.cnps.org/archives/mitigation2.htm.

* California Department of Fish and Game. 1997. Guidelines for assessing the effects of proposed
developments on rare, threatened, and endangered plants and plant communities. California
Department of Fish and Game, Sacramento.
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for the specific life history and ecological relationships of rare plant species occurring at a
particular site. The CNPS regards habitat restoration and off-site introduction or translocation as
unproven and usually unsuoccessful. Genetic contamination of an otherwise unaffected
population is intolerable.

When lead agencies allow reduction of impacts, the CNPS guidelines maintain that the project
size should be reduced, the project sited in the least environmentally sensitive area and
surrounded by buffer zones permanently protected in conservation easements. CNPS also insists
that efforts be made to salvage portions of the population that will be lost.

When restoration is pursued, the CNPS recommends that it be directed to mitigate impacts of
projects approved prior to environmental regulations. It must be tailored to the project site based
on the assembly of local species and habitats. The goals of the restoration project and the
courses of action intended to achieve those goals need to precede implementation. Pre-impact
site conditions should be determined, and the restoration plan should consider land contours, soil
types, erosion patterns, and pre-impact hydrologic conditions. Study of the targeted species
should be thorcugh so as to identify their total distribution, habitat descriptions of occupied site
and symbiotic relationships with other species. The plan should consider propagation
techniques, re-introduction strategy, invasive species controls, site protection, public access and
other factors, Finally, a monitoring program should be sufficiently rigorous to assess restoration
success, and to augment the knowledge base relevant to related restoration efforts.

When lead agencies authorize reductions of impacts over time, the CNPS recomnmends limiting
public access to protected habitat areas through fencing or other means, and that the species and
habitat conditions are monitored to detect intrusion and subsequent impacts caused by
construction and operation activities. Public education should be implemented regarding the
values of these areas.

When off-site compensation is pursued, off-site populations should be protected permanently
through conservation easement or mitigation banking, The area of a conservation easement must
be sufficiently large to support a biologically secure, reproducing population within a buffer zone
in perpetuity. The surrounding land uses must be considered, as well as expected future land
uses. The design of the site boundary and management plan must be scientifically based,
utilizing information from baseline studies and natural history data for cach species, The
contract should specify the rights of the grantee, the grantors rights and uses, and restrictions of
undesirable activities, and it should include language that binds the terms and conditions of the
confract in perpetuity, regardless of fee title transfers. The contract should protect the site from
Iand use change, introduction of exotic species and public access, and it should protect the right
of the grantee to enforce cotupliance with the terms of the easement.

Also, the mitigation exchange rafio should exceed 1:1 for most species, thereby accounting for
an inevitable net loss of individuals and habitat area. Where needed, off-site compensation areas
should be enhanced by reducing impacts caused by on-going activities such as over-grazing by
livestock or dumping of hazardous materials or trash. Translocations should be preceded by
detailed inventories of species occurring at the receiving site, accompanied by a feasibility
assessment regarding persistence and avoidance of genetic contamination. These should also
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occur at the appropriate time of year, following proper handling and propagation methods in
consultation with the regulatory agencies. Furthermore, all translocations should be completed
and shown. to be successful prior to the initiation of project activities.

The CNPS and CDFG insist that the mitigation design, implementation measures, and reporting
methods be clearly documented, along with whom or which agencies are responsible for
achieving clearly defined success criteria. Assurances must be provided in writing that certain
performance criteria of the mitigation plan will be realized, and guaranteed by a negotiable
performance security large enough to complete the mitigation and to pursue alternative
mitigation measures should the implementation be incomplete or the objectives fail to be
achieved. Five years of monitoring the success of the mitigation should be the minimum time
period before returning the performance security.

MITIGATION MONITORING

It has long been known that mitigation pursuant to CEQA has often either failed or has not been
implemented, but with no consequences to the take-permit holder.*’ There should be
consequences for not achieving mitigation objectives or performance standards. The project
proponents should be required to pay fines in amounts that are sufficient for an independent
party to achieve the mitigation objectives originally promised, and in this case, the promises
should be much more substantial. An efficient means to ensuring enforcement of the mitigation
measures is for the project applicant to pay an up-front security bond that is carefully tied to
mitigation performance standards, as described earlier.

The DEIR should be revised to inciude a specific discussion on mitigation monitoring. A fund is
needed to support named individuals or an organization to track the implementation of mitigation
measures. Report deadlines should be listed, and who will be the recipients of the reports. Tn my
experience, if these mitigation monitoring details are not specified in advance and not
specifically funded, then nobody will keep track of them. For a project of the size and scope of
Rio del Oro, there is a dire need for a well-designed mitigation monitoring plan.

o LoSonel

Shawn Smallwood, Ph.D.

# Silva, E. 1990. Mitigation reporting and monitoring: a new challenge for California agencies.
Appendix VI in M, H. Remy, T. A. Thomas, S. E. Duggan, and J. G. Moose. 1990. Guide to the
California Environmental Quality Act (CEQA,). Solano Press Books, Point Arena, California.
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Kenneth Shawn Smallwood
Curriculum Vitae

3108 Finch Street Born May 3, 1963 in
Davis, CA 95616 Sacramento, California.
Phone (530) 756-4598 Married, father of two.
puma@davis.com

Expertise

Ecology / Wildlife interactions with human infrastructure and activities / Conservation biology

Education

Ph.ID. Ecology, University of California, Davis. September 1990,
M.S. Ecology, University of California, Davis. June 1987.

B.S. Anthropology, University of California, Davis. June 1985,
Corcoran High School, Cozrcoran, California, June 1981.

Experience
J 238 professional publications, including:
L 56 peer reviewed publications
g 22 in non-reviewed proceedings
Q 152 reports, declarations, and book reviews (2)
. 8 in mass media outlets

66 public presentations of research results at professional meetings

. Reviewed many professional papers and reports

Associate Editor, Jowrnal of Wildlife Management, March 2004 to 30 June 2007.
Editorial Board Member, Environmental Management, 10/1999 to 8/2004.

Editorial Board Member, Ecosystem Health, 9/2002 to 9/2003.

Associate Editor, Biological Conservation, 9/1994 to 9/1995. Administered independent scientific
reviews of submitted, professional papers in ecology and conservation biology, and made
recommendations to the Editors.

Member, Alameda County Scientific Review Committee, 8/06 to present. As part of a five member
committee, I investigate the causes of bird and bat collisions in the Altamont Pass Wind
Resource Area, and I make recommendations to the monitoring team and to the County of
Alameda. The Comumittee ensures the science applied to the problem is of the highest standards.

Research Ecologist, 2/06 to 12/07, under contract to East Bay Regional Parks District. Performed
research of how fossorial mammals and raptors responded to grazing treatments and wind
turbines at Vasco Caves Regional Preserve and a newly acquired property north of the Preserve,

T designed the study, trained the fatality monitors and behavior observers, mapped the burrows
of fossorial mammeals, analyzed the data, and took the lead on writing the report.
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Smallwood CV 2

Consulting Ecologist, 7/04 to 12/07, California Energy Commission (CEC). In collaboration with
Lawrence-Livermore National Lab, I performed independent research fimded by the CEC on.
bird behavior in the Altamont Pass Wind Resources Area. Ialso provided consulting services as

needed to the CEC. [ produced several reports to the CEC and the CEC’s Public Interest Energy
Research program.

Consulting Ecologist, 11/99 to present, U.S. Navy. I provide endangered species surveys at multiple
Navy facilities, hazardous waste site monitoring, and habitat restoration for the endangered
Fresno kangaroo rat. 1 have worked at Naval Air Station, Lemoore; Naval Weapons Station,
Seal Beach, Detachment Concord; Naval Security Group Activity, Skaggs Island; and National
Radio Transmitter Facility, Dixon.

Part-time Lecturer, 1/98 to 2003, California State University, Sacramento. 1 taught Contemporary‘
Environmental Issues, Natural Resources Conservation (twice), Mammalogy, Behavioral
Ecology, and Omithology Lab.

Senior Ecologist, 1999 to 2005, BioResource Consultants. I planned and carried out research and
monitoring prejects, and analyzed complex data related to avian fatalities at wind turbines, avian

electrocutions on electric distribution poles across California, and avian fatalities at transmission
lines.

Systems Ecologist, 7/96 to present, Consulting in the Public Iiterest, www.cipi.com. I am part of a
multi-disciplinary consortium of scientists facilitating large-scale, environmental planning
projects and litigation. We provide risk assessments, assessments of management practices, and
expert witness testimony.

Chatrman, Conservation Affairs Committee, The Wildlife Society--Western Section, 1999-2001. I
prepared position statements and led efforts directed toward conservation issues, including travel
to Washington, D.C. to Jobby Congress for more wildlife conservation funding.

Systems Ecologist, 1/95 until about 2000, Institute for Sustainable Development. [ beaded ISD’s
program on integrated resources management. I developed indicators of ecological integrity for
large areas, using remotely sensed data, local community involvement and GIS.

Associate, 1997-1998, Department of Agronomy and Range Science, University of California,
Davis. I worked with Shu Geng and Mingua Zhang on several projects.

Lead Scientist, 6/96 to 6/99, National Endangered Species Network. [ headed NESN’s efforts to
inform academic scientists and environmental activists about emerging issues regarding the
Endangered Species Act and other environmental laws pertaining to legally rare species. [ also
testified at public hearings on behalf of environmental groups and endangered species.

Ecologist, 1/97 to 6/98, Western Foundation of Vertebrate Zoology. I conducted field research to

determine the impact of past mercury mining on the status of red-legged frogs in Santa Clara
County, California.
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Smaliwood CV 3

Senior Systems Ecologist, 7/94 to 12/95, EIP Associates, Sacramento, California. Provided
consulting services in environmental planning. I also developed a quantitative assessment of
land units for their conservation and restoration opportunities, using the ecological resource
requirements of 29 legally rare species. Imapped vegetation and land use, and derived new
spatial data from a GIS overlay of these variahles with soil types, flood zones, roads, and other
spatially referenced data. Using these derived data, | developed a set of indicators for prioritizing
arcas within Yolo County that will receive mitigation funds for habitat easements and
restoration.

Post-Graduate Researcher, 10/90 to 6/94, with Dr. Shu Geng, Department of Agronomy and Range
Science, U.C. Davis. Studied landscape and management effects on temporal and spatial
patterns of abundance among pocket gophers and species of Falconiformes and Carnivora in the
Sacramento Valley. Ialso developed and analyzed a data base of energy use in California

agriculture, and [ assisted with a landscape (GIS) study of groundwater contamination across
Tulare County, California.

Co-teacher, 1/91 to 6/91 and 1/93 to 6/93, Graduate Group in Ecology, U.C. Davis. Co-taught
conservation biology with Dr. Christine Schonewald.

Reader, 3/90 1o 6/90, Department of Psychology, U.C. Davis. Assisted students of Psychobiology
(taught by Dr. Richard Coss) with research and writing term papers.

Research Assistant, 11/88 to 9/90, with Dr. Walter E. Howard, Department of Wildlife and Fisheries
Biology, U.C. Davis. Tested durable baits for pocket gopher control in forest plantations, and
developed gopher sampling methods.

Fulbright Research Fellow, Indonesia, 7/88 to 11/88. Tested use of new sampling methods for
monitoring the number of Sumatran tigers and six other species of endemic felids, and evaluated
methods used by other researchers.

Research Assistant, 7/87 to 6/88, with Dr. Terrell P. Salmon, Wildlife Extension, Department of
Wildlife and Fisheries Biology, U.C. Davis. Developed empirical models of mammal and bird
invasions in North America, and a rating system for priority research and control of exotic
species based on economic, environmental, and human health hazards in California.

Student Assistant, 3/85 to 6/87, with Dr. E. Lee Fitzimgh, Wildlife Extension, Department of
Wildlife and Fisheries Biology, U.C. Davis. Developed and implemented a statewide mountain
lion track count for long-term monitoring of numbers and distribution. Also developed

quantitative technigues to identify individual mountain lions by their tracks, and to differentiate
mountain lion and dog tracks.

Projects

Research to reduce avian mortality due o wind turbines at Altamont Pags. I used GPS and GIS to
map and study environmental impacts of 5,400 wind turbines. I related the pumber of raptor
fatalities at wind turbines to the depgree of aggregation of prey species around the turbines, as
well as many other factors related to where the turbines are located, how they are designed and
operated, and how raptors behave in the Altamont Pass Wind Resource Area. I also serve on the
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Smallwood CV 4

Alameda County Scientific Review Committee, charged with recommending scientific
monitoring methods and mitigation measures for reducing avian mortality.

Research to reduce avian mortality on electric distribution poles. Since about 2000 I have
performed research directed toward reducing bird electrocutions on electric distribution poles. I
led fatality monitoring efforts at 10,000 poles multiple times in California, spanning Orange
County to Glenn County, and I have produced two large reports.

Cook et al. v. Rockwell International et al., No. 90-K-181 (D. Colorado). I provided expert
testimony on the role of burrowing animals in affecting the fate of buried and surface-deposited
radioactive and hazardous chernical wastes at the Rocky Flats Plant, Colorado. 1 provided expert
reports based on four site visits and the most extensive document review of burrowing animals
ever conducted. I conducted transect surveys for evidence of burrowing animals and other
wildlife on and around waste facilities. I also discovered substantial intrusion of waste
structures by burrowing animals. [ testified in federal cowrt in November 2005, and my clients
were subsequently awarded a $553,000,000 judgment by a jury.

Hanford Nuclear Reservation Litigation. I am providing expert testimony on the role of burrowing
animals in affecting the fate of buried radioactive wastes at the Hanford Nuclear Reservation,
Washington. I provided three expert reports based on three site visits and extensive docament
review. I predicted and verified a certain population density of pocket gophers on buried waste
structures, as well as incidence of radionuclide contamination in body tissue. I conducted
transect swrveys for evidence of burrowing animals and other wildlife on and around waste
facilities. 1 also discovered substantial intrusion of waste structures by burrowing anirmals.

Expert Testimony and Declarations on Residential and Commercial Development Proposals. [ have
testified before the Califorma Coastal Comimission, California Energy Commission, County
Boards of Supervisors, and City Councils, and I have participated with press conferences and
have been deposed by attorneys. I prepared expert witness reports and cowurt declarations, which
are summarized under Reports (betow).

Expert Testimony on Proposed Gas-fired Power Plants. Iprovided comments letters, declarations,

expert reports, and oral testimony on the impacts and appropriate mitigation of natural gas-fired
power plants in California.

Protocol-level endangered species searches and recovery efforts. I search for special-status species
using Department of Fish and Game and US Fish and Wildlife Service protocols. I have
searched for, or otherwise worked with, California red-legged frog, arroyo southwestern toad,
California tiger salamander, blunt-nosed leopard lizard, western pond turtle, giant kangaroo rat,
Fresno kangaroo rat, San Joaquin kit fox, Sumatran tiger, willow flycatcher, least Bell’s vireo,
western burrowing owl, Swainson’s hawk, Valley elderberry longhorn beetle and many other

special-status species, I also help with recovery of the Fresno kangaroo rat at Lemoore Naval
Air Station.

Conservation of the endangered Fresno kangaroo rat. I am performing applied research to identify
the factors responsible for the decline of this endangered species at Lemoore Naval Air Station,
and am implementing habitat enhancements designed to reverse the trend and to expand the area
occupied by this species.
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Impact of West Nile Virus on vellow-billed magpies. Since 2005 I have worked under contract to
the Sacramento-Yolo Mosquito and Vector Control District to gather post-West Nile Virus
epidemic data to pre-epidemic data [ had gathered on multiple bird species in the Sacramento Valley
in the 1990s, but particularly on yellow-billed magpie and American crow, which are particularly
susceptible to WNV.

Workshops on HCPs. Assisted Dr. Michael Morrison with organizing and conducting a 2-day
workshop on Habitat Conservation Plans, sponsored by Southern California Edison, and another
1-day workshop sponsored by PG&E. These Workshops were attended by academics, attorneys,
and consultants with HCP experience. We guest-edited a Proceedings published in
Environmental Management.

Mapping of biological resources along Highways 101, 46 and 41. 1used GPS and GIS to delineate
vegetation complexes and locations of special-status species along 26 miles of highway in San
Luis Obispo County, 14 miles of highway and roadway in Monterey County, and in a large area
north of Fresno, including within reclaimed gravel mining pits.

GPS mapping and monitoring at restoration sites and at Caltrans mitigation sites. I am monitoring
the success of elderberry shrubs at one location, the success of willows at another location, and
the response of wildlife to the succession of vegetation at both these sits. 1am also using GPS
to monitor the response of fossorial animals to yellow star-thistle eradication and natural
grassland restoration efforts at Bear Valley, Colusa County, and at the decommissioned Mather
Air Force Base in Sacramento County.

Mercury effects on Red-legged Frog. I assisted Dr. Michael Mozrison and US Fish and Wildlife
Service in assessing the possible impacts of historical mercury mining on the federally listed
California red-legged frog in Santa Clara County. I also measured habitat variables in numerous
streams.

Opposition to proposed No Surprises rule. 1 wrote a white paper and summary letter explaining
scientific grounds for opposing the incidental take permit (ITP) rules providing ITP applicants
and holders with general agsurances they will be free of comupliance with the Endangered
Species Act once they adhere to the terms of a “properly functioning HCP.” I obtained 188
signatures of scientists and environmental professionals on the letter submitted to the US Fish
and Wildlife Service and the National Marine Fisheries Service. The letter was also provided to
all US Senators. It helped change the prevailing view of HCPs as beneficial to listed species.

Natomas Basin Habitat Congervation Plan alternative. I designed narrow channel marsh to increase
the likelihood of survival and recovery in the wild of giant garter snake, Swainson’s hawk and
Valley Elderberry Longhorn Beetle. The design included replication and interspersion of
treatments for experimental testing of critical habitat elements. T provided a report to Northern
Territories, Inc.

Assessment of Environmental Technology Transfer to China, and Assessment of Agricultural
Production System. I twice traveled to China and interviewed scientists, industrialists,
agriculturalists, and the Directors of the Chinese Environmental Protection Agency and the
Department of Agriculture to assess the need and possible pathways for environmental clean-up
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technologies and trade opportunities between the US and China. [ spent a total of five weeks in
China, including in Shandong and Linxion Provinces and in Beijing,

Yolo County Habitat Conservation Plan. I conducted the landscape ecology study of Yolo County
to identify the priority land units to receive mitigation so as to most improve the ecosystem
functionality within the: County from the perspective of 29 special-status species of wildlife and
plants. Tused a hierarchically structured indicators approach to apply principles of landscape
and ecosystem ecology, conservation biology, and local values in rating land units. 1 derived

(IS maps to help guide the conservation area design, and then I developed implementation
strategies.

Mountain Lion Track Count. T developed and conducted the carnivore monitoring program
throughout California since 1985. Species counted include mountain Hon, bobeat, black bear,
coyote, red and gray fox, raccoon, striped skunk, badger, and black-tailed deer. Vegetation and
land use are also monitored. The transect was established on dusty, dirt roads within randorly
selected quadrats. These roads are searched for tracks of the carnivores, which routinely use the
roads for travel paths.

Sumatran Tiger and other Felids. I designed and conducted track counts for seven species of wild
cats in Sumatra, including the Sumatran tiger, fishing cat, and golden cat. I spent four months
on Sumatra and Java, and learned Bahasa Indonesia (the official Indonesian language). I was
awarded a Fulbright Research Fellowship to complete the project.

Wildlife in Agriculture. Beginning as my post-graduate research, I have studied pocket gophers and
other wildlife in 40 alfalfa fields throughout the Sacramento Valley, and I surveyed for wildlife
along a 200 mile road transect for six years. The data were analyzed using GIS and methods
from landscape ecology, and the results were published and presented orally to farming groups
in California and elsewhere. I also conducted the first study of wildlife in cover crops used on
vineyards and orchards.

Agricultural Energy Use and Tulare County Groundwater Study. I developed and analyzed a data
base of energy use in California agriculture, and collaborated on a landscape (GIS) study of
groundwater contamination across Tulare County, California.

Pocket Gopher Damage in Forest Clearcuts. I tested various poison baits and baiting regimes for
pocket gopher control in forest plantations, and I developed gopher sampling methods. I
conducted the most extensive field study of pocket gophers ever, involving thousands of gophers
in 68 research plots on 55 clearcuts among 6 National Forests in northern California.

Risk Assessment of Exotic Species in North America. I developed empirical models of mammal and
bird species invasions in North America, as well as a rating system for assigning priority
research and control to exotic species in California, based on economie, environmental, and
human health hazards.
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Representative Clients
Law offices and environmental groups Government agencies
Law Offices of Berger & Montague US Department of Agriculture
Law Offices of Roy Haber US Forest Service
Law Offices of Edward MacDonald US Fish & Wildlife Service
Law Office of John Gabrielli US Navy
Law Office of Bill Kopper California Energy Commission
Law Office of Donald B. Mooney California Office of the Attorney General
Law Office of Veneruso & Moncharsh California Department of Fish & Game
Law Office of Steven Thompson California Department of Transportation
California Wildlife Federation California Department of Forestry
Defenders of Wildlife California Department of Food & Agriculturs
Sierra Club Ventura County Counsel
National Endangered Species Network County of Yolo
Spirit of the Sage Council Tahoe Regional Planning Agency
The Humane Society Sustainable Agriculture Research & Education Program
Hagens Berman LLP Sacramento-Yolo Mosquito and Vector Control District
Environmental Protection Information Center (EPIC) East Bay Regional Parks District
Goldberg, Kamin & Garvin, Attorneys at Law County of Alameda

Californians for Renewable Energy (CARE)
Seatuck Environmental Association

Businesses Other organizations and Individuals

Pacific Gas & Electric Co. Don & LaNelle Silverstien

Southern California Edison Co. Seventh Day Adventist Church

Georgia-Pacific Timber Co. Escuela de 1a Raza Unida

Northern Territories Inc. Susan Pelican and Howard Beeman

National Renewable Energy Lab Residents Against Inconsistent Development, Inc.
David Magney Environmental Consulting Bob Sarvey

Wildlife History Foundation Mike Boyd

Emerald Farms Hilleroft Neighborhood Fund

Terry Preston, Wildlife Beology Research Center Joint Labor Management Committee of the Retail Food Industry
G3 Energy and enXco Lisa Rocea

Comstocks Business (magazine) Kevin Jackson

Californians for Renewable Energy Dawn Stover and Jay Letto

Nancy Havassy
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Representative special-status species experience

Common name

Field experience
California red-legged frog
Foothill yellow-legged frog
Western spadefoot
California tiger salamander
Coast range newt
Blunt-nosed leopard Lizard
California Homed Lizard

Western pond turtle

San Joaguin kit fox

Sumatran tiger

Mountain lion

Point Arena mountain beaver
Giant kangaroo Tat

Fresno kangaroo rat

Monterey dusky-footed
woodrat

Salt marsh harvest mouse
Salinas harvest mouse

California clapper rail
Golden eagle
Swaimson’s hawk
Northern harrier
White-tailed kite
Loggerhead shrike
Least Bell’s vireo
Willow flycaicher
Burrowing owl
Valley elderberry longhom
beetle

Analytical
Arroyo southwestern toad

Giant garter snake
Northern goshawk
Northern spotted owl

Species name

Rana aurora drayionii
Rana boylii

Spea hammondii
Ambystoma californiense
Taricha torosa torosa
Gambelia sila
Phrynosoma coronatum
Jfrontale

Clemmys marmorata
Vulpes macrotis mutica
Pamthera tigris

Puma concolor californicus
Aplodontia rufa nigra
Dipodomys ingens
Dipodomys nitratoides

Neotoma fuscipes huciana

Reithrodontomys raviveniris
Reithrodontomys megalotus
distichlus

Rallus longirostris

Aquila chrysaetos

Buteo swainsoni

Circus cyaeneus

Elemus leucurus

Lemius ludovicianus

Vireo bellii pusillus
Empidonax traillii extimus
Athene cunicularia hypugia
Desmocerus californicus
dimorphus

Bufo microscaphus
californicus
Thamnophis gigas
Accipiter gentilis
Strix occidentalis

Status’

FT, CSC
FSC, C8C
FSC, C5C
FC,CSC
CSsC

FE, CE
F8C, CSC

FS8C, C8C
FE,CT

CFP

EE, CSC
FE,CE
FE, CE

FSC, C8C

FE, CE
GS5T181

FE, CE
csC

cT

CSC

CFpP

FSC, CSC
FE, CE
FE, CE
FSC, CSC
FT

FE, C8C

FT,CE
FSC, CSC
FT

Description

Protocol searches & detected at multiple sites
Research and search detections at multiple sites
Searches and search detections

Protocol searches & detections at multiple sites
Searches and multiple detections

Detected in San Luis Obispo County

Search and detected in San Luis Obispo Co.

Searches and detected at muttiple sites
Protocol searches and detections

Research in Sumatra

Research and publications

Remeote camera operation

Detected in Cholame Valley

Research and conservation at Lemoore Naval
Alr Station — reports

Non-target captures and mapping of dens

Habitat assessment, monitoring
Captures in the Salinas area; habitat asseszsment

Surveys at Concord Naval Weapons Station
Research in Sacramento Valley

Research in Sacramento Valley

Research and publication

Research and publication

Research in Sacramento Valley

Detected in Monterey County

Research at Sierra Nevada breeding sites
Research at multiple locations

Research on mitigation site and publication

Research and report.

Research and publication.
Research and publication.
Research and reports. Publication in progress.

' FE = Federal Endangered, FT = Federal threatened, FC = Federal candidate for listing, FSC = Federal species of
concern, CE = California Endangered, CT = California threatened, CFP = California Fully Protected, CSC =
California Species of Concern, G5T181 = CNDDB rating of imperiled throughout California range.
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Peer Reviewed Publications

Smallwood, K. S. 2008. Wind power company compliance with mitigation plans in the Altarnont
Pass Wind Resource Area. Environmental & Energy Law Policy Journal 2(2):229-285..

Smallwood, K. 8., C. G. Thelander. 2008. Bird Mortality in the Altamont Pass Wind Resource
Area, California. Journal of Wildlife Management 72:215-223,

Smatlwood, K. S. 2007. Estimating wind turbine-caused bird mortality. Journal of Wildlife
Management 71:2781-2791.

Smallwood, K. 8., C. G. Thelander, M. L. Morrison, and L. M. Rugge. 2007. Burrowing owl

mortality in the Altamont Pass Wind Resource Area. Journal of Wildlife Management 71:1513-
1524.

Cain, J. W. I, K. S. Smallwood, M, L. Merrison, and H. L. Loffland. 2005. Influence of mammal
activity on nesting success of Passerines. J. Wildlife Management 70:522-531.

Smallwood, K.8. 2002. Habitat models based on numerical comparisons. Pages 83-95 in
Predicting species occurrences: Issues of scale and accuracy, J. M. Scott, P. J. Heglund, M.
Morrison, M. Raphael, J. Haufler, and B. Wall, editors. Island Press, Covello, California.

Morrison, M. L., K. S. Smallwood, and L. 8. Hall. 2002, Creating habitat through plant relocation:
Lessons from Valley elderberry longhorn beetle mitigation. Ecological Restoration 21: 95-100.

Zhang, M., K. S. Smallwood, and E. Anderson. 2002. Relating indicators of ecological health and
integrity to assess risks to sustainable agriculture and native biota. Pages 757-768 in D.J.
Rapport, W.L. Lasley, D.E. Rolston, N.O. Nielsen, C.0. Qualset, and A.B. Damania (eds.),
Managing for Healthy Ecosystems, Lewis Publishers, Boca Raton, Florida USA.

Wilcox, B. A, XK. 8. Smallwood, and J. A. Kahn, 2002. Toward a forest Capital Index. Pages 285-
298 in D.J. Rapport, W.L. Lasley, D.E. Rolston, N.O. Nielsen, C.O. Qualset, and A.B. Damania
(eds.), Managing for Healthy Ecosystems, Lewis Publishers, Boca Raton, Florida USA.

Smallwood, K.S. 2001. The allometry of density within the space used by populations of
Marmmalian Carnivores. Canadian Journal of Zoology 79:1634-1640.

Smallwood, K.8., and T.R. Smith. 2001. Study design and interpretation of Sorex density
estimates. Annales Zoclogi Fennici 38:141-161.

Smallwood, K.S., A, Gonzales, T. Smith, E. West, C. Hawkins, E. Stitt, C. Keckler, C. Bailey, and
K. Brown. 2001. Suggested standards for science applied to conservation issues. Transactions
of the Western Section of the Wildlife Society 36:40-49.

Geng, 8., Yixing Zhou, Minghua Zhang, and K. Shawn Smallwood. 2001. A Sustainable Agro-
ecological Solution to Water Shortage in North China Plain (Huabei Plain). Environmental
Planning and Management 44:345-355,
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Smallwood, K. Shawn, Lourdes Rugge, Stacia Hoover, Michael L. Morrison, Carl Thelander. 2001.
Intra- and inter-turbine string comparison of fatalities to animal burrow densities at Altamont
Pass. Pages 23-37 in S. S. Schwartz, ed., Proceedings of the National Avian-Wind Power
Planning Meeting IV. RESOLVE, Inc., Washington, D.C.

Smallwood, K.S., S. Geng, and M, Zhang. 2001. Comparing pocket gopher (Thomomys bottae)
density in alfalfa stands to assess management and conservation goals in northern California.
Agriculture, Ecosystems & Environment 87: 93-109.

Smallwood, K. 5. 2001. Linking habitat restoration to meaningful units of animal demography.
Restoration Ecology 9:253-261.

Smaltwood, K.S. 2000. A crosswalk from the Endangered Species Act to the HCP Handbook and
real HCPs, Environmental Management 26, Supplement 1:23-35.

Smallwood, K.8., J. Beyea and M. Morrison. 1999. Using the best scientific data for endangered
species conservation. Environmental Management 24:421-435.

Smallwood, K.8. 1999. Scale domains of abundance among species of Mammalian Carnivora.
Environmental Conservation 26:102-111.

Smallwood, K.8. 1999. Suggested study attributes for making useful population density estimates.
Transactions of the Western Section of the Wildlife Society 35: 76-82.

Smallwood, K.S. and M.L. Morrison. 1999. Estimating burrow volume and excavation rate of
pocket gophers (Geomyidae). Southwestern Naturalist 44:173-183,

Smallwood, K.S. and M.L. Morrison. 1999. Spatial scaling of pocket gopher (Geomyidae) density.
Southwestern Natuaralist 44:73-82.

Smallwood, K.S. 1999. Abating pocket gophers (Thomomys spp.) to regenerate forests in clearcus.
Environmental Conservation 26:59-65.

Smallwood, K.S. 1998. Patterns of black bear abundance. Transactions of the Western Section of
the Wildlife Society 34:32-38.

Smallwood, K.8. 1998. On the evidence needed for listing northern goshawks (dccipter gentilis)
under the Endangered Species Act: a reply to Kennedy. J. Raptor Research 32:323-329.

Smallwood, K.S., B. Wilcox, R. Leidy, and K. Yarris. 1998, Indicators assessment for Habitat
Conservation Plan of Yolo County, California, USA. Environmental Management 22: 947-958.

Smallwood, K.S., M.L. Morrison, and J. Beyea. 1998. Animal burrowing attributes affecting
hazardous waste management. Environmental Management 22: 831-847.

Smallwood, K.S, and C.M. Schonewald. 1998. Study design and interpretaiion for mammalian
carnivore density estimates. Oecologia 113:474-491,
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Zhang, M., S. Geng, and K.S. Smallwood. 1998. Nitrate contamination in groundwater of Tulare
County, California. Ambio 27(3):170-174.

Smallwood, K.S. and M.L. Morrison. 1997. Animal burrowing in the waste management zone of
Hanford Nuclear Reservation. Proceedings of the Western Section of the Wildlife Society
Meeting 33:88-97.

Morrison, MLL., K.8. Smallwood, and J. Beyea. 1997. Monitoring the dispersal of contaminants by

wildlife at nuclear weapons preduction and waste storage facilities. The Environmentalist
17:289-295.

Smaliwood, K.S. 1997. Interpreting pama {(Puma concolor) density estimates for theory and
management. Environmental Conservation 24(3):283-289,

Smallwood, K.S. 1997. Managing vertebrates in cover crops: a first study. American Journal of
Alternative Agriculture 11:155-160.

Smallwood, K.S. and 8. Geng. 1997. Multi-scale influences of gophers on alfalfa yield and quality.
Field Crops Research 49:159-168.

Smallwood, K.S. and C. Schonewald. 1996. Scaling population density and spatial pattern for
terrestrial, mammalian carnivores. Oecologia 105:329-335.

Smallwood, K.S., G. Jones, and C. Schonewald. 1996. Spatial scaling of allometry for terrestrial,
mammalian carnivores. Qecologia 107:588-594.

Van Vuren, D. and K.8. Smallwood. 1996. Ecological management of vertebrate pests in
agricultural systems. Biological Agriculture and Horticulture 13:41-64.

Smallwood, K.S., B.J. Nakamoto, and S. Geng. 1996, Association analysis of raptors on an
agricultural landscape. Pages 177-190 in D.M. Bird, D.E. Varland, and I.J. Negro, eds., Raptors
in human landscapes. Academic Press, London.

Erichsen, A.L., K.S. Smallwood, A. M. Commandatore, D.M. Fry, and B. Wilson. 1996, White-
tailed Kite movement and nesting patterns in an agricultural landscape. Pages 166-176 in D.M.

Bird, D.E. Varland, and J.J. Negro, eds., Raptors in human landscapes. Academic Press,
London.

Smallwood, K.S. 1995. Scaling Swainson's hawk population density for assessing habitat-use across
an agricultural landscape. J. Raptor Research 29:172-178.

Smallwood, K.S. and W.A. Erickson. 1995. Estimating gopher populations and their abatement in
forest plantations. Forest Science 41:284-296.

Smallwood, K.S. and E.L. Fitzhugh. 1995. A frack count for estimating mountain lion Felis
concolor californica population trend, Biological Conservation 71:251-259
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Smallwood, K.3. 1994, Site invasibility by exotic birds and mammals. Biological Conservation
69:251-259.

Smallwood, K.S. 1994, Trends in California mountain lion populations. Southwestern Naturaljst
39:67-72.

Smallwood, K.S. 1993. Understanding ecological pattern and process by association and order.
Acta Oecologica 14(3):443-462.

Smallwood, K.S. and E.L. Fitzhugh. 1993. A rigorous technique for identifying individual
mountain lions Felis concolor by their tracks. Biological Conservation 65:51-59.

Smallwood, K.S. 1993. Mountain lion vocalizations and hunting behavior. The Southwestern
Naturalist 38:65-67.

Smallwood, K.8. and T.P, Salmon. 1992. A rating system for potential exotic vertebrate pests.
Biological Conservation 62:149-159.

Smaliwood, K.8. 1990. Turbulence and the ecology of invading species. Ph.D. Thesis, University
of California, Davis.

Peer-reviewed Reports

Smallwood, X. S,, L. Neher, D. Bell, J. DiDonato, B. Karas, S. Snyder, and S. Lopez. 2008. Range
Management Practices 10 Reduce Wind Turbine Impacts on Burrowing Owls and Other
Raptors in the Altamont Pass Wind Resource Area, California. Final Report to the California

Energy Commission, Public Interest Energy Research — Environmental Area, Contract No.
Pending. Sacramento, California. 208 pp.

Smallwood, K. 8., and L. Neher. 2008, Map-Based Repowering of the Altamont Pass Wind
Resource Area Based on Burrowing Owl Burrows, Raptor Flights, and Collisions with Wind
Turbines. Final Report to the California Energy Commission, Public Interest Energy Research
— Environmental Area, Contract No. Pending. Sacramento, California. 47 pp.

Smallwood, K. S., K. Hunting, L. Neher, L. Spiegel and M. Yee 2007. Indicating Threats to Birds
Posed by New Wind Power Projects in California. Final Report to the California Energy

Commission, Public Interest Energy Research — Environmental Area, Contract No. Pending,
Sacramento, California. 22 pp.

Smallwood, K. 8. and C. Thelander. 2005. Bird mortality in the Altamont Pass Wind Resource

Area, March 1998 — September 2001 Final Report. MNational Renewable Energy Laboratory,
NREL/SR-500-36973. Golden, Colorado. 410 pp.

Smallwood, K. S. and C. Thelander. 2004. Developing methods to reduce bird mortality in the
Altamont Pass Wind Resource Area. Final Report to the California Energy Commission, Public
Interest Energy Research — Environmental Area, Contract No. 500-01-019. Sacramento,
California. 531 pp.
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Thelander, C.G. 8. Smallwood, and L. Rugge. 2003. Bird risk behaviors and fatalities at the
Altamont Pass Wind Resource Area. Period of Performance: March 1998—December 2000.
National Renewable Energy Laboratory, NREL/SR-500-3382%. U.S. Department of Commerce,
National Technical Information Service, Springfield, Virginia. 86 pp.

Thelander, C.G., S. Smallwood, and L. Rugge. 2001. Bird risk behaviors and fatalities at the

Altamont Wind Resource Avea — a progress report. Proceedings of the American Wind Energy
Association, Washington D.C. 16 pp.

Non-Peer Reviewed Publications

Smaliwood, K. 8. 2007. Notes and recommendations on wildlife impacts caused by Japan’s wind
power development. Pages 242-245 in Yukihiro Kominami, Tatsuya Ura, Koshitawa, and
Tsuchiya, Editors, Wildlife and Wind Turbine Report 5. Wild Bird Society of Japan, Tokyo.

Jennifer Davidson and Shawn Smallwood, 2004. Laying plans for a hydrogen highway.
Comstock’s Business, August 2004:18-20, 22, 24-26.

Jenmifer Davidson and Shawn Smallwood. 2004. Refined conundrum: California consumers

demand more oil while opposing refinery development. Comstock’s Business, November
2004:26-27, 29-30.

Smallwood, K.8. 2002, Review of “The Atlas of Endangered Species.” By Richard Mackay.
Environmental Conservation 30:210-211.

Thelander, C.G. and 8. Smallwood. 2002. The Altamont Pass Wind Resource Area's Effects on

Birds: A Case History. Manuela de Lucas, Guyonne Janss, and Miguel Ferrer, eds. Birds and
wind power. In press.

Smallwood, K.S. 2002. Review of “The Endangered Species Act. History, Conservation, and

Public Policy.” By Brian Czech And Paul B, Krausman. Environmental Conservation 29: 269-
270.

Smallwood, K.8. 1997. Spatial scaling of pocket gopher (Geomyidae) burrow volume, Abstract in
Proceedings of 44th Annual Meeting, Southwestern Association of Naturalists. Department of
Biological Sciences, University of Arkansas, Fayetteville,

Smallwood, K.8. 1997, Estimating prairie dog and pocket gopher burrow volume. Abstract in
Proceedings of 44th Annuval Meeting, Southwestern Association of Naturalists. Department of
Biological Sciences, University of Arkansas, Fayetteville.

Smallwood, K.S. 1997. Animal burrowing parameters influencing toxic waste management.
Abstract in Proceedings of Meeting, Western Section of the Wildlife Society.

Smallwood, K..8, and Bruce Wilcox. 1996. Study and interpretive design effects on mowntain lion
density estimates. Abstract, page 93 in D.W. Padley, ed., Proceedings 5th Mouniain Lion
Workshop, Southern California Chapter, The Wildlife Society. 135 pp.
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Smallwood, K.8, and Bruce Wilcox. 1996. Ten years of mountain lion track survey. Page 94 in
D.W. Padley, ed. Abstract, page 94 in D.W. Padley, ed., Proceedings 5th Mountain Lion
Workshop, Southern California Chapter, The Wildlife Society. 135 pp.

Smaliwood, K.S, and M. Grigione. 1997. Photographic recording of mountain lion tracks. Pages
75-75 in D.W. Padley, ed., Proceedings Sth Mountain Lion Workshop, Southern California
Chapter, The Wildlife Society. 135 pp.

Smallwood, K.S., B. Wilcox, and J. Karr. 1995. An approach to scaling fragmentation effects.
Brief 8, Ecosystem Indicators Working Group, 17 March, 1995, Institute for Sustainable

Development, Thorean Center for Sustainability — The Presidio, PO Box 29075, San Francisco,
CA 94129-0075.

Wilcox, B., and K.S. Smallwood. 1995, Ecosystem indicators model overview. Brief 2,
Ecosystem Indicators Working Group, 17 March, 1995, Institute for Sustainable Development,

Thoreau Center for Sustainability — The Presidio, PO Box 29075, San Francisco, CA 94129-
Q075.

EIP Associates. 1996. Yolo County Habitat Conservation Plan. Yolo County Planning and
Development Department, Woodland, California.

Geng, S., K.S. Smallwood, and M. Zhang. 1995. Sustainable agriculture and agricultural
sustainability. Proc. 7th International Congress SABRAQ, 2nd Industrial Symp. WSAA.
Taipei, Taiwan.

Smallwood, K.S, and 8. Geng. 1994. Landscape strategies for biological control and IPM. Pages
454-464 in W. Dehai, ed., Proc. International Conference on Integrated Resource Management
for Sustainable Agriculture. Beijing Agriculfural University, Beijing, China.

Smallwood, ¥X.S. and S. Geng. 1993. Alfalfa as wildlife habitat. California Alfalfa Symposium
23:105-8.

Smallwood, K.S, and S. Geng. 1993. Management of pocket gophers in Sacramento Valley alfalfa,
California Alfalfa Symposium 23:86-89.

Smaliwood, K.S. and E.L. Fitzhugh. 1992. The use of track counts for mountain lion population
census. Pages 59-67 in C. Braun, ed, Mountain lion-Human Interaction Symposium and
Workshop. Colorado Division of Wildlife, Fort Collins.

Smallwood, K.S. and E.L. Fitzhugh. 1989, Differentiating mountain lion and dog tracks. Pages
58-63 in Smith, R.H., ed. Proc. Third Mountain Lion Workshop. Arizona Game and Fish
Department, Phoenix,

Fitzhugh, E.L. and X.S. Smallwood. 1989. Techniques for monitoring mountain lion population
levels. Pages 69-71 in Smith, R.H., ed. Proc. Third Mountain Lion Workshop. Arizona Game
and Fish Department, Phoenix.

Reports to or by Alameda County SRC
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Alameda County SRC (Smallwood, K. S., 8. Orloff, J. Estep, J. Burger, and J, Yee). December 19,
2006. Altamont Scientific Review Committee (SRC) Recommendations to the County on the
Avian Monitoring Team Consultants’ Budget and Organization. 3 pp.

Smallwood, 8. January 8, 2007. Smallwood’s Concerns over the Agreement to Settle the CEQA
Challenges. SRC Decument S5,

hittp://www.altamontsre.org/alt doc/alt settlerent/sS smallwood on proposed settlement agre

ement.rtf. 5 pp.

Alameda County SRC (Smallwood, K. S., 8. Orloff, I. Estep, J. Burger, and J. Yee). February 7,
2007. Analysis of Monitoring Program in Context of 1/1//2007 Settlement Agreement. 7 pp.

Smallwoed, 8. March 8, 2007. Estimated Effects of Proposed Measures to be Applied to 2,500
‘Wind Turbines in the APWRA Fatality Monitoring Plan. SRC Document S15,
http://www.altamontsrc.org/alt doc/alt settlement/s15 smallwood estimated effects proposed

measures 3 8 07.pdf 2 pp.

Smallwood, S. March 8, 2007. Smaliwood’s Replies to the Parties” Responses to Queries from the
SRC and Comments from the California Office of the Attorney General. SRC Document S16,
http:/fwww.altamontsre.org/alt doc/alt settflement/s16 smallwoods replies to parties response

3 9 07.pdf. 9 pp.

Smallwood, S. March 19, 2007. Estimated Effects of Full Winter Shutdown and Removal of Tier I
& II Turbines, SRC Document S19,

http://www.altamontsrc.org/alt doc/alt settlement/s19 smallwood estimated effects shutdown
and tier 1 2 removal 3_19 07.pdf. 1 pp.

Alameda County SRC (Smallwood, K. ., S. Orloff, J. Estep, J. Burger, and J. Yee). April 3, 2007.
Alameda County Scientific Review Committee Replies to the Parties® Responses to its Queries
and to Comments from the California Office of the Attorney General. SRC Document S20,
http://www.altamontsre.org/alt doc/alt settlement/s20 stc replies to_parties answers 04 03
07.pdf. 12 pp.

Smallwood, 8. April 15, 2007. Progress of Avian Wildlife Protection Program & Schedule. 4 pp.

Smallwood, K. 8. April 15, 2007. Verification of Tier 1 & 2 Wind Twbine Shutdowns and
Relocations. SRC Document P22, 5 pp.

Alameda County SRC (Smallwood, K. §., S, Orloff, I. Estep, and J. Burger [I. Yee abstained]).
April 17,2007, SRC Statement in Support of the Monitoring Program Scope and Budget. 1pp.

Smallwood, K. S. April 23, 2007. New Information Regarding Alameda County SRC Decision of

11 April 2007 to Grant FPLE Credits for Removing and Relocating Wind Turbines in 2004.
SRC Document P26, 12 pp. :

Smaltwood, . S. July 19, 2007. Smallwood’s response to P24G. SRC Document P41, 4 pp.
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Smallwood, K. S. July 26, 2007. Memo: Opinion of some SRC members that the period over
which post-management mortality will be estimated remains undefined. SRC Document P43, 5
Ip.

Smallwood, K. S. July 26, 2007. Effects of Monitoring Duration and Inter-Annual Variability on
Precision of Wind-Turbine Caused Mortality Estimates in the Altamont Pass Wind Resource
Area, California. SRC Document P44, 16 pp.

Smallwood, K. 8. October 1, 2007, Dissenting Opinion on Recommendation to Approve of the
AWI Blade Painting Study. 4 pp.

Smallwood, S. Qctober 6, 2007. Smallwood’s Answers to Audubon’s Queries About the SRC’s
Recommended Four Month Winter Shitdown of Wind Turbines in the Altamont Pass. 7 pp.

Alameda County SRC (Smallwood, K. 8., 8. Orloff, J. Estep, J. Burger, and J. Yee). December 11,
2007. SRC selection of dangerous wind turbines. Alameda County SRC document P-67. 8 pp,

Smallwood, S. January 14, 2008. Progress of Avian Wildlife Protection Program & Schedule.
Unpublished report. 9 pp.

Smallwood, K. S. February 7, 2008. Comparison of mortality estimates in the Altamont Pass Wind
Resource Area. Alameda County SRC document P-76. 19 pp.

Alameda County SRC (Smallwood, K. 5., S. Orloff, J. Estep, J. Burger, and J. Yee). February 7,
2008. Guidelines for siting wind turbines recornmended for relocation to minimize potential
colliston-related mortality of four focal raptor species in the Aktamont Pass Wind Resource
Area. Alameda County SRC document P-70. 21 pp.

Smallwood, K. 8. February 15, 2008. Summary of Alameda County SRC recommendations and
concerns and subsequent actions. Unpublished report to SRC. 30 pp.

Reports

Smallwood, K. 8. and B. Nakamoto 2008. Impact of 2005 and 2006 West Nile Virus on Yellow-
billed Magpie and American Crow in the Sacramento Valley, California. 22 pp.

Smallwood, K. S. and M. L. Mortison. 2008. Former Naval Security Group Activity (NSGA),
Skaggs [sland, Waste and Contaminated Soil Removal Project (IR Site #2), San Pablo Bay,
Sonoma County, California: Re-Vegetation Monitoring. Report to U.S. Navy, Letter Agreement
—N68711-04LT-A0045. Naval Facilities Engineering Command, Southwest, Desert Integrated
Products Team, San Diego, California. 10 pp.

Smallwood, K. S. and M. L. Morrison. 2008. Burrowing owls at Dixon Naval Radio Transmitter
Facility. Report to U.8. Navy. Naval Facilities Engineering Command, Southwest, Desert
Integrated Products Team, San Diego, California. 28 pp.
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Smallwood, K. S. and M. L. Morrison. 2008. San Joaquin kangaroo rat (Dipodomys n. nitratoides)
Conservation Research in Resource Management Area 5, Lemoore Naval Air Station: 2007
Progress Report (Inclusive of work during 2001-2007). U.S. Navy Integrated Product Team
(IPT), West, Naval Facilities Engineering Command, Southwest, Daly City, California. 69 pp.

Smallwood, K. S. and M. L. Morrison. 2007. A Monitoring Effort to Detect the Presence of the
Federally Listed Species California Clapper Rail and Salt Marsh Harvest Mouse, and Wetland
Habitat Assessment at the Naval Weapons Station, Seal Beach, Detachment Concord,
California. Installation Restoration (IR) Site 30, Final Report to U.S. Navy, Letter Agreement —
N68711-05LT-AQ001. U.S, Navy Integrated Product Team (IPT), West, Naval Facilities
Engineering Command, San Diego, California. 8 pp.

Smalkwood, K. 8. and M. L. Morrison. 2007. San Joagquin kangaroo rat (Dipodomys n. nitratoides)
Conservation Research in Resource Management Area 5, Lemoore Naval Air Station: 2006
Progress Report (Inclusive of work during 2001-2006). U.S. Navy Integrated Product Team
(IPT), West, Naval Facilities Engineering Command, Southwest, Daly City, California. 165 pp.

Smallwood, K. S. and C. Thelander. 2006. Response to third review of Smallwood and Thelander
{2004). Report to California Institute for Energy and Environment, University of California,
Oakland, CA. 139 pp.

Smallwood, K. §. 2006. Biological effects of repowering a portion of the Altamont Pass Wind
Resource Area, California: The Digblo Winds Energy Project. Report to Altamont Working
Group. Available from Shawn Smallwood, puma@davis.com . 34 pp.

Smallwood, K. 8. 2006. Impact of 2005 West Nile Virus on Yellow-billed Magpie and American
Crow in the Sacramento Valley, California. Report to Sacramento-Yolo Mosquito and Vector
Control District, Elk Grove, CA. 38 pp.

Smallwood, K. S. and M. L. Morrison. 2006. San Joaquin kangaroo rat (Dipodomys n. nitratoides)
Conservation Research in Resource Management Area 5, Lemoore Naval Air Station: 2005
Progress Report (Inclusive of work during 2001-2005). U.S. Navy Integrated Product Team
(IPT), West, Naval Facilities Engineering Command, South West, Daly City, California. 160 pp.

Smallwood, K. 8. and M. L. Morrison. 2006. A monitoring effort to detect the presence of the
federally listed species California tiger salamander and California red-legged frog at the Naval
‘Weapons Station, Seal Beach, Detachment Concord, California. Letter agreements N68711-
04LT-A0042 and N68711-041.T-A0044, U.S. Navy Integrated Product Team (IPT), West, Naval
Facilities Engineering Command, South West, Daly City, California. 60 pp.

Smallwood, K. S. and M. L. Morrison. 2006. A monitoring effort to detect the presence of the
federally listed species California Clapper Rail and Salt Marsh Harvest Mouse, and wetland
habitat assessment at the Naval Weapons Station, Seal Beach, Detachment Concord, California.

Sampling for rails, Spring 2006, Installation Restoration (IR) Site 1. Letter Agreement —
N68711-051t-A0001, U.S. Navy Integrated Product Team (IPT), West, Naval Facilities
Engineering Command, South West, Daly City, California. 9 pp.
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Morrison, M. L. and K. S. Smallwood. 2006. Final Report: Station-wide Wildlife Survey, Naval
Air Station, Lemoore. Department of the Navy Integrated Product Team (IPT) West, Naval

Facilities Engineering Command Southwest, 2001 Junipero Serra Blvd., Suite 600, Daly City,
CA 94014-1976. 20 pp.

Smallwood, K. S. and M. L. Morrison. 2006. Former Naval Security Group Activity (NSGA),
Skaggs Island, Waste and Contaminated Soil Removal Project, San Pablo Bay, Sonoma County,
California: Re-vegetation Monitoring. Department of the Navy Integrated Product Team (IPT)
‘West, Naval Facilities Engineering Command Southwest, 2001 Junipero Serra Blvd., Suite 600,
Daly City, CA 94014-1976. & pp.

Dorin, Melinda, Linda Spiegel and K. Shawn Smallwood. 2005. Response to public comments on
the staff report entitled Assessment of Avian Mortality from Collisions and Electrocutions
(CEC-700-2005-015) (Avian White Paper) written in support of the 2005 Environmental
Performance Report and th e2005 Integrated Energy Policy Report. California Energy
Commission, Sacramento. 205 pp.

Smallwood, K. 8. 2005. Estimating combined effects of selective turbine removal and winter-time
shutdown of half the wind furbines. Unpublished CEC staff report, June 23. 1 p.

Wallace Erickson and Shawn Smallwood. 2005, Avian and Bat Monitoring Plan for the Buena

Vista Wind Energy Project Contra Costa County, California. Unpubl. report to Contra Costa
County, Antioch, California. 22 pp.

Lamphier-Gregory, West Inc., Shawn Smallwood, Jones & Stokes Associates, Illingworth & Rodkin
Inec. and Environmental Vision. 2005. Environmental Impact Report for the Buena Vista Wind
Energy Project, LP# 022005, County of Contra Costa Community Development Department,
Martinez, California.

Morrison, M. L. and K. 8. Smallwood. 2005. A monitoring effort to detect the presence of the
federally listed species California clapper rail and salt marsh harvest mouse, and wetland habitat
assessment at the Naval Weapons Station, Seal Beach, Detachment Concord, California.
Targeted Sampling for Salt Marsh Harvest Mouse, Fall 2005 Installation Restoration (IR) Site
30. Letter Agreement - N68711-051t-A0001, U.S. Department of the Navy, Naval Facilities
Engineering Command Southwest, Daly City, California. 6 pp.

Morrison, M. L. and K. 8. Smallwood. 2005. A monitoring effort to detect the presence of the
federally listed species California clapper rail and salt marsh harvest mouse, and weiland habitat
assessment af the Naval Weapons Station, Seal Beach, Detachment Concord, California. Letter
Agreement -- N68711-051-A0001, U.S. Department of the Navy, Naval Facilities Engineering
Command Scuthwest, Daly City, California. 5 pp.

Morrison, M. L. and K. S. Smallwood. 2005, Skaggs Island waste and contaminated soil removal
projects, San Pablo Bay, Sonoma County, California, Report to the U.S. Department of the
Navy, Naval Facilities Engineering Command Southwest, Daly City, California. 6 pp.

Smallwood, K. §. and M. L. Morrison. 2004. 2004 Progress Report: San Joaquin kangaroo rat
(Dipodomys nitratoides) Conservation Research in Resources Management Area 5, Lemoore
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WNaval Air Station. Progress report to U.S. Department of the Navy, Lemoore, California. 134
pp-

Smallwood, K. S. and L. Spiegel. 2005a. Assessment To Support An Adaptive Management Plan
For The APWRA. Unpublished CEC staff report, January 19. 19 pp.

Smallwood, K. S. and L. Spiegel. 2005b. Partial Re-assessment of An Adaptive Management Plan
For The APWRA. Unpublished CEC staff report, March 25. 48 pp.

Smallwood, K. S. and L. Spiegel. 2005¢c. Combining biology-based and policy-based tiers of
priority for determining wind turbine relocation/shutdown to reduce bird fatalities in the
APWRA. Unpublished CEC staff report, June 1. 9 pp.

Smallwood, K. 8. 2004. Alternative plan to implement mitigation measures in APWRA.
Unpublished CEC staff report, January 19. 8 pp.

Smallwood, K. S., and L. Neher. 2004. Repowering the APWRA: Forecasting and minimizing
avian mortality without significant loss of power generation. California Energy Commission,
PIER Energy-Related Environmental Research. CEC-500-2005-005. 21 pp. [Reprinted (in
Japanese) in Yukihiro Kominami, Tatsuya Ura, Koshitawa, and Tsuchiya, Editors, Wildlife and
Wind Turbine Report 5. Wild Bird Society of Japan, Tokyo.]

Morrison, M. L., and K. 8. Smallwood. 2004. Kangaroo rat survey at RMA4, NAS Lemoore.
Report to U.S. Navy. 4 pp.

Morrison, M. L., and K, §. Smallwood. 2004, A monitoring effort to detect the presence of the
federally Hsted species California clapper rails and wetland habitat assessment at Pier 4 of the
Naval Weapons Station, Seal Beach, Detachment Concord, California. Letter Agreement
N68711-04LT-A0002. 8 pp. + 2 pp. of photo plates.

Smallwood, K. S. and M. L. Morrison. 2003. 2003 Progress Repert: San Joaquin kangaroo rat
(Dipodomys nitrateides) Conservation Research at Resources Management Area 5, Lemoore

Naval Air Station. Progress report to U.S. Department of the Navy, Lemoore, California. 56 pp.
+ 58 figures.

Smallwood, K. 8. 2003. Compatison of Biological Impacts of the No Project and Partial
Underground Alternatives presented in the Final Environmental Impact Report for the Jefferson-
Martin 230 kV Transmission Line. Report to California Public Utilities Commission. 20 pp.

Morrison, M. L., and K. S. Smallwood. 2003. Kangaroo rat survey at RMA4, NAS Lemoore.
Report to U.S. Navy. 6 pp. + 7 photos + 1 map.

Smallwood, K. 8. 2003. Assessment of the Environmental Review Documents Prepared for the

Tesla Power Project. Report to the California Energy Commission on behalf of Californians for
Renewable Energy. 32 pp.

Smallwood, K. S., and M. L. Morrison. 2003. 2002 Progress Report: San Joaguin kangaroo rat
{ Dipodomys nitratoides) Conservation Research at Resources Management Area 5, Lemoore
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Naval Air Station. Progress report to U.S. Department of the Navy, Lemoore, California. 45 pp.
+ 36 figures.

Smallwood, K. S., Michael L. Morrison and Carl G. Thelander 2002. Study plan to test the
effectiveness of aerial markers at reducing avian mortality due to collisions with transmission
lines: A report to Pacific Gas & Electric Company. 10 pp.

Smallwood, K. S. 2002. Assessment of the Environmental Review Documents Prepared for the
East Altamont Energy Center. Report to the California Energy Commission on behalf of
Californians for Renewable Energy. 26 pp.

Thelander, Carl G., K. Shawn Smallwood, and Christopher Costello. 2002 Rating Distribution
Poles for Threat of Raptor Electrocution and Priority Retrofit: Developing a Predictive Model.
Report to Southern California Edison Company. 30 pp.

Smallwood, K. S., M. Robison, and C. Thelander. 2002. Draft Natural Environment Study,

Prunedale Highway 101 Project. California Department of Transportation, San Luis Obispo,
California. 120 pp.

Smallwood, K.S. 2001. Assessment of ecological integrity and restoration potential of
Beeman/Pelican Farm. Draft Report to Howard Beeman, Woodland, California. 14 pp.

Smallwood, K. S., and M. L. Morrison. 2002. Fresno kangaroo rat (Dipodomys ritratoides)
Conservation Research at Resources Management Area 5, Lemoore Naval Air Station. Progress
report to U.S. Department of the Navy, Lemoore, California. 29 pp. + 19 figures.

Smallwood, K.S. 2001. Rocky Flats visit, April 4t through 6, 2001, Report to Berger &
Montaque, P.C. 16 pp. with 61 color plates.

Smallwood, K.S. 2001. Affidavit of K. Shawn Smallwood, Ph.D. in the matter of the U.S. Fish and
Wildlife Service’s rejection of Seatuck Environmental Association’s proposal to operate an.
education center on Seatuck National Wildlife Refuge. Submitted to Seatuck Environmental
Association in two pazts, totaling 7 pp.

Magney, D., and K.S. Smallwood. 2001, Maranatha High School CEQA critique. Comment letter
submitted to Tamara & Efren Compeén, 16 pp.

Smallwood, K.S. 2001. Preliminary Comments on the Proposed Blythe Enerpy Project, Submitted

to California Energy Commission on March 15 on behalf of Californians for Renewable Energy
{CaRE). 14 pp.

Smallwood, K. S. and D. Mangey. 2001. Comments on the Newhall Ranch November 2000

Administrative Draft EIR. Prepared for Ventura County Counsel regarding the Newball Ranch
Specific Plan EIR. 68 pp. :

Magney, D. and K. S. Smallwood. 2000. Newhall Ranch Notice of Preparation Submittal. Prepared

for Ventura County Counsel regarding our recommended scope of work for the Newhall Ranch
Specific Plan EIR. 17 pp.
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Smallwood, K. 8. 20060. Cormments on the Preliminary Staff Assessment of the Contra Costa Power
Plant Unit 8 Project. Submitted to California Energy Commission on November 30 on behalf of
Californians for Renewable Energy (CaRE). 4 pp.

Smallwood, K. 8. 2000. Comments on the California Energy Commission’s Final Staff Assessment
of the MEC. Submitted to California Energy Commission on October 29 on behalf of
Californians for Renewable Energy (CaRE). 8 pp.

Smallwood, K. 8. 2000, Comments on the Biological Resources Mitigation Implementation and
Monitoring Plan (BRMIMP). Submitted to California Energy Commission on October 29 on
behalf of Californians for Renewable Energy (CaRE). 9 pp.

Smallwood, K. S. 2000. Comments on the Preliminary Staff’ Assessment of the Metcalf Energy
Center. Submitted to California Energy Commission on behalf of Californians for Renewable
Energy (CaRE). 11 pp.

Smallwood, K. 8. 2000. Preliminary report of reconnaissance surveys near the TRW plant south of

Phoenix, Arizona, March 27-29, Report prepared for Hagens, Berman & Mitchell, Attorneys at
Law, Phoenix, AZ. 6 pp.

Morrison, M.L., K.S. .Smallwood, and M. Robison. 2001. Draft Natural Environment Study for
Highway 46 compliance with CEQA/NEPA. Report to the California Department of
Transportation. 75 pp.

Morrison, M.L., and K.S. .Smallwood. 1999. NTI plan evalvation and comments. Exhibit C in
W.D. Carrier, M.L. Morrison, K.S. Smallwood, and Vail Engineering. Recommendations for
NBHCP land acquisition and enhancement strategies. Northern Territories, Inc., Sacramento.

Smallwood, K. 8. 1999. Estimation of impacts due to dredging of a shipping channel through
Humboldt Bay, California. Court Declaration prepared on behalf of EPIC.

Smallwood, K. S. 1998. 1998 California Mountain Lion Track Count. Report to the Defenders of
Wildlife, Washington, D.C. 5 pages.

Smallwood, K.S. 1998. Draft report of a visit to a paint sludge dump site near Ridgewood, New
Tersey, February 26th, 1998. Unpublished report to Consulting in the Public Interest.

Smallwood, K.8. 1997, Science missing in the “no surprises” policy. Comrnissioned by National
Endangered Species Network and Spirit of the Sage Council, Pasadena, California.

Smallwood, K.S. and M.L. Morrison. 1997. Alternate mitigation strategy for incidental take of
glant garter snake and Swainson’s hawk as part of the Natomas Basin Habitat Conservation
Plan. Pages 6-9 and jii illustrations in W.D. Carrier, K.S. Smallwood and M.L. Morrison,
Natomas Basin Habitat Conservation Plan: Narrow channel marsh alternative wetland
mitigation. Northemn Territories, Inc., Sacramento.,
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Smallwood, K.S. 1996. Assessment of the BIOPORT model's parameter values for pocket gopher
burrowing characteristics. Report to Berger & Montague, P.C. and Roy S. Haber, P.C.,
Philadelphia. (peer reviewed).

Smallwood, K.S. 1997. Assessment of plutonium releases from Hanford buried waste sites. Report
Number 9, Consulting in the Public Interest, 53 Clinton Street, Lambertville, New Jersey,
08530.

Smallwood, K.S. 1996. Soil Bioturbation and Wind Affect Fate of Hazardous Materials that were
Released at the Rocky Flats Plant, Colorado. Report to Berger & Montague, P.C., Philadelphia.

Smallwood, K.S. 1996, Second assessment of the BIOPORT model's parameter values for pocket
gopher burrowing characteristics and other relevant wildlife observations. Report to Berger &
Montague, P,C. and Roy S. Haber, P.C., Philadelphia.

Smallwood, K.S., and R. Leidy. 1996. Wildlife and Their Management Under the Martell SYP.
Report to Georgia Pacific, Corporation, Martel, CA. 30 pp.

EIP Associates. 1995. Yolo County Habitat Conservation Plan Biclogical Resources Report. Yolo
County Planning and Development Department, Woodland, California.

Smallwood, K.S. and S. Geng. 1995. Analysis of the 1987 California Farm Cost Survey and
recornmendations for future survey. Program on Workable Energy Regulation, University-wide
Energy Research Group, University of California.

Smallwood, K.S., S. Geng, and W. Idzerda. 1992. Final report to PG&E: Analysis of the 1987
California Farm Cost Survey and recommendations for future survey. Pacific Gas & Eleciric
Company, San Ramon, California. 24 pp.

Fitzhugh, E.L. and K.8. Smallwood, 1987. Methods Manual — A statewide mountain lion
population index technique. California Department of Fish and Game, Sacramento.

Salmon, T.P. and K.5. Smallwood. 1989. Final Report — Evaluating exotic vertebrates as pests to
California agriculture. California Department of Food and Agriculture, Sacramento.

Smallwood, K.8. and W. A. Erickson (written under supervision of W.E. Howard, R.E. Marsh, and
R.J. Laacke). 1990, Environmental exposure and fate of multi-kill strychnine gopher baits. Final
Report to USDA Forest Service -NAPIAP, Cooperative Agreement PSW-35-0010CA.

Fitzhugh, E.L., K.S. Smallwood, and R. Gross. 1985. Mountain lion track count, Marin Couty,
1985. Unpublished report on file at Wildlife Extension, University of California, Davis.

Comments on Environmental Documents
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1 was retained or commissioned to comment on environmental planming and review documents,
including:

- Yuba Highlands Specific Plan (or Area Plan) Environmental Impact Report (2006; 37 pp.);
Replies to responses to comments on Mitigated Negative Declaration of the proposed

Mining Permit (MIN 04-01) and Modification of Use Permit 96-02 at North Table Mountain
(2006; 5 pp);

. Mitigated Negative Declaration of the proposed Mining Permit (MIN 04-01)} and
Modification of Use Permit 96-02 at North Table Mountain (2006; 15 pp);

b Windy Point Wind Farm Environmental Review and EIS (2006; 14 pp and 36 Powerpoint
slides in reply to responses to comments);

C Shiloh I Wind Power Project EIR (2005; 18 pp);

. Buena Vista Wind Energy Project Notice of Preparation of EIR (2004; 15 pp);

. Negative Declaration of the proposed Callahan Estates Subdivision (2004; 11 pp);

Q Negative Declaration of the proposed Winters Highlands Subdivision (2004; 9 pp);

. Negative Declaration of the proposed Winters Highlands Subdivision (2004; 13 pp);

J Negative Declaration of the proposed Creekside Highlands Project, Tract 7270 (2004; 21

pp);

Conditional Use Permit renewals from Alameda County for wind turbine operations in the

Altamont Pass Wind Resource Area (2003; 41 pp);

. UC Davis Long Range Development Plan of 2003, particularly with regard to the
Neighborhood Master Plan (2003; 23 pp);

Q Anderson Marketplace Draft Environmental Impact Report (2003: 18 pp + 3 plates of
photos);

» Negative Declaration of the proposed expansion of Temple B nai Tikyah (2003: 6 pp);

O Antonio Mountain Ranch Specific Plan Public Draft EIR (2002: 23 pp);

Response to testimony of experts at the East Altamont Energy Center evidentiary hearing on
biological resources (2002: 9 pp);

. Revised Draft Environmental Impact Report, The Promenade (2002: 7 pp);

Recirculated Initial Study for Calpine’s proposed Pajaro Valley Energy Center (2002: 3 pp);
UC Merced -- Declaration of Dr. Shawn Smallwood in support of petitioner’s application for
temporary restraining order and preliminary injunction (2002: 5 pp);

Replies to response to comments in Final Environmental Impact Report, Atwood Ranch Unit
I Subdivision (2003: 22 pp);

C Draft Environmental Impact Report, Atwood Ranch Unit III Subdivision (2002: 19 pp + 8
photos on 4 plates);

California Energy Commission Staff Report on GWF Tracy Peaker Project (2002: 17 pp + 3
photos; follow-up repoert of 3 pp);

Initial Study and Negative Declaration, Silver Bend Apartments, Placer County (2002: 13
PpP);

UC Merced Long-range Development Plan DEIR and UC Merced Community Plan DEIR
{2001: 26 pp);

C Initial Study, Colusa County Power Plant (2001: 6 pp);

Comments on Proposed Dog Park at Catlin Park, Folsom, California (2001: 5 pp + 4
photos);
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Pacific Lumber Co. (Headwaters) Habitat Conservation Plan and Environmental Impact
Report (1998: 28 pp);

Final Environmental Impact Report/Statement for Issuance of Take authorization for listed
species within the MSCP planning area in San Diego County, California (Fed. Reg. 62 (60):
14938, San Diego Multi-Species Conservation Program) (1997: 10 pp);

Permit (PRT-823773) Amendment for the Natomas Basin Habitat Conservation Plan,
Sacramento, CA (Fed. Reg. 63 (101): 29020-29021) (1998);

Draft Recovery Plan for the Giant Garter Snake (Thamnophis gigas). (Fed. Reg. 64(176):
49497-49498) (1999: 8 pp);

Review of the Draft Recovery Plan for the Arroyo Southwestern Toad (Bufo microscaphus
californicus) {1998);

Ballona West Bluffs Project Environmental Impact Report {1999: oral presentation);
California Board of Forestry’s proposed amended Forest Practices Rules (1999);

Negative Declaration for the Sunset Skyranch Airport Use Permit (1999);

Calpine and Bechtel Corporations’ Biological Resources Implementation and Monitoring
Program (BRMIMP) for the Metcalf Energy Center (2000: 10 pp);

California Energy Commission’s Final Staff Assessment of the proposed Metcalf Energy
Center (2000);

US Fish and Wildlife Service Section 7 consultation with the California Energy Commission
regarding Calpine and Bechtel Corporations® Metcalf Energy Center (2000: 4 pp);
California Energy Commiission’s Preliminary Staff Assessment of the proposed Metcalf
Energy Center (2000: 11 pp);

Site-specific management plans for the Natomas Basin Conservancy’s mitigation lands,
prepared by Wildlands, Inc. (2000: 7 pp),

Affidavit of K. Shawn Smallwood in Spirit of the Sage Council, et al. (Plaintiffs) vs. Bruce
Babbitt, Secretary, U,S, Department of the Interior, et al. (Defendants), Injuries caused by
the No Surprises policy and final rule which codifies that policy (1999: 9 pp).

I also issued formal comments on the following documents:

Draft Program Level EIR for Covell Village (2005; 19 pp);

Bureau of Land Management Wind Energy Programmatic EIS Scoping document (2003: 7
PP);

NEPA Environmental Analysis for Biosafety Level 4 National Biocontainment Laboratory
(NBL) at UC Davis (2003: 7 pp);

Notice of Preparation of UC Merced Community and Area Plan EIR, on behalf of The
Wildlife Society—Western Section (2001: 8 pp.);

Preliminary Draft Yolo County Habitat Conservation Plan (2001; 2 letters totaling 35 pp.);
Merced County General Plan Revision, notice of Negative Declaration (2001: 2 pp.);
Notice of Preparation of Campus Parkway EIR/EIS (2001: 7 pp.);

Draft Recovery Plan for the bighorm sheep in the Peninsular Range (Ovis candensis) (2000);
Draft Recovery Plan for the California Red-legged Frog (Rana aurora draytonii), on behalf
of The Wildlife Society—Western Section (2000: 10 pp.);

Sierra Nevada Forest Plan Amendment Draft Environmental Impact Statement, on behalf of
The Wildlife Society—Western Section (2000: 7 pp.);
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. State Water Project Supplemental Water Purchase Program, Draft Program EIR (1997);

. Davis General Plan Update EIR (2000);

L Covell Center Project EIR and EIR Supplement (1997);

O Turn of the Century EIR (1999: 10 pp);

N Proposed termination of Critical Habitat Designation under the Endangered Species Act
(Fed. Reg. 64(113): 31871-31874) (1999);

O NOA Draft Addendum to the Final Handbook for Habitat Conservation Planning and

Incidental Take Permitting Process, termed the HCP 5-Point Policy Plan (Fed. Reg. 64(45):
11485 - 11490) (1999).

Position Statements I prepared the following position statements for the Western Section of The
Wildlife Society, and one for nearly 200 scientists:

& Recommended that the California Department of Fish and Game prioritize the extermination
of the introduced southern water snake in northern California. The Wildlife Society--
Western Section (2001);

Q Recommended that The Wildlife Society—Western Section appoint or recommend members
of the independent scientific review panel for the UC Merced environmental review process
(2001);

. Opposed the siting of the University of California’s 10th campus on a sensitive vernal
pool/grassland complex east of Merced. The Wildlife Society--Western Section (2000);

D Opposed the legalization of ferret ownership in California. The Wildlife Society--Western
Section (2000);

. Opposed the Proposed “No Surprises,” “Safe Harbor,” and “Candidate Conservation
Agreement” rules, including permit-shield protection provisions (Fed. Reg. Vol. 62, No.
103, pp- 25091-29098 and No. 113, pp. 32189-32194). This staterent was signed by 188
scientists and went to the responsible federal agencies, as well as to the U.S. Senate and
House of Representatives.

Printed Mass Media

Smallwood, K.S., D. Mooney, and M. McGuinness. 2003. We must stop the UCD biolab now.
Op-Ed to the Davis Enterprise.

Smallwood, K.S. 2002. Spring Lake threatens Davis. Op-Ed to the Davis Enterprise.
Smaliwood, K.S. Summer, 2001. Mitigation of habitation. The Flatlander, Davis, California.

Entrikan, R.X. and K.S. Smallwood. 2000. Measure O Flawed law would lock in new taxes. Op-
Ed to the Davis Enterprise.

Smallwood, K.S. 2000, Davis delegation lobbies Congress for Wildlife conservation. Op-Ed to the
Davis Enterprise.

Smallwood, K.S. 1998. Davis Visions. The Flatiander, Davis, California.

Smallwood, K.S. 1997. Last grab for Yolo’s land and water. The Flatlander, Davis, California.
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Smallwood, K.S. 1997. The Yolo County HCP. Op-Ed to the Davis Enterprise.
Radio/Television

KQED QUEST Episode #111. Bird collisions with wind turbines, 2007;

KDVS Speaking in Tongues (host Ron Glick), Yolo County HCP: 1 hour. December 27, 2001;
KDVS Speaking in Tongues (host Ron Glick), Yolo County HCP: | hour. May 3, 2001;
KDVS Speaking in Tongues (host Ron Glick), Yolo County HCP: 1 hour. February 8, 2001;

KDVS Speaking in Tongues (host Ron Glick & Shawn Smallwood), California Energy Crisis: 1
howur, Jan. 25, 2001;

KDVS Speaking in Tongues (host Ron Glick), Headwaters Forest HCP: 1 hour. 1998;
Davis Cable Channel (host Gerald Heffernon), Burrowing owls in Davis: half hour. June, 2000;

Davis Cable Channel (hosted by Davis League of Women Voters), Measure O debate: 1 hour.
Qctober, 2000;

KXTV 10, In Your Interest, The Endangered Species Act: half hour. 1997.

Posters at Professional Meetings

Smallwood, K. 8. and C. G. Thelander. 2005. Lessons learned from five years of avian mortality
research in the Altamont Pass WRA. AWEA conference, Denver, May 20085.

Neher, L., L. Wilder, J. Woo, L. Spiegel, D. Yen-Nakafugi, and K.S. Smallwood. 2005. Bird’s eye
view on California wind. AWEA conference, Denver, May 2005,

Smallwood, K. S., C. G. Thelander and L. Spiegel. 2003. Toward a predictive model of avian
fatalities in the Altamont Pass Wind Resource Area. Windpower 2003 Conference and
Convention, Austin, Texas.

Smallwood, K.S. and Eva Butler. 2002. Pocket Gopher Response to Yellow Star-thistle
Eradication as part of Grassland Restoration at Decommissioned Mather Air Force Base,

Sacramento County, California. White Mountain Research Station Open House, Barcroft
Station,

Smallwood, K.S. and Michael L. Morrison. 2002. Fresno kangaroo rat (Dipodomys nitratoides)
Conservation Research at Resources Management Area 5, Lemoore Naval Air Station. White
Mountain Research Station Open House, Barcroft Station.

Smallwood, K.S. and E.L. Fitzhugh. 1989. Differentiating mountain lion and dog tracks. Third
Mountain Lion Workshop, Prescott, AZ.
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Smith, T. R. and K. 8. Smallwood. 2000. Effects of study area size, location, season, and allometry
on reported Sorex shrew densities. Annual Meeting of the Westemn Section of The Wildlife
Society.

Presentations at Professional Meetings and Seminars

Environmental barriers to wind power. Getting Real About Renewables: Economic and
Environmenta] Barriers to Biofuels and Wind Energy. A symposium sponsored by the
Environmental & Energy Law & Policy Journal, University of Houston Law Center, Houston,
23 February 2007.

Lessons learned about bird collisions with wind turbines in the Altamont Pass and other US wind
farms. Meeting with Japan Ministry of the Environment and Japan Ministry of the Economy,
Wild Bird Society of Japan, and other NGOs Tokyo, Japan, 9 November 2006.

Lessons learned about bird collisions with wind turbines in the Altamont Pass and other US wind

farms. Symposium on bird collisions with wind turbines. Wild Bird Society of Japan, Tokyo,
Japan, 4 November 2006.

Responses of Fresno kangaroo rats to habitat improvements in an adaptive management framework.

California Society for Ecological Restoration (SERCAL) 13® Annual Conference, UC Santa
Barbara, 27 October 2006.

Fatality associations as the basis for predictive models of fatalities in the Altamont Pass Wind
Resource Area. EEIYAPLIC/PIER Workshop, 2006 Biotogist Task Force and Avian Interaction
with Electric Facilities Meeting, Pleasanton, California, 28 April 2006,

Burrowing owl burrows and wind turbine collisions in the Altamont Pass Wind Resource Area. The
Wildlife Society—Western Section Annual Meeting, Sacramento, California, February 8, 2006.

Mitigation at wind farms. Workshop: Understanding and resolving bird and bat impacts. American
Wind Energy Association and Andubon Society. Los Angeles, CA. January 10 and 11, 2006.

Incorporating data from the California Wildlife Habitat Relationships (CWHR) system into an
impact assessment tool for birds near wind farms. Shawn Smallwood, Kevin Hunting, Marcus
Yee, Linda Spiegel, Monica Parisi. Workshop: Understanding and resolving bird and bat
impacts. American Wind Energy Association and Audubon Society. Los Angeles, CA. January
10 and 11, 2006.

Toward indicating threats to birds by California’s new wind farms. California Energy Commission,
Sacramento, May 26, 2005.

Avian collisions in the Altamont Pass. California Energy Comvmission, Sacramento, May 26, 2005,

Ecological solutions for avian collisions with wind turbines in the Altamont Pass Wind Resonrce
Area. EPRI Environmental Sector Council, Monterey, California, February 17, 2005.
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Ecological solutions for avian collisions with wind turbines in the Altamont Pass Wind Resource

Area. The Wildlife Society—Western Section Annual Meeting, Sacramento, California,
January 19, 2005,

Associations between avian fatalities and attributes of electric distribution poles in California. The
Wildlife Society—Western Section Annual Meeting, Sacramento, California, January 19, 2005,

Minimizing avian mortality in the Altamont Pass Wind Resources Area. UC Davis Wind Energy
Collaborative Forum, Palm Springs, California, December 14, 2004.

Selecting electric distribution poles for priority retrofitting to reduce raptor mortality. Raptor
Research Foundation Meeting, Bakersfield, California, November 10, 2004,

Responses of Fresno kangaroo rats to habitat improvements in an adaptive management framework.

Annual Meeting of the Society for Ecological Restoration, South Lake Tahoe, California,
October 16, 2004.

Lessons learned from five years of avian mortality research at the Altamont Pass Wind Resources
Area in California, The Wildlife Society Annual Meeting, Calgary, Canada, September 2004,

The ecology and impacts of power generation at Altamont Pass. Sacramento Petrolenm
Association, Sacramento, California, August 18, 2004.

Burrowing owl mortality in the Altamont Pass Wind Resource Area. California Burrowing Ow!
Consortium meeting, Hayward, California, February 7, 2004.

Burrowing owl mortality in the Altamont Pass Wind Resource Area. California Burrowing Owl
Symposium, Sacramento, November 2, 2003.

Raptor Mortality at the Altamont Pass Wind Resource Area. National Wind Coordinating
Committee, Washington, D.C., November 17, 2003.

Raptor Behavior at the Altamont Pass Wind Resource Area. Annual Meeting of the Raptor
Research Foundation, Anchorage, Alaska, September, 2003.

Raptor Mortality af the Altamont Pass Wind Resource Area. Annual Meeting of the Raptor
Research Foundation, Anchorage, Alaska, September, 2003.

California mountain lions. Ecological & Environmental Issues Seminar, Department of Biology,
California State University, Sacramento, November, 2000.

Intra- and inter-turbine string comparison of fatalities to animal burrow densities at Altamont Pass.
National Wind Coordinating Committee, Carmel, California, May, 2000.

Using a Geographic Positioning System (GPS} to map wildlife and habitat. Annual Meeting of the
Western Section of The Wildlife Society, Riverside, CA, January, 2000.
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Suggested standards for science applied to conservation issues. Annual Meeting of the Western
Section of The Wildlife Society, Riverside, CA, January, 2000.

The indicators framework applied to ecological restoration in Yolo County, California. Society for
Ecological Restoration, September 25, 1999.

Ecological restoration in the context of animal social units and their habitat areas. Society for
Ecological Restoration, September 24, 1999.

Relating Indicators of Ecological Health and Integrity to Assess Risks to Sustainable Agriculture
and Native Biota. International Conference on Ecosystem Health, August 16, 1999,

A crosswalk from the Endangered Species Act to the HCP Handbook and real HCPs. Southem
California Edison, Co. and California Energy Commission, March 4-5, 1999,

Mountain lion track counts in California; Implications for Management. Ecological &

Environmental Essues Seminar, Department of Biological Sciences, California State University,
Sacramento, November 4, 1998.

“No Surprises” -- Lack of science in the HCP process. California Native Plant Society Annual
Conservation Conference, The Presidio, San Francisco, September 7, 1997.

In Your Interest. A half hour weekly show aired on Channel 10 Television, Sacramento. In this
episode, I served on a panel of experts discussing problems with the implementation of the
Endangered Species Act. Aired August 31, 1997.

Spatial scaling of pocket gopher (Geomyidae) density. Southwestern Association of Naturalists 44th
Meeting, Fayetteville, Arkansas, April 10, 1997.

Estimating prairie dog and pocket gopher burrow volume. Southwestern Association of Naturalists
44th Meeting, Fayetteville, Arkansas, April 10, 1997.

Ten years of mountain lion track survey. Fifth Mountain Lion Workshop, San Diego, February 27,
1996.

Study and interpretive design effects on mountain lion density estimates. Fifth Mountain Lion
Workshop, San Diego, February 27, 1996,

Small animal control. Session moderator and speaker at the California Farm Conference,
Sacramento, California, Feb. 28, 1995.

Small animal control. Ecological Farming Conference, Asylomar, California, Jan. 28, 1995,

Habitat associations of the Swainson’s Hawk in the Sacramento Valley’s agricultural landscape.
1994 Raptor Research Foundation Meeting, Flagstaff, Arizona,

Alfalfa as wildlife habitat. Seed Industry Conference, Woodland, California, May 4, 1994.
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Habitats and vertebrate pests: impacts and management. Managing Farmland to Bring Back Game Birds

and Wiltdlife to the Central Valley. Yolo County Resource Conservation District, U.C. Davis, February
19, 1994,

Management of gophers and alfalfa as wildlife habitat. Orland Alfalfa Production Meeting and
Sacramento Valley Alfalfa Production Meeting, February 1 and 2, 1994,

Patterns of wildlife movement in a farming landscape. Wildlife and Fisheries Biology Seminar
Series: Recent Advances in Wildlife, Fish, and Conservation Biology, U.C. Davis, Dec. 6, 1993,

Alfalfa as wildlife habitat. California Alfalfa Symposium, Fresno, California, Dec. 9, 1993.

Management of pocket gophers in Sacramento Valley alfalfa. California Alfalfa Symposium,
Fresno, California, Dec. 8, 1993,

Association analysis of raptors in a farming landscape. Plenary speaker at Raptor Research
Foundation Meeting, Charlotte, North Carolina, Nov. 6, 1993.

Landscape strategies for biological control and IPM. Plenary speaker, International Conference on
Integrated Resource Management and Sustainable Agriculture, Beijing, China, Sept. 11, 1993.

Landscape Ecology Study of Pocket Gophers in Alfalfa. Alfalfa Field Day, U.C, Davis, July 1993.

Patterns of wildlife movement in a farming landscape. Spatial Data Analysis Colloquium, U.C.
Davis, August 6, 1993,

Sound stewardship of wildlife. Veterinary Medicine Seminar: Ethics of Animal Use, U.C. Davis.
May 1993.

Landscape ecology study of pocket gophers in alfalfa. Five County Grower's Meeting, Tracy,
California, February 1993,

Turbulence and the community organizers: The role of invading species in ordering a turbulent
system, and the factors for invasion success. Ecology Graduate Student Association
Colloguium, U.C. Davis. May 1990,

Evaluation of exotic vertebrate pests. Fourteenth Vertebrate Pest Conference, Sacramento,
California. March 1950,

Analytical methods for predicting success of maminal introductions to North America. The
Western Section of the Wildlife Society, Hilo, Hawaii. February 1988.

A state-wide mountain Hon track survey, Sacramento County Dept Parks and Recreation. April
1986.

The mountain lion in California. Davis Chapter of the Andubon Society, October 1985.
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Ecology Graduate Student Seminars, U.C. Davis, 1985-1990: Social behavior of the mountain lion;
Mountain lion control; Political status of the mountain lion in California.

Other forms of Participation at Professional Meetings

] Chair of Animal Damage Management Session, The Wildlife Society, Annual Meeting,
Reno, Nevada, September 26, 2001.

. Chair of Technical Session: Human communities and ecosysterm health: Comparing
perspectives and making connection. Managing for Ecosystem Health, International
Congress on Ecosystem Health, Sacramento, CA August 15-20, 1999.

¢ Student Awards Committee, Annual Meeting of the Western Section of The Wildlife
Society, Riverside, CA, January, 2000.

G Student Mentor, Annual Meeting of the Western Section of The Wildlife Society, Riverside,
CA, January, 2000.

Reviews of Journal Papers (Scientific journals for whom I've provided peer review)

Journal Jouwrnal

American Naturalist | Journal of Animal Ecology

Auk Journal of Raptor Research

Biological Conservation National Renewable Energy Lab reports
Canadian Journal of Zoology Oikos

Ecosystem Health The Prairie Naturalist

Environmental Conservation Restoration Ecology

Environmental Management Southwestern Naturalist

Functional Ecology The Wildlife Society--Western Section Trans.
Journal of Zoology (London) Proc. Int. Congress on Managing for Ecosystem Health
Joumnal of Applied Ecology Transactions in GIS

Ecology Tropical Ecology

Committees

Scientific Review Committee, Alameda County, Altamont Pass Wind Resource Area
Ph.D, Thesis Committee, Steve Anderson, University of California, Davis

MS Thesis Committee, Marcus Yee, California State University, Sacramento

Board Member, Iron Mountain Conservancy

Other Professional Activities or Produects
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Testified in Federal Court in Denver during 2005 over the fate of radio-nuclides in the soil at Rocky
Flats Plant after exposure to burrowing animals. My clients won a judgment of $553,000,000. I
have also testified in many other cases of litigation under CEQA, NEPA, the Warren-Alquist
Act, and other environmental Jaws. My clients won most of the cases for which [ testified.

Memberships in Professional Societies

The Wildlife Society

Society for Ecological Restoration
Association of Southwest Naturalists
Raptor Research Foundation
American Museum of Natural History

Honors and Awards

Certificate of Appreciation, The Wildlife Society—Western Section, 2000, 2001

Fulbright Research Fellowship to Indonesia, 1987.

Northern California Athletic Association Most Valuable Cross Country Runner, 1984.

J.G. Boswell Full Academic Scholarship, 1981 (Paid expenses for undergraduate education).
American Legion Awsazd, Corcoran High Schoal, 1981, and John Muir Junior High, 1977.
CIF Section Champion, Cross Country in 1978 and Track & Field 2 mile run in 1981,
National Junior Record, 20 kilometer min, 1982,

National Age Group Record, 1500 meter ran, 1978

Community Activities

District 64 Little League Umpire, 2003-2007

Dixon Little League Umpire, 2006-07

Davis Little League Chief Umpire and Board member, 2004-2005

Davis Little League Safety Officer, 2004-2005

Davis Little League Certified Umpire, 2002-2004

Davis Little League Scorekeeper, 2002

Davis Visioning Group member

Petitioner for Writ of Mandate under the California Environmental Quality Act against City
of Woodland decision to approve the Spring Lake Specific Plan, 2002

Served on campaign committees for City Council candidates
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SUPERIOR COURT OF CALIFORNIA
COUNTY OF SACRAMENTO

VINEYARD AREA CITIZENS FOR Dept. 33 No. 02C801214
RESPONSIBLE GROWTH, INC.,

ENVIRONMENTAL COUNCIL OF

SACRAMENTO, SIERRA CLUB,

MARY E. DISKEN and DENNIS R. ROSS.

Petitioners Plainti [fs,
v,

CITY OF RANCHO CORDOV A, and

DOES XX, JUDGMENT AFTER APPEAL

~ Respondents‘Defendants.

SUNRISE DOUGLAS PROPERTY OWNERS
ASSQCIATION, SUNRIDGE PROPERTY
OWNERS ASSOCIATION, AKT DEVELOPMENT
CORPORATION, a California corporation,
SUNRIDGE LLC, a California limited liability
company, ANGELO K. TSAKOPOULOS,

PAUL LAUSEVIC, MILKA LAUSEVIC, HOWARD
E.DAVIS. VIRGINIA F. DAVIS, MATHER EAST. a
California limited partnership, DOUGLAS ROAD 9§
LYMITED PARTNERSHIP, a California limited

" liability parmership, LOUIE J. PAPPAS, VOULA L.

PAPPAS, DOUGLAS-SUNRISE INVESTAMENT CO.,

a California limited lability partnership, WILLIAM E,
GEISREITER, RICHARD E. GEISREITER, ELSA D.
GEISREITER, RICHARD GEISREITER TRUST,
GEISREITER FAMILY TRUST, JAMES D. WEIDINGER
AND CHRISTINA WEIDINGER REVCGCABLE TRUST,
ARCHET C. AND MARY W. CUPP FAMILY TRUST,
RONALD R, RINGEN, SARA J. RINGEXN, STEVEN J.
SLAGLE, NANCY WHITE, STEPHANIE ST. AMQUR,
JAEGER CORNER ENTERPRISES, a general partnership,
JAREQGER 23, a general partnership, and DOES XX[-LXXX,

Reat Parties in Interest.,

i
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14
15
16
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20
21
22
23
24
25
26
27
28

1 21dpdensa |

Having considered the partics” respective proposals for a judgment 1o be entered in
this proceeding pursuant to the opinion and directions of the Califomia Supreme Court and the
opinien on remand of the Court of Appeal:

IT IS ORDERED, ADJL‘DGED AND DECREED that:

i. Portions of the Final Environmental impact Report (FEIR) [or a project
comprised of the Sunrise Douglas Community Plan and the SunRidge Specific Plan do not
comply with the California Envivonmental Quality Act (CEQA). (Tingvard Area Citizens for
Responsib!e-Gr'ou-rh, I s City of Rencho Cordova (2007) 40 Cal 4th 412, 4321.) With respect
to long-term water suﬁplies for the project. substantial evidence in tlhc administrative record does
not support the facial conciusion in the FEIR that sufficient water supplies arc likely to be
available to supply the project’s long-term water needs (40 Cal.4th at pp. 439-441, 445, 447); the
FEIR also fails to adequately identify and analyze the environmental impacis of using specificd
water sources for the project’s long-term water needs and mcasures to mitigate or avoid those
impacts (+0 Cal.4h at pp. 441-444, 446); and the FEIR rclics on a provision for curtailing later

stages of project development if water supplies do not maierialize without analyzing the

- envirenmentat effects of such curtailment. (40 Cal.4th at pp. 444, 447.) With respect to

‘groundwater supplied from the North Vinevard Well Field to meet project water needs in the

near term, the FEIR newly discloses a potentially significant impact on flow levels and fish
migration in the Consumnes River which should have been analyzed n a revised draft EIR and
circulated for public comment under CEQA procedures. (40 Cal.-dth at pp. 421, 448-449.)
2. A percrptory writ of mandate shall issue, requiring respondent City of Ranche
Cordova to:
{a) Set aside the certification of those portions of the FEIR for the Sunrise
Deuglas Communily Plan and the SunRidge Specific Plan that the California Supreme Court
held to be procedurally and factually inadequate, namehy the portions of the FEIR conceming:
(1) long-term water supplizs for the project; and
{2)the potential impact of groundwater pumping from the North Vinevard

Well Field on Consumnes River [lows and fish migration.
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{b} Rescind the approvals of the project comprised ol the Sunrisc Douglas
Community Plan and the SunRidge Specific Plan. Any approvals by respondent City of Rancho
Cordova of tentative subdivision maps in project areas subsequent to the project approvals are
excluded fromn this rescission order as beyond the court’s jurisdiction. The project approvals
must be rescinded because the analvsis of long-term water supplies required by paragraph 2(c)(1)
below pertains to and affects the entire project area, including the area of the SunRidge Specilic
Plan and other projeéct areas whose water necds ar¢ being met in the near term solely with
grodnd\\'ater from the North \'iﬁe_vard Well Field. As described in the EETR. all project arcas
will rely in the long tetm on thé conjunctive usc of groundwater and surface water supplied
through the Sacramento County Water Agency’s Zone 40 system. following the connection of the
North Vinevard Well Ficld 10 the Zone 40 system during the second phase of the water supply
plan for the project. (See TEIR, vol. 1, pp. 7.4-- 7.7, See also 40 Cal.4th at pp. 422424 436-
437} Thus, the long-term water supply analysis required by CEQA must consider the water
needs of the entire project area , and no portion of the project may be excluded or severed for
purposes of the analysis. To the extent shat the water nceds of the SunRidge Specific Plan area
are to be supplied in both the near term and the long term with groundwater pumped from the
North i’incyard Well Field -- a contention by respondent and real paties not reflected in the
water supply discussion in the FEIR -- that water supply plan must be analvzed in CEQA
proceedings conducted pursuant to paragraph 2(c)(1) below. “The audience to whom an EIR
must conimunicate is not the reviewing court but the public and the govermment officials
deciding on the project.” {40 Caldth atp. 443)) “CEQA entitles the decision inakers and the
public to a legally proper procedure and 10 a clearer, morc coherent and consistent ¢xplanation of
how, given the competing demands expected to arise for new water supplies, walter is to be
provided o the project,” (40 Cal.dih aip. 447)

{c} In accordance with the requirements of CEQA, prepare the following
analyscs in a revised draft enviroumental impact report, circulate them for public comment, and

take them into account in reconsidering approval of the project:

v
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{1)an analysis of the long-term water needs of the project which identifics
intended water sources, explains how the identified soﬁrccs are likely to meet the project’s watcr
nceds, evaluates the environmental impacts of exploiting the ideniificd sources, and discusses
measurcs and alternatives to nutigate the impacts (40 Cal4th at pp. 421, 449-430);

(2)an analysis of potential project impacts on Consumnes River flows and
fish mugration (340 Cal.dth at pp. 421, 447-3449) Contrary to the contention of respondent and real

e —

parties, the Suprame Court’s determination thal these potential impact must be analyzad ina

fe—

revised draft ELR and recirculated for public comment has not been rendered moot by the

analyses and conclusion (that groundwater pumping has no potentially significant impact on

Consumnes River flows and fish migration) in the EIR cenified by Sacramento County Water
——

Agency for its Zone 40 Master Plan Update in 20035 and the EIR certified by respondent for its

e e

General Plan in 2006. The analyses and conclusion of these two later EIRs may not be
petiycteit e s Lo

substituted by the court for the informed decisionmaking process mandated by CEQA for land

use projects, including the project comprised of the Sunrise Douglas Community Plan and the

SunRidge Specific Plan. Respondent rather than the court must initially and direcily consider.

with purticipation by members of the public, the potential impacts of the project on Consumnes

River {lows and fish migration. Respondent may incorporate relevant portions of the twa Jater
ElRs into a révised draft EIR for the project (sec 40 Cal.4th at pp. 442-443_ citing Pub. Resources
Code § 21068.5; Cal. Code Reys., tit. 15, § 15150). but the informed decision-making process
arul public planic'ipation mandated by CEQA may nol be bypassed by respondent and veal partics
in this court; and
(3) an analysis of project impacts on public trust resources within the
project arca (Opinion on Remand, Court of Appeal Case No, C044653, slip opinion, pp. 11-12);
{d) File a retum in this court within 120 days of receiving personal service of the

writ, specifving whal has been done 1o comply with the writ,

3. The court retains jurisdiction to ensure compliance with the writ issued pursuant

to this judgment,



JewD
Rectangle

JewD
Rectangle

JewD
Rectangle

Sacramento
Line


[ T & ) B = O 7S I ]

10
11

12

13
14
15
16

17

18
19

20 |

21
22
23
24
25
26
27

28

12l pdemta

4. Petitioners shall recover their costs of suit pursuant to rule 3.1700 of the
California Rules of Court.

3. The court retains jurisdiction to consider 2 motion by petitioners for an award of
attomey fees pursuant (0 rule 3,.1702 of the California Rules of Court,

Dated: May 29, 20083 3 B . =
= e

LLOYD G. CONNELLY—

JUDGE OF THE SUPERIQOR COURT
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SUPERIOR COURT OF CALIFORNIA
COUNTY OF SACRAMENTOC

VINEYARD AREA CITIZENS FOR Case Number: 02C501214
RESPONSIELE GROWTH, INC., et al.

vs. CERTIFICATE OF SERVICE
BY MAILING (C.C.P. Sec. 1013a(4))
CITY OF RANCHO CORDOVA

[, the Clerk of the Superior Court of California, County of Sacramento, certify that
| am not a party to this cause, and on the date shown below § served the foregoing
JUDGMENT AFTER APPEAL and PEREMPTORY WRIT OF MANDATE by depositing
true copies thereof, enclosed in separate, sealed envelopes with the postage fully
prepaid. in the United States Mail at 720 9™ Street, Sacramento, California, each of
which envelopes was addressed respectively to the persons and addresses shown
befow:

STEPHAN C. VOLKER ADAM U. LINDGREN
436 14™ ST #1300 ‘ MEYERS NAVE RIBACK SILVER & WILSON
OAKLAND, CA 94612 555 12™ ST #1500

OAKLAND, CA 94807

JASON W, HOLDER

REMY THOMAS MOOSE & MANLEY
455 CAPITOL MALL #21Q
SACRAMENTO, CA 95814

I, the undersigned Deputy Clerk, declare under penally of perjury that the
foregoing is true and correct.

SUPERIOR COURT CF CALIFORNIA
COUNTY OF SACRAMENTO

Dated: May 30, 2008 By: C.BEEBOUT, W

Deputy Clerk
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ORIGINAL

SUPERIOR COURT OF CALIFORNIA
COUNTY OF SACRAMENTO

VINEYARD AREA CITIZENS FOR Dept. 33

- RESPONSIBLE GROWTH, INC,,

EXNVIRONMENTAL COUNCIL OF
SACRAMENTO, SIERRA CLUB,
MARY E. DISKEN and DENNIS R. ROSS,
Petitioners/Plaintiffs.,
AW

CITY OF RANCHO CORDOV A, and

No., 02C501214

DOES 1-XX, PEREMPTORY WRIT OF MANDATE

Respondems/Defendants.

SUNRISE DOUGLAS PROPERTY QWNERS
ASSOCIATION, SUNRIDGE PROPERTY

OWNERS ASSOCIATION, AKT DEVELOPMENT
CORPORATION, a Califormia corporation,

SUNRIDGE LLC, a California limited liability

company, ANGELO K. TSAKOPOULOS,

PALL LAUSEVIC, MILKA LAUSEVIC, HOWARD

E. DAVIS, VIRGINIA F. DAVIS, MATHER EAST, a
Califomia limited parinership, DOUGEAS ROAD 93
LIMITED PARTNERSHIP, a Califomia limited

liability partnership, LOUIE 1. PAPPAS, VOULAL.
PAPPAS. DOUGLAS-SUNRISE INVESTMENT CO.,

a California limited liability partnership, WILLIAM E.
GEISREITER, RICHARD E. GEISREITER, ELSA D.
GEISREITER, RICHARD GEISREITER TRUST,
GEISREITER FAMILY TRUST, JAMES D. WEIDINGER
AND CHRISTINA WEIDINGER REVOCABLE TRUST,
ARCHEL C. AND MARY W. CUPP FAMILY TRUST.
RONALD R. RINGEN, SARA ). RINGEN, STEVEN J.
SLAGLE, NANCY WHITE, STEPHANIE ST. AMOUR,
JAEGER CORNER ENTERPRISES, a gencral partnership,
JAEGER 25, a general partnership, and DOES XXI[-LXXX,

Real Parties in Interest..

i
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TO RESPONDENT CITY OF RANCHO CORDOVA:

Tudgment after Appeal having been entered in this proceeding, ordering that a
peremptory writ of mandate issue from this court,

YOU ARE HEREBY COMMANDED immediately upon receiving personal service
of this writ to:

(1) Sct aside the certification of those portions of the FEIR for the Sunrise
Douglas Community Plan 2nd the SunRidge Specific Plan that.the California Supreme Court in
Vinevard Areu Citizens for Responsible Groweh, Inc. v. City of Rancho Cordova (2007) 40
Cal.4th 412 held to be proceduraliy and factually inadequate, namely the portions of the FEIR
conceming:

(a) long-term water supplies for the prejeet; and

(b} the potential impact of groundwater pumping from the North Vineyard
Well Field on Consumnes River flows and fish migration,

{2) Rescind the approvals of the projeét comprised ol the Sunrise Douglas
Community Plan and the SunRidge Specific Plan. Any tentative subdivision maps you approved
in project areas subscquent to the project approvals are excluded from this order to rescind the
praject approvals,

(3) In accordance with the requirements of CEQA. prepare the Tollowing
analyses in a revised drafi environmental impact repon, circulate them for public comment. and
take them jnto account in reconsidering the project for approval: ‘

{a) an analysis of the long-term waler needs of the projcct which ideritifics
intended water sources, explains how the identificd sources arc likely to meet the project’s water
needs. evaluates the environmental impacts of exploiting the identified sources. and discusscs
meastres and altematives to mitigate the impacts {40 Cal.4th at pp. 421, 449-450);

(b)an analysis ol polential project impacts on Consumnes River fows and
fish migration (40 Cal.4th at iap. 421, 447-449); and

(¢) an analysis ol praject impacts on public (rust resources within the

project arca (Opinion on Remand, Court of Appeal Case No. C044633. slip opinion, pp. 11-12).

[E%]
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(5) File a return in this count within 120 days of receiving personal service of the
wril, specifying what has been done to comply with the wot.

Daled: May 29, 2008

DENNIS JONES, CLERK OF THE SUPERIOR COURT
By

\ /,&LM\
CHRISTA BEEBOUT, DEPUTY
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Urban Tree Planting and Greehhouse Gas
Reductions — Discussion Paper
Greg McPherson, Ph.D.
USDA Forest Service
Center for Urban Forest Research
Davis, CA
° e March 7, 2007

Several stories have appeared recently in popular news outlets suggesting that trees are
not & solution in the fight against global warming. In & report from Reuters (“Trees take
on greenhouse gases at Super Bowl”, 30 January 2007), Dt. Ken Caldeira, 2 Cammegie
Institute climate scientist, was reported to say, “It’s probably 8 nice thing to do, but
planting trees is not & quantitstive solution to the real problerm.” Dr. Philip Duffy of
Lawrence Livermore National Laboratory sald, “If you plant & tree (CO; reductions are)
only temporary for the life of the tree. If you don’t emit in the first place, then that
permanently reduces CO2." Dr. Caldeira had made similar arguments previously in an op-
ed in the New York Times (“When Being Grecn Raises the Heat, 16 January 2007).

A New Sciereist article (“Lovation is key for trees to fight global warming,” 15 December
2006) reports results from a study by ecologist Dr. Govindasamy Bala of Lawrence
Livermore National Laboratory, The mode! developed by Bala and colleagues indicates
that, while t'ses planted in tropical regions have a clear net cooling effect, trees planted in
mid-latitudes may sbsorb so much beat from the sun that they actually contribute fo
warming,

These stories fail to capture the coraplexity of the role that city trees play In fighting
global climate change, Trees reduce carbon dioxide in the air, thereby reducing the
warming “grecnhouse” effect of the gas, in two main ways. First, as they grow, they take
¢arbon dioxide out of the air and transform it into roots, leaves, bark, flowers, and wood.

* Over the lifetime of a tree, several tons of carbon dioxide are taken up (McPherson and
Simpson 1999). In fact, trees are the only known feasible way to remove carbon diciide
from the atmosphere. Even if we were able to switch immediately to fuel sources that do
not emit carbon dioxide, the current levels in the air are higher than at any time in the
past 400,000 years, according to the UN’s International Panel on Climate Charige, and
because of the long “lifetime” of carbon dioxide, wiil remain so for decades or even
centuries. ‘

Second, by providing shade end transpiring water, trees lower alt terperature dnd,
therefore, cut efiergy use, whick reduces the production of carbon dioxide at the power
plant. Two-thirds of the electricity produced in the United States is created by buming s
fuel {coal, oil, or natural gas) that produces carbon dioxide—on average, for every
kilowatt hour of electricity created, zbout 1.39 Ibs of carbon dioxids is released (¢GRID
2002). Tt is certainly true, as Dr. Duffy states, that not emitting carbon dioxide In the first
place is'a good strategy. Lowering summertime temperatures by planting trees in cities is
one way to reduce energy use and thereby reduce carbon dioxide entissions.
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To address the other claims made above: Are carbon dioxide and ather greerhouse gas
reductions from tree planting temporary? Tn a sense, yes, greenhouse gas reductions are
temporary if trees are remaved and nof replaced. To achieve long-term reductions, a
popuiation of trees must remajn stable as a whole. This requires a diverse mijx of species
and ages so that the overall tree canopy cover remains intact, even as indjividual trees die
and are replaced, Although sequestration rates will leve! off once an wrban tree planting
project reaches maturity, the reduced emissions due to energy savings will continue to
accrye annually. Dead trees can bs converted to wood products or used as bicenergy,
further delaying, reducing, or avoiding greenhouse gas emissions.

Dr. Caldeira suggests in the Super Bow] article that tree planting projects are “risky.”
They may appear more risky than reducing emissions by building solar or wind farms
because the tree-related climate benefits are less essy to docuinent and because the 50- to
200-year [ife span of a iree seems less permanent than & new power plant. This
uncertainty can be offset by legally binding Instruments such as contracts, ordinances,
and easements that guarantee tyee canopy in perpenity. And, of course, trees and
alternative energy sources are not mutually sxclusive—both have a place in reducing
carbor: dioxide etnissions. '

Will wrban tree planting th mid-latitude cities result in zero or even negative climate
benefits? Dr. Bala's study in the New Scientist article describes two main ways trees
Iowey tempetature: they remove carbon dioxide from the air, reducing the greenhouse
effect, and they release water vapor, which increases clondiness and helps cool the
earth’s surface. But because free leaves are dark, they also absorb sunlight, which
incteases the temperature nesy the earth’s surface. The difference between frees in
tropical latitudes and those in mid-latitudes has to do with the difference in how much
sunlight forests reflect comparted to other possible surfaces, especially during winter, )
Snow reflects more sunlight back into the atmosphere than forest vegetation, resulting is
less heat trapped near the earth’s surface. Large-scale tree planting projects that replace
. highly reflective surfaces with forests will result in more heat trapped near the ground
during winter. .

In cities, this fact is less relevant, Asphalt, concrete, and roof surfaces account for 50 to
70% of urban areas, with the remaining area covered by trees, grass, and barg soil. The
difference in the solar reflectances, or albedos, of the different urban surfaces is smalt,
Vegetation canopjes have albedos of 0.15 to 0.30, the albedo of asphalt is O.IO,Ithat gf
concrete and buildings is 0.10 to 0.35, and the overall albedo in low density residential
areas is 0.20 (Taha et al. 1988). In cities, increasing urban tree canopy cover ddes not
appreciably alter surface reflectance, or inctease heat trapping.

At the same titne, as described above, 2 number of field and modgling experiments have
found that urban trees reduce summertime air temperatures through evapaotranspiration
and direct shading (Akbari and Taha 1992, Rosenfeld et al. 1998, McPherson and
Simpson 2003), Thiz rcduces energy consumption and the emissions related to energy
generation. -
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Do free-planting profects give people a 'feel-good illusion that they are slowing global
warming? " The climate benefits of trees in mid-latitude cities are not an illusion,
although they certainly feel good. Reductions in atmospheric carbon dioxide are achieved
directly through sequestration and indirectly thraugh emission reductions. Still, planting
trees in cjties should not be touted as a panacea to global warming. It is one of many,
complementgry bridging strategies, and it is one that can be implemented immediately.
Moreover, tree planting projects provide myriad other social, environmental, and

* economic benefits that make communities better places to live, Of course, putting the
right tree in the right place remains critical to optimizing these benefits and minimizing
conflicts with other aspects of the urban infrastruchure: -
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"Zero-energy" homes planned in
Issaquah

By Sonia Krishran
Seartle Times Eastside bureau

Your future home could come from the recycling bin. S

A
B e T T

fra e b . e = [P pa

Solar energy would powet it.

The best part? Utility bills would be next to nothing.

They're called "zero-energy " homes — homes designed to _ l‘Di:(!i Sitgg
produce ag much electricity as they consume, And in _ P il

Tssaquah, city officials are planning an unusual partnership L ﬁ‘f 2
with a buildet to construct King County's first community by 5 =
2005, g 2

"This would be the first step in a new paradigm for green
development,” said Brad Liljequist, sustainabie-building and
lead urbarn-design consultant for the Issaquah project.

The 10 energy-saving town houses in the Issaquah
Highlands will be aimed at the median market..

"We don't want this to be for an exclusive few,” he said.

The city's efforts follow in the path of 2 U.S. Department of
- Energy program pushing zero-energy home constructios.
“Building America” began in 1995, with a goal to trim
household energy use by 70 percent by 2020.

About 2,000 zero-energy homes have been built around the e
country since 2003, said Tim Merrigan, senjor program THE SRATTLE TIMES
manager for the National Renewable Energy Laboratory in

Goliden, Colo. '

Federal apd state tax credits, coupled with financial _
incentives from utility companies, are driving the trend forward, builders say.
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Whil; the 1\.;1‘tima'tc: goal is to get to zero, most homes end up
slashing utility bills 50 percent to 70 percent, Merrigan said.
That's enough to draw increasing numbers of buyers in fast-
growing states such as Arizona and California, where
residents face some of the nation’s highest energy costs. In

{ Ve

Washington state, another zero-energy commuinity is

planned for Lopez Island, San Juan County. T
e, o This zerp-energy community is in

The timing seems rips. _ Sacramento, Calif. The 10 proposed

town houses in Tssequah would have
In November, the environmental catchphrase "carbon sigtiler energy-afficient foamres.
neutral” wes selected as The New Oxford American
Dictionary’s “Word of the Year." Three months later, a team of international climate scientists
declared humans to blame for global warming. And late lést mosnth, former Vice President Al Gore's
docurnentary on global warming, "An Inconvenient Truth," won af Oscar.

*"You could say it's reached a tipping pbint,“ Merﬁgan said,

Residential buildings in America contributed 21 percent of the country's carbon-dioxide emissions to
the environment in 2005, according to the .S, Department of Energy. Inefficient heating and cooling
systems, poer insulation and energy-sucking appliances, such as cutdated refrigerators, are mostly to
blame for high fuel consemption.

Then there's the "standby factor.*

Keeping appliances such as stereos, computers and televisions plugged in all day consumes between
500 and 1,000 kilowatt-howns s year par household, said Alan Meler, scientist for Lawrence Betkeley
National Laboratory, who has wtitten on the phenomenon.

That's comparable 1o about one month of power consumption, he said, and equals af least 700 pounds
in catbon-dioxide emissions. A

"Standby power is one of the biggest obstacles o achieving a zero-energy home," Meier sajd.

In Issaquah, staff members say they're undeterred by the challenges. The City Council recently
approved 350,000 to study the project, Over the nex! two years, the city plang to collaborate with a
builder and develop the project's design and energy-efficient standards. It will run an educational
program for homebuilders and homeowners once the project is built.

The town homes would sit on & half-acre on Northeast High Street in the Issaquah Highlands. The
proposed site was donated by Port Blakely Cormunities, developer of the Highlands, to use as a
demonstration tool for future homebuilding, said Judd Kirk, president, of Fort Blakely.

According to preliminary plans, the homes will range from 500 fo 1,700 square feet, The project
would:

* Reduce water use by 50 percent over the average household by installing low-fiush toilets that use
stormwater collected from roofteps and filtered in a nearby tank. This reclaimed water would not be

http:/Jéeattletimes.nwscurce,com./cgi?bin/?rintStorv.nl?docmncnt 1d=200362R45 1 &rxactin 3112007
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used for drinking or showering,
* Produce no stormwater discharge through green roofs and permeable pavement,
* Use & "very high percentage” of locally sourced or recycled matetials,

- » Use highly durable materials, such as metal roofing instead of asphalt shingles and hardwood floors
instead of carpeting.

Issaquah is ahead of most cities when it comes to buildinig “green,” environmental advocates say. In
2004, for instance, the city hosted tours and seminars on the Built Green ldea Home — a model home
in the Highlands — to inspire people abott eco-friendly choices.

“We're trying o be responsive to climate change,” said David Fujimoto, manager of Issaquali's
resource~copservation office. "Our goal i3 to really push the envelope and encourage new construction
to achieve the highest level of environmental performance possible."

Recycled materials play a big role in zero-energy homes. Lumber planks made from wood and plastie
bottles are used for decks, doors or window frames. And fibers taken from recycled newspapets are
turned into insulation.

Using the latest technology, zeto-energy homes are fitted with rooftop solar panels that convert the
sun's rays into electricity. :

" During the Northwest's fong surumer days, the homes would send extra kilowatts back to the local
utility grid. In the dark winter months, the homes would draw on that power. At the end of the year,
the home's net energy use should, theoretically, equal zera.

Most zero-énergy homes also come with tankless water heaters, energy-efficient appliances, heavy
insulation and improved air-conditioning and heating systerms.

The infricate systems help kesp indoor temperatures stable, said Chuck Murray, energy specialist for
Washington State University and a consultant for Issaqual’s project.

If homeowners produce more electricity than they use, utility companies are required to eredit them
for it under Washington's net-metering law. And, under a state law that took effect last year, those
who generate solar energy for the power grid could eam up to $2,000 a year in cash reimbursements
through 2014, ' -

Zero-energy homebujlders say they're seeing more demand as fuel prices rise.

"When we started doing this four years ago; gas was $1.50 a gallon. Energy efficiency was not in the
top five things homeowners were looking for," said John Ralston, vice president of sales gnd

martketing for Premier Hornes in Roseville, Calif, near Sacramento,

But sales have taken off so well that an all-solar development is upder way in Yuba City, Ralston said,
s Tlave taken o _ .

State-of-the-art-efficiency doesn't come cheap. .
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But most of all, he said, shrinking square footage will keep costs in line.

“Rather than having that extra-large bonus room, we want to put that money towards living more
lightly on the earth,” he said. ©

Sonia Krishnan: 206-5] 5-5546 or Skrishnan@seartletimes, com

T catde Ti mpsn’
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| Pacific Northwest National Laboratory

e delivering breaktfrongh scenee and _z‘_fr-frrm;“g'g:jé
* Previous Pape View

Release date: February 16, 2004

Contact; Bill Cannon
(509) 375-3732

Global warming to squeeze Western mountains
dry by 2050

SEATTLE — Global warming will diminish the amount of water stored as
snow in the Western United States by up to 70 percent in the coastal
mountains over the next 50 years, according to a new climate change model
released here today.

The reduction in Western mountain snow cover, from the Sierra Nevada
range that feeds California in the south to the snowcapped volcanic peaks
of the Cascades in the Pacific Northwest, will lead to increased fall and
winter flooding, severe spring and summer drought that will play havoc
with the West's agriculture, fisheries and hydropower industry.

"And this is a best case scenario," said the forecast's chief modeler, L. Ruby
Leung, a staff scientist at the Department of Energy’s Pacific Northwest
National Laboratory in Richland, Wash. Leung delivered the sobering
report at the American Association for the Advancement of Science annual
meeting, and the full results of her study will appear soon in the journal
Climatic Change, now in press.

Leung emphasized the estimate's conservativeness, noting that the climate
projections of warming devised by DOE and the National Center for
Atmospheric Research are on the low end compared to most other moedels.
Leung's clumping of the models is part of the DOE's Accelerated Climate
Prediction Initiative, or ACPI.

ACPI assumes a 1 percent annual increase in the rate of greenhouse gas
concentrations through the year 2100, for little change in precipitation and
an average temperature increase of 1.5 to 2 degrees centigrade at least
through the middle of 21st century. The result: more winter precipitation
falling as rain instead of snow, two-tenths of an inch to more than half an
inch a day, pushing the snowline in the mountains up from 3,000 feet to

hitp:/forwrw. pal.govinews/2004/04-03 htm 6/16/2008



JewD
Rectangle

JewD
Rectangle

Sacramento
Line
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higher than 4,000 feet.

‘Where we now have snow in the mountains into April, "at mid-century
snow will melt off much earlier than that," Leung said, noting research that

shows in the past 50 years coastal mountain ranges have already lost 60
percent of their snowpack.

"The change in the timing of the water flow is not welcome," Leung said.
"The rules we have now for managing dams and reservoirs and rigation
schedules cannot mitigate for the negative effects of climate change."

If this picture isn't bleak enough, Leung noted that the model dees not even
address the possibility of population growth and increased demand on
water resources. Mountain streams supply power and drinking water to
Seattle, Portland and the San Francisco Bay Area and points south in
densely populated Northern Califernia, and they feed the booming
agricultural industries in the Columbia and Willamette valleys of
Washington and Oregon and the San Joaquin Valley in California.

If there is any good news, it can be found farther east, in the Rockies.
There, the winters are so much colder that small temperature increases will
have less effect on the snowpack, Leung said.

PNNL is a DOE Office of Science research center that advances the
fundamental understanding of complex systems and provides science-based
solutions in national security, enetgy, chemistry, the biclogical sciences
and environmental quality. Battelle, based in Columbus, Ohio, has operated
PNNL for DOE since 1965.

Webmaster: webmaster@pnl.gov
Reviewed:February 2006

P==" Office of attedle
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We make it visible.
s | Sigialing | Careers . | tutimedia_| Catiections |
Current Issue Previous Issues Science Express Science Products My Science About the
Journal

Home > Science Magazing > 18 August 2006 > Running , pp. 927 - 928

Pecforming your original search, global warming and dry western United States, in Science ADVERTISEMENT

will retrigve 210978 results. u 3 W %
Originally published in Science Express an 6 July 2006 ’ aV@ a ggN| US
Science 18 August 2006 : L= ?
Vol. 313. no. 5789, pp. 927 - 928 g ‘ ' g
DOl: 10.1128/science. 1130370 i Gr WENN !N .
PERSPECTIVES .
CLIMATE CHANGE:
Is Global Warming Causing More, Larger Wildfires?

Steven W. Running”

On 3 April 2008, the U.S. weekly news magazine Time ran a report on global warming with the ADVERTISEMENT
cover title "Be worried, he very worried." Similar coverage of glebal warming has emerged in

other general-interest magazines in recent months, triggered by sclentific studies that are

finding evidence for adverse impacts of global warming occurring today, not meyely projected

for future decades. These adverse impacts--from higher probabilities of category 4 and 5

hurricanes (1, 2) to higher rates of sea-level rise (3)—are found not in some distant

unpopulated region, but rather right in ous own back yards.

On page 940 of this issue, Westerling et al. (4} come to a similarly discomforting conclusion for

~ wildfires. They show thal warmer temperatures appear to be increasing the duration and
intensity of the wildfire season in the western United States. Since 1986, longer, warmer
summers have resulted in a fourfold increase of major wildfires and a sixfold increase in the
area of forest burned, compared to the period from 1970 to 1986. A similar increase in wildfire
activity has been reported in Canada from 1920 fo 1999 (&).

Weslerling et al. used the most comprehensive data set of wildfire occurrences yet compilsd
for the westemn United States to analyze the geographic location, seasonal timing, and
regional climatology of the 1166 recorded wildfires with an extent of more than 400 ha. They
found that the length of the active wildfire season (when fires are actually burning) in the
western United States has increased by 78 days, and that the average burn duration of large
fires has increased from 7.5 to 37.1 days. Based on comparisons with climatic indices that use
daily weather records to estimate land surface dryness, Westerling et &/, attribute this increase
in wildfire activity to an increase in spring and summer temperatures by ~0.9°C and a 1- to 4-
week earlier melting of mountain snowpacks. Snow-dominated forests at elevations of ~2100
m show the greatest increase in wildfire activity.

The hydrology of the westemn United States is dominated by snow; 75% of annual stream-flow
comes frem snowpack. Snowpacks keep fire danger low in these arid forests until the spring
melt period ends. Once snowmelt is complete, the forests can become combustible within 1
month because of low humidities and sparse summer rainfall. Most wildfires in the western
United States are caused by lightning and human carelessness, and therefore forest dryness
and hot, dry, windy weather are the necessary and increasingly common ingredients for

http:/fwww.sciencemag.org/cgi/content/full/313/5789/927 6/16/2008
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CLIMATE CHANGE: Is Global Warming Causing More, Larger Wildfires? -- Running 3...

wildfire activity for most of the summer. Snowpacks are now metlting 1 to 4 weeks earlier than
they did 50 years ago, and stream-flows thus also peak earlier (6, 7).

Westerling af al. found that, in the 34 years studied, years with early snowmalt (and hence a
longer dry summer period) had five times as many wildfires as years with late snowmelt. High-
elevation forests between 1680 and 2690 m ihat previously were protected from wildfire by
late snowpacks are becoming increasingly vuinerable. Thus, four critical factors—~earlier
snowmelt, higher summer temperatures, longer fire season, and expanded vulnerable area of
high-elevation forests--are combining fo produce the gbserved increase in wildfire activity.

The fires in Yellowstone Park in 1988 (see the first figure) seemed to inaugurate this new era
of major wildfires in the western United States. The fires Jasted more than 3 months, buming
600,000 ha of forest, and—despite the investment of $120 million and deployment of 25,000
firefighters—were only extinguished when snow began to fall in mid-September (8).

Less moisture--more fires. Between
1970 and 2003, spring and summer
moisture avaifability declined in many
forests in the westem United States
(left). During the same time span, most
wildfires exceeding 1000 ha in burned
area occurred in these regions of

- reduced moisture availability {right).

i e Mk Wi [Data from (40

The Yeliowstone fires exemplify a common statistic of wildfires: Less than 5% of afl wildfires
account for more than 95% of the area burned. A small fraction of fires get very large and
become unconirollable despite human efforts to suppress them, regardless of maney
expended. Such efforts can cost more than $20 million per day, and seasonal expenditures by
governmental agencies in recent years have reached $1.7 billion.

Fire is an imporiant process for recycling dead biomass in the arid west, where natural
decomposition rates are extremely slow (historical repeat photography has shown unireated
wooden fenceposts still intact after 100 years). However, this benefit is balanced by the annual
damages in the western United States from wildfires that have exceeded $1.0 billion in 6 of the
past 15 years-(9).

In 2002, the U.S. Depariments of Agriculture and the Interior embarked on a controversial new
land management policy called "Healthy Forests,” whose stated objective is o clean out dead
and dying trees in the west to reduce the risk of wildfires. This initiative blames increasing
wildfire activity in the western United States solely on increasing stand density and the buildup
of dead fuel as a resuit of fire exclusion policies; it does not acknowledge any rele of changing
climate in regent wildfire trends. In contrast, the analysis of Westerling et al. suggests that
observed increased wildfire activity is at least parfially the result of a longer wildfire season
acting over a larger forested area. This increased wildfire trend correlates with observed
higher temperatures and reduced moisture availability (see the second figure).

Too close for comfort. Wildfire is seen
approaching Od Faithful Village,
Yellowstone National Park, in 1988.

CREDIT: NPS PHOTO

As part of the upcoming 4th Assessment of the Intergovernmental Panel on Climate Change
{IPCC) (10}, seven general circulation models have run future climate simulations for several
different carbon emissions scenarios. These simulations unanimously project June to August
temperature increases of 2° to 5°C hy 2040 to 2069 for western North America. The
simulations also project precipitation decreases of up to 15% for that time pericd (11). Evan
assuming the most optimistic resutt of no change in precipitation, a June to August
temperature increase of 3°C would be roughly three times the spring-summer temperature
increase that Weslerling et al. have linked to the current trends. Wildfire burn areas in Canada
are expected to increase by 74 to 118% in the next century (12), and similar increases seem

http:/Awww.sciencemag. org/cgi/content/full/313/5789/927

Page 2 of 4
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CLIMATE CHANGE: Is Global Waming Causing More, Larger Wildfires? - Running 3... Page 3 of 4

likely for the western United States.

Wildfires add an estimated 3.5 x 105 g to atmospheric carbon emissions each year, of
roughly 40% of fossil fuel carbon.emissiens (13). If climate change is-increasing wildfire, as
Westerling ef al. suggest, these new sources of carbon emissions will accelerate the buildup
of greenhouse gases and could provide a feed-forward acceleration of global warming.
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Foreword

he effects of global warming on the health of the planet has been a ropic of

discussion for decades. However, only tecently have the potential impacts of

climate change on Western communities become a focus for water resource

scientists, planners, and managers. In the American southwest, the severe droughe

on the Colorado River that began in 2000 served as a wakeup call to water utilicy

managers regarding the possible implications of global warming. Those implications

are sobering.

During the last century, long-range forecasts of popula-
tion growth and water demands in the West have often
been underestimared. Add to this fact the reality that
stable and refiable water supplies in the West are, for the
most part, already allocated. In this age of scarce water
supplies, the prospect of climate change should serve

a5 a catalyst for paradigm shifts in che way we manage
water, Long-term climare change is adding even more
uncertainty to the already difficult task of water resource
planning and management.

To respond 1o the challenges posed by climate change,
water managers will need ro reevaluate their assump-
tions concerning storage and use of existing supplies, the
amount of water expected to be available in the fucure,
and how searce or limired supplies should be shared
among competing interests. Continued scientific study
and dialogue will be of paramount importance to this
effort, not only in terms of providing data to help indi-
vidual utilities manage their respective situations, bur also

to facilitate the development of practical local, regional,
and national policies.

With this in mind, the Marural Resources Defense
Council, Desert Research Institute, and Scuthern Nevada
Water Authority co-sponsored a 2005 conference entitled
“Utban Water Supplies. and Climare Change in the West.”
The objectives of the conference were threefold: 1o edu-
cate paricipants abour the most recent studies of climare
change and potential water supply impacts; to increase
understanding and facilitace dialogue berween warer sci-
entists and water managers; and o discuss eptions for ad-
dressing, the potential impacts of climate change on water
supplies, The presentations and discussion at that confer-
ence led 1o this report.

It is clear that global warming is occurring, particu-
lasly in the West. In general, temperatures are increasing,
Scientises predice char this-will likely kead to mare runoff
from rain, less alpine snow pack, larger winter stream-
Aows, and hoteer, drier summets. Communities are likely

IV Neturel Resources Dafense Council
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to face more flooding and more frequent droughe, As the
West experiences earlier snowmelts and warmer, rainier
winters, rivers and sweams will be alrered. Narural re-
charge to groundwarer basins could decrease.

To cope with these changes effectively, water ucilities
will need to act quickly to develop diverse and flexible
water resource pordolios that will allow them te reduce
demands and adapt their supplies o changing climatic
and hydrological conditions. However, from a regional
and nartional perspective, pechaps the mest imporrant
goal for water unilities will be to pursue increased coop-
eration and collaboration. In the past, models of water
resource planning have emphasized competition for water
resources. However, as communities throughout the West
become more dependent upon each other to manage
available resources, and as these resources prove to be in-
rerconnected in a mytiad of ways, this competitive model
of resource allocation is no longer prudent. Without
open, collaborative dialogue among uilities and other

stakeholders, competition for scarce warer resources will
only result in conflict, stalemare, and shortages.
The accompanying report and recommendarions,
and the conference that led o them, represent a first
step toward addressing some of these difficult long-term
issues, This report summarizes the broad potential waeer
management impacts of climace change, the many exist-
ing climate-related activities of water managers around the
West, and = full range of recommendations for water man-
agers and staff o consider as they incorporare global warm-
ing into the planning and management of their agencies.
As the drought on the Colorado River has shown us
in the West, even seemingly “permanent” water resources
are susceprible to climadc variability. The time to prepare
is now.

Parricia Mulroy
General Manager
Sourhern Nevada Water Authority

V  Natural Resources Defense Council
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Executive Summary

he world’s climate is warming—Dby an average of 1.3 degrees Fahrenheit in

the past century. Unless current trends are reversed, global warming pollution

is projected to keep increasing rapidly, raising temperatures by as much

as 11.5 degrees Fahrenheit by the end of this century and compromising our water

supply, flood management systems, and aquatic ecosystems. Experts predict that rising
temperatures will lead to less alpine snowpack, earlier and larger peak streamflows,

potential reductions in total streamflows, greater evaporative losses, declining

ecosystem health, sez level rise, more extreme weather events—including both floods

and droughts—and hotter, drier summers. We're already seeing evidence of these

trends around the West.

Warter managers—including water discricts and local,
state, and federal agencies with water-related resource
management responsibilities—play a key role in Western
communicies by identifying potential waser-related prob-
lems and pointing the way to soludions. As stewards of
one of the West’s most valuable —and scarce—resources,
water managers can lead the response ta ongoing climare
changes and help stave off further damage.

WATER MANAGEMENT IN A CHANGING
CLIMATE

Global warming presents challenges regarding water
supply, water quality, ecosystem protection, and feod

management—issues that water managers face every day.
NRDC has creared a blueprint for action, including a sec
of specific strategies water managers and other decision
makers can use as they incorporate climate chznge issues
into management decisions,

Action 1: Evaluate the Vulnerability
of Water Systems to Global Warming
Impacis

= Conduct agency assessments of climate change impacts
on water supply. Assessments should analyze water
supply and other impacts from projected climate change
effects, including reductions of snow pack and earlier

Vi Natural Resources Defense Council
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peak streamflows, as well as from projected increases in
temperarure, which may result in greacer environmenral
pretection requirements and higher urban and agricultural
water demand.

» Work with other water managers to evaluate regional
vulnerability. Regional analyses can help water managers
understand the common ¢hallenges they face and lay the
groundwork for cooperarive responses. They are especially
important for water a,c;vcncics in large watersheds and
regions facing similar climate change-related challenges.

Action 2: Develop Response Strategies to
Reduce Future Impacts of Global Warming

® Gonsider the impact of climate change on future water
management tools. Water management tools will be
affecred significantdy—bur not equally—by climare
change. In general, climate change will make increases
in efficicncy more effective and reduce the yields from
traditional surface storage and diversion projects, The
table on the next page shows which water management
tools will be mast helpful in a climate-altered world.

® Put conservation first. Increased investments in water
efficiency represent a sound and basic “no regrets” warer
management approach to future climate change impacts.

Cost-effective water conservation investmenss can gener-
ate significant benefits for water supplies and aquatic
ecosystems, as well as reduced energy consumption and
greenhouse gas erissions.

W incorporate climate and energy Issues into statewide
water planning. State-level planning efforcs should
incorporate climare change vulnerability analyses, global
warming impacts on management tocls, and the energy
implications of water management decisions.

m Consider integrated regional water management
strategies, Water managers should carefully consider
an integrated regional water management approach
to climate change response. A robust climare change
response strategy should include:

= Analysis of potential climate impacts on existing
systems, as well as Future water supply strategies

= Multiple benefits (e.g., supply, water quality, energy,
Aood management, and ecosystem benefits)

* An examination of unique regional conditions

* Potential partners to assist in financing and implementa-
tion (e.g., energy, stormwater, wastewater, and land use
agencies)

* Institurional serengths and responsibilicies

vil  Matural Resources Defense Council
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In Hot Water: Water Management Strategles to Weather the Effects of Global Warming

The Impacts of Climate Change on Water

Management

Global warrning is not an issue that we can afford
to addrass with a “wait and see” approach. We
must take action immediately or we are at risk

of irreversibly damaging sorme of the West's
precious water resources:

* For avary rise of one degree Celsius {1.8
degrees Fahrenheit} in the West, researchers
predict that snow levels will ratreat upward by
500 faet in elavation.

* Extreme weather events such as floods and
large storms could increase in size and frequency,
straining the limits of fleod contrel systems and
exposing some floodplains and low-lying coastal
regions to darmage reminiscent of Hurricane
Katrina.

* The {PCC projects that sea level will rise

by 7 to 23 inches by 2100, effecting water
supplies, eroding wetlands, diminishing coastal
protection from storms, and exposing residents
10 severe flood damage. This projection assumes
no acceleration of ice melt in Greenland or
Antarctica. A new study, published after the
deadline for consiceration by the IPCC, projects
that sea levels will rise by 20 10 55 inches this
century based on recent obsarvaticns.

= The stability of levees in the San Francisco
Bay-Delta, which provides a portion of the water
supply for more than 20 million Californians, will
be threatened by rising sea levels.

* Higher temperatures will decrease salman,
trout, and other fish habitat, thereby increasing
conflicts over water resources. Scientists
astimate that up tc 38 percent of locations
currently suitabla for coldwater fish could become
too warm to provide habitat by 2090.

+ A full range of potential water supply and demand
strategies

* A full range of flood management options
= “Efficiency first” investruents

* A clear "with and without” project analysis for major
infrastructure investments

* Stronger, enforceable environmental protections, such as
flow and temperature requirements for protected species

+ Economic analysis and “beneficiary pays” financing
* Clear objectives and performance standards

* Educating the public and decision makers about climate

change

B Coliaborate with energy utilities, Warer conservation
generartes substantial water and energy savings, and thus
reductions in greenhouse gas emissions. Water zgencies
should work with local energy utilities to develop joint
prograins, such as rebate offers, ro encourage customers to
conserve water and enecgy.

m Consider climate change when making commitmeants
about future water deliveries. In pardcular, agencies
should avoid promising increased warer deliveries based
solely on current hydrology, without consideration of
furure climatic conditions.

® Factor in flood management. For agencies with flood
management respansibilicies, an awareness of climate
change should be integrared into future management
decisions. Managers should investigate opportunites

such as the reoperation of existing facilities, floodplain
restoration, groundwater recharge, and flood-comparible
agriculture, To reduce future damage, Aoodplains should
be managed with an awareness thac they will be inundated
more frequently. This suggests placing an increased empha-

sis on land use issues.

B Protect and restore aguatic ecosystems. Degmdcd
aquatic ecosysterns result in the loss of species and create
endangered species conflicts. Healthy aguartic ecosystems
will be more resistant to climate impacts, help reduce
conflicts, and provide other benefits to warer quality,
recreation, and flood protection.,

Action 3: Prevent Future Impacts by
Reducing Greenhouse Gas Emissions

L] Support policies including mandatory caps on emissions,
The IPCC found with at least 90 percent certainty that
the current global warming trend is caused primarily by
greenhouse gas emissions—particularly carbon dioxide—
released through the burning of fossil fuels. Enforcing a
mandatory national cap on the pollution thar causes global
warming is the single most important step in controlling
and reducing the future impacts of global warming. While
caps would be most effective at the federal level, local,
state, and regional initiatives are also important tools in
the face of federal inaction.
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In Hot Water: Water Management Strategies ta Weather tha Effects of Global Warming

Table ES-1: Performance of Water Management Strategies After Considering Global Warming Effects

More effective Not affected

Less effective

» Landscape conservation

» Conservation rate structuras

= Agricultural water conservation

+ Water marketing

= Urban stormwater management

» Saltwater groundwater intrusion
barriers to protect coastal aquifers

. * Water system recperation

* Intaragency collaboration and
integrated water management
straiegies

* Floodp'ain rmanagement

* Watershed resioration

= Wasiewater recycling
* Interior water conservation
= Groundwater cleanup

= Traditional river diversions

* Traditional groundwater pumping

* Traditional surface storage facilitiss
» Ocean water desalination®

“Given existing energy requiremeants.

= Take action at the district level. Water agencies should
develop programs to reduce their energy consumption
and greenhouse gas emissions. A thorough understanding
of the energy implications of warer management decisions
can lead to a range of options for achieving this goal.
(NRDC’s 2004 report Erergy Down the Drain explores
this relationship in deraily :

Action 4: Increase Awareness of Global
Warming and Water Impacts

® Educate customers and decision makers. Global
warming is not just an environmental concern—ir affects
the furure of all Western communities, particularly
through warer-related issues. Addressing che impacts

multi-modal

Figure ES-1: Projected Patterns of Precipitation Changes for Period 2090-2099, relative to 1980-1999

DJF multi-model

of climate change on water management will require
increased awareness and involvement by water district
customers and decision makers, including eleced officials.

® Raise public awareness. Given the global nature of
climare change and the need for far-reaching actions to
address its causes, raising public awareness is essential to
encouraging effective action. Warer managers can play an
imporeant role in increasing awareness of global warming
and the need to ke action. Outreach can take the form
of advertisemenzs, media ourreach, discussions with
business groups, conferences, community forums, and
more.

Western communities look to water managers for
leadership on water issues. With global warming changing

JJA

10 20

Source; IPCC 2007:: WG1-AR4
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In Hot Water; Water Management Strategies to Waather the Effects of Global Warming

the way we think about warer in the American West and
around the globe, water managers and other decision mak-
ers must lead the way in ensuring that cur drinking water
supply is safe, that our communities are protected from
floods, and that our aquatic ecosystems support healthy
fish and wildlife populations. The time to prepare is now.

HIGHLIGHTS OF EFFORTS TO
INCORPORATE CLIMATE CHANGE INTO
WATER MANAGEMENT

Across the West, warter agencies and other water manag-
ers have begun taking action to address the challenges
presented by climate change. Here are a few highlights of
those effosts.

Evaluating the Vulnerability of Water
Systems to Globhal Warming Impacts

= Many Western communities, including Seatele, Portland,
Denver, the San Francisco Bay Area, and water districts

in the Sierra Nevada foothills have undercaken analyses of
potential impacts to their existing water systems.

= New Mexico and California have released statewide
vulnerability analyses.

= In 2005, the American Water Works Association
Research Foundation released Climare Change and Water
Resources: A Primer for Municipal Water Providers,

Implementing Response Strategies to
Reduce Future Impacts

* Denver Water has decided to dramatically accelerate
its long-range water conservation program, partially in
response to potential impacts from global warming,

* California’s Department of Water Resources has issued
multiple reports regarding climare impacrs, including
Progress on Incorperating Climate Change into Management
of Califarniz’s Warer Resources.

* Southern California’s Santa Ana Warershed Project
Auchority has created 2 national model for incegraced
regional water management, producing far-reaching water
supply, warer quality, energy, and climate benefits.

Preventing Future Impacts by Reducing
Greenhouse Gas Emissions

+ In California, thres water agencies—the Sznta Clara
Valley Water Districr, the East Bay Municipal Utilicy
District, and the Marin Municipal Water District—
supported AB 32, which Governor Schwarzenegger signed
into law in September 2006, creating the naton’s first
stare-level mandatory cap on greenhouse gas emissions.

* The Santa Clara County Water District has helped to
create a public/private partnership called Sustainable
Silicon Valley, which is working to reduce the emission of
global warming gases and other pollutants,

+ The Bay Areas East Bay Municipal Utility District
(EBMUD) has joined the California Climate Action
Registry ro report its greenhouse gas emissions, earning
the districr a “Green Power Leadership” award from the
Environmental Protection Agency. Since EBMUD joined
the registry, more than a dozen California water agencies
have joined as well as Searrle Public Utilities and the Salt
River Projecr.

* The Marin Municipal Water Distice has joined the
Cities for Climate Protection campaign, uniting with
dozens of other Western cities that run municipal water
utilities to create a straregic agenda to reduce global
warming,

Increasing Public and Decision Maker
Awareness

* The Santa Clara Valley Warter Discrict has added a
discussion of global warming to its website, stating that
“The reality of global warming and climate change is
the most significant long-term threat to warer resources
management in Silicon Valley,”

* In January 2007, the San Francisco Public Utilides
Commission convened a Water Utilicy Climase Change
Summit attended by more than 130 water managers and
ather stakeholders. The conference received significant
media coverage.
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Chapter 1
An Overview of Major Scientitic
Findings on Climate Change

Il elements of water systems, from watershed catchment areas to reservoirs

and conveyance systems to wastewater treatment, will likely be affecred by

climate change and variability.! Rising temperatures, a greater proportion
of annual precipitation falling in the form of rain instead of snow, altered streamflow
timing, reduced snowpack, increased evaporation and transpiration, greater risk of
fires, and a sea level rise—all effects of climate change—will require changes in how
our current water systems are managed. And with virtually every major water supply
source in the West already overallocated beyond its physical and/or legal capacity to
be sustained, the consequences could be significant for Western water supply, water
quality, and aquatic ecosystems.

There is broad scientific agreement thar climate change  ocean temperatures to rise. Temperatures aze, in face,
is occurring, that emissions of heat-trapping pollutien are rising.? It also found that the combustion of fossil fuels

the primary cause, and that the resulting climate change {coal, oil, and natural gas) is the major source of green-

and varizbility pose significanc dangers to our environ- house gas emissions (see Figures 1-1 and 1-2).

ment, our health, 2nd our economy. The IPCC in 2007 projecred that the rate of warming
The Intergovernmental Panel on Climace Change over the 21st century—up o 11.5 degrees Fahrenheit—

(IPCC) Fourth Assessment Report released in 2007 would be much greater than the changes observed dur-

found, with at least 90 percent certainty; that human ac- ing the 20th century. The IPCC projecrs the following

tivities are causing global warming.? This comprehensive changes as a result of increased temperatures:

review confirms and lends even greater confidence to
the conclusions of the U.S. National Research Council’s
(NRC) Committee on the Science of Climate Change
2001 report, Climate Change Science: An Analysis of Some * more intense hurricanes and ryphoons
Rey Questions, which found that greenhouse gases are ac-
comulating in the earth’s aumosphere as a result of human
activities, causing surface air cemperatures and subsurface

* more frequent hot extremes, heat waves, and heavy
precipitation events

* decreases in snow cover, glaciers, ice caps, and sea ice

1  Natural Resources Defense Council
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in Hot Water: Water Management Strategies to Weather the Effects of Giobal Warming

Figure 1-1: Changes in Global Average Temperatures, 1850-2000
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Source: IPCC 2007: WG1-AR4

Global Warming Basics

The basic dynamic of global warming is that the earth’s
temperaturs is largely regulated by gases that trap
heat in the earth’s atmosphere. This so-called green-
house effect allows the earth’s temperature to be
in the range at which 2l life cn garth has evolved.
Incraased concenirations of specific gases increase
the heat-trapping ability of the atmosphere and are
responsible for increasing temperatures. The com-
position of the earth’s atmosphere is particularly
important, because certaln gases (including water
vapor, carbon dioxide, methane, halocarbons, ozone,
and nitrous oxidel absorb heat radiated from the earth’s
surface. Changes in the composition of the atmo-
sphere alter the intensity of the greenhouse effect.
Although natural varizbility in climate occurs,
itis now clear that hurnan aciivities have been
causing most of the global warrming since the
mid-20th century. We are exerting a major and
growing influence on some of the key factors that
govern climate by changing the composition of the
atmoesphere and by moditying the land surfaca. The
concentration of carbon dioxide (CO,} has risen about

30 percent since the late 1800s. The concentration
of CO, is now higher than it has been in for at least
the last 650,000 years. This increase is the result
of the burning of coal, il, and natural gas and the
destruction of forests around tha world io provide
space for agriculture and other human activities.
Rising concentrations of CQ, and other greenhouse
gases are intensifying earth’s natural greenhouse
effect. Projections of population growth and energy
use indicate that, on our current course, the CO,
concentration will continue 1o rise, likely reaching
between two and three times late-19th-century
levels by 2100. This dramatic doubling or tripling will
have oceured in the space of about 200 years.

Sources: National Assessment Synthesls Team, 2001. Climate
Chenge Impacts on the United States, report for the United Statas
Global Change Research Program. Cambridge University Press,
p. 12, htpifprod.gerio.orgfmationalassessment/.

Climate Change 2007: The Physical Science Basis: Summary
for Policymakers. Contribution of Working Group 1 to the Fourth
Assessment Reporl of the Intergovernmental Panel on Climate
Change, p.4.
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In Hot Water: Watsr Managemant Stratagies to Weather the Effects of Global Warrming

Figure 1-2: Changes in Atmospheric
Concentrations of Carbon Dioxide from

Ice Core and Modern Data
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Sowurca: 1IPCC 4 Summary for Policy Makers, p. 3

* a rise in global mean sea level of 7 w0 23 inches (this
projection does not include accelerated ice-sheet melting
and other faciorsH

Recent studies indicarte thar the range of possible sea
level sise may be even greater, A report in Science maga-
zine projects a 20- to 35-inch rise in sea levels over the
215t century, based upon recent observations. This study
was published after the deadline for consideration for the
IPCC's Fourth Assessment Report.

Changes caused by a warming climate will not neces-
sarily occur in a steady and predictable Fashion, A recent
report from the NRC, Abrupt Climate Change: Inevituble
Surprises, shows that some major and widespread climatic
changes have occurred with startling speed. The study
notes that abrupt changes were most common when the
earth’s climate was being heated most rapidly, conclud-

“ing thar “greenhouse warming and other human altera-

tions of the earth system may increase the possibility of
large, abrupt, 2nd unwelcome regional or global climatic
events,”¢

Although difficulr to predict or plan for, climatic
shifts—gradual or dramatic—are among the scenarios
that warer managers must consider in future medeling
and planning. Fortunartely, some in the water manage-
ment community are actively engaged in the analysis of
climate change impacts and are undertaking analyses of
water system vulnerabilities to future climare change ef-
fects. For example, in 2005, the American Water Works
Association Research Foundation (ASWARE) and the
National Center for Atmospheric Research (NCAR)
released a reporr entided Climate Change and Water
Resources: A Primer for Municipal Water Providers, and in
July 2006 the California Department of Warter Resources
released Progress on Incorporating Climate Change into
Management of California’s Water Respurces73 Tt is clear
that warer managers will have to adapt to changing cli-
mate conditions.

“The water supply for any utility will
depend on the quantity and timing of local
and regionsl precipitation, both of which
i may change with global climate change...
¢ Climate change is an additional source of
: uncertainty that will becomne increasingly
5 relevant to water resource managers in
| the 21st century. Just as with any other
"j source of uncertainty, best practice requires
i understanding as much as possible about
the changes that can occur and their
il implications for opetration and management
| of the utility.”
Source: Kathleen Miller and David Yates, Climate Change

- and Water Resourcas: A Primer for Municipal Water
- Providers (AWWARF 2008).
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Chapter 2

How Climate Change Will
Aftect Western Water Supply

and Management

he snow and ice of western mountain ranges are the lifeblood of water

supply and storage in the western United States; their melting snowpack

feeds rivers that provide that area of the country with as much as 75 percent

of its water supply.! An elaborate sys.tern of reservoirs, aqueducts, pumping plants,

treatment facilities, and other engineered facilities moves the West’s water supply

from two principal sources: (1) surface water, which is often stored in reservoirs and

(2) groundwater.

This warter supply infrastructure, marched by an evén
more elaborate set of laws and policies that govern water
use and rights, was designed and engineered for riming
and magnitudes of runoff based on our understanding of
past hydrological conditions, including emperatuse, pre-
cipitaon, and snowmelt patterns,

Climare change and variability will affect the timing,
amounts, and form of precipitation, in eurn, affecting
all elements of water systems from watershed carchment
areas (o reservoits, conveyance systems, and wastewater
trearment plants.2 These systems are already stressed
today. Overdraft and conrzmination of groundwarter
sources have reduced the availability of groundwarer sup-
plies in many areas. Saltwacer intrusion in coastal aquifers
is a problem in many areas. Climare change bhas the po-
tentizl to exacerbate these situations, requiring increased
attention from water managers. Extreme events such as
droughts and major flood events are particulatly ¢hal-
lenging for water managers. Climate modeling indicates
thar these kinds of extrerne events are likely 1o become

more frequent and intense in the future, In facr, there is
strong evidence that wildfires, precipitation patterns, and

Figure 2-1: Total Surface and Groundwater
Withdrawals by U.S. County

The Western United States withdraws more water than any
other region in the nation. The changes 1o hydrology and
water supply that are likely to be caused by global warming
threatan to have serious implications for wastarn water
management, Source: USGS 2004

4 Natural Resources Oefense Council



JewD
Rectangle

JewD
Rectangle

Sacramento
Line


In Hot Water: Water Management Stratagies to Weather the Effects of Global Warming

. “Climate change has the potential of
affecting a wide variety of water resource
elements. These range from water supply,
hydroelectric power, sea level rise, more
intense precipitation events, water use,

¢ and a number of miscellaneous ttems which
ii include water temperature changes.”

Source: Maurice Roos, California’s state hydrotogist in
draft materials prepared for the California Enargy
Cormmission for the Public Interest Research Program
{PIER} on Climate Change.

snowmelc are already being influenced by anthropogenic
climate change.?

CLIMATE CHANGE EFFECTS WILL
RESHAPE WATER SUPPLY IN THE WEST

As the U.S. National Assessment water sector report sum-
marizes, “More than 20 years of research and more than
1,000 peer-reviewed scientific papers have Frmly estab-
lished that a greenhouse warming will alter the supply and
demand for water, the quality of water, and the health and
Funcrioning of aquatic ecosystemns.™ The most significant
impacts of global warming on water management—tising
temperatures, increasing proportions of annual precipica-
tion in the form of rainfall, disrupted streamflow timing,
altered snowpack conditions, increased cvaporation‘and
transpiration, greater tisk of fires, and sea level rise—are
discussed in more detail in the following sections.

Rising Temperatures Could Mean Earlier
Snowmaelts and Outflows

The IPCC 2007 report found that “11 of the last 12
years (1995 to 2006} rank among the 12 warmest years...
since 1850”.5 Climate models also consistently indicate
awarmer furure for the U.S. West (see Figure 2-2).
Evidence of warming trends is already being seen in
winter temperatures in the Sierra Nevada, which rose by
almost 2 degrees Celsius (4 degrees Fahrenheir) during
“the second half of the 20th century. Trends woward earlier
snowmelt and runeff o the San Francisco Bay-Delta aver
the same period have also been detected ¢ Warer managers
are particularly concerned with the mid-range elevation
levels where snow shifis to rzin under warmer conditions,
thereby changing the snow storage. Reseasch is also in-

dicating carlier melting and spring flows, as described in
more detail in a later section.

Groater Extremes in Precipitation Will
Challenge Flood Control and Water
Storage

Climatologists expect thar global average precipitation
will increase, howeves, some areas will become wetter
while others will become drier. In addition, the timing,
locasion, and form (rain versus snow) will likely differ
from hiscorical norms. Studies have found an average
increase in precipitation in the continental United States
of about 10 percent over the last century. The intensiry

of precipitation has increased for very heavy and extreme
precipitation days, with most of the increase in the high-
est annuzl one-day precipitation events. Plots of global
and U.S. precipitation changes over roughly the past cen-
tury reveal considerable variation by region, Such findings
have serious implications for flood control as well as water
supply storage.?

Figure 2-2: Projections of Surface Temperature
Changes for Late 21st Century

AlB
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Source: Climate Change 2007: The Physicel Scientific Basis: Summary
for Policyrmakars. Contribution of \Werking Group | to the Fourth
Assessment Report of the Intergovernmental Pane) on Climate Change
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In Hot Water: Water Management Strategies to Weather the Effects of Global Warming

Although there is uncerrainey regarding how cli-
mate change will affect regional precipitation patterns
throughout the American West, several analyses indicate
that the Southwest may be drier and that high lati-
wudes may be wetter in the future. For example, 2 2007
Nartional Research Council report on Colorado River
basin hydrology cencluded, “Over the next 1040 years,
there is a tendency in the results of climate model super-
ensembles to forecast slightly increased annual precipita-
tion in the Northwestern United States by about ten
percent above current values and o forecast slightly de-
creased annual precipitation in the Southwestern United
States by less than ten percent below current values, with
relatively lictle change in annual precipitation amounts
forecast for the headwaters regions of the Colorada
River.”8 Potential changes in precipitation patterns will
have far reaching implications for warer managers, par-

ticularly in oversubscribed river basins—which includes
most rivers in the West.

Reduced Snowpack and Earlier Snowmelt
Disrupt Streamflows

In the West, sueamflow is often strongly influenced by
runoff from melting winter snowpacks. Sucamflow is
characterized by riming, magnitude, frequency, and dura-
tion of water flows, all of which are affected by climate
change. Water management strategies for supply and
flood control are therefore highly attuned 1o streamflow
timing, making any changes in screamBfow timing a criti-
cal management issue.

Recent studies indicate that changes have already oc-
curred in snowmelt and spring runcff throughout che
western region of North America. The United Scates
Geological Survey (USGS), which has been measuring

Figure 2-3: Accelerated Runoff in the West, 1948-2002
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Spring runoff in the West, measured in terms of center of timing—the date at which 50% of annual runoff is reached—now

occurs 1-4 waeks earlier than 50 years 8go.

Source: Staward, Iris T., Daniet . Cayan, Michael D. Dettinger, April 2005, "Changes toward Earlier Streamilow Timing across Western North
Amarics”, Journal of Climats. htip#/meteors.ucsd.edu/cap/pdffiles/stewan_timing.pdf
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In Hat Water: Water Management Strategies to Weather the Effects of Global Warming

streamflows and spring runoff since the late 19th century,
observes that “both measures indicate that Aows in many
western streams arrive a week to almost 3 weeks earlier
now than they did in the middle of the 20th century.
The largest changes have been identified in the Pacific
Northwest, but the trends also are presenc in the Sierra
Nevada of California, in the Rocky Mountains, and in
parts of British Columbia and southern Alaska.” Figure
2-3 shows accelerated spring runoff across the West for
the lzrter half of the 20th cenwury.

" Water agencies have found the same changes in
sueaenflow when analyzing climate changes impacts upon
their water systems. For example, Seartle Public Urilities
sponsored a study by University of Washington's Climare
Impace Group (CIG} to examine global warming’s po-
tential effects on Seattle’s water system. Their modeling
indicates an average decrease in combined inflow vol-
umes to its (wo primary warer sources, the Cedar and
Tolt Reservoirs, of approximartely 6 percent per decade
through 2040—touzling abour 5,000 acre-feet by 2040
when compared 1o higtorical record. 10

Other recent studies indicate thar both early snowmelc
and diminished snowpack in the West may be related to

increased temperatures due to global warming."' Runoff

indexes for boch the Sacramento and San Joaquin rivers
in Celifornia, for example, show a marked decline in
Hows during the critical April to July period over the past

century. And resezrehers have shown thar for most of
the second balf of the 1900s, snowmelt-generared runoff
came increasingly early in the warer year in many basins
in California.’? A. declining fraction of the annual runoff
was occurring during the months of April to June in mid-
dle-elevation basins, while an increasing fraction was oc-
curring earlier in the water year, particularly in March.13
Other studies have reached similar findings of increasing
winter and spring floods under conditions in which rain
falls on snow. 4

Future changes in snowpack are 2 cause for concern.
One study projected that snow levels will retreat 500 feet
in elevation in California for every rise of one degree
Celsius.'? Figure 2-4 shows projections for snowpack
impacts in California through the 21st century. An
analysis by Peter Gleick published in the journal Witer
Resonrces Research examined the potential for shifts in
runoff in California due to increased remperature.6 For
the study, Gleick used a water-balance model developed
for the Sacramento Basin. He based his climare change
scenarios on increases in average monthly temperature
of 2 and 4 degrees Celsius (4 and 7 degrees Fahrenheir)
and changes in precipitation of +/~10 and 20 percent.
The study found that summer runoff decreased in all sce-
narios, whereas winter runcff rose in all those scenarios in
which precipitation was kept constant or increased. Wich
an increase in temperature of 4 degrees Celsius (7 degrees

Figure 2-4: Evolution of Average Annual Snow Water Equivalent as a Percentage of Average

1995-2005 Values
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Source: Knowlss, N. and Dan Cayan. Potential sffecis of global werming on the Sscramento/San Joequin watershed and the San Francisco estusry.

Ssptember 28, 2002. Geophysical Research Latters. Vol. 29, No. 18.
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In Hot Water: Water Management Strategies to Weather the Effects of Global Warming

Fzhrenheir) and an increase in precipitation of 20 percent,
the winter runeft rose by 75 percent and the summer run-
off decreased by 49 percent.

Increased Evapotranspiration Reduces
Total Streamflows

Although there is sill significant uncertainty regarding
how climate change will affect precipitation pateerns in
the West, a significant body of analysis suggests that roral
streamflows in the future will be reduced in compacison
with historical fevels. This change has powerful implica-
tions for water managers.

Increased temperacures are expected to lead o in-
creased evaporation and trangpiration, which will increase
water loss from standing water and decrease soil mois-
ture levels. A seminal study by Gleick and Nash of the
Colorade River basin demonstrated the crucial role evapo-
transpiration plays in water availabiliry, The zuthors found
that with no change in precipiration, a 2 degree Celsius
increase in temperature would reduce mean annual runoff
by 4 w 12 percent and that the reduction in runoff for
24 degree Celsius increase would be between 9 and 21
percent. The authors concluded char if temperature rose
by 4 degree Celsius, precipitation would need to jump by
nearly 20 percent to maintzin historical runoff levels.'?

In 2007, the National Research Council reached
similar conclusions in a review of the science regarding
hydrologic variability in the Colorado River basin. The
investigation included analyses of historical hydrology and
likely future varizbility, as a result of climate change. The
report projects thar furure reductions in total Colorado
River smeamflow are likely:

"This body of research collectively poinis o a fiuture in which
warmer conditions across the Colorado River region are likely
to contribute to reductions in snowpack, an earlier peak in
spring snowmelt, higher rates of evapotranspiration, reduced
late spring and summer flows and a reduction in annal
runoff and streamflow. ™¢

This projecied reduction in ol runoff is anticipated
as a resule of increased losses to evapotranspiracion.
Specifically, “(h)igher temperatures will cause higher evap-
orative losses from snowpack, surface reservoirs, irrigated
land and land cover surfaces across the river basin.”"?

The report discusses the significance of this change
from a policy perspective. “Any future decreases in
Colorado River streamflow, driven primarily by increasing
temperatures, would be especially woubling because the
quansity of water allocations under the Law of the River
already exceeds the amount of mean annual Colorade
River flows."2®

Orher efforts have also projected potential decreases in
total streamflows. For example, analysis by the California
Climate Change Center in 2006 found that climare
change could lead to significant reductions in oral
reservoir inflows and total Delta inflows. Approximately
two-thirds of model ruas revealed likely reductions in
total inflows for major northern California reservoirs,
with maximum projected reductions of approximately
12 percenr.2! It is important to note thac this analysis
does no cleary separate the factors anticipated to cause
this reduction.

Potential reductions in total sireamflows have
far-reaching implications for water managers. This is
particularly true because, in many cases, additional warer

able i 20 e a D o RESE 0 d Delta 0 15U 1
Lake Shasta Folsom Lake Total Delta Inflows
T
Annual | Change | Change | Annual | Change | Change | Annual | Change | Change
Avg. From From Avg. From From Avg. From From
Inflow Base Base Inflow Base Base Inflow Base Base
[TAF) TAF) (%} (TAF} [TAF) {%]) TAF) {TAF} (%)
Base 5492 2670 20850
GFDL A2 5447 =51 -1% 2355 =315 -11.80% 20258 -592 3%
PCM A2 5177 -315 -5.70% 2410 -260 -8.70% 19939 =811 —4%
GFDL B1 5801 109 2.00% 2368 =302 -11.30% 20071 -778 -4%
PCM B1 5854 362 6.60% 2829 189 6.00% 21789 939 5%

Data derived from Chapter 4 of California Dapartment of Water Resources, Progress on Incorporsting Climate Change imo Management of California’s

Water Resourcas. Technical Memorandurn Report. July 2008,
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In Hot Water: Water Management Strategles to Weather the Effects of Global Warming

development could be designed 1o capture flows that

are not captured by the current infrastructure. If future
average steeamflows are lower, it suggests that this infra-
scructure could be wasted—designed to capture flows that
may not be there in the future.

A Warmer Climate Increases the

Risk of Fires

Fire is already a serious concern in the West. Where wild-
lands meer development, fire poses a particular danger to
life and property. But fize also provides important benefits
and is 2 necessary process in the West’s ecosystems. Many
plants actually depend on periodic fire cycles o maintain
health and some plants require fire for seed germinacion.
Whether a benefit to the ecosystem or a threat 1o prop-
erty, fire can have serious water supply impacts in terms
of reduced dewnstream warter qualiry and loss of reservoir
storage capacity due to sedimentation.2?

Studies show tha earlier loss of snowpack will lead to
increased stress on vegeration, reduced summer soil mois-
ture, and, therefore, increased threat of fire, particulaly
in the arid West. There is strong evidence from research
at Seripps Institute thar this is already occursing in the
western United States.23 Two primary ways for climate
change 2nd variabiliry o increase the threat of fire are: an
oscillation berween periods of increased precipitation znd
periods of drought—as projected in some climare scenar-
ios—could increase fuel loads and create extreme fire con-
ditions, and; warmer temperatures and consequent low
moistute content in soils and fuel could create increased
fire risk. Heat waves and high winds would exacerbare
these condicions. Frank Davis at University of California
Santa Barbara notes that “fire behavior models predice
a sharp increase in boch ignition and fire spread under
warmer tcemperatures combined with lower humidities
and drier Fuels,"2¢

A particularly interesting finding from the Southwest
Regional Assessment is the reladonship of climate to fire
cycles evident in the tree-ring record?¥ Reconstruction
from tree-ring data of wildfire occurrence in the Southwest
reveals simultaneous changes occurring after 1700 thar re-
flecr climate impacts to wildfire paccerns over interannual
1© centennial time scales.28 Research by Swetnam et al.
highlights the importance of understanding how lag times
berween climatic events and vegetation response influence
subsequent fire parterns.?” These lag times have imporrant
implications for long-range fire hazard forecasting and
ecosystem management. For example, based on a 300-year

record of climate and fire derived from tres-ring analysis, a
pattern of one or more werter-than-normal El Niio win-
texs in the Southwess, followed by a drier-than-normal La
Nifia winter, establishes preconditions for unusually large
and intense wildfires.2® Further, certain kinds of episodic
ecological disturbances, such as inseer outbreaks, may be
waceable 1o parterns in climaric varizbilicy.?*

Sea Level Rise Threatens Water Supply,
Whater Quality and Wetlands

Global warming drives two primary mechanisms of sea
level fise: thermal expansion of seawater as the oceans
warm, and; melting of mounsain glaciers and massive
bodies of polar ice—particularly the Antascric and
Greenland ice sheets.

The Intergovernmental Panel on Climare Change's
{IPCC) Fourth Assessment Report projects that sea levels
will rise by 7 to 23 inches by the ycar 2100—a conse-
quence that brings profound implications for water re-
sources in the West.? This estimare does not account for
the accelerared melting of the Anwrcric and Greenland
ice sheexs,

The melting of ice sheets brings the largest potential
rige in total sea levels, as their complete melting would
result in a 70-meter increase in global sea lavels.

A great deal of uncertainty exists regarding ice sheet
dynamics and the limitations of current madeling, For
example, 2 NASA/University of Kansas study published
in the March 24, 2006 issue of Science by Jonathan
Overpeck and co-authors, estimated that the last dme
Axctic temperatures were as high as those projected for
the 21st century (zbour 125,000 years age), sea levels was
4 to 6 meters higher chan it is today.? It is difficulc o
estimate how long it would rake for sea level to rise this
much, University of Texas researchers determined that the
Greenland ice sheet is currently melting three times faster
than during the previous five years, underscoring the al-
ready accelerating rates of ice sheet melring? Although
uncertaineies exist in forecasting the rate of ice sheer mele-
ing, acceleration in sea level rise is zeal, bringing serious
implications for coastal Jand and water supply.

On the West coast, sea level rise presents potentially
severe impacts. For example, for the San Francisco Bay
and the Sacramento-San Joaquin River Delra, global
warming impacts will compromise cosystem healch,
wearer supply, and warer quality (see "The Rising Costs of
Rising Sea Level™). Sea level rise could also affect warer
supply by causing wetland erosion and surface water and

9 Natursl Resources Defense Council
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The Rising Costs of Rising Sea Level

The predicted increase in physical damage to

the coastal structures and coastal erosion asso-
ciated with sea leve| rise inundation will have
significent and far-reaching costs. The IPCC Third
Assessment Report estimates that in the case

of a 0.5-meter sea level rise, the financial costs

of cumulative flocding impacts to U.S. coastal
property would reach at least $20 billion to $150
billion. Sterm surges and floods have the potential
to breach levees, leading to massive econcmic
and social costs—as seen in the aftermath of
Hurricane Katrina in New Orleans. These costs
must be considered whan evaluating the reliability
of future water supply preiects, particularly those
that include the building of storage facilities and
physical ocean barriers, such as levees.

Source: Burketi, V., J.0. Codignotto, O.L Forbes, N. Mirmura,
R.J. Beamish, V. litekkor "Coastal Zongs and Maring
Ecosystems™ in Climate Change 2007 Impacts, Adaption,
and Vulnerability, Jermss J, McCarthy, Osvalde F. Canziani, Neil
A. Leary, David J. Dokken, Kasey S. White, eds. Contribution
of Working Group 1! 10 \he Third Assessment Report of the
intergavernmemal Paned on Climate Change. 861 p.

groundwater salination. The inundation of werlands in-
duced by climate change could weaken their cricical role
as a natural water filtration system 3# In addition, inunda-
tion due to sea level rise wikl increase salinity intrusion
into coaseal aquifers.3®

CLIMATE CHANGE WILL AFFECT FLOOD
MANAGEMENT

Flood management has been the cause of growing con-
cern—and cost—throughout the United States, particu-
larly in the West as floodplains are urbanized. According
to dacz from the National Weather Service, from 1955
0 2003 the average annual cost of flood damages com-
bined for California, Washington, Oregon, Nevada, New
Mexico, Utah, Colosado, Arizona, 2nd Montana has been
more than $332 million in today’s dollars.3¢ However, for
the period berween 1994 and 2003 che annual average
was almost $930 million per year—an increase refleciing
the growing severity of a situation thar will only be made
worse by the effects of climate change.

In the West, the majority of the annual precipitation
occurs in the winter and easly spring. That timing creares

a tension between flood control and warer supply. Most
large reservoirs serve a dual purpose: providing flood pro-
tection during the wet months and water supply during
the rest of the year. [n order o provide flood protection,
reservoirs must keep a percentage of their rotal storage ca-
pacity empry in the event that space is needed to capruge
high flows and prevent flooding downstrsam, But as the
end of the wer season nears, water managers must balance
the risk need to maintain sufficient storage space in their
reservoirs for flood protection against the risk of leaving
oo much storage space and not filling reservoirs with
water that will be needed during the dry season.
Scientists indicate thar climarte change will exacerbate
the problem of flooding by increasing the frequency and
magnitude of large storms, which in turn will cause an
increase in the size and frequency of flood events. The
inereasing cost of flood damages and potentizl loss of
life will put more pressure on water managers to provide
grearer flood protection. At the same time, changing
climare condidions {decreased snowpack, earlier run-
off, larger peak events, etc.) will make predicting and
maximizing water supply more difficult. Water managers
should be prepared to respond to these new challenges by
improving floodplain management, and considering the
reoperation of existing reservoirs and other water supply
infrascrucrure.

Walking the Tightrope: Managing Dams
for Water Supply and Flood Protection

Even under notmal circumstances, maximizing water
supplies is complicated by the inherent unprediciabilicy

of weather. To walk this tighrope, warter managers work
throughout the spring with snowpack darta, and often aided

“Intensification of the hydrological cycle
could make reservoir management more

i challenging, since there is often a tradeoff

. between storing water for dry-periad

; use and evacuating reservoirs prior to the

' onset of the flood season to protect down-

stream communities. It may become more

difficult to meet delivery requirementis

during prolonged periods between reservoir

. refilling without alse increasing the risk

| of flooding.”

% Source: Climate Change and Water Resources, AWWARF
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by computer models, to assess likely runoff into storage
facilities. However this is an imprecise science at best be-
cause forecasting seasonal weather pacterns for even a few
weeks, ler alone a month or two, is highly uncertain, The
changes in snowpack and precipitation patrerns related 1o

The Other New Orleans: California’s Delta and Sea Level Rise

Seas level rise has the potential to be among the
most visible, harmiul, and costly impacts of climate
change. A rising sea level presents particular chal-
lenges for low-lying urban areas. California’s San
Francisco Bay-Delta provides an important example
of the potential water supply impacts of climate-
driven sea level rise.

The Delta represents the upper tidal reach of
San Francisco Bay, the
largast estuary on the
western coast of the
Amaricas, The Delta's
watershed includes 40
percent of the state.
The Delta is a significant
surface water source and
the state's largest riverine
ecosystem—a resource of
enormous environmantal
and economic value.

More than 20 million
people rely on it for a
portion of their water supply; water for Central Valley
farms, parts of the San Francisco Bay Area, and
Southern California is diverted by massive water
pumps in the Southern Delta. And although most of
the 1,000-square-mile wle marsh that was once the
Delta has been converted to farmland, the Delta still
plays a critical role in supporting the biggest salmon
run south of the Columbia River. Every winter its
islands fill with swans, geese, and sandhill cranes.
The hundreds of miles of channels that wind through
dozens of leveed agricultural islands are & Mecca
for boaters, windsurfers, and anglers. Four-hundred-
thousand Californians live in Delta communities. The
Delta is aiso crisscrossed by infrastructure, including
power lines, and highways.

The Achilles heel of the San Francisco Bay-Delta
may be the confluence of three factors:
subsidence, sea level rise, and high levels of water
diversions. When the Delta’s light peat soils are
farmad, they blow away, compact, and oxidize, caus-
ing the elevation of these farmlands to fall. Today,
thousands of acres of Delta islands are 20 feet or

global warming will make maﬁmiz.ing water supplies with-

out increasing the risks of flooding even more challenging.
Despite some increases in winter precipitation, much

of the mountainous West has experienced declines in

spring snowpack ever the pase 50 years. According to

two studies by climarte scientists at the University of

more below ses level. It's not uncormon to stand
on Belta farmland and look up at 2 boat 20 feet
overhead as it sails by on the other side of a levee. In
parts of the Delta, subsidence is continuing at 1 to 3
inches per year.

A recent study by Jefirey Mount of the University
of California at Davis and Bob Twiss of the University
of California at Berkeley found that the Delha's
future is threatensd by
several factors: ongoing
subsidence, shaky
century-old levees, floods,
earthquakes, and sea leve'
rise. Mount and Twiss
sstimated that the Delta
has & 64 percent chance
of a catastrophic failure
of multiple Delia levees
by 2050. Such a failure
woilld threaten the Delta’s
residents, farms, and
infrastructure.

If many islands were 10 flood simultanacusly,
particulerly during the summer when less fresh
water flows from the rivers that feed the Delta, it
could draw salty San Francisco Bay water inio the
Delta, threatening important water supplies. The
econormic impacts of such a catastrophic failure -
could he widespread and long lasting. The failure of
New Orleans' levees has awakenead California water
users and agencies to the leng-term risks to stability
of the Delta. Of all of the challenges facing the San
Francisco Bay-Delta, sea level rise may be the most
critical. There are more than 1,100 miles of Delta
levees, many of which are in poor repair. Improving
and raising all of these levees several feet may be
financially infeasible,

Eatm flooding
[ resuliing from 2004
Jones Tract levese
fnlurn

Sourges: U.S. Geological Survey, “Delta Subsidence in Californis,”
April 2000. htip:f/science.calwater.ca.gov/pdi/fs00500.pai.

Mount, Jetirey, UC Davis, and Bob Twiss, UC Berkeley.
*Subsidence, Sea Level Rise and Seismicity in the Sacramento-San
Joaquin Detta.” San Francisco Esiuvery and Watershed Scienca, Vol.
3, No. 1, March 2005,
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. “Maodels project that increasing atmospheric
i concentrations of greenhouse gases result in
L. changes in frequency, intensity and duration
i of extreme events, such as more hot days,
heat waves, heavy precipitation events and
fewer cold days. Many of these projected
changes would lead to increased risks of
! floods and droughts in many regions...”
i Source: Intargovernmental Panel on Climate Change (IPCC),

Climate Change 2007: Synthesis Report, Summary for
. Policymakers

Washington znd the University of Colorado, snowpack
has decreased by 15 to 75 percent in parts of Oregon,
western Washington, northern California and che north-
ern Rockies, mainly because of climate change.” Increased
temperatures cause a greater percentage of winrertime
precipiration to fall as rain instead of snow.?® The resulting
reduction in snowpack causes a drop in the total ameunt
of spring snowmelt runoff. The snowpack that does form
is meldng earlier in the year, further exacerbaring changes
in siream hydrology3? 7

The magpitude and frequency of larger high How
events are predicted ro increase under climate change for
two primary reasons. The first is related to the decrease
in snowpack. Several 2002 climate change studies found
thar in California, peak streamflow occurred up to two
months earlier in the year due to a decrease in the number
of freezing days in the season, a drop in snowpack, and
an increase in early snow melt.% The studies also showed
that such changes “suggest that 50 percent of the season
runoff will have accurred early in the year for many snow
melt driven watersheds in the West, and the resulting early
snow melt implies higher streamflow increases and an in-
creased likelihood of more flood events in future years.”4!

A second factor causing higher pealc flows is the basic
relationship among temperature, evaporation rates, and
the amount of moisture in the atmesphere. Climate
models show that the warming of the earth’s surface in-
creases evaporation and the amount of water vapor in the
atmosphere. Increases in water vapor, a primary factor in
providing moisture for rain, will mean heavier precipira-
cion during storm events. The USGS modeled the effecss
of climate change on increased storm intensity and found
that the risk of a 100-year flood event will grow lacger in
the 21st century. Instead of a 1 percent chance that in 2ny
yeat there will be a 100-year flood evenr, the likelihood in
a single year could become as high as cne in seventeen 42

CLIMATE CHANGE WILL AFFECT WATER
QUALITY

Changes in precipitation, flow, and temperature associared
with climate change will likely exacerbate water quality
problems. Changes in precipitatii.an affect water quantity,
flow rates, and flow dming** Decreased Flows can exacer-
bate the effect of temperature increases, raise the concen-
tration of pollutants, increase residence time of pollurans,
and heighten salinity levels in arid regions.*

On the one hand, higher watet flows can dilute point-
source pollutants, drive up loadings from non-point
source pollutants, and reduce the residence time for
contaminants. Higher flows can also increase the export
of pollutants to coastal wetlands and deltas.4s In addi-
tion, higher flows can cause higher turbidity in lakes,
which reduces the light penetration ¢rucial to the hiealth
of aquaric life.%6 On the other hand, where surface flows
decline, erosion rates and sediment transport may drop,
and lake clarity may improve buc this may increase the

‘concentration of pollutants.

The effect of climate change on water quality will also
be felt at our beaches, as the rate of beach closures will
likely go up. In recent years, beaches have been closed re-
peatedly because of unhealthy levels of bacteria and ether
contaminanes in the water.¥ The primary cause of these
high bacterial levels is runoff from storms. Rain that is
channeled into storm drains and backed up into sewage
systems flushes bacteris, feces, pesticides and pollurants
such as motor oil and trash inte coastal waters, The in-
crease in severs storm events predicred by global warming
models is likely to mean more polluted runoffin a cli-
mare-altered furure.

Finally, as discussed earlier, climate change is likely
to increase fire risks in much of the West. This increase
in burning in western watersheds has the potential o
increase downstream fire-telated sedimentation and other
water quality problems. For example, heavy rainfall in
Colorado in 1996, following the 12,000-acre Buffalo
Creek fire, deposited 600,000 cubic yards of sediment
inte a Denver Water storage facilicy in the Upper South
Platte River basin.® This amounted to more than 13 years
of average siltation in just a few days. Such events may be
larger and more frequent with climate change.

12 Natural Resources Defense Councit
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“Aquatic and wetland ecosystems are very
vulnerable to climate change. The meta-
: bolic rates of organisms and the overall
" productivity of ecosystems are directly reg-
ulated by femperature. Projected increases
in temperature are expected ta disrupt pres-
ent patterns of plant and animal distribution
in aguatic ecosystems. Changes in precipi-
tation and runoff modify the amount and
quality of habitat for aquatic organisms, and
: thus, they indirectly influence ecosystem
. productivity and diversity.”
Source: Pew Center on Global Climate Change, Aquatic
Ecosystems and Global Climate Charge: Potential

Impacts on Inland Freshwater and Coastal Wetland
Ecosystems in the United Statas, 2002,

CLIMATE.CHANGE WILL AFFECT
AQUATIC ECOSYSTEMS

The United States is home to more than 800 fish spe-
cies and thousands of aquatic invertebrates and insects
found nowhere else.®? The extinction rate for freshwater
species in this country equals or exceeds that of ocher
ecosystems.?® The aquatic ecosystems found within our
screams, lakes, and wetlands have been negatively affecred
for decades by changes in the environment such as dam
construction and flow diversions, loss of habitat associ-
ated with development, decreased water quality, and
now, dimate change. Climate change will further exacer-
bate the current challenges faced by aquatic ecosystems.
Understanding how climate change impacts aquatic
ecosystems will allow warer managers to implement ap-
propriate strategies that support long-term aguatic eco-
system health, reduce endangered species related conflices,
and minimize impacts on water supplies. There are two
major ways that climate change will impact ecosystems:
increased temperarures and altered hydrology.

Increased Temperatures

Warer temperature influences aquatic ecosystems primar-
ily in terms of ecological and biological factors such as
dissolved oxygen levels and the ability of a species to exist
within the range of remperatures. Climate change will
increase ait temperatures, and hotrer air will cranslace
into warmer water temperatures in streams and rivers, 152
Warmer water will cause increased stress on aquatic spe-

cies that may already be near their limit of temperarure
tolerance because they inhabit low-elevation areas or are
near the southern edge of their distribution.

In response to climate change, many species will need
to expand their range northward, or inte cooler, higher 2l
evarions upstream, otherwise they will disappear from the
watershed, Studies have found that 2 4 degree Celsius in-
crease would require some species to move approximately
420 miles northward to find temperature conditions simi-
lar o thar of their original habitat.5 The ability of species
to adjust their range depends on its ability to move and
find suitable habitat. Althcugh avian species may be more
mobile, resident fish and plants are less likely to be able to
disperse to new locations, even over several generations.
Migration barriers and the highly fragmented natute of
most of our remaining riverine ecosystems pose many
challenges to such geographic shifts.

Even if species can move within a watershed, new
conditions at higher elevations may not be suitable for
the displaced species. Fish that need deep poels or the
lower Hlow velocities conditions typical of lower elevations
within a watershed may be unable to find such condi-
tions in the steeper reaches upsteam, Dams and other
infrastructure may also prevent access to portions of the
river upstream. Overcoming these challenges is made all
the more difficuls by the fact chat the current rapid rate of
climate change will pressure species to adapt over decades,
not the centuries normally needed to adapr to historic
climate change.

Increased water temperatures and seasonally reduced
streamflows will alter many ecosystem processes, with
potential direcr socieral costs.*4 In addition to negatively
impacting species, higher warer temperatures will decrease
water quality. As water temperatures rise, the amount of
dissolved cxygen in water drops.

On. the lower San Joaquin River in California, reduced
dissolved oxygen levels have caused fish kills and created
temporary seasonal barrjers to the migradon of salmon.
Upstream dams and diversions have lowered streamflows.
Lower flows have in wrn led to increased water tempera-
tures, concentrated nucrient loading from agriculeure run-
off and wastewarer discharge.®?

When higher water temperatures promote the growth
of algae, this can further cut the amount of dissolved
oxygen in the warer, ceearing stressful or faral conditions
for fish. Higher water temperatures can also negatively
impact ecosystem dynamics, including predator-prey
relationships. On the Columbia River in Washingren,
for instance, warmer temperatures have created a thermal
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Fish at Risk: Salmon in the Klamath River and Silvery Minnow in the Rio Grande

In recent years, the West has seen numerous water
~esource conflicts pitting protection of threatened
and endangered species against the need for water
supplies. The salmon Kills on the Klamath River and
the near extinction of the silvery minngw on the Rio
Grande are the kinds of confiicts likely to become
more common due to climate change impacts on
already impaired aquatic water ecosystems.

A series of dams and diversions provide water
for agriculture on the Klamath River in the northém
Califarnia. At the same time, these dams and
diversions significantly reduce in-streamflows.

In 2002, low flows contributed to high water
temperatures, which impeded migration and

causad the death of more than 35,000 adult
salmon. As a result of the adult fish kills in 2002

and the severely reduced population of juveniles

the following year, salmon fisheries were heavily
restrictad in 2006 in California to protect the few
returning Klamath adults, even though strong runs
of salmon were returning on other rivars along

the coast and in the Central Valley. The fishing
restrictions hit the already struggling fishing industry
hard.

Similarily, the Rie Grande silvery minnow was
listed under the Endengered Species Act in 1994,
it faced possible because of loss of hahitat and
the effects of dams and diversions constructed for
municipal and agricultural vse, Continued declines
in the silvery minnow population lead to lawsuits
against the Bureau of Reclamation and the Army
Corps of Engineers. Today, this species is found in
less than § percent of its historic range and is heavily
managed to prevent its extinction.

Climate change will add new stresses to those
associated with water supply diversions. As a result,
aguatic ecosystems and sensitive species may be
pushed to the point of collapse, thereby increasing
the likelihood of sven greater conflicts and the need
to reduce water supply diversions to meet regulatory
protactions.

Source: kenson, B., 2002, "Rio Grand Silvery Minnow."
Endangered Spacies Bulfstin, March/June 2002, Vol. XXVII, Ne. 2.

barrier o migration for Coho salmon and have resulted in
increased predation on juveniles by predaor species.

Not all impacts of warming will be harmful. For spe-
cies thar are limited in range due 1o cold remperarures,
particularly in the northern latitudes, a warmer climate
may have benefits, However, the benefits to relatively few
species are vastly outweighed by the negative impacts that
climate change will have on other species and ecosystems
in the western states.

Altered Hydrology

The effects of climate change on seasonal variatons in
streamflows may have significant impacts on fish spe-
cies, regardless of changes in water temperature. The
hydrology of streams—including the riming, magnitude,
frequency, and duration of flows—significantly influ-
ences the nature of stream ecosystems, particularly the

physical characteristics such as the shape of the channel.
Many species time their movements up or downstream
or put to sea o take advanrage of often temporary in-
sereamflow canditions. Regional shifes in climare that
substantially and permanently alter the timing and
magnitude of flows can further impacr habitat suitabil-
ity for many species.’” As a result, alterations in timing
and amount of rainfall can significantly impact cheir
ability to reproduce and cause decreases in population
numbers.

In the Wese, the typical snowmele-driven stream
hydrology entails high spring flows followed by lower
summer, fall and winter base flows. Buc global warm-
ing is causing earlier snowmelt by increasing winter and
springtime temperatures. Earlier snow melr changes the
uming of high flows thar are imporrant to aquatic species
for reproduction and predator avoidance.’® In many
western streams, spring runoff is crirical co the rearing of
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juvenile fish and the downstream migration for salmon on

their way to the sea.

Earlier runoff can also result in lower streamflows in
the summer and fall. Lower flows may result in warmer
and shallower stream conditions that make it more dif-
ficulr for migratory fish. Similar impacts of reduced in-
streamflows already occur on many major rivers due o
impoundment or flow diversion. Climate change could
exacerbate this problem by shifting seasonal parterns of
precipitation and in-streamflow.

Increased frequency and magnitde of peak Rows have

been observed and they are predicted by a number of

climare models.3%0 n the West, models show thar an in-
creased percentage of precipitation falling as rain instead
of snow will mean higher peak flows even if total precipi-

tation stays the same. The resulting increase in peak flows

has implications for public safety as discussed eatlier in
this report and can also negatively impacr aquatic eco-
systems, Increased intensity of precipitation will lead to
more runoff, which in turn can cause more sediment and
pollution from the contributing watershed to make their
way into water bodies, Higher flows can increase the rate
at which beneficial nurrients are flushed cut of the water-
shed and can displace species downstream to potentially

less suitable habitar. The cumulartive effects of higher peak

flows cap also cause significant shifts in species composi-
tion and may change some habirats sc much that same
species are eliminared from affected areas.®!

For many species that are already struggling, the
relacively rapid change in seasonal hydrology combined
with increzsing warter temperatures will furcher degra.de
important habitats, increasing the need for environmen-
tal protection measures, such as flow and temperarure
requirements, The extent to which water supplies are
affected by management actions requiring decrezsed flow
diversion will largely depend on whether there are othier
management options to mitigate the impacts related to
climate change. Adequate flows are essential ro sustain
aquatic ecosystems and sensitive species. But nonflow
actions such as removing migration barriers, improving
water qualicy, and restoring habitar can significandy re-
duce the need for additional Aows.

HOW CLIMATE CHANGE WILL AFFECT
WESTERN HYDROPOWER

The West relies on dams, in addition 1o water supply and
flood control, for hydropower generation. In California,

Cold-Water Fish Such as Trout and Salmon

Threatened by Warmer Waters

Cold-water species such as trout and salmon will
he particularly vulnerable to warming waters. A
study by Eaton and Scheller found that higher
maximum temperatures in streams across the
continental United States caused by an average
air temperature increase of about 4 degrees
Celsius would result in a decline of about 50
percent in thermally suitable habitat for 57
species that require cold or cool water—including
game fish such as trout, salmon, and perch, Other
researchers have predicted that an increase in air
temperature of 3 degrees Celsius in streams of
the Rocky Mountain region would reduce suitable
stream habitat for trout by up to 54 percent.

Of particular concern is the number of
streams that will cease to support a wide range
of frout and salmon species due to increased
temperatures. An analysis based on smission
scenarios provided by thae Intergovemmental
Panel on Climate Change (IPCC) found that up
10 38 percent of locations currently suitghle for
cold-water fish will become too warm tc provide
habitat by 2090.

Sources: Eaton, J.G., and R.M, Scheller, 1996, “Effects of
Climate Warming on Fish Thermal Habitat in Streams of the
United States.” Limnology & Ocsanography 41:1,109-1,115,

Keleher, C.J.. and FJ. Rahel, 1886. “Thermal Limits to Salmonid .
Distributions in the Rocky Mountain Regien and Potential

Habitat Less Due to Global Warming: A Gsographic Information
System {GIS} Approach.” Transactions of the American Fisharies
Sociaty 125:1-13.

Rahel, F.J., C.J. Keleher, and J.L, Andarson, 1998, “Habitat Loss
and Population Fragmentation for Coldwater Fishes in the Rocky
Mountain Region in Rasponse to Climate Warming.” Limnology
& Oceanography 41:1116-1123.

O'Neal, X,, 2002. The Effects of Glebal Warming on Trout and
Salmon in U.5. Sireams. Naturzl Resources Defense Council
and Defenders of Wildlife.

for example, hydropower provides an annual average of
15 percent of California’s electricity production.s2 But
hydropower production is heavily influenced by varia-
dons in weather. In 2001, low snowpack in the Pacific
Northwest diminished hydropower generation and con-
tributed to energy shortages along the West Coast, illus-
crating just how vulnerable hydropower in the West is to
climate change.6

Global warming could have a detrimental effect on the
relationship berween hydropower production and energy
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demand. As discussed in eatlier sections, scientists antici-
pate a shift in hydrology thac includes in reduced winter
snowpack, higher peak flows, earlier snowmelt runoffs
in spring, and decreased summer streamflows. This shift
would likely increase hydropower production supply in
winter and spring, but decrease it during summer when
less water is available as inflows. However demand for
power, intensified by climate change, is likely o follow
an opposite trajectory. An overall increase in temperatures
could lead 1o lower winter demand for heating and greater
summer demand for air conditioning. Thus, when energy
is needed in summer 1o meet the greater demand for air
conditioning, hydropower's energy production will likely
be hindered, given the predicred decrease in summes
flows. Another vulnerabilicy of higher peak streamflows is
an elevated risk of reservoir spills, are 2 key vulnerability
of higher peak streamflows, which would contribute to an
everall reduction of net generation.

The Portland Water Bureau (P¥WB) sponsored 2
study by Richard Palmer and Margaret Hahn of the
University of Washingron. The study concluded that

a change in runoff timing would create problems for
both water supply reliability and hydropower capaciry.
In Palmer and Hahn's analysis of furure climare change
scenarios, they found thar the PWB system’s winter
flows could increase by as much as 15 percent and that
late spring fows could decrease by 30 percent.®d These
changes, combined with an summertime increases in
water and elecrricity use, present serious challenges for
P®B. Simply pur, early runoff results in water being less
available when demand is highese for both warer supply
and hydropower energy production. Further, the Palmer
and Hahn smudy found thar global warming could exac-
erbate this water and energy supply problem because one
of its key effects is an increased possibility of Hooding,
As fewer freezing days may raise runoff levels, the need ’
intensifies to manage hydroelectric dams for greater flood
protection at the expense of hydropower production and
warer supplies. .

For more information regarding the Palmer and Hahn
study, please see the Portland Wacer Bureau Case Study in
Appendix A,
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Chapter 3

The Water and Energy Connection

he strong connection between energy use and water management is often

overlooked. Because the energy implications of water supply decisions can

be so large,! the wartet/energy nexus will be increasingly important to future
efforts to reduce greenhouse gas emissions. The California Energy Commission esti-
mates that 19 percent of the state’s electricity use, more than 30 percent of the natural
gas use (aside from what is consumed by power plants), and 88 million gallons of
annual diesel fuel consumption, are associated with water use.2 In fact, the California
- State Water Project (SWP) is the single largest energy user in the scate. The water and

energy connection is discussed in greater detail in the report Energy Down the Drain,

by NRDC and The Pacific Institute.

Water use efficiency and water recycling, along with
groundwarer recharge and stormwarer management op-
tions, can provide significant opporrunities for water
managers 1o simultaneously improve water supply reli-
abilicy, cur costs, save energy and reduce greenhouse gas
emissions, An improved understanding of the relationship
berween energy and water will assist water managers in-
corporating climate change into management plans (see
Figure 3-1),

The four principal elements of water systems use
energy are: {1} water extraction, conveyance, and storage;
(2} warer trezrment and distribution within service areas;
(3) end use, including on-site watet pumping, treatment,
and thermal inputs (heating and cooling); 2nd (4) waste-

water collection, creztment, and discharge. Energy inten-
sity, or embedded encrgy, is the toral amount of energy
calculated on a whole-system basis that is required for the
use of a given amount of water in a specific location (see
Figure 3-1),

Energy inputs to water systems, and related greenhouse
gas emissions, vary considerably by energy sources and geo-
graphic location of both end users and water sources and
end users. Water use in cerrain areas is highly energy inten-
sive due to the combined requirements of extraction, con-
veyance, local treatment and distribution, and wastewater
collection and treatment processes. In areas where a large
percentage of power is provided by coal-fired plants, the
greenhouse gas intensity of water use is particufarly high.
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Grodndwater o
. slrfade:wateripumplng,

Figure 3-1: Flow Diagram of Energy tnputs to Water Systems

[ Treatmants.
Ta pppropriate:
g g

Source: This schematic and method is based on Wilkingon (2000) with refinemants by Gary Kisin, California Energy Commission; Gary Wolff, Pacific
Inslitute; and othars. It 1s available as @ simple spreadshest tool from Wilkinsen a1 Wilkinson@ss.ucsb.edu.

Source and Conveyance of Water

Significant amounts of energy are ofeen required to ex-
tract a source of water usable and to move the water o
where it will be treated and used. Most water used in the
United States is diverted from surface sources, such as
rivers, streams and lakes, or pumped from groundwater
aquifers. Conveying water often requires pumps o lift
the water gver hills and mounrains, a process that can
require large amounts of encrgy. In California, the State
Warer Project lifts warter 2,000 feet over the Tehachapi
Mountains—ihe highest lift of any major warer system in
the warld. Where water is stored in intermediate facilities,
addirionzl energy may be required to store and rhen re-
cover it. Smaller amounts of freshwater are produced froin
saltwater, brackish warer, or wastewater using desalinadon
or recycling rechnologies. Desalination requires energy o
remove salts from water through reverse osmosis or other
processes. Wacer recycling also requires energy to remove
pollutants from wastewater.

Treetment and Distribution

Warer treatment facilities use energy to pump and pro-
cess water, The amount of energy required for treatment
depends on source water quality. The energy required
natienally for water treatment is expected to increase aver
the nexe decade as treatment capacity expands, new water
qualiry standards are put in place, 2nd new treetments are
developed to improve drinking water quality, including
taste and color. After water is treated, additional energy is
typically required for local pumping and pressurizatios,
buc gravity pressurization and distribution is also possible
when eeservoirs are sufficiently higher than residences
and businesses. Agricultural warer generally is not treated
before use.

End Uses

Water users require energy to Further treat warer supplies
(e.g., softeners 2nd filters), circulate and pressurize water
supplies (e.g., building circulation pumps), and heat and
cool water for various purposes. End use energy comprises
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a major portion of warter-related energy use. For example,
water heating for one inefficient showeshead can use up o
2,800 kilowatr hours per year—almaost as much energy as
it takes to pump the annual water supply for two Southern
California homes over the Tehachapi Mountains.?

Wastewster Collection and Treatment )
Wastewater is collected and created by a wastewarer sys-
rem {unless a septic system or other alternative is being
used) and discharged. Wastewarer is often pumped 1o
creacment facilivies where gravicy flow is not possible and
standard treatments requires energy for pumping, aera-
tion, and other processes.

Reducing Water-Related Energy Use
Water use efficiency is the single best way to reduce water-
related energy use. As noted above, the energy required
for end uses of water (¢.g., washing machines, cooling
towers) is a major compenent of energy use in the

Figure 3-2: Energy Intensity of Alternative Supply Sources in Two Southern California Water Agencies

urban water supply cycle. Water use efficiency saves
end use energy, as well as the upstream energy needed
to convey, treat, and distribute that water and che
downstream enetgy needed to creat and dispose of
wastewater, Therefore, improving water use efficiency,
pardcularly for energy intensive uses of water, is
important regardless of the source of the water or
location of its use.

An analysis of water managemenc oprtions for the
San Diego County Warer Authoricy found thar the toral
energy savings from relying on improved water vse effi-
ciency instead of additional State Water Project deliveries
to provide the nexr 100,000 acre-feet of supply would be
approximately 770 million kWh, This would be encugh
to supply electricity 1o 118,000 houscholds—25 percent
of the homes in San Diego—for a yeard

Mast local sowrces are more energy efficient than imported water
supplées. Figure 3-2 shows the energy intensity of water
supply options for two southern California warer agencies:

Efficiancy

Reuse (EVA)]

Reuse {West Basin)
Reuss (with RO| [
GW (Wast Basin) [
6w (IEUA) i

GW lon Exchange 8
GW (RO)

CO River (MWD) |§
SWP West Branch (i
SWP Coastal Branch iy
SWP East 8ranch [
SWP at Crafton Hill S
SWP at Cherry Valfley
Ocean Desal {West Basin)

Ocean Dessl 8

o] 1000 2000

3000 4000 5000 6000
kWh Per Acre Foot

Sourcs: Wilkinsan based on deta rom Inland Eemnpire Utilities Ageney (IEUA), West Basin Municipal Watar District, 2nd California Department of Water

Rasources,
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the Inland Empire Utilities Agency and the West Basin
Municipal Utility District. The analysis indicares that
water use efficiency is the least energy intensive option
and that recycled water and local groundwater sources

are a relative energy bargain compared with imporred
supplies. Even the Chino desalrer, a reverse osmosis (RO}
process for contaminated groundwarer that includes
groundwater pumping and RO hltration, is far less energy
intensive than any of cthe imported sources of water. From
an energy standpoint, local sources of reclaimed water and
groundwater—including contaminated sources requiring
advanced treatment—are remarkably efficient. Similar
findings were made for the Central Basin Municipal
Warer District. .

The energy intensity of many water supply scurces may
increase in the future due to regulatory requirements for
wrater quality.? Advanced treatment systems such as reverse
osmosis (RO} are being used o treat groundwarer, re-
claimed supplies, and ocean water. They can produce very
high quality water. As a resulr, they are likely to face fewer
energy impacts from more stringent water quality regula-
tions, By contrast, some of the raw watet supplies, such as
Colorado river and Delta warter, may require larger incre-
mental energy inputs for rearment, due to high salinicy,
including arsenic and perchlorate. This may further in-
crease the advantage of obtaining warer from lecal sources.

Recent State and National Actions to
Address Energy-Water-Issues

Recently, the link among water, energy, and climate

has been getting increased avention. For example, the
California Energy Commission (CEC} issued 2 report on
the water/energy relationship and incorporared recom-
mendations into its fntegrated Encrgy Policy Report (IEPR)
submitted to the state legislarure in December 2005.
According to the IEPR, investing in water conservation
can achieve 95 percent of the energy and demand-reduc-
tion goals planned by che state’s investor-owned energy
utilities for the 20062008 program period at 58 percent
of the cost of traditional energy efficiency measures.®
The CEC report noted that “water agencies are seldom
given credic, nor are they able to secure funding, for the
electricity savings that result from water conservation and
efficiency effors.””

In the IEPR, the CEC recommended thart “the Cali-
forniz Public Utilities Commission {CPUC), Department
of Water Resources, the Energy Commission, local wacer
agencies and ocher stakeholders should assess efficiency
improvements in hot and cold water use in homes and
businesses and include these improvements in 2006-2008
programs.” To address this important implementation
obstacle to integrated water and energy conservation
programs, the CPUC has embarked upon a process for
rulemaking on issues related to embedded energy, and
is currently evaluating proposals for pilot programs that
focus on saving embedded energy through improved
waret use efficiency.?

Building on the CEC work, California’s Climate
Action Team receatly took the unprecedented step of
identifying water use efficiency as a o0l to reduce climare
change emissions and the California Srace Legislature is
consideting legislation requiring water agencies co evalu-
ate the energy impacts of its water management alrer-
natives. As California implements AB 32, The Global
Warming Selutdons Act, warer ¢fficicncy measures are
among the suite of actions thar will be evaluared for their
ability 1o help the state meer its greenhouse gas emission
reducrion goals.

On the national level, the U.5. Department of
Energy's Sandia National Laboratory is leading the
National Energy/Water Roadmap Program initiated in
2003, as requested by Congress. The purpose of this inte-
grated energy/warer research and development program is
“to essess the effectiveness of existing programs within the
Department of Energy and other Federal agencies in ad-
dressing energy and water relared issues, and to assist the
DOE in defining the direction of research, deve]bpmenl:,
demonstraton, and commerciatization efforts.”1®

These efforts represent the beginning of better-in-
tegrated water, enesgy, and dimare policy. Informarion
about the energy and climare implications of water use
can hely improve public policy and facilitare combined
investment znd management strategies among ¢nergy,
water, and wastewater entities. Potential benefies include
improved allocation of capiral, avoided capital and operar-
ing costs, reduced burdens on racepayers, emission reduc-
tions, and environmental benefits,
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Chapter 4

A Guide for Water Managers:

Designing a Comprehensive
Response to Climate Change

any water managers are already taking action to understand and address

impacts related to climate change. This section is designed to summarize

some of these actions and review “best management practice” approaches

to these important challenges. Given the wide range of potential climate change

impacts on water systems across the West, water managers have numerous options at
their disposal to address the effects of climate change.

If well designed, these tools can provide a robust
response, potential climate change impacts on water man-
agement, and a broad arxray of additional benefits. This
chapter outlines four critical steps water managers can
take o ensure a steady supply of quality water in the face
of the challenges that climate change poses to the system.
It sets Forth strategies to make each seep suceessful given
the limited resources every water manager faces. Here are
the four steps:

1. Viulnerability analysis: Evaluating the vulnerabilicy
of water supply systems, flood management systems,
watersheds, and aquaric ecosystems to water-related
climate impacts.

2. Respanse strazegies: Implementing response strategies to
reduce fucure impacts of climate change in two major
areas: water supply and water management, including
flood management and aquatic ecosystems.

3. Prevention; Taking immediate and sustained action to
reduce greenhouse gas emissions in order to minimize
fuure impacts.

4. Public outreach: Increaging public awareness of <li-
mate change and potential water-related impacts and
opportunities.

VULNERABILITY ANALYSIS

An essential first scep for warer managers is 1o examine
both local and regional effects of climate change. Given
that a variety of factors can influence how climarte change
affects water resoueces, including the geographic locarion
of sources, end uses, and the nature of the existing water
supply infrastructure, each water resource agency should
undertake an agency-level analysis to understand how
climate change will impacr their specific water-related
resources and to lay the groundwork for the development
of a response plan.

Agencies should also consider joining with other agen-
cies to underrake analysis on a regional level because the
impacts of climate change will affect agencies that derive
water supplies from a Jarger shared resource (e.g., the
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Colorado River, San Francisco Bay-Delta) and because
some agencies in the same region may [ace similar chal-
lenges {e.g., the Sierra Nevadz, the Rocky Mountains
and the Northwest). Regional analysis will also facilitace
cooperative responses and leverage limired resources to
produce berter results.

Elements thar should be considered in conducting
local and regional analyses of the effects of climate change
on water supply are provided on the following pages.
See Appendix A for detailed case studies illustrating how
particular water agencies have tackled the challenge of
dimate change at the local, state and regional levels,

Assessing Water Supply System
Vulnerabilities

Water supply systems are designed and operared to

meer numerous objectives including warer supply, flood
protection, hydropower generation, and in-streamflow
requiremenis—all of which are based on a retrospective
view of hydrology. As climare change occurs, water infra-
structure systems will face conditions different from those
for which they were designed, presenting significant
challenges for managers. Vulnerabiliry analysis should

be dene to investigate how spedific systems will reacr ro
climate-related changes. An analysis should examine a
range of fundamental factors, including watershed char-
acteristics, allocation, storage versus runoff ratio, diversity
of water supply, flood management, shared regional warter
resources, water quality impacts, resource allocation and
environmental water requirements.

Location and Watershed Characteristics

The geographic locarion and the watershed characteris-
des of the area being assessed are critical srarting points.
Although precipitation predictions are coarse, there are
studies predicting regional changes relared to climate
change. Some analyses suggest that northemn latdtudes
may become slightly wetter and drier regions, such as the
Southwest, may receive even less precipitation.! As the sci-
ence improves regarding regional impacts on precipitation
pazterns and rotal precipitation, warer agencies will be
increasingly able w identify regional or watershed-specific
impacts. In addition, watersheds in the Southwest may
be more significantly affected in the future by increases in
evaporative losses within watersheds and from reservoirs.?
Potential regional changes should be considered as a basis
for Further analysis.

Watershed characteristics are important, Elevations
within the watershed will affect many atcributes of a wa-
tershed's runoff characreristics including snowline, evapo-
ration, dew point, and temperature, Other important
characteristies are vegetation, slope aspect, and soils. A
useful model focusing on the Sierra Nevada was developed
by the American River Watershed Insticure to examine
these ¢lements. Climate scenarios can be analyzed for spe-
cific watershed conditions to examine potential impacts.34

Allocation

Vulnerabiliry analyses should include a dererminadon
of how much of the annual runoff is commirted o use,
including extraction for municipal, industrial, and
agricultural uses; and in-sizeam, recreational, and

Figure 4-1: Projected Patterns of Precipitation Changes for Period 2090-2099, relative to 1980-1999

JJA

multi-mode]

S e |
@IPCC 2007 WE1-ARS

Source: IPCC 2007: WG1-AR4
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environmental uses. If most, all, or more than all of

the annual runeff is needed to meet existing uses, then
the systern is already stressed. Therefore, changes to the
timing of hydrology from climate change, much less a
change in natural inflow quantiies, are likely to exacer-
bate the stress and resule in negative impacts on che reli-
abilicy of supplies. It is imporeant to assess che reliabilicy
of warer supplies to meetr demands under both pastand
furure climate varizbility,

Storage Versus Runoff Ratio

Vulnerability analyses should examine to what extent
seructural storage (dams) and non-structural storage
(snowpack, groundwater) are relied on to meet demands.
Although individual water supply systems vary in the
degree to which they rely on storage, most of the West's
water supplies depend on snowpack, reservoirs, and
groundwater basins to provide annual and carryover
storage. The amount of surface and groundwater stor-
age in relation to the mean annual runoff diverted for
beneficial use is one simple indicator of a water provider's
reliance on snowpack. Tt is, however, imporrant to rec-
ognize that each of these forms of storage has different
operational characreristics. Climate change is expected 1o
negatively affect warter storage by reducing the snowpack
and changing the dming and volume of runoff inflow,
which may affect the yield of existing reservoirs, Climate
change could also impact groundwarer storage by reduc-
ing narural recharge and susface warer supplies available
for groundwarer recharge.

‘Water managers have a wide range of tools to meet
future needs. Some tools, such as water wansfers, dam
reoperation, floedplain management, and landscape con-
servation, can help conserve water in swrage or provide
“virmal” storage through cooperation with other agencies.

Thus, water managers could zespond o a potential future”

loss of supplies from existing storage by implementing 2
range of water management wols.

Diversity of Water Suppfy

Different warter supply sources, including greundwater,
surface supplies, transfers, and imporration, have
imporetant water management implications. Wich climate
change likely causing alteradions in timing of precipita-
tion and runoff, reduction of natural snewpack storage,
and manageraent of surface supplies, a portfolio of water
supply alternatives can serve as a hedge strategy. Having
a varicty of alternatives available, such as wastewater re-
cycling, increased groundwarer, water conservation, and

transfers among users, can reduce vulnerability of an indi-
vidual system.

Water agencies seeking to diversify their existing water
supplies should carefully consider potential pitfalls. For
example, many river basins are already overcommitted and
environmentally degraded. In some areas groundwater is
overdrafted or conraminated. In many cases, increasing
the diversity of supply for one agency could increase stress
for other communities or environments {e.g. over allo-
cated river systems). Moving from a reliznce on vulnerable
supplies {¢.g. surface and groundwarer sources) toward
water use efficiency and reuse represent measures to diver-
sify water supply portfolios that are appropriate in nearly
all circumnstances.

Flood Managsment
Warer managers are constantly challenged with balancing
flocd safery and warer supply. Surface storage operacions
are often designed to provide multiple benefits, includ-
ing recreation, hydropower production, and flocd safery.
Flood management presents a particular challenge because
when storage space within a multipurpose reservoir is set
aside for arenuaring flood flows, storage operating rules
often can pit flood protection zgainst operarions that
would maximize water supply.

Climare change is likely to complicate these op-
erational choices. The earlier snowmelt brought on by
a warming ¢limate could increase the likelihood that
snowmelt runoff will need o be released vo maintain
flood storage, bur this may increase the risk that a given
reservoir will not end the rainy season full. In some
watersheds, an increase in storm inrensity could directly
increase peak flows and increase the likelihood of “rain on
snow” events, which can result in dramatic increases in
flows. If peak flows increase, the existing operating rules
ray no longer provide an appropriate level of protection.
There will likely be a need 1o increase flood reservation
capacity within existing storage facilities thereby exac-
erbaring existing tensions with water supply. However,
in some areas with limited existing snowpack, declining
snowpack could decrease the likelihood of “rain on snow”
events, providing an opportunicy to reoperate existing
facilicies.

Shared Regional Water Resources

Dividing water resources among several water providers
can result in shared risks and benefirs, A relevant factor
in assessing climate change impacts on water supply is
whether a particular water supply is wholly appropriated
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w local, regional, state, or federal entities. As illustrated
»y the Colorado River Compact, the effects of climare
‘hange may be addressed by increased coordination and
slanning among agencies and states.

Water Quality impacts

Fater supply could be chreatened by water quality
:hanges resulting from increased temperarures, increased
seak runoff; decreased summer flows; and sea level rise
with saltwarer intrusion into coastal aquifers, streams,
wnd esruaries. Where water quality standards are already
1n issue, climate change will Likely exacerbace conditions.
Wartersheds may see an increase in sediment and non-
point source pollution related o larger storm events. In
California, for example, salowater intrusion exacerbated
by sea level rise could result in groundwater degradation.
In the San Francisco Bay-Delta, saltwater intrusion could
increase the salinicy of Delra water. Increases in sedimen-
tation due to climate change could result in lost storage
capacity, degraded water quality, and increased treatment
costs. :

Assessing Water Demand Vulnerabilities

A critical consideration in evaluating che stresses and
vulnerabilicies of 2 water system is the cursent level of
demand and the ability to manage increases in demand,
Demand for water is as much a response to land use and
respurce imanagement policies as ic is a response w climace
signals. Higher temperatnres will push up demand for aggi-
culrural and landscape irrigation warer. Those demands
may be offser by conservation, changes in crop types, and
jrrigation pracrices for agriculture as well as increased use
of xeriscaping and more efficient irrigation systems on the
municipal side.

Conservation

Communities chroughout the West have implemented
a wide vaniety of water conservation measures o
improve water use efficiency. Some of these efforcs
have produced striking results (see Appendix B). Per
capita consumption gives a rough estimate of the degree
to which a water provider can mitigate warter supply
impacts through increased invesuments in water con-
servation measures. For example, areas with large land-
scape warer use have greater potentizl for benefits from
landscape water conservation, Communities with high
interior per capita use have the potential for significant
savings from interior watér conservation tools. It is

important 1o note that because the technology of water
conservation will improve over time. This water source
will grow in the future.

Peak summer water use should also be considered
when evaluating possible conservation opportunities. This
factor takes into account the difference berween summer
and winter water use parterns, High peak summer water
use in many municipal systems indicates a high degree
of outdoor use, which can be reduced through landscape
water conservation programs. Many providers have also
developed effective indoor residential and industrial/
commercial/institutional warter user programs to reduce
overall censumprion.

Resource Allocation

The allocation of water to various sectors (agriculture,
commercial, insticutional, industrial, and residential) is
an important consideration when analyzing the potendal
flexibility of a water provider to cope with dry years. ©
Each sector has varying degrees of flexibility and requires
different strategies for managing decreased warer sup-
plies, particularly in extremely dry years. For example,
agriculeural water users can fallow fields planted with an-
nual crops during critical dry years. Different sectors will
be affected differently by climate change. For example,
outdoor residential and agricultural water consumption
may increase with warmer temperatures, Induserial uge
may not.

Assessing Environmental and Water
Quality Requirements

Rising temperatutes, decreased summer streamflows,
and increased evapotranspiration will likely increase

the need for in-streamflow to meet ecosystem and

water quality needs. Environmental requirements such
a5 minimum in-streamflows and warer quality standards
are increasingly common for western rivers, wetlands,
and lakes. Such requirements can significancly affect the
operations of both large and small waser systems. Most
large dams must release water to maintain downstream
water quality and provide benefits to aquatic ecosystems,
including protected species. Often minimum flow
requirements are based on meeting critical temperature
and other standards chat will require greater seleases to
maintain, Agencies should assess the degree to which
climare change will alter existing enviconmental condi-
tions with an eye on potendal future environmental con-
straints on operations.
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RESPONSE STRATEGIES FOR DEALING
WITH WATER SUPPLY IMPACTS

Although prempt action to lessen greenhouse gas emis-
sions can reduce the Future impacrs of climate change on
western water supplies, it is clear that climarte change will
produce supply impacts for which water managers should
be prepared. A vulnerability analysis can reveal the extent
of the climare change-relaced risks 1o an existing system.
This section discusses how climate change will affect the
wwols available 1o respond to these climarte impacts and
presents a framework for a robus, resilient, and Hexible
wzter management approzch to handling che effects of
climare change on water resources.

Seven Guiding Principles for Responding
to Water Supply Impacts

The scope of the potendal impacts of ¢limate change
malkes this issue different from other challenges facing
water managers, T he following guiding principles are
designed 1o assist forward-thinking water decision-malkers
in crafting strategies 1o respond to this challenge.

Strengthan Institutional Capacity. Responding to climate
change will require 2 broad set of management and tech-
nical skills, including expertise that builds on traditional
water management, such as:

* reoperating existing water systems
* understanding climace impacts

» evaluating opportunities tw finance and implement
integraced stracegies for multiple benefits

Warer managers should evaluate their instirurional
sirengths and weaknesses, seek opportunities to improve
institutional capaciry, and reognize chat responding to
climare change will require new skills. As Roger Revelle
and Paul Waggoner recommended in & 1990 American
Association for the Advancement of Science publica-
tion, “Governments at all levels should reevaluate legal,
technical, and economic procedures for managing warer

resources in the light of climate changes thae are highly
likely."s '

Build tn Flexibility. Climate change places managersina
difficule pesition. There is now a strong scientific con-
sensus that climate change is happening and thar it will
eesult in significant impacts because preparing effectively

will require investment of efforc and time, water managers
should begin such efforts immediarely. However, there is
still uncertainty regarding how rapidly chese impaces will
develop and how climate change will affect some water
resource characteristics {e.g., total precipitation.)

The solurtion to this apparent paradox is to design flex-
ible responses to climate change, Locking in large, long-
term capital investments under conditions of uncertainty
is a risky strategy. Whenever possible, flexibilicy is desir-
able as a management strategy. Specifically, strategies that
allow for mid-course corrections and redirection of invest-
ments toward the most effective tools and that reduces the
risk of stranded invescments will increase the fexibilicy of
water systems and the ability of water managers 10 adapt
o changing conditions.

Increase Resilience, Even absent any change in climate,
we can expect both wet and dry conditions. The relatively
new science of paleoclimatology has revealed that the
climate in the West has, historieally, experienced signifi-
cant variation, including extended drought periods. For
example, the Colorado River basin has seen extended
droughe periods. In particular, the period used as the
historical baseline for Colorado River water allocations
was one of the wettest periods in five cenruries, result-
ing in an overallocated river.S Climate change is likely
to result in even greater divergence from the recent his-
torical record. Scientists agree that we will see increased
temperatures in coming years and we may see wetter
wet periods znd drier dry periods. Therefore, it makes
sense o consider a range of water management options
that build resilience through cost-effective strategies ro
meet future needs under conditions of grearer variabilicy
and uncertainty.

Saak “No Regrets” and “Multipla Bensfits™ Stratagies.
Management straregies that cost-effectively improve 2
water system's ability vo deal with existing stresses and
problems (e.g., drought, population growth, land-use
changes, and environmental impacts) are often character-
ized as no-regrets strategies because they make sense today,
even before factoring in climate change. Where possible,
warer managers should seck to implement no-regrers strat-
egies and secure multiple benefits {e.g., water, energy, and
cost savings, emissions reductions and reduced environ-
mental impacts) through well-designed policies, invest-
ments, and strategies, The focus of good policy is to build
resilience in varicus systems ranging from whole water
systems to local landscape conservation programs.
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Multiple benefics strategies address more than one
shjecrive through 2 single targered investment or policy
measure. Some multiple benefit strategies that can en-
hance performance and build resilience through a single
investment include:

* improving water use efficiency

* designing policies and management systems that provide
berter signals to consumers regarding the cost and scarcity
of resources

» instituting food plain management approaches that
reduce damage from flooding, provide habitat, and
increase groundwater recharge

Address Muitiple Stresses, Climare change is just one

of a number of factors putting pressure on water supply
systems. Rapid population growth, land-use changes,
contzmination of surface and groundwater resources, and
the need for ecosystem protection and restoration are

all occurning simulranecusly. Many water managers and
users are effectively addressing these combined challenges
throngh measures such a5 dramacically improving water
use efficiency and resroring and protecting watersheds
and groundwater scurces. (See Appendix A}

Invest in Cross-Agency Relationships. Many of the
measures discussed in this chaprer begin wich develop-
ing relationships among agencies that can be partners in
innovative approaches to warer management. (Integraced
approaches are discussed in more derail later in chis
section and Appendix A includes a pumber of case

studies showing ways in which water managers across the
West are develaping their own integraved approaches.)
‘Warer managers seeking to position their agencies to best
respond to climate challenges should begin by strengthen-
ing their relationships with potendal partner agencies,
including neighboring water agencies, as well as those
with authority on energy, wastewater, scormwater, environ-
mental qualicy, and land use issues.

Incorporate Climate Change into Ongoing Project Design.
Water managers constantly face 2 wide range of design
decisions regarding existing and new facilities. The design
of those facilities should incorporate climate impacrs.
Managers should begin such work now, rather than wait-
ing for the completion of a comprehensive response plan
w address climate change, Several examples illustrace
where climate issues are being incorporated inte design

\

decisions, For example, the California Department of
Water Resources (DWR) is working i design operable
barriers in the Sacramenro-San Joaquin River Delea.
Those barriers are designed to use tidal currents to con-
trol warter levels and circulation in the south Delta. DWR
recognizes that climate change is likely to produce signifi-
cant sea Jevel rise. Such changes could affect the opera-
tions and effectiveness of these Delta barriers. To reduce
this risk, DWR decided to redesign these barriers so they
could be retrofitted in the furure to accommodare up w
an addiricnal foor of sea Jevel rise. Given'the probable
useful life of these barriers, DWR believed chac chis was
an appropriate design target. This decision required a
redesign for a larger foundarion, capable of accommo-
daring larger gates in the future—and resulted in signifi-
cant expense.’

The San Francisco Public Utilities Commission
(SEPUC) is currently developing a long-tetm waste-
water master plan designed, in part, o address cli-
mate change impacts. Perhaps the most significant
climare change-related challenge for San Francisco is
the poteniial for rising sea levels to result in scawarer
intruding through outfalls into waste treatment facili-
ties.8 Such salowater intrusion could kill the microbes
that serve as the foundation of secondary treatment.

The SFPUC has already experienced these seawacer
intrusion events, even without scorms, as the result

of 7 inches of sea level rise in the past cenmury. The
SFPUC is currendy designing valves 1o prevent such

sea level rise-related inflows into the wastewater system.
Seattle Public Utilicies has made several significant design
decisions to address potential climate change impacts.?
Such water agencies are beginning to discuss how climate
change could affect decisions such as the design of drink-
ing water weatment facilities.

By incorporating climate change in ongoing design
decisions, water managers can reduce risks and expenses
in the future. :

Expand Diaiogue with the Scientific Community. The
scientific community is an essential resource to water
managers. Expanded dialogue with the scieniific com-
munity can increase the effectiveness of measures designed
to meert the challenges posed by climate change. A healthy
dialogue with water managers will also help scientists
develop 2 more realistic and accurate analysis of poten-
tial climate change impacts on water management, The
September 2003 conference in Las Vegas, co-sponsored
by the Natural Resources Defense Council, the Southern
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Nevada Water Authoriry, and the Desert Research
Instituce represents an example of this kind of extended
dialogue. Such conferences should be held with greater
frequency.

The AWWARF Public Advisory Forum developed the
following two recommendations regarding climase and
science:

* Cooperation of water agencies with the leading scientific
organizations can facilitate the exchange of information
on siate-of-the-art thinking about climate change and
impacts on water resources.

* The timely flow of information from the scientific
global change community to the public and the warer-
management community would be valuable. Such lines of
commuoication need o be developed and expanded.1®

Given the need discussed earlier to improve institu-
tional capacity, a robust dialogue between water managers
and scientists could be particularly valusble as water agen-
cies move past vulnerability znalyses w develop future
response strategies that incorporate climate issues.

Determining the Best Mix of Water
Managemnent Tools

A century ago, water managers had a limired range of
water management tools. Today, water managers have a
much greater range of options to manage water in com-
munities around the West:

* Technological advances have dramatically improved the
water use efficiency of wide range of devices, including

low-flow showerheads, low-flush toilets, warer-efficient
washing machines and dishwashers, and water-saving
irrigation systems guided by satellite weather data.

* Wastewater recycling, groundwater cleanup, urban
stormwater caprure projects, water marketing, and active
groundwater starage projects have also become proven
Warer Ianagement tools,

* Pricing mechanisms, such as inclining block rates (the
pracrice of increasing volumetric prices with increasing
water use) and seasonal rates (which modify summer
warer rates to encourage landscape conservation), can
encourage efficient water use.

* In soime coastal areas, urban warer agencies are begin-
ning to explore desalinarion, previously dismissed as
impracticzlly expensive.

Given the impressive array of water management
tools available, how should water managers determine
the best mix of responses to climate change—particularly
as the performance of water management tcols will be
affected in different ways as a resule of climate change?
This section is designed to help water managers answer
this question. (See Table 4-1 for a summary of NRDC's
findings.)

Water Management Tools that Will Perform Better as the
Climata Changes

Some water management tools are likely to perform
better in the future in the face of global warming, This

effecr is likely to be most significant for tools that reduce
landscape water use.

Table 4-1: Performance of Water Management Strategies After Considering Global Warming Effects

Mora effective Not affected

Less effective

* Landscape conservation

* Conservation rate structures

* Agricultural watar conservation

* Water marketing

» Urban stormwater management

» Saltwater groundwater intrusion
barriers to protect coastal aquifers

* Water system reoperation

* Interagency collaberation and
integrated water managsment
strateqies

» Floodplain management

* Watershed restoration

» Wastewatar recyciing
* Interior waier conservation
* Groundwater cleanup

* Traditional river diversions

« Traditional groundwater pumping

* Traditicnal surface storage facilities
* Ocean water desalination®

*Given axisting energy requiremants.
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Landscape Irrigation Conservation. Urban water conserva-
tion programs often underemphasize the demands of
urban landscaping. With climare change likely to increase
evaporation and transpiraton rates in planted landscapes,
a lawn or landscape could consume more water in the
furure than it consumes today. One implication of this
trend is thar Jandscape istigation conservation programs
have the potential 1o save more water in a warmer future
than they do today.

Landscape irrigation already represents a significant
percentage of urban water use in the West. For example,
it accounts for approximarely half of urban water use in
California, or about 10 percent of statewide warer use.!
Urban water agencies are increasingly rurning to land-
scape irrigation to find new opportunities to increase
urban water use efficiency.?? For example:

* The Southern Nevada Water Agency offers cuscomers a
$1 per square foot rebare for all tuf that is removed and
replaced with drought-tolerant landscaping.??

* The Metropolitan Water District of Southern California
has developed a website (www.bewaterwise.com) devored
o educaring ratepayers abour landscape conservation
opportunities.'4 o

* The East Bay Municipal Utility District (EBMUD) in
California has published a comprehensive book aimed at
encouraging appropriate landscape design. EBMUD also

offers residential landscape conservation rebates of up to
$1,000.4

« The Marin Municipal Water District, also in California,
offers financial incencives to encourage the installation of
weather-baged irrigation controllers.1$

As climate change reduces late scason snowmelt,
measures such as landscape conservation that reduce
peak summer demands—often a key constraint on water
systems—could be particularly effective. Water managers
should incorporate such conservation measures in their
plans 10 meet furure water needs and respond to climare
change impacts.

Conserpaion Waser Rate Structures. Water rate structures
are ameng the most effective tools to encourage warer
canservation because they give customers a price signal
about the value of this resource. To maximize the effec-
tiveness of this signal, agencies should strive o recover

as much revenue as possible through volumetric charges,
rather than high fixed charges. Increasing block, or tiered

£ “We have to attack both sides of the

i supply-demand equation when faced with
more variable water supply due to global
warming."”

' Source: Chips Barry, General Manager, Denver Water, 2006.

rate struceures, offer an initial allocation at a base rate.
Additional tiers or blocks of water increase in price. Some
utilities offer a lifeline, or below cost rate, for low-income
customers. University of California economists Hewire
and Hanemann found a significant positive response w
block rate strucures in California applications.’” In ad-
dirion, seasonal warer rates, which increase priees during
the warm irrigation season, can be particularly effective in
encouraging landscape conservation and in reducing peale
summer demands. Water managers seeking to encourage
conservation in the future should pay particular atrention
to rate scructures designed to encourage conservation,

Agricultnial Water Conservation. According o the U.S.
Department of Agriculture, agricultural warter represents
81 percent of all consumptive water use in the nation.!
In the West, agriculture represents 90 percent of the
consumpdive use of the developed warer supply.!? Future
agriculrural water use is difficult to predict because of
complex interactive impacts of climate change on inter-
national trade, crop selection, and yields. Nevertheless, as
in the case of urban landscaping, rising temperacures may
increase evapotranspiration rates-meaning char irrigating
an acre of crops such as alfalfa or lettuce could rake more
water in the future than is currendy required.2® As a re-
sule, agricultural water conservarion and fallowing could
generate even mere water savings in the future than they
do roday.

Even withour considering potential climare change im-
pacts, there is significant potential for agricultural water
conservation around the West. For example, in much of
the arid West, foed irrigation s still the predominant
irrigation technology, and in states including Arizona,
Maontana, and Idahe, warer application rates ofien exceed
5 fest per acre. In agriculrural areas wosking to cope
with the impacts of climate change, conservation pro-
grams and related warer tansfers could provide valuable
revenue.

Market-Based Transfers, Sales of Water. With agriculeural
water conservation and fallowing programs increasing
in effectiveness as temperatures tise, there also may be
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Restoring the Wet Meadows of Sierra Nevada's Feather River Basin

A public/private partnership called the Feather River
Coordinated River Management Group (CRM) has
been working for more than & decade to implsment
wiet meadow restoration projects in the Sierra
Nevada's Feather River Basin. The Feather River Is
an important source of water for California’s State
Water Project, which provides a portion of the water
supply for Southern California, the San Joaquin
Valley, and Silicon Valley. There are 250,000 acres
of high altitude meadows and valleys in the Feather
River's Sierra Nevada watershed. These mountain
meadows have been degraded by decades of graz-
ing, road building, and other activities. Streams have
eroded deep gullies in meadows, rapidly draining
groundwater from these natural high-altitude
ressrvoirs; and incised creek beds have dramatically
reduced natural infiltration of runoff.

The Feather River CRM has used several tech-
niques 10 help restore its degraded meadows. For
example, creek beds have been regraded o restors
natural drainage elevations by the replacement of
incised gullies with barriers and pocls. Subseguent
monitoring has verified that such projects can sig-
nificantly increase natural storage in these meadows,

thus retaining additional winter rainfall 2nd snow-
melt. This additional stored water is naturally
released later in the spring and summar. Analysis of
the CRM Big Meadow Coutonwood Creek project
found that groundwater levels were within 1 foot

of the surface for an average of 8 days prior to
restargtion, and an averaga of 223 days after, As

a result, the ephemeral strearn in the meadow
returned to nearly perennial flows, increasing from
214 to 344 days of tiow.

This project creates additional active water
storage, which could have increasingly inportant
water supply and acosystem benefits in the
fuiure. These projects can also decrease stream
temperatures, addressing a key potentizai climate
change impact on cold-water fisheries. As a result,
the CRM estimates that large-scals restoration
projects have the potential to create large amounts
of increased natural groundwater storage.

Sources: hitpr/fwwar. feather-tiver-crm.org/.

Wileax, Jim, January 2005, "Water Management Implications of
Restoring Meso-Scale Watershed Features,” htipi/iwwnw.feather-
river-crmn.org/publicationsAechAAHS % 20Ful % 20Paper.htm.

|

2 growing incentive for some farmers to sell 2 portion

of their water supplies through voluntary, market-based
transfers. Three factors suggest chat incentives for warer
marketing thar moves waser from low-value agriculture

to high-value urban uses are likely to increase as a result
of global warming, First, as urban water agencies face
reduced yields from existing water systems, they may be
increasingly motivated to pursue, and increasingly willing
to pay for, water ransfers. Inereasing scarcity could raise
prices received by aggiculwire for markered water. Second,
climate change will create increasing uncertainry For ag-
riculture, It may be a challenge for some farmers to cope
with warming temperatures and more extreme weather
events, increasing cheir interest in water transfers that
could provide them with greater Rexibilicy and revenue.
And third, around the West, many agriculrural warer users
have more senior water rights than their urban counter-
parts have. To a certain extenc, this system will insulate
the holders of senior water rights holders from the impacts
of climare change—making their water supply more reli-
able than that of junior holders (including many growing
urban areas), All of these Factors suggest that the economic
rationale for water marketing may increase.

It should be noted that water marketing does not cre-
ate new water, it simply reatlocates ir. Various sources of
water can porentially be transferred by market transac-
tions, each constrained by legal, regulatory, market, and
physical parameters, A California Legislative Analysts
Office reporc identifies the following sources:??

* Land fallowing and crop shifts to less water-intensive
crops.

= Water recycling, such as recycling water from wastewarter
treatment plants for industrial and irrigation purposes,

*» Groundwater pumping instead of using surface water *
rights, theteby freeing up surface warer for cransfer.

* Storing excess surface water from wet years in undes-
ground aquifers to be pumped in the future when surface
supplies are low.

* Water conservation, in both the agricultural and urban
sectors, This includes, for example, farmers using water-
saving irrigation technologies and homes and businesses
using water-cfficient landscaping and bathroom fixcures,
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Cottonwood Creel in California's Sierra Nevada, with Degraded Meadow. Before {left} and After {right) Resteration,

» Withdrawals from surface storage supplies that were not
otherwis¢ planned to be made.

If a water marketing system s to work optimally, care
must be raken to design appropriate transfers and 1o avoid
impacss to third parties and the envirenment. Efficient
markets require that buyers and sellers bear the full costs
and benefits of transfers, However, when water is trans-
ferred, chird parties are likely to-be affected. Where such
externalities ate ignored, the marker transfers not only
water, but also other benefits and costs from non-con-
senting third parries ro the participants in the transfer.??
Finally, the practice of “paper wacer” tansfers—artempts
to sell rights to warter that exist enly on paper—must
be prevented.? Paper transfess can be highly distuptive,

leading to environmental impacs and warter management
challenges.

Watershed Restoration. Watershed restoration has the
potential, in some cases, to help mitigare impacts of cli-
marte change. As climace change reduces natural storage
through a reduction of snowpack, watershed restara-

tion effores may be increasingly valuable wo reduce peak
flows, recharge groundwater, and delay spring runoft.
Restoration projects may also decrease stream rempera-
tures—reducing another impact of climate change—and
provide additional environmental benefits such as riparian
habirac. {See Restoring the Wet Meadows.)

Urban Stormuwater Management. Throughout the Wese,
there are abundant opportunities ro manage urban scorm-
water to reduce runoff, flood damage, and pollution and
to improve water supply availability and quality. As cli-
mate change affeces rainfzll volumes and storm intensity;

the value of water supply tools thac provide stormwarer
manggement benefits may increase.?’ Climate change will
likely force urban communities to invest in addivional
flood management, creating willing partners for water
agencies secking to invest in integrated stormwarer man-
agement and warter supply strategies.

One approach is to direct stormwarer runoff from
impermeable surfaces, such as roofs and paved areas, to
landscaped areas where the water can percolate into the
soil, and recharge the groundwater. Impervious surfaces
increase runoff during storm events. The first “flush®
often collects and concentrates contaminants from thase
surfaces such as oils and sediment. When flows exceed the
infiltration capacity of the soils, water flows into storm
drains. By diverting a portion of the first fows, improved
stormwater management reduces demands on storm drain
systems. This strategy slows the rate of runoff and allows
for recharge. Designs such as shallow depressions, or
“swales” and the sloping of both the paved areas and the
landscaped areas to follow normal drainage patterns fa-
cilitate the redirection of stormwater runoff to landscaped
areas where it is intercepted and infiltraced into ground-
water aquifers. Some of the most inpovative work in this
area has been done by Tree People, a non-profic organiza-
tion in Los Angeles that is advocating the construction
of a citywide system of cisterns, groundwater infiltration
facilities and urban forestry in order to recharge ground-
water and provide other benefits.2¢

Another stormwater management related stracegy,
called “daylighting,” involves taking surface flows that are
currently conveyed in underground culverts and restor-
ing them to creeks. Daylighting can offer groundwarter
recharge and environmental benefits, as well as increase
property values and recreation in adjacent communities.
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Another strategy involves diverting water into ground-
water infiliration basins from urban screams during high
fow events.

Regperation of Water Systems. Water agencies have extensive
experience with water system management, particularly
the operation of storage facilities to meet the different
demands of flood managemenc and water supply. Asa
result of climate change, it will likely be necessary in the
furnre to reconsider operating rules for major warter sup-
ply systems. The Intergovernmental Panel on Climare
Change (IPCC) called for “a systematic reexamination of
engineering design criteria, operating rules, contingency
plans, and water allocation policies,” noting that “water
demand management and institutional adaptation are the
primary components for increasing system fexibilicy to
meet unceraainties of climare change."?7 Investigations of
reoperation oppeortunities should be broadly conceived o
reflect the interactions of the many elements of complex
warer systems.

For example, the Seattle Public Utilities (SPU) analysis
of potential dimate change impacts to the water supply
system (se¢ Appendix A} helped SPU identify potential
future management challenges that could arise from
climate change. SPU created a series of adaprive man-
agement strategies for reoperating the water system to
improve day-to-day management and to provide greater
flexibility. They now use a dynamic reservoir elevation
rule curve 1o help guide the management of flood storage
capacity and refill of mountain reservoirs, thereby adjust-
ing reservoir level rargess based on real-time snowpack
measurements and soil moisture condicions. This informa-
tion, coupled with simulation medels, helps to set reser-
voir targets during the refill season, Using a dynamic rule
curve allows SPU 10 be more adaptive than if they used a
uraditional fixed rule curve,

SPU’s experience during the winter of 2005 demon-
strates the operational flexibility that can be provided by
utilizing the dynamic rule curve. Low snowpack in the
winter reduced the probability of floods from snewmelr.
Due &0 this reduced probability of flooding, SPU water
managers captuted more spring rains thao in a normal
year. This adapration of pperations to weather conditions
provided Searcle with enough water 1o return 10 normal
supply conditions by early summer, despite the lowest
snowpack on secord. Ir also demonstrated the flexibility
in the warer system to adjust operations for ¢hanging
weather conditions, whether they are low snowpack or ab-
normal levels of precipitation. This system reoperation not

only helps in managing the system for the variations in
weather that occur now, but also can be used in the future
to adjust co further climate change.28

The potential to reoperate reservoirs czn also be in-
creased by investments in groundwater storage, down-
stream channe! conveyance capacicy and integrared
operations of operaticnally connected reservair systems.

Saltwater Intrusion Barriers. In many coastal areas, increased
seawater intrusion resulting from sea level rise threarens
coastal aquifers. In some areas, high rates of groundwater
pumping are already drawing saltwater inw aquifers,
threatening the utdlity of aquifers and wells. In order to
prevent such intrusion, some warer districts are fnjecting
freshwarer into aquifers 1o creare a saltwater intrusion
barrier. For example, Southern California’s West Basin
Municipal Water Districe is injecting highly treated waste-
warer into coastal aquifers. As sea level rise increases, such
salwarer intrusion barriers may be increasingly imporrant
1o protect coastal aquifers, These barriers may be given
additional value in the furure because of the importance
of local groundwater storage as part of wastewater rec-
lamation and stotmwater management programs, As
agencies expand their use of wastewater reclamation and
Stormwaler management programs to respond rto climate
change, seawater intrusion barriers may become key tools.

Water Management Tools Relatively Unaffactad by
Clirnate Change

In general, the tocls discussed in this section are more
resistant to the effects of climate change because they

do not rely on precipitation, snowpack or other elimate-
sensitive waier sources. During the past several decades,
these tools have proven themselves to be highly productive
and cost-effective. For example, in California, these tools
are expected 10 be the backbone of efforts o meer future
water needs. They will likely become even more valuable
in water management portfolios.

Water managers are starting to link major new invest-
ments in water conservation co their desire to prepare for
patential climare change impacts. For example, Denver
Water is addressing the potential effects of climate change
by ramping up its water conservation effores with its
recent $400 million conservacion plan. This plan is de-
signed o cur annual water use by 22 percent, or 16.7 bil-
lion: gallons per year, during the next 10 years, Although
this plan was initially developed without regard to poten-
tial climate change effects upon its system, Denver Warer
is now seeking to reach this 22 percent reduction goal far

31  Natural Resources Defanse Council



JewD
Rectangle

JewD
Rectangle

Sacramento
Line


In Hot Water: Water Management Strategies to Weather the Effects of Global Warming

more rapidly in order to furcher protect water users from
climate change impacts. The plan includes new strate-
gies and increased investments in existing conservation
programs, such as rebates for low-flow toilets and efficient
clothes washers. The plan’s new programs include:

* establishing a warer efficiency rating program for new
conscruction so that builders who do not meet new
standards could find it more difficult to connect to the
water system.

* installing water merers for landscape irrigation systems.

+ initiating water audits of homes before they are sold,
and requiring the replacement of leaking or inefficient
plumbing fixtures.

« installing low-flow urinals in new commercial buildings.

The acrions in the plan are expected o pay for them-
sclves, through reduced water bills, within six years.
Denver water usess have already cut consumption by
abour 20 percent since local drought conditions began
in 2002, The plar’s first year has been approved by
Denver Warer's board and executive staff, with an initial
$8 million.2?

Inierior Water Conservation, Although climate change is
Jikely to improve che performance of landscape conserva-
tion programs, it will leave intericr water conservation
programs relatively unaffected. Interior warer conserva-
tion technology, including water efficient showerheads,
wilets, urinals, dishwashers and washing machines, will
not perform significantly differently as a resulr of climate
change. However, the value of the saved water may in-
crease over time.,

Water Recycling, Just as other forms of recycling have be-
come commonplace, wastewater recycling has increased
dramartically in recent decades. Today, for example,
Southeen California recycles approximarely 300,000 acre-
feer of water znnually.3 (This represents approximarely
10 percent of total wastewater generated in this region.)
The California Department of Water Resources projects
that by 2030, an additional 0.9 million o 1.4 million
acre-feet of water recycling will be developed. This still
represents a small fraction of total wastewater. One of
the advantzges of this toel s its resistance 1o drought ef-
fects. Simikarly, because the sourcewater supply for water
recycling is municipal wastewater, it is far less suscepable

w potential climate change impacts than waditional water
supply projects.

Groundwater Cleanup and Protection. Although tradicional
groundwacer pumping may be negatively affected by
climate change (discussed in more detail in the next
section), warer projects, such ag those in the Santa Ana
watershed thar are designed 1o clean up contaminated
groundwater, may be less affeceed (see Integrated Regional
Management Case Smudy: Santa Anz). The relative sta-
biliy of groundwarer cleanup, in the context of global
warming, comes from the fact that the purpose of many
of these projects is not simply to withdraw water but to
comply with regulatory requirements and to create more
usable, uncontaminated groundwarer storage capacity.
Where groundwater cleanup is intended to provide op-
perwnities for conjunctive use, water managers should
pay careful atention to the potential impacts of climare
change on the source of water 1o be stored.

Water Management Tools That May Perform Poorly in
the Future

The water management tools that are most likely o be
negatively affected by climate change are those that rely
primarily on historical precipitation, runoff, and recharge
patterns, including both groundwrarter and surface water
SOMICEs.

Traditignal Groundwaser Extraceion. As discussed above,
some analyses suggest that climate change may lead 10
significant reductions in groundwarer. Shoster periods of
high streamflows may decrease percolation, while longer,
hotter summers are likely to decrease soil moisture, There-
fore, projects that rely on traditional pumping of narural
infitcration of precipitacion could suffer a loss of yield

in the future, In already overdrafted areas, this impact
could increase competition for groundwater resources.
We have not identified conjunctive use, the combined
use of surface and groundwater systems, including

acrive groundwater recharge, as a separate category in

chis report, Climate change impacts on conjunctive use
projects will be determined in significant part by the
source of stored water. Conjunctive use projects designed
w rely on current snowpack or taditional river diversions
may be negatively affected by climate change; however,
conjunctive use projects using recycled wastewarter may
not be affected. Conjunctive use projects in low elevation
coastal areas may be negatively affected by sea level rise.
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The Conservation Technology Edage: A Water Management Tool That Will Be Increasingly

Important in the Face of Climate Change

Congervation will remain a highly etfective water
management tool in a climate-altered world.
Because climate change ray make snowpack-
based supplies and diversions less reliable over
time, the advantages of new supplies produced
by technological inncvation should increase. The
water sector analysis of the National Assessment
of the Potential Consequences of Climate Varishility
and Change confirms this finding: “Evidence is
accumulating that such improvements can be made
more quickly and more economically, with fewer
snvironmental and ecological impacts, than future
investments in new supplies.” Conservation tocls
have been central 1o the significant progress mads
in Los Angales, the San Francisco Bay Area, Soeattle,
and Danver to meet the needs of growth without
increasing water use (see Appendix B).

Innovaticn and technology developrment in the

rapidiy in the past few decades. Techniques and
technologies from laser leveling of fields and high-
efficiency irrigation systems to the design of toilets,

side of the equation. Efficiency standards and code
requirements have been particularly effective in
promoting widespread application of these water
saving technologies. End-use applications of water
now require much less volume than before to
provide equivalent or superior saivices, and uses of
these new technologies often provide imrmediate
BCONOIMIC Savings.

existing technolegy. Despite significant investments
in conservation already, considerable potential
remains. In California, 2.5 millicn toilets have been
replaced with high-efficiency modsls since 1892.
There's still room for expansion, with approximately

areas of end-use water applications have progressed

urinals, and showerheads have changed the demand

“These analyses of conservation potential are based on

10 million lew-efficiency toilets remaining to be
replaced.

The impetus for technological development
and innovation in efficient use comes from both
price signals and policy. As water gets more
expensive and because legal requirements are
enacted prohibiting waste and limiting extraction
from natural systems, technology has provided a
wide range of options for expanding the benefits
derived from a given amount of water. Broader
application of these techniques will yield significant
new supplies and innovations are likely to create
improved water conservation technologies. The
waterless urinal represents an exampie of such
a relatively recent innovation. It is reasonable to
anticipate that ongoing technological innovation will
continue to expand the potential benefits of water
conservation. In addition, collaborations among
agencies with different missions (e.g., water and
energy) are expanding water congervation efferts. In
shert, water.use efficiency programs have several
significant advantages that are likely to grow over
time as a result of collaborations among agencies,
technological innovation, and the direct and indirect
effects of climate change.

Sources: California State Water Plan, Depariment of ¥Water
Resources, Vol. Z, p.16.1. http/Awww.waterplan.water.cs .govidocs/
ewpu2005/

Cleick, Petar H. et al., 2000. Water: The Fotential Consequences
of Climate Variability and Change for the Water Rasources of the
United States. The report of the Water Sector Assessment Team of
the National Assessment of the Potential Consequences of Climate
Variability and Change, U.S. Global Change Ressarch Program,
Pacific Institute for Studies in Developmant, Environment, and
Sacurity.

Gleick, Peter H.. Dana Haasz, Christine Hanges-Jeck, Veena
Srinivasan, Gary Welfl, Katherine Kao Cushing, and Amardip Mann,
Novermber 2003. Waste Not, Want Net: The Potential for Urban
Water Canservaiion in California. Pacific Institute.

Finally, conjunctive use projects designed to take advan-
tage of loodplain restoration, storing and infilcrating

high flows, may be an increasingly imporeant tool in the
future. Water managers should evaluate local conditions

t¢ understand the implications of climace change on local

groundwater resources.

Traditipnal River Diversions, Declining snowpack, receding
glaciers, increased evaporation, flood control require-
ments, more frequent droughts, reduced dry-season run-

off, and potential reductions in roral runoff could render
surface water diversion projects less reliable in the furure.
For example, the Canadian city of Calgary has concluded
that che melting of glaciers as a result of climare change
could reduce the long-term yield of its surface water sup-
ply-?! Colorado Rives water users are increasingly con-
cerned about reduced fows and loss of stored supplies to
evaporation, due w climate change.32

Changes in river hydrography expected as a result of
global warming will likely resule in alterations in scream-
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flows and a direct reduction in water supply reliabilicy.
The most obvious impact in ¢his regard is the increase in
peal flows and the reducrion of dry season streamflows.

The environmental impacts of climarte change could
exacerbate impacts on the reliabilicy of surface water di-
versions. As discussed in Chapter 2, climate change could
lead ro environmental impacts including increased stream
temperarures, exacerbated warter quality problems and
damage to sensitive and listed species—impacts likely to
result in more requirements to protect aquatic resources,
and greater competition for and conflict over surface
water resouces.

In zddition, as tivers approach the ocean, dimate
change-driven sea level rise could result in a serious reduc-
tion in the reliability and cost-effectiveness of traditional
river diversion projects. This has serious implications for
coastal communities that rely on low-elevartion surface
warer diversions or on groundwater diversions with-a
direct connection 1o surface waters. The Sacramento—
San Joaquin Delra is an example of an area vulnerable to
these potential effects. .

Traditional Surface Storage. Although dams are central

o water supply in the West, they have often led ro
high-profile, protracted policy conflicts. This is true of
proposed dams on the Colorado, Yellowstone, Green,
Missouri, Platt, Tuelumne, Stanislaus, and American
rivers. There are cases in which new surface storage
projects have generated significandy less conflict, parricu-
lasly when the surface storage system is well designed,
such as in the case of the existing Los Vaqueros Reservoir
in the eastern San Francisco Bay Area. This off-stream
project was designed to improve water quality and pro-
vide emergency supplies and was seen by many as having
fewer environmental impacts than taditional surface
storage development.3334 However, most dam sites have

i “Immediate prospects for major new
water supply reservoirs or inter-basin
transfers are limited, Consequently, new
water project prototypes that emphasize
conservation, landscaping, new technolo-
L gies, and other measures are being
; promoted across the West.”

]
o
1

5" Source: Commitise on the Scientific Basss of Colorado
- River Besin Water Management, February 2007.

. Colorado River Basin Water Management: Evaluating
" énd Adjusting to Hydroclimatic Variability. National
*' Resparch Council, p.g8.

high financial and environmental costs, with low potential
water supply yields. Given the high capical cost of sueface
storage projects, water managers should consider how cli-
mate chanpe will affect this warer management option.

Western dam operators could face increased challenges
from seven potential climare-related impacts: reductions
in reservoir inflows, increases in the percentage of pre-
cipitation falling as rain, rather than snow {and relared
increases in lood control requirements}, decreased snow-
pack, more severe weather events (both droughts and
foods), greater environmental requirements, increased
evaporative losses from reserveirs and increased spills from
existing reservoirs.

Potential climare change impacts have been cited by
some agricultural water agencies as justification for more
surface storage facilities.3% Some new surface or ground-
water storage may be developed in the West to cope with
the challenges presented by climate change, However, it
is important for water managers to recognize that, just as
climate change can reduce the yield of existing reservoirs,
it can also reduce the potential water yield of new dams.

Although site-specific analyses will be required 1o eval-
uatz potendal climare change impacts on proposed new
storage facilities, particularly in highly engineered warer-
sheds, some general conclusions are clear. In relatively un-
developed watersheds, a shift toward more rainfall and less
snowpack is likely to reduce the yield of most new pro-
posed dams. With shotter high-flow periods, the window
for filling off-stream storage facilities could be shorter in
the Auture, Potential reductions in toral streamflows as a
result of climate change could have prefound implications
for new surface storage projects. Frequencly, new surface
storage facilities utilize junior water rights in z river basin.
If climarte change reduces average wtal runoff in a basin,
water managers could find themselves in a position where
they have constructed a new surface storage facility to
capture runoff that may be lost in the furure as a result of
climate change impacts.

In highly enpineered wartersheds, the potential interac-
tions of existing and proposed Facilities can be complex.
For example, the climate change effeces listed earlier could
reduce potential yield from a propased new sworage facil-
ity but at the same time, increased climate-driven spills
from existing dams could increase the amount of water
thac could be caprured by a new facilicy,

Finally, surface storage projects in some river systems
could face increased operating restrictions to mirigate
for the environmental impacts of climare change. The
most likely additional operating restrictions include Aow
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Summary of Potential Climate Change
Impacts on Potential New Traditional

Surface Storage Facilities

Climafe Change Impacts that Could Reduce
Potential Yields from New Traditional Surface
Storage

» potential decreases in total annual runoff

» decreased late-season runoff, as a result of
reduced snowpack

» increased winter runoff, as a result of greater
rainfall, increasing spills and flocd control storage
requirements

* more extreme weather events (droughts and
starms)

= increased evaporative losses from reservoirs.
* potential new environmental requirements

regarding flow and temperature

Climate Change Impacts that Could increase
Potantial Yields

+ increased uncaptured spills from existing
storage facilities

and temperarure requirements. Such requirements could
decreage the expected water supply yield of existing and
proposed surface storage facilities.

The auchors of this report are not aware of any pro-
posed new surface storage facilities that have undergone
a comprehensive analysis mentioning the seven factars

. addressed above. It is likely in many cases chat estimares
of potential yields from proposed new surface storage
projects will be reduced when climate impacts are con-
sidered. As a result, these projects, already expensive today,
could be more expensive per acre-foot of yield, when
future climate change impacts are considered. The poten-
tizl impact of climace change on new surface storage facili-
ties should be carefully evaluated.

This report is not the first to suggest diminishing
prospects for rradidonal surface storage development in
the West and an increase in alternacive approaches. For
example, the National Research Council's 2007 report
on Colorade River basin hydrology observed that “(fhe
declining prospeces for traditional water supply projects
are perhaps more correctly seen not as an end to ‘water
projects’, but as part of a shift toward non traditional
means for enhancing warer supplies and better manag-
ing water demands.”3¢ The report went on to state that
“{iymmediate prospects for major new water supply res-

ervoirs or inter-basin transfess are limired. Consequently,
new water project prototypes that emphasize conserva-
don, landscaping, new technologies, and other measures
are being promoted across the West.™?

Desalination. Evaluating the performance of desalination
in the context of climare change raises issues different
from those raised by other water management tools and
some of these emerging issues suppore different conclu-
sions. Ocean water, the source for many proposed desali-
nation projects will be far less affected than freshwarer
sources by climate change. However, water managers
making decisions on siting and design for coastal desali-
nation facilities should carefully consider the likelihood
of significant sea level rise as a resultof climare change.
For water managers in coastal areas with existing warer
systems that could be negarively affecied by climate
change {e.g. those thar rely on snowpack and rivers}, the
reliability of scawater desalinacion could be an important
congideration.

However, desalination raises another significant
issue in the conrext of climare change. As discussed in
Chapter 3, ocean water desalinacion is a very energy
intensive waier supply option. Indeed, energy is the pri-
mary operating cost of ocean water desalination facilities.
Climare change prevention efforts are likely to result in
a dramatic increase in efforts to reduce energy consump-
tion, in order to decrease greenhouse gas emissions. Thus,
a dramaric increas¢ in energy-intensive seawater desalina-
tion facilities raises significant issues in the context of
climare change. In addition, because of its high energy
requirements, seawater desalination is also particularly
vulnerable to any future energy price Auceuacions.

Although climare change will not have the same im-
pact on this tool as it is likely to have on water manage-
ment tools that rely on rivers, histerical groundwarer
techarge and snowpack, consideration of climate change
raises serious concerns regarding the energy implications
of desalination. Energy requirements of deszlination have
declined significancly in the past decade, largely as a resule
of the improvement of membrane technology for reverse
asmosis plants and improvements in pressure recovery.3®
In additen, desalination of less saline sources, such as
brackish and conraminated groundwater, requires signifi-
cantly less energy. Efforts to reduce greenhouse gas emis-
sions will raise additional issues regarding desalination.
This ¢limate change-related implication for desalination
is less direct «han the impacts affecting the other tools dis-
cussed in this section. As rechnology improves, this con-
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cern will lessen. In facr, if the energy required for ocean
desalination declines by a relatively small amount, some
Southern California water agencies could save energy by
substituting ocean water desalination for diversions from
the Bay-Delta estuary.

Six Concerns Regarding Surface Storage Analyses

In some cases, project evaluation methodologiss
have exacerbated controversies arcund proposed
surface storage projects. Future evaluations of
surface storage projects should address these
issues. Problernatic approaches in past dam
feasibility studies include:

1. Projections based on historical hydrology:
Traditional water development has not considerad
the potential impacts of global warming on futura
hydrology. The case of the Colorado River shows
how important assumptions regarding future
hydrology can be. On the Colorado River, a relatively
short hydrologic record led water managers to
conclude that the river’s long-term avecage flow
wiould be higher than it has proven to be. As a
result, the Colorado River Cormpact assumed that
river flows would average 17 million acre-fzet,

In fact, average flows have proven to be less
than 15 million acre-feet. This discrepancy has
significantly increased conflicts on the river. With
additionel climate change impacts, reliance on
historic hydrology will be even riskier.

2. Lack of demand side analysis: The supply side
appreach has traditionslly focused on increasing
supply through dams and diversions. Demand
management and alternative approaches, which
can be less expensive and envircnmentally
damaging, have often been overlooked or their
potential underestimated. Addressing both supply .
and demand side strategies—and comparing

all available tools on a level playing field—is &
key feature of an integrated approach to water
management planning.

3. Flawed economic analysis: Some surface storage
studies, particularly those undertaken by the

federal government, have failed to includs credible
economic analysis. For example, the U.S. Bureau

of Reclamation is currently studying a potential
surface storage project in California’s upper San
Joaquin River basin to provide additional supply for
agricultural water users. Water from this faciiity is
likely to cost far more than the new water supply
would be worth to the agricultural community. When

Integrated Regional Water Management
Planning

Many of the wols discussed above—warer canservation,
wastewater reclamartion, and stormwarer management——
offer patential benefits to other public entities, including
wastewater and stormwater agencies, energy ucilities, and

the Bureau of Reclamation last studied & surface
storage project in this regicen, the agency concluded
that raising Friant Bam would produce water costing
approximately $3,000 per acre-foot-twice the cost
of desalinated seawater and approximataly 100
times the cost of water provided by fsderal water
contracts in the region. Recent analysis of Aubuin
Dam by the Bureau of Reclamation revealed lower
water yialds and a significantly higher cost than had
keen previously estimated.

4. Subsidies that encourage wasta: In many water
projects, a reliance on subsidies and artificially

low water prices encourage underinvestment in
efficiency and over-use of water resources. Supply-
side subsidies skew water manageament plans
against conservation programs. These subsidies
have, historically, been focused primarily on dramatic-
ally lowering costs for sgricultural water users.

5. Underestimates of environmental damage:
There is a long history of promises regarding
environmental bensfits from dams. However, dam
building has 8 clear record of negative impacts on
the environment. For example, 60 years ago, Friant
Dam in California was authorized, in part, due to
claimed benefits to the San Francisco Bay-Delta.

.In practice, Friant Darm has resulted in severe

degradation of water quality and fisheries.

6. Unrealistic anticipated benefits: For many dam
projects, & portion of the cost has been written
off (i.e. paid by 1axpayers rather then water users}
because of claimed environmental, recraation, or
other benefits. These benefits have frequently
proven to be illusory.

Sources;
hilp:/www.sciencedalb.com/releases/2006/05/060529082300.htm.
Committee on the Scientific Bases of Colorado River Basin Water
Management, February 2007,

Department of the Interior, Bureau of Reclamation Mid-Pacific
Region, Fish and Wildlife Service, Octaber 1995, “Least-Cost CVP
Yielg Increase Plan,” pp. 41, 1151,

Buresew of Reclamation Mid-Pacific Region, December 2006.

“Auburn-Folsem South Unit Specisl Report: Benefits and Cost
Jpdate,”
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local governments. These approaches are also often Jess
centralized and less capital-intensive than traditional waer
development. Integrated regional water managemenr
offers the potential to maximize the benefits from these
new tools,

Wastewarer, stormwater, and conservation programs
are often best implemented through collaborations among
agencies. Where a water supply agency does not have
wastewater o stormwarer responsibilities, designing and
implementing climate change response scrategies in these
areas will require interagency collaboration. In addition,
water conservation offers significant cnergy benefits, invit-
ing the participation of energy utilities and state agencies
with energy regulatory and plznning responsibilities.
Finally, water conservation and stormwater management
programs can benefit greatly through the participation of

- bocal governments with land-use authoriry.

Agencies with different missions do not always share
identical service boundaries, creating 2 potential obstacle
t interagency effors. In many cases, this obstacle can
be overcome by bringing together multiple agencies on a
regional basis. Such an integrated regional approach can
offer broad benefits. Integrated regional water manage-
ment is emerging as 2 particularly importane stracegy. The
2005 California State Water Plan identifies integrared
regional warer management as an initiative co-equal with
statewide water management planning <fforts.3

California’s Proposition 50, The Water Securiry, Clean
Drinking Water, Coastal and Beach Protection Act, and
Proposition 84, which were approved by the votess in
November of 2002 and 2006 respectively, provided a
total of §1.5 billion in general obligation bond financing
for integrated regional water management efforts across
the scate. This new direction represents a decreased reli-
ance on large traditional water projects and on state and
federal agencies to guide planning and decision making.
Increasingly, innovative thinking is showing how inte-
grazed regional strategies can supplement traditional stace-
wide and federal planning.

Integrared regional planning has several advantages. It
encourages collaboration ameng the diverse agencies in
a particular region. As in the case of the projects in the
Santa Ana wartershed to clean up conmminated ground-
water and generate elecuricity through “cow-power” (see
Integrated Regional Management Case Study: Santa
Ana), an integraced approach can reveal opportunities
that cannot be implemented withour cooperation among
stakeholders and agencies, It tailots strategies to meet
unigue local needs. It can maximize the potential for

multiple funding pariners and multiple benefits, includ-
ing reduced dependence on water supplies vulnerable w
climace change impacts, reduced urban runoff pellution,
groundwarer deanup and improved groundwater manage-
ment, flood damage reducrion, ecosystem restoration, en-
ergy conservation, and public education. And integrated
regional planning offers the potential for water managers
to address, in one program, mulriple stresses facing cur-
rent water supplics. These include population growth,
land-use changes, contamination of surface and grownd-
water resources, and the need for ecosystem protection
and restoration.

Mereover, an integrated approach can increase system
Hexibility. The magsive investment required for 2 tradi-
tional water project can be highly inflexible because, if
the construction cost of such 2 water project proves w
be higher than expected, water managers with a parvially
constructed project cannor redirect investments, without
losing the yicld of the entire project. These large projects
create z significant sunk cost risk. By contrast, invest-
ments in an integrared portfolia of conservation, reclama-
tion, and stormwater projects, all of which can be scalable
and less capital-intensive, can be more easily redirecred to
respond to changing conditions or to adjust for an under-
petforming water management tool.

Effective integrared planning can require the use of
many water management tools, with varying potential
benefits in different regions, For example, without debart-
ing the merits of desalinarion in general, we can examine
how desalination might fit inte an integrared regional
strategy. In Southern California’s Chino Basin, desalina-
tion is being used to clean up contaminared groundwater,
thus fixing an existing problem and generating water
supply reliability and wedand réstoration benefits. In
San Diego, desalination, although energy intensive and
expensive, could provide high quality water thart could be
blended with existing supplies, facilicating energy-con-
serving wastewater reclamation programs. In contrast, on
California’s Central Coast, seawater desalination could be
highly growth-inducing, leading to ueban sprawl, with
potentially sericus environmentzl impacts. The implica-
tons of this technology and the case for public funding
can be very different in different regional settings.

Integrated Water and Energy Management

Integrated water management efforts should pay particu-
far areention 1 energy issues. Managing and using water
more efficiencly can reduce related energy requirements
and greenhouse gas emissions, Efficiency as used here
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Integrated Regional Management Case Study: The Santa Ana River Watershed

Water managess in Southern California’s Santa Ana
River watarshed are leaders in designing integrated
regional water management strategies, relying on
an array of toels 1o produce a wide range of water
management and environmental banefits.

The Santa Ana River drains 2650 square miles and
runs 100 miles from the peaks of the San Bernarding
Mountains to the beaches of Orange County. Five
million pecple live within this “Inland Empire” water-
shed, & population that is expected to double within
50 years. The watershed is also hore to the world's
densest populations of cows. a fact that surprises most
outsiders. At its peak, the basin held more than 360
dairies, with up to 400,000 head of cattle, cperated
in less than 220 square miles of the upper part of the
watershed—the Chinc Basin. These cows produce 1
million tons of manure per year and anather 2 million
tons of manwre currently sit on dairy lands, Runoff
from these deiries has contaminated one of Southern
California’s largest groundwater sources with-salts,
dissclved solids and nitrates.

Urbanization, deiry operations, habitat destruction
and other activities have taken a toll on the Santa Ana
River's ecosystern. Today, some of the river’s residents,
ingluding the Santa Ana sucker, the Least Bell's vireo
and the southwesterm willow flycatlcher, are listed under
the Endangered Species Act.

'n 1968, local water agencies formed the Santa
Ana Watershed Project Authority (SAWPA) in order
to develop an integrated approach to address the
challenges discussed above. After decades of effort,
this integrated approach inciudes strategies such as
water consarvation, wastewater reclamation, and storm
water infiltration. What mekes the SAWPA case study
s0 interesting is that it shows how multipla problams
can be addressed simultansously.

The juxtaposition of the local dairy industry
with growing cities has created challengas—and
opportunities—ior local lsaders. The Inland Empire
UHility Agency {IEUA] is diverting dairy waste for
composting and marketing to agricultural users. The
methane derived from anaercbic digestion of this waste
is used to gensrate renewable electricity. Thus, by
diverting dairy waste and reducing ongcing groundwater
contamination, IEUA has creatsd a new energy source
and a markatable cormpost product.

The value of new water scurces, as well as regu-
latory and legal pressure to claan up groundwater
contamination have also led IEUA 1o construct two
groundwater desalters, which use desalination
techrology to clean up contaminated groundwater,
{Desalting groundwater requires far iess energy than
desalinating seawater.) The two desaltesrs have a
combined capacity of more than 23 million gallons per
day. These facilities provide usable water supply and
help remediate contaminated groundwater basins.
Agencies in the watershed are also recharging the
basin's aquifars using storm water runoff and recycled
wastawater,

The energy and climate benefits of this integrated
approach are also notable. By reducing reliance on
energy-intensive imported water (see discussion
in Chapter 3), IEUA is able to reduce the electricity
consumed to meet water supply needs. In addition
t¢ avoiding energy and other costs associated with
imported water supplies, increasing local supplies
reduces pressure on stressed ecosystems such as the
Sen Francisco Bay-Delta. IEUA has also built a new
energy-efficient headquarter building that has received
a platinum certification from the U.5. Green Building
Council's LEED program. The building uses waste heat
to reduce heating and cooling costs, and photovoltaic
cells to generate electricity. )

The benefits of SAWPA's integrated approach are
impressive, incuding:

s creation of local droughi-proof water supplias,

« reduced reliance on imperted water supplies that are
vulnerable to environmental constraints and climate
impacts.

s reductions in groundwater contamination

« flood management improvements

* enhanced wetlands

= rarkstable organic composed dairy wasts

= improved air quality

» renewable anergy generation

+ reduced energy use and greenhouse gas emissions
» marketable greenhouse gas credits

The roots of this effort are mora than three decades
old. Climate considerations did not lead SAWPA and
IEUA to launch this integrated reglonal effort. However,
the energy and climais banefits of their spproach
are significant. The integrated approach reduces the
vulnerability of the region to water supply impacts
from clirnate change. It alsc shows how water utilities
can make cost-effective contributions to efforts to
reduce greenhouse gas emissions, through water ancd
enargy conservation, wastewater reclarmation, betier
groundwater management and renswable electricity
generation.

This integrated approach demonstratas how far
watar management has come from the days when
dams and increased water diversicns were the all-
purpose solutions 1o meeting water supply needs. In
California, the SAWPA effort has becorne a moded for
other intagrated efforts around the state.

Sources: Santa Anna Integrated Watershed Plan, 2005 Updats,
Santa Anng Water shed Project Autharity, Riverside, Ca, June 20085,
Atwaier, Rich and Paul Sellew. ”Organics management, clean water
and renewable enesgy: Focus on Califernia.” 8ioCyele; The Journal
of Composting & Organics Recycling, February 2002,
hitp:fiwanwieua.org/desaltechiml.

The LEED program itself reflects an integrated approach ta green
building. IEUA was able to use ils institutional strengths to design
on-site stormwater racharge facilities and to locate the headquarters
building adjacent to & wastewater treaiment plant, in order ¢
provide renswable energy from its digesters and reclaimed watar
for use on sils. The design reduced potable water demand oy 73
percant and enargy use by B0 percent.
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describes the useful work or service provided by z given
amount of water. Significant economic 2nd environmental
benefits can be cost-effectively achieved through improv-
ing water system efficiency. The energy/water nexus will
make warer conservation programs moré attractive to

agencies planning a response to climare change. In par-
ticular, as greenhouse gas émission reduction programs
increasingly emphasize energy conservation, water agen-
cies are likely to find additional benefits frem more fully
integrating energy and water management. Taking both

12 Elements to Consider When Designing an Integrated Response to Climate Change

When evaluating options for responding to the
water management chalienges presented by
climate change, water agencies should consider the
benefits of comprehansive integrated regional water
management planning (IRWMP}. Such strategies
should incorporste the following elements:

1. Climate Impacts on Existing Systerris and Future
Strategies. VWater agenciss should analyze the
potential impacts of ¢climate change on existing
facilities and on the tools under consideration to
meet future demands.

2. Unique Regional Conditions, A careful examina-
tion of regional conditicns will reveal challenges and
suggest unigue opportunities for future strategies to
produce multiple benefits.

3. Evaluation of Multiple-Benefits and Funding
Partners. IRWMP can provide potential muktiple
benefits and attract new funding partners to acldress
water, energy, and environmental challenges.

4. Efficieney First. In most cases, greater invest-
ments in water-use efficiency are cost-effective

and environmentally preferable—and result in signifi-
cant energy savings. California electricity utilities
recently adopted a “loading order” that requires
invesiments in efficiency as a first priority before
additional supply-oriented power strategias are
pursued 3 Water utilities should consider adopting &
similar approach in response 1o anticipated ¢limate
change impacts.

5. A Full Range of Water Supply and Demand
Options, All of the many supply and demand-side
water manhagement options should be considerad in
designing &n effective response 1o climate change.

6. A Full Range of Flood Management Options. Land
use controls, setback levees, floodways, and other
floodplain management techniques are fikely to
become increasingly important floocd management
tools in the future. Given the high cost of new
surface storage facilities and levees, and the residusl
flood risk far cornmunities behind levees {e.q.,
pre-Katrinag New Qrleans), decision makers should
encourage appropriate land use in floodplains to
reduce risk to life and property.

7. Clear Objectives and Performance Standards. In
order to evaluate the costs and benefits of alterna-
tive strategies, water managers should include clear
abjectives and performance standards to evaluate all
tools on a level playing field.

8, “With-and-Without Project” Baseline Analysis.
Analysis of proposed surface storage projects and
other large infrastructure investments should include
an accurate baseline and a clear "with and without
project” analysis. Such analysis can help avoid
stranded Investments.

9. Economics and Cost-Based Financing. IRWMP
should include careful evaluation of the economic
costs and benefits of alternative strategies. Financing
plans in which beneficiaries, rather than taxpayers,
pay for the benefits they receive will provide
incentives to ensure cosi-effective investments.

10. Enforceable Environmental Protections.
IRWME efforts to restore and enhance the aguatic
envircnment should take the form of specific,
enfarceable commitments.

11. Instituticnal Capacity. IRWMP will benefit from
efforts to strengthen particular disciplines, including
sconomics, climate-related expertise, and designing
interegency partnerships.

12. Outreach to the Public and Decision Makers.,
IRWMP efforts to educate the public will increase
public acceptance of investments to address climate-
related problems. Agencies preparing plans to
respond to climate change should also encourage
decision makers 1c take prompt action 10 lessen
future climate change-related impacts by reducing
greenhouse gas emissions.

Together, the abcove recormnmendaticns repre-
sent a new approach to the foreseeable water
managernent impacts of climate change. Though'
this approach is a dramatic departure from historic
water project planning efforts, it is based on the
experiences of water agencies around the West.
This integrated regiona! appreach can produce water
supply, water guality, environmentsl, and other water
management benefits, as well as gresnhouse gas
reduction and other societal benefits,
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resources into account will improve the cost-effectiveness
of water use efficiency programs, allowing, for example,
higher rebates char should resulr in grearer participation.
Evenrually, greenhouse gas reduction programs are likely
[0 generate new oppertunities for funding and revenue
for water agencies that master the connections berween
energy and water.

The energy intensity of warter varies considerably
by source, geographic location and end use. A number
of water management entities, government agencies,
professional asseciations, private-sector users, and non-
governmental organizations have already demonstrated
porential savings in the area of combined end-use
efficiency strategies:
* Wazer-efficiency improvemenis: Implementing cost-effective
water efficiency improvements can generate significant
energy savings. For example, in some areas, warer, and
energy utilicies have designed joine rebate programs
for appliances that save water and energy (c.g. washing
machines). Some efficiency improvements can result in
direct energy savings for water districes. For example,
most of the elecicity use in warer and wastewater
treatment plants is for pumping, Programs that reduce
the volume of wastewarer can result in significant energy
savings for agencies with treatment plants. In addition,
water conservation efforts thai reduce peak warer use
can also reduce energy consumption, thus reducing peak
energy derands as well. ‘

* Operations-cfficiency improvements: Energy management
benefits can also be obrained by improving pumping
equipment and operational control syscems at existing
facilities, including the use of high-efficiency moters and
adjustable-speed drives, efficient pumps, and effective
instrumentation and controls. In many applications, these
measures can be implemented with payback periods of
thiee years or less.

Response Strategies for Addressing Other
Water Resource Impacts

Climate change will have direct effects on warer supply
resources as discussed in the sections above. However,
impacts to wate supplies will be compounded by indirect
effects thart climate change will have oo other water
resources including aquaric ecosystems and flood man-
agement. It is essential to understand and address these

Goods and Services of Aquatic Ecosystems

Water supply

Drinking, cocking, washing and other household
uses

Manufacturing, thermoelectric power generation
and other industrial uses

Irrigation of crops, parks, golf courses, etc.
Aguaculture

Supply of goods other than water
Fish

Waterfow!

Clams, mussels, other shellfish, crayfish
Timber preducts

Nonextractive benefits

Biodiversity

Transportation

Recreational swimming, boating, etc.
Pollution dilution and water quality protection
Hydroelectric generation

Bird and wildlife habitat

Enhanced property values

Coastal shore protection

Source: Pew Report on the Climate Effects on Aquatic
Ecosystems.

important water resource in erder to formulate z2n effec-
tive response plan to minimize water supply impacts.

Aquatic Ezosystems

Climate change will likely have significant impacts on
riverine and estuarine ecosystems throughout the West,
diminishing the wide array of societal benefits these
ecosystems provide. As warter managess consider how

to respond © dimate change, they should evaluate the
need to manage and pretect aquatic systems to maintain
these benefits. In the West, water supply has often been
pricritized over competing concerns, zesulting in 2 loss
of other benefits—particulatly environmental benefits.
As a result, many western rivers have been degraded to
the point where species have been listed as threacened or
endangered.

Today, the public seeks—and environmental laws
requite——a better balance among beneficial uses, and
water managers muse help find thac balance. Water
resource managers and the public share a mutual interesc
in addressing the impacts of global warming on aquaric
ecosystems, in order to reduce future conflices such as
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{1 “The manner in which humans adapt to

-1 & changing climate will greatly influence

. the future status of inland freshwater and

: coastal wetland ecosystems. Minimizing

! the adverse impacts of human activities

_ through policies that promote more science-
.. based management of aquatic resources

: . is the most successful path to continued -

"! health and sustainability of these ecosys-
tems. Management priorities should include
providing agquatic resources with adequate
water quality and amounts at appropriate

:| times, reducing nutrient loads, and limiting
© the spread of exotic species.”

Source: Pew Center on Global Climate Change, Aquatic

i Ecosysiems and Global Climate Change; Potentia! Impacts
¢ on Inlang Freshweter and Coastal Wetfand Ecosystams in
i, the United Statss, 2002,

cthaose that have occurred on the Klamarh, Rio Grande,
and other rivers.

Around the West, many water managers have been
leaders in implementing practices thar can minimize the
effects of climate change and help preserve the health of
aquatic ecosystems. These practices include:

Protecting the Ability for Aguatic Species to Adaps 1o Changing
Conditions. Species natusally seek our conditions faverable
to their survival and success. In a warmer climate, some
aquatic species experiencing increased stress will try to
move higher within watersheds to find suirable habitat.
Therefore, maintaining or improving conditions necessary
for migration within 2 watershed is critical for the survival
af species ar the limits of their temperature rolerances, For
sxample:

+ Existing water infrastrucrure has, in many cases, reduced
the ability of species to move throughour a watsrshed.
Barriers such as dams and diversion structures should

be assessed to determine the potential for improving
movement of critical species. In some cases, particularly
regarding antiquated infrastructure, rewofitting structures
to enable passage, or removing barriers altogether, can
allow species to utilize suitable habitar upstream.

* Maintaining free-flowing rivers allows natural migra-
tien to take place and helps maintain other physical
processes such as sediment transports that are critical

for functioning ecosysterms. When developing new
stotage, seck to locate new storage off-stream or utilize
groundwater resources.

Restoring aquatic ecoystems. Restoring in-stream, ripar-

ian and flocdplain ecosystems will increase the resilience
of ecosystems to the effects of climare change and other
stressors. Aquatic ecosystems where the natural, physical
(i.e., sediment transperr) and biological processes (i.e.,
recruitment of new riparian trees) are largely intact will
be hezlthier and better able to support aquatic species,
reducing the challenges thar managess will face as climate
change impacts intensify. Specifically, managers should
consider that:

* Restoration of riparian habitar can play a crucial role
in mitigating the effeces of increased temperatures.
Shading from trees reduces water temperarutes. Riparian
vegetation provides nutrients critical to aquatic species
and improves the stabiliry of stream banks, reduces
bank erosion, and creares important aquatic habieac,

In addition, large trees char fall inko streams provide
important in-stream habitat, particularly for juvenile
salmon and other small fish.

* In many systems, restoration of periedic high flows is
vital for maintaining in-streamn habicac. High Aows, often
in the spring, are needed to establish riparian vegeration.
Mobilization of sediment in the channel during high
flows is essential for maintaining spawning habitac

for salmon and crout. High flows also help maove out-
migrating juvenile anadromous fish downstream. They
can also inundate natural floodplains, which are critical
for some species to reproduce.

* Restoration of floodplain ecosystems can provide
increased flood protection, groundwater infiltration for
warer supply, and improved water qualicy by reducing
runoff into streams.

Iproving Waser Quality by Reducing Rungff of Pollutant:,
Runoff from urban, agriculwiral and other managed land-
scapes into rivers and streams can severely impair water
quality through discharges of excess nuttients, sediment,
and toxic chemicals. Poor water quality can in turn reduce
the biclogical praductivity of rivers and stress aquatic spe-
cies. Increased fows may be required ro mitigate adverse
warer quality impacts, or meet water quality srandards.
Reductions in polluting runoff can be achieved through a
variety of approaches:
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* Suppors practices such as increased use of permeable
surfaces that allow infileradon of minwater. Impervious
surfaces can produce up to 16 times the volume of urban

ranoff comgpared to natural, permeable surfaces, reducing -

natura] groundwater recharge and moving pollution
into waterways. These practices can not only directly
support multiple benefies including warer quandity and
community acsthetics, buc can be more cost effect water
qualicy solutions compared to traditional storm water
management which relies on wastewarer treatment.

» Riparian and floodplain habirats act as buffers berween
surface water sources and adjacent land uses, by filtering
runoff and reducing direct input of pollutants.

= Watershed education programs have been effective at
informing people about actions they can rake to protect
their local rivers and lakes. Warer supply and flood
management diseriets have a unique ability to educate
their customers about the need to protect the quality of
their water supplies.

Managing Water Supply Systems 1o Meet the Temperature Neods
of Sensitive Species. Mainrtaining the health of aquatic eco-
systemns while meeting water supply needs will require
daa collection, analysis and actions to mitigate or prevent
temperature impacts on sensitive species, Such efforts

include:

* Data collection and computer modeling of scasonal
water temperatures downstream of resesvoirs to enable
water managers to identify potential temperature
problems before a erisis occurs.

* Data collection and compurer modeling of reservoir
temperarures under different operations scenarios to
help water managers identrify opportunities to reoperate
reservoirs in order to preserve cold water for release lacer
in the year, and to minimize potential water supply
impacts.

* Retroficting existing surface storage with flow curtains
ot installing Aow outlets at a range of elevations within
the reservoir to help meer warer temperarure needs
downstream.

* Managing local groundwater Jevels 1o preserve
subsurface inflow of cold water that may be critical

to maintaining cold-warer habitar for fish. Local
groundwater pumping can also haim riparian vegeration
thar provides temperature and other ecosystemn benefirs.4!

Flood Controf

The frequency and the size of Hood events are expecred
10 increase due ro climate change. Water managers are
considering the challenge of reoperating reservoirs that
serve the dual purpose of flood control and water sup-
ply. Because there are competing operational elements
berween these rwe purposes, reoperation may result in
reduced water supply yield. Flood protection actions
downstream of reservoirs, such as levee setbacks, can in
some cases reduce the tension that dam operators face in
managing for warer supply and flood protection.

The most commen form of flood protection has been
the construction of storage facilities, levees and flood
bypasses, but today there are a number of oprions for im-
proving flood protection that may be more cost effective
and provide additional benefits. This section discusses a
number of planning considerations as well as structural
and nonszructural options for improving flood manage-
ment in order 10 address the impacis of climare change.
Emphasis has been placed on response measures that not
only increase flood protection, but also benefit ecosystem
health, water quality, and water supply. Many of these
measures may be significantly mare cost effective than
traditional approaches—particulady over time—because
they reduce the potential for flood damage.

Manage Floodplains Knowing that They Will Flood Eventualy.

. Regardless of existing reservoirs or levees, most lands

within the floodplain of a river will flood ac some point,
damaging propercy and resulting in the potential loss of
life. It is not a question of if but rather when such foods
will happen. However, many local, state, and federal
land-use and planning agencies only plan for the 100-year
flood event. With climace change likely increasing the
frequency and size of peak events, existing flood contrel
systems may not be adequare. As such, the extent ro
which land uses within the floodplain can be limiced o
those comparible with periodic flooding will reduce the
cost of flood damages and the need for increased levels of
protection.

Many cities and counties currently use planning guide-
lines and zoning requirements to manage development
within the floodplain to provide for public safery. ORken
only areas within the 100-year floodplain are subject
w0 such reguiations. Land chart is adjacent to a river but
protected by a levee builc to withstand a 100-year flood
event may not be considered to be within the Acodplain.
Areas deemed to have a 100-year level of protection may
not be adequarely protected in the furure. The California
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: " A reasonably foreseeable flood is a flood

.+ event that is realistically probable for a
particular area. In many cases, this event
could exceed a predicted “100-year” flood...
Sources of information on reasonably fore-
seeable floods may include historic floods,
paleo-floods, hydrologic modeling using

¢ transposition, historical flood damage data,
and hydrologic madals.”

-, Source: California Floodplain Management Report, 2002

Department of Water Resources notes that “during a typi-
cal 30 year morigage period, a homeowner living behind
a levee hag 2 26 percent chance of experiencing a flood
larger than a 100 year event, This is almost twice the like-
lihood of a house fire."42

The single mosc effective flood management strategy is
to avoid development in floedplains chat is not compat-
ible with occasional flocding.

Plan for More Exireme Fiood Chailenges. Currenc climace
modeling does not yer provide precise estimates of the
degree to which climate change will increase the fre-
quency and magnitude of flood events in any given area.
The need ro prevent future flood damage and the time
required to implement mitigation measures suggests the
importance of immediate planning for increases in flood
events. Because simply planning for the 100-year flood
may not be adequate in the future, water resource manag-
ers shauld therefore plan for the “reasonably foreseeable
flood”, waking into consideration the hydrologic impacts
of climate change ameng other factors,

Restore Floodplain Habisaz. Tradidonal flood control proj-
ects have been designed to control flows without consid-
ering the imporrance of maintaining floodplains as part
of a healthy riverine ecosystem, Floedplain ecosystems
provide essential habitat for a multitude of planes, aquatic
species, and other wildlife. Lands adjacent to rivers, par-
ticularly those subject to frequent or deep flonding should
be serongly considered for preservation or restoration as
Aoodplain habicat, T the last several decades, a growing
number of flood management projects ate incorporaced
floodplain protection and restoration as a strategy to re-
duce food damage and increase ecosystem health.

Promate Flood-Comparible Agriculrure. One of the best eco-
nomic uses of floodplain lands is for agriculture compas-

ible with periodic fleoding, Not only does this encourage
the preservation of productive agriculrural lands, bur peri-
adic flooding also replenishes nutrients and soils, reducing
the need for fertilizers. In addition, managed inundaticn
of scasonal agricultural lands can provide valuable habirat
for wildlife. The purchase of flood easemencs on private
lands being used for flood control can also deliver finan-
cial benefits 1o fasmers while creating a more cost effective
way of meeting the need for improved flood management.

Build Flpod-Resistant Infrastructure. In the valleys of large
rivers such as the Sacramento, floodplain areas can extend
grear distances due to the low slope of ¢he land. Making
all of such land off-limits to development may not be
necessary or feasible. Where construction occurs in an
area thar could be inundated to a shallow depth by a rea-
sonably foreseeable flood event, structures should be buile
o withstand damage by requiring raised foundations or
non-inhabired first floors. It is important for decision-
makers to acknowledge and for residents to undersiand

Multi-beneficial Floodplains: The Yolo Bypass

The Yolo Bypass in California’s Central Valley is

a good example cf incorporating agriculture and
wildlife habitat into a local flood management
plan. In the winter and spring months, the Bypass
is employsd as a flood control too] that plays

a critical rele in the Central Valley flood control
system including protecting Sacramenta and
ather neighboring cities, When flooded, the
Bypass provides valuable habitat for native fish,
and a resting stop for migratory birds. During the
dry months of the year the Yolo Bypass is farmed
with annual crops. Because of the important
habitat the Yolo Bypass provides it is home to a
national wildlife refuge,

TSPAULD
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thar this approach will not eliminace risk as climarte
change increases the frequency and magnitude of floods.

Expand Flood Insurance. The most common form of

flood insurance is obtained through the Nationa! Flood
Insurance Program (NFIP). NFIP makes flood insurance
available o communities that have enacted ordinances
requiring, among other things, that all new construction
have its lawest floor elevared at or above 100-year flood
elevation. Under federal law, flood insurance muse be
purchased when obtaining a federally bacleed loan for a
home within the Flood Insurance Rare Maps 100-year
fAoodplain. But it is well recognized thar these maps are
often ourt of date and do not include areas tha are within
the 100-yeat floodplain due to the existence of levees.
Cities and counties should assess the adequacy of their
Hood mapping based on existing and likely furure flood
hydrology. Additionally, all homes and businesses in areas
at risk of flooding in a reasonably foresesable Hood event
should be required to have flood insurance, particularly if
they would be at risk of flooding to significant depch in
the event of a levee failure,

Floodplain Mapping: The Need for Further

Information

The West is growing rapidly and millions of
people will be living in areas with the potential
to floed. Yat many communities do not have the
necessary information to determine the risk ar
the type of flooding they face. Flecdplain mapping
involves analyzing the hydrclogy of flood events
of varying sizes and then charting what areas
are likely to flood given curent flood protection.
Programs such as the Flood Insurance Rate Maps
are essential tools in snabling cities and counties
to make informed managemant decisions.
They also help ensure that development within
floodplains is sufficiently protected. Cities and
counties, in coordination with state and federal
agencies, should ensure that floodplain mapping
is adequate by using updated hydrological
information that reflects reasonably foreseeable
flood events. Development, especially the
increase in impermeable surfaces, can signifi-
cantly alter natural hydrology, incressing down-

. stream risks. Therefore, mapping should also
incorporats the flood irmpacts related to past and
future development within the watershed.

Improve Monitoring, Forecasting, and Early Witrning Systems.
Collection of river and streamflow data is a critical
component of water supply and flood managemenc.

To adequately manage rivers and meet ecosystem needs,
water officials rely on streamflow data raken at all

times of the year. Data collected during scorm events

is particularly relevant. Because evary year is different,
long records of data collection are excremely valuable

in predicting future flows and rare high-flow events.
Sweamflow gauging is also an essential ool for develop-
ing early warning systems as part of evacuation plans
that can both reduce flood damages and the loss of life.
Unfortunacely, recent cuts in federal spending have
decreased the number of gauges throughout the West,
undermining water resource managers and those respon-
sible for public safety and ecosystem hedlth, As climate
change alters current hydrology, a robust scream gauge
systern will be essential to assist water managers and
other decision makers,

Warershed and meteorological conditions vary greatly
depending upon place, so no single strategy or suite of
strategies will be appropriate for all locations. As a result,
land-use planners and water resource managess should
consider all options, They should also give pricrity to the
response measures which are most cost effective, provide
the most multiple benefits, and are easiest o implement
given cost and political cons<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>