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: California Endangered Species Act

Incidental Take Permit No. 2081-2005-008-06

CALIFORNIA WATER AND POWER AGENCIES
LOWER COLORADO RIVER MULTI-SPECIES CONSERVATION PROGRAM

Authority: This California Endangered Species Act (“CESA®) Incidental Take Permit
("permit”) is issued by the Department of Fish and Game (“Department”) pursuant to
Fish and Game Code section 2081(b) and section 2081(c), and California Code of
Regulations, title 14, subdivision 3, chapter 6, article 1, commencing with section 783.
CESA prohibits the take'of any species of wildlife that is included in the list of
endangered species, the list of threatened species, or the list of candidate species?.
However, the Department may authorize, by permit, the take of such species if the
conditions set forth in section 2081(b) and section 2081(c) are met. In 2003, the
Legislature enacted legislation authorizing the Department to authorize the take of “fully
protected” species from impacts attributable to the implementation of the Quantification
Settlement Agreement and the 11D Water Transfer Project. (Fish and Game Code,
section 2081.7(a); Stats. 2003, Chapter 612.)

Permittees:

Agency Name: Bard Water District

Mailing Address: 1473 Ross Road, Winterhaven, CA 92283-9715
Telephone Number: 760-572-0704

Contact Person: Ron Derma

Agency Name: Colorado River Board of California

Mailing Address: 770 Fairmont Avenue, Suite 100, Glendale, CA 91203-1035
Telephone Number: 818-543-4676

Contact Person: Gerald R. Zimmerman

"Pursuant to Fish and Game Code section 86, “Take’ means hunt, pursue,
catch, capture, or kill, or attempt to hunt, pursue, catch, capture or kill.”

2Candidate species” are species of wildlife that have not yet been placed on the
list of endangered species or the list of threatened species, but which are under formal
consideration for listing pursuant to Fish and Game Code section 2074.2.




Agency Name: Coachella Valley Water District

Mailing Address: P.O. Box 1058, Coachella CA 92236
Telephone Number: 760-398-2651

Contact Person: Steve Robbins

Agency Name: Imperial Irrigation District

Mailing Address: P.O. Box 937, Imperial, CA 92251
Telephone Number: 760-339-9477

Contact Person: Jesse Silva

Agency Name: City of L.os Angeles Department of Water and Power

Mailing Address: 111 North Hope Street, Room 1121, Los Angeles, CA 90012
Telephone Number;: 213-367-0285

Contact Person: Charles Holloway

Agency Name: The Metropolitan Water District of Southern California
Mailing Address: P.O. Box 54153, Los Angeles, CA 90054-0153
Telephone Number: 213-217-6242

Contact Person: Laura Simonek

Agency Name: The City Of Needles

Mailing Address: 817 Third Street, Needles, CA 92363-2933
Telephone Number: 760-326-2113

Contact Person: Richard Rowe

Agency Name: Palo Verde Irrigation District

Mailing Address: 180 West Fourteenth Avenue, Blythe, CA 92225
Telephone Number: 760-922-3144

Contact Person: Ed Smith

Agency Name: San Diego County Water Authority

Mailing Address: 4677 Overland Avenue, San Diego, CA 92123
Telephone Number: 858-522-6752

Contact Person: lLaurence Purcell

Agency Name: Southern California Edison Company

Mailing Address: 2244 Walnut Grove Avenue, Rosemead, CA 91770
Telephone Number: 626-302-4459

Contact Person: Nino Mascolo
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Agency Name: Southern California Public Power Authority

Mailing Address: 225 S. Lake Avenue, Suite 1250, Pasadena, CA 91101
Telephone Number: 626-793-9364

Contact Person: Bill D. Carnahan

Project iocation:

The project area includes the California portion of the Colorado River historical
floodplain starting from the point at which it enters California extending downstream to
the Northerly International Boundary (“NIB") with the Republic of Mexico. The project
area also includes up to and including the full-pool elevation of Lake Havasu, which is
defined by surface water elevation 450 feet National Geodetic Vertical Datum and
corresponds to the top of the Parker Dam spillway gates (Bureau of Reclamation 1981).
The historic floodplain includes all lands that are or have been affected by the
meandering or regulated flows of the Colorado River, which historically have been
confined by the change in elevation that forms the adjoining uplands within this segment
of the lower Colorado River ("LCR”).

The project area does not include the Imperial Irrigation District ("lID") Service Area,
Coachella Valley Water District ("CVWD") Service Area, Metropolitan Water District's
("MWD™") Service Area, San Diego County Water Authority ("SDCWA”") Service Area, the
Salton Sea, or the Salton Sink. Impacts to these areas are outside the defined project
area and are not covered by this permit.

The project area is divided into discrete reaches. A full description of all river reaches
that comprise the Lower Colorado River Multi-Species Conservation Program (“LCR
MSCP”) planning area is provided in LCR MSCP Habitat Conservation Plan (*HCP”)
Chapter 1. The geographic scope of the project is the California portion of Reaches 3-6
of the LCR MSCP planning area. For use in the analysis of impacts of the covered
activities, the project area has been divided to correspond to LCR MSCRP river reaches
3-6.

¢ Reach 3—from Davis Dam (River Mile [RM] 276) to Parker Dam (RM 192.3),
including Lake Havasu up to full-pool elevation;

¢ Reach 4—from Parker Dam (RM 192.3) to Adobe Ruin and Reclamation Cibola
Gage (RM 87.3) at the lower end of Reclamation’s maintenance Cibola Division;

¢ Reach 5—from Reclamation Cibola Gage (RM 87.3) to Imperial Dam (RM 49.2);
and

» Reach 6—from Imperial Dam (RM 49.2) to the NIB (RM 23.1).
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Water surface elevation and river miles were determined from LCR Maps, Colorado
River Frontwork & Levee System, Arizona-California (Bureau of Reclamation 1978).

Project background:

The Permittees, the Bureau of Reclamation (“Reclamation”) the U.S. Fish and Wildlife
Service (“Service”), other federal agencies, and agencies of the states of Arizona and
Nevada have cooperatively developed the LCR MSCPF. The LCR MSCP provides the
federal take authorization for the California covered activities provided for in this permit.
The LCR MSCP includes a Conservation Plan that defines the avoidance, minimization
and conservation measures developed to mitigate impacts to covered species from
implementation of LCR MSCP covered activities, including those covered in this permit.
Because of its oversight responsibility for the Colorado River, Reclamation will be
responsible for implementation of the LCR MSCP Conservation Plan.

Permittees, Reclamation and other federal agencies, and agencies of the States of
Arizona and Nevada have entered into the LCR MSCP Funding and Management
Agreement (*FMA"), dated April 2005. The FMA obligates Reclamation to manage and
implement the terms of the LCR MSCP, the Section 10(a)(1)(B) incidental take permit
issued by the Service, and the Biological Opinion issued by the Service for the LCR
MSCP. The mitigation measures presented in the Conditions of Approval section of this
permit for Riparian, Marsh, and Aquatic covered species are derived from the LCR
MSCP Conservation Plan. The Conservation Plan provides mitigation to offset impacts
for the federal and non-federal LCR MSCP covered activities under the federal
Endangered Species Act. California covered activities and mitigation are a subset of
these LCR MSCP covered activities and mitigation.

Reclamation, an agency of the United States, is not a Permittee, and in its role as
implementing agency for the LCR MSCP, is not subject to the terms of this permit. For
the Conditions of Approval in this permit that are implemented as part of the LCR
MSCP, the Department will use reasonable efforts to coordinate its activities related to
the oversight of this permit through the procedures established under the LCR MSCP.

Project description:

The project covered by this permit ("Covered Activities” or “Project”} includes four
categories of activities: 1) ongoing flow-related activities; 2} future flow-related activities;
3) non-flow-related activities; and 4) hydroelectric power activities. All of the Covered
Activities would be implemented within the project area as defined in the “Project
Location” section of this permit and take place for up to 50 years. Specific activities
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associated with each of the four categories of Covered Activities are described in detail
below.

A. Ongoing Flow-Related Covered Aclivities

Ongoing flow-related activities are: 1) diversion of up to 4.4 million acre-feet per year
(mafy) of California’s full annual entitiement according to the Law of the River; 2)
generation of return flows by existing entitled Colorado River water users in California
(excluding take associated with total maximum daily loads (“TMDL”) and water quality);
and 3) additional diversions of water made available through California’s share of any
unused apportionment and designated surpluses, plus volume of return flows as
applicable. Of the entities that divert a portion of California’s 4.4 mafy full annual
entitlement only the following points of diversion and return flows are covered under this
category of Covered Activities:

1.)  City of Needles diversion from wells and return flows;

2.)  The Metropolitan Water District of Southern California - all diversions and return
flows through operation of the Whitsett Pumping Plant and Colorado River
Aqueduct facilities in Lake Havasu;

3.) Palo Verde lrrigation District (“PVID") — all diversions at Palo Verde Diversion
Dam and appurtenant works and features within the PVID. All return flows
through the Palo Verde Outfall Drain sluiceways and spill channels, as well as
other drain structures and features;

4.) imperial Diversion Dam — all diversions at Imperial Dam including the desilting
basins, appurtenant works and features, Pilot Knob Power Plant, and diversions
into the All American Canal for delivery, and return flows (where appropriate)
associated with:

. Imperial {rrigation District

. Coachella Valley Water District

. Bard Water District component of the Yuma Project — Reservation Division
. All diversions by the Imperial Irrigation District as operator of the Imperial

Dam, Siphon Drop Power Plant and facilities, and the Pilot Knob Power
Plant and facilities to deliver water to the Yuma County Water Users
Association and to deliver portions of the Mexican Treaty obligation
through the All American Canal and Siphon Drop.

incidental Take Permit

No. 2081-2005-008-06

CA WATER AND POWER AGENCIES
LCR MSCP

Page 5 of 72




5.) LL.ower Colorado Water Supply Project - The Project includes the diversion, use,
and any associated return flow of up to a maximum of 10,000 afy of mainstream
water (of which approximately 500 acre-feet of current use, and an anticipated
9,500 acre-feet of future use). Project water is intended to ensure that domestic
water users using mainstream water within California are brought under contract
with the Secretary of Interior pursuant to the Boulder Canyon Project Act and
L ower Colorado Water Supply Act;

6.) Present perfected rights (PPRs)—identified in the Supreme Court Decree of
1964 in Arizona v. California (376 U.S. 340) and in the 1979, 1984 and 2000 U.S.
Supreme Court Supplemental Decrees in Arizona v. California; and

7.) Other Colorado River contractors in California (as identified in Appendix G of the
LCR MSCP Appendices) and legal mainstream Colorado River water diverters
and their return flows.

B. Future Flow-Related Covered Activities

Future flow-related activities by California agencies are diversions, discharges, and
return flows through existing facilities on the LCR associated with a change in point of
diversion of up to 800,000 afy to the MWD Whitsett Pumping Plant diversion point at
Lake Havasu. Those activities will result in a reduction of flow in reaches 4 and &
(between Parker and Imperial Dam). The calculation of diversion is based on a total of
1.25 mafy diversions by MWD.

The future flow-related covered activities are: (1) the change in point of diversion and
diversion of up to 200,000 afy of water from Imperial Dam to the MWD Whitsett
Pumping Plant diversion point at Lake Havasu, pursuant to the Agreement for Transfer
of Conserved Water by and between the Imperial Irrigation District and the San Diego
County Water Authority, dated April 29, 1998, as amended (20,000 acre-feet are
scheduled for fransfer in 2004 based on a prescribed ramp-up schedule that would
occur incrementally over a period of 10 to 20 years until the full amount is reached); (2)
the change in point of diversion and diversion of up to 77,700 afy of water from Imperial
Dam to the MWD Whitsett Pumping Plant diversion point at Lake Havasu transferred to
the San Diego County Water Authority, as described in the Allocation Agreement
among the United States of America, the Metropolitan Water District of Southern
California, Coachella Valley Water District, Imperial Irrigation District, San Diego County
Water Authority, the La Jolla, Pauma, Pala, Rincon, and San Pasqual Bands of Mission
Indians, the San Luis Rey River Indian Water Authority, the City of Escondido, and Vista
Irrigation District, dated October 10, 2003; and (3) the change in point of diversion and
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diversion of up to 522,300 afy of water transferred to MWD at the MWD Whitsett
Pumping Plant diversion point at Lake Havasu.

C. Non-Flow-Related Covered Activities

Non-flow-related activities involve operation, maintenance, and replacement (OM&R)
activities associated with the daily routine operation of existing water diversion and
conveyance facilities listed below. Operation means all activities associated with
routine operation and management of all existing structures, features and facilities
through which the Covered Activities are implemented. Maintenance means those
routine activities that maintain the capacity and operational features of existing facilities
through which the Covered Activities are implemented. Replacement means all
activities associated with appropriate periodic repair and/or replacement of all existing
structures, features and facilities, within the existing facility footprint, through which the
Covered Activities are implemented.

The non-flow-related Covered Activities are:

1.) OM&R activities associated with the daily routine operation of PVID and BWD
existing water diversion and conveyance facilities (canals and drains) that result
in loss and/or degradation of submerged aquatic and/or emergent aquatic
vegetation, including removing silt deposits, chaining, and repairing eroded
sections along 313 miles of canals within PVID and BWD, and periodic chaining
or dredging of 172 miles of drains by PVID and/or BWD to maintain flow capacity;
and

2.) OM&R activities associated with all diversion facilities, and desilting facilities
associated with Imperial Dam, not including the Laguna Division desilting works,
in the project area through which the Covered Activities are implemented,
including for example pumps, valves, gates, trash racks, machinery, and bankline
protection. Inspection and routine maintenance activities are likely to occur on
an annual basis. Repair and replacement activities will only be conducted on an
as-need basis.

D. Hydroelectric Power Covered Activities

Hydroelectric power activities covered by this permit include only the contracting for,
ordering of, and scheduling of hydroelectric power generated at the federally operated
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dams along the Colorado River (e.g., Hoover Dam, Davis Dam, and Parker Dam) by
California hydroelectric power contract holders. Electrical power generation at federally
operated dams is a federal action, and therefore take of covered species resulting from
hydropower generation (e.g. fish mortality from passing through the generator turbines)
at the facilities is not covered by this permit.

Covered Species:

This permit covers the following species:

Name Status®

Fish

1. Bonytail (Gila elegans) Endangered

2. Razorback sucker (Xyrauchen texanus) Endangered/
Fully Protected

3. Flannelmouth sucker (Cafostomus latipinnis) unlisted

Birds

4. Yuma clapper rait (Rallus fongirostris yumanensis) Threatened/

Fully Protected

5. California black rail (Laterallus jamaicensis coturniculus) Threatened/
Fully Protected

6. Western yellow-billed cuckoo (Coccyzus Endangered
americanus occidentalis)

7. EIf owl (Micrathene whitneyi) Endangered

8. Gilded flicker (Cofaptes chrysoides) Endangered

%Refers to status under CESA. Under CESA, a species may be on the list of endangered
species, the list of threatened species, or the list of candidate species. Species may also be designated
as "fully protected” species under Fish and Game Code sections 3511, 4700, 5050, and 5515. All other
species are “unlisted.”
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9. Gila woodpecker (Melanerpes uropygialis) Endangered

10. Southwestern willow flycatcher (Empidonax traillii extimus)

Endangered
11.  Arizona Bell's vireo (Vireo bellii arizonae) Endangered
12.  Western least bittern (Ixobrychus exilis hesperis) unlisted
13.  Vermilion flycatcher (Pyrocephalus rubinus) unlisted

14. Sonoran yellow warbler (Dendroica petechia sonorana) unlisted

15.  Summer tanager (Piranga rubra) unlisted
Mammals

16. Western red bat (Lasiurus blossevillii) unlisted
17. Western yellow bat (Lasiurus xanthinus) unlisted

18. Colorado River cotton rat (Sigmodon arizonae plenus) unlisted

These species and only these species are hereinafter referred to as “Covered Species.”
IMPACT ASSESSMENT:

This section identifies and describes the effects, within the Project area, of
implementing the Covered Activities on Covered Species and their habitats. A
stepwise process is used to estimate the level of “take” and impacts to the Covered
Species. First, the habitat-based concept is used in defining and delineating Covered
Species habitat. This involves the development of habitat models based on the
likelihood for each land cover type to support a species’ habitat, and delineation of
actual habitat within the project area. Second, an analysis of effects to habitat, defined
by habitat models, and the Covered Species are presented for each category of
covered activity. Changes in environmental conditions that determine and characterize
the Covered Species habitat are described. The expected physical, chemical, and
biological changes in the habitat provide the basis for assessing the effects on Covered
Species.
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Covered Species Habitats - Habitat Models

This section defines habitat for each of the Covered Species and describes the extent of
existing habitat in the project area for species for which such information is available.

To define and delineate Covered Species habitat, habitat models were developed using
the best available information about the known or potential distribution of Covered
Species habitat in the project area, and are defined either by:

* the likelihood for each land cover type to support a species (17 species), and
» delineation of actual habitat within the project area (one species).

With the exception of the southwestern willow flycatcher, all other Covered Species
habitats have not been directly field delineated in the project area. The models define
habitat for each Covered Species as the LCR MSCP land cover types that would be
most likely to encompass the constituent elements of each Covered Species' habitat
within the river reaches where each species is known or assumed to occur. Several
sources of information, including published manuscripts, technical references, and the
various documents/impact assessments developed as part of the LCR MSCP were
used to determine the physical and biological attributes associated with each of the LCR
MSCP land cover types that can reasonably be correlated to represent Covered
Species habitat. Occupied southwestern willow flycatcher habitat within salt cedar is
used to represent the exient of suitable Covered Species habitat present in salt cedar
cover types. All other occupied southwestern willow flycatcher habitat is included within
the other land cover types. Habitat models are based on the land cover types described
in Section 3.4 of the LCR MSCP HCP and information used to construct the LCR MSCP
GIS land cover database. The land cover type classification system used in the LCR
MSCP is derived from previous classifications developed by Anderson and Ohmart
(1984b), Younker and Anderson (1986), Salas et al. (1996), and Ogden Environmental
and Energy Services (1998).

Species habitat models are presented in Table 1. Application of the habitat models
produced the calculated extent of existing habitat for Covered Species by land cover
type in river reaches 4 and 5 of the project area and is presented in Table 2. For each
Covered Species, the existing distribution of habitat, assessment of impacts on Covered
Species habitat, and assessment of expected outcomes of implementing the Covered
Activities with conservation measures is based on application of these models.
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habitat models.

Table 1. Land cover types that provide habitat for Covered Species based on application of

i} Covered Species Land Cover Types Structural;’_Composmonal
ypes
Mammais
Western (desert) red bat Cottonwood-Willow [l
Lasiurus blossevillii Honey Mesguite fH
Waestern yellow bat Cottonwood-Wiliow i,
Lasiurus xanthinus Honey Mesquite It i
Colorado River colton rat
Sigmodon arizonae plenus Marsh VIl
Birds
Western least bittern
Ixobrychus exilis hesperis Marsh vl
California black rail
Laterallus jamaicensis coturniculus Marsh VI
Yuma clapper rail
Rafllus longirostris yumanensis Marsh vl
Western yellow-billed cuckoo Cottonwood-Willow L L 1l
Coccyzus americanus occidentalis Salt Cedar il
Salt Cedar/Screwbean il
Mesquite
Salt Cedar/Honey il
Mesquite
Honey Mesqguite i
Southwestern willow flycatcher Cottonwood-Willow 1,1, 1V
Empidonax trailii extimus Marsh LAY
Salt Cedar Hi, IV, V, Vi
Salt Cedar/Screwbean IV
Mesquite
Salt Cedar/Honey Y
Mesqguite
EIf owl Cottonwood-Willow L
Micrathene whitneyi Salt Cedar/Screwbean m
Mesquiie
Salt Cedar/Honey I
Mesquite
Honey Mesquite i
Gilded flicker Cottonwood-Willow L0
Colaptes chrysoides Honey Mesquite 1]
Salt Cedar I, v
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i) Covered Species L.and Cover Types Structural_:’_ﬁ;;pos:tlonal
Melanerpes uropygialis Salt Cedar/Screwbean Ty,
Mesguite ’
Salt Cedar/Honey v
Mesquite '
Honey Mesquite i, i
Arizona Bell's vireo Cottenwood-Willow ”I, [V
Vireo bellii arizonae Salt Cedar i, 1V
Salt Cedar/Screwbean v
Mesquite '
Salt Cedar/Honey . v
Mesaulite ’
Honey Mesquite i, v
Vermilion flycatcher Salt Cedar/Screwbean I, 1V
Pyrocephalus rubinus Mesquite
Salt Cedar/Honey i1
Mesqulite !
Honey Mesquite i, v
Sonoran yellow warbler Cottonwood-Willow -V
Dendroica pefechia sonorana Salt Cedar “l, 1V, V, \|
Salt Cedar/Screwbean Y,
Mesquite
Salt Cedar/Honey ;
Mesquite
Summer tanager .
Piranga rubra Cottonwood-Willow [RE
Fish
Bonytail . River, Reservoir, and
Gila elegans Aquatic Backwater
Razorback sucker Aquatic River, Reservoir, and
Xyrauchen texanus au Backwater
Flannelmouth Sucker ; i
o Aquatic RrveréRefer\,;mr, and
| Catostornus latipinnis ackwater

Table 2. Delineation of land cover type acreages that provide covered species habitat on the
California side of river reaches 4 and 5. Extent of covered species habitat derived from

application of habitat models.

Structural/Compositional Extent of Covered Species
Land Cover Types Types Habitat (ac) P
Riparian
Cottonwood-Willow I-Vi 626
Salt Cedar -4 546
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Structural/Compositional Extent of Covered Species

Land Cover Types Typesp Habitat {ac)
Salt Cedar/Screwbean Mesquite Hl, v 2,333
Salt Cedar/Honey Mesquite Hi, 1V 1,319

Honey Mesquile m, v 114

Total Riparian Habitat 4,938

Marsh )
i Marsh B 2,927
Total Marsh Habitat ® 2,927

Aquatic
. River, Reservoir, and

Aquatic Backwater 6,389
Total Aquatic Habitat " 6,389

Notes:
®  Total marsh habitat delineated from Table 3-11 of the LCR MSCP HCP. Assumed 50% of total
habitat in reaches 4 and 5 is in California.

Total aguatic habitat delineated from Table 3-11 of the LCR MSCP HCP. Assumed 50% of total
habitat in reaches 4 and 5 is in California.

Analysis of Impacts and Level of Take

A. Ongoing Flow-Related Covered Activities

The only “take” covered under the ongoing flow-related activity category is that which
occurs as a resuit of entraining covered fish species {i.e., razorback sucker, bonytail,
and flannelmouth sucker) at existing California diversion points {(as identified in
Appendix G of the LCR MSCP Appendices). For purposes of organization, the effects
of entrainment caused by diversions associated with future flow-related Covered
Activities are analyzed in this section, as well. With few exceptions, the majority of
California’s full annual entitlement is diverted at Metropolitan's Pumping Plant at Lake
Havasu (Reach 3), PVID’s diversions at Palo Verde Diversion Dam in Reach 4, and at
imperial Dam in Reach 5.

Bonytail
Entrainment Resulting From Ongoing Flow-Related Diversions
Based on known entrainment of razorback suckers in water diversions (Bureau of

Reclamation 1996}, diversions from the LCR are likely to entrain the bonytail. The
potential for entrainment of bonytail has increased in recent years as a result of stocking
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bonytail in LCR under federally authorized bonytail augmentation programs. There are
relatively few diversions directly from the river segment of Reach 3, with the exception
of the large diversion at Metropolitan's Whitsett Pumping Plant in Lake Havasu. The
diversions from the river channel are small relative to river flow, and potential individual
entrainment losses is assumed to be small; however, entrainment of bonytail could
affect the population because of the low population numbers.

Entrainment Resulting From Future Flow-Related Diversions

Future diversions from Lake Havasu and the increased proportion of flow diverted in
Reach 4 may increase entrainment losses of bonytail. Bonytail, especially larvae and
juveniles, may he entrained in diversions, The number of fish entrained is a function of
fish density within the area of diversion influence. Change in fish density within the area
of influence is dependent on fish behavior and environmental conditions that are largely
independent of the diversion (e.g., habitat abundance and quality). Any increase in
entrainment of bonytail would likely be small.

Assuming that bonytail are reintroduced into Reaches 4 and 5, entrainment into the
canals and other diversions (e.g., Senator Wash Reservoir) would result in impacts to
the population. Canals at Headgate Rock Dam, Palo Verde Diversion Dam, and
Iimperial Dam divert most of the flow from the river. High diversions at Headgate Rock
Dam and Palo Verde Diversion Dam would coincide with the potential occurrence of the
planktonic larval life stage of bonytail in the summer, a period of potentially high
entrainment vuinerability.

The number of bonytail that could be entrained is expected to increase with
implementation of the LCR MSCP HCP Conservation Plan, which will include
augmenting the existing population by stocking 620,000 bonytaii in the LCR. Increasing
the abundance of bonytail through LCR MSCP conservation measures to augment the
existing population is expected to increase fish density and the number of fish
potentially entrained in diversions.

Over the term of this Permit, it is estimated that entrainment of bonytail as a result of
ongoing and future flow-related diversions will not exceed 1% percent of the projected
bonytail popuiation occurring in reaches 3, 4, and 5 following completion of bonytail
augmentation measures required by this Permit. The projected bonytail population is
derived from the most current population estimate of bonytail in reach 3 (3,000 fish),
added to an expected 10% survivorship of the proposed 620,000 augmented fish.
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Razorback Sucker
Entrainment Resulting From Ongoing Flow-Related Diversions

Diversions from the LCR may entrain razorback sucker. The potential for entrainment
of razorback sucker has increased in recent years as a result of stocking razorback
sucker in LCR under federally authorized razorback sucker augmentation programs.,
Razorback suckers have been observed in Senator Wash Reservoir, which may
indicate entrainment with water diverted from the LCR. Razorback suckers observed in
the reservoir, however, may also have been surviving fish from those stocked in the
reservoir by CDFG between 1987 and 1990.

There are relatively few diversions directly from the river segment of Reach 3, with the
exception of the large diversion at Metropolitan's Whitsett Pumping Plant in Lake
Havasu. The diversions from the river channel are small relative to river flow, and
potential individual entrainment losses is assumed to be small; however, entrainment of
razorback sucker could affect the population because of the low population numbers.

Entrainment of razorback sucker from the river in Reaches 4 and 5 into the canals and
other diversions (e.g., Senator Wash Reservoir) would result in impacts to the
population. Canals at Headgate Rock Dam, Palo Verde Diversion Dam, and Imperial
Dam divert most of the flow from the river. High diversions at Headgate Rock Dam and
Palo Verde Diversion Dam would coincide with the potential occurrence of the
planktonic larval life stage of razorback sucker in the summer, a period of potentially
high entrainment vulnerability.

Entrainment Resulting From Future Flow-Related Diversions

Future diversions from Lake Havasu and the increased proportion of flow diverted in
Reach 4 may increase entrainment losses of razorback sucker. Razorback sucker,
especially larvae and juveniles, may be entrained in diversions. The number of fish
entrained is a function of fish density within the area of diversion influence. Change in
fish density within the area of influence is dependent on fish behavior and
environmental conditions that are largely independent of the diversion (e.g., habitat
abundance and quality). Any increase in entrainment of razorback sucker would likely
be small.

The increase in the proportion of flow diverted from the river with implementation of
future flow-related covered activities could increase the number of razorback sucker
entrained into the canals. Entrainment into the canals is assumed to result in an impact
to the population. The level of entrainment of razorback suckers in Reach 5§ is not
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expected to increase from existing conditions because nearly all of the river flow in this
reach is diverted at Imperial Dam, and diversions to Senator Wash Reservoir will not
change.

The number of razorback suckers that could be entrained is expected to increase with
implementation of the LCR MSCP HCP Conservation Plan, which will include
augmenting the existing population by stocking 660,000 razorback suckers in the LCR.
Increasing the abundance of razorback suckers through LCR MSCP conservation
measures to augment the existing population is expected to increase fish density and
the number of fish potentially entrained in diversions.

Over the term of this permit, it is estimated that entrainment of razorback sucker as a
result of ongoing and future flow-related diversions will not exceed 1% percent of the
projected razorback sucker population occurring in reaches 3, 4, and 5 following
completion of razorback augmentation measures required by this permit. The projected
razorback sucker population is derived from the most current population estimate of
razorback suckers in reaches 3, 4, and 5 (8,600 fish), added to an expected 10%
survivorship of the proposed 660,000 augmented fish.

Flannelmouth Sucker
Only Reach 3 supports flannelmouth sucker.
Entrainment Resulting From Ongoing Flow-Related Diversions

Diversions from the LCR may entrain flannelmouth sucker. There are relatively few
diversions directly from the river segment of Reach 3, with the exception of the large
diversion at Metropolitan’s Whitsett Pumping Plant in Lake Havasu. The diversions
from the river channel are small relative to river flow, and potential individual
entrainment losses is assumed to be small; however, entrainment of flannelmouth
sucker could affect the population because of the low population numbers.

Entrainment Resulting From Future Flow-Related Diversions

Future diversions from Lake Havasu may increase entrainment losses of flannelmouth
sucker. Flannelmouth sucker, especially larvae and juveniles, may be entrained in
diversions. The number of fish entrained is a function of fish density within the area of
diversion influence. Change in fish density within the area of influence is dependent on
fish behavior and environmental conditions that are largely independent of the diversion
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(e.g., habitat abundance and quality). Any increase in entrainment of flannelmouth
sucker would likely be small.

Over the term of this permit, it is estimated that entrainment of flannelmouth sucker as a
result of ongoing and future flow-related diversions will not exceed 1% percent of the
flannelmouth sucker population occurring in reach 3. The flannelmouth sucker
population is derived from the most current popuiation estimate of flannelmouth suckers
in reach 3 (8,000 fish).

B. Future Flow-Related Covered Activities

Future flow-related activities by California agencies are diversions, discharges, and
return flows through existing facilities on the LCR associated with a change in point of
diversion of up to 0.8 million acre feet per year {mafy) at the MWD Whitsett Pumping
Plant diversion point at Lake Havasu. Effects to Covered Species from diverting the 0.8
mafy associated with future flow-related activities are included within the diversion of the
4.4 mafy analyzed above. California’s 0.8 mafy changes in point of diversion is part of
the 1.574 mafy change in point of diversion covered in the LCR MSCP HCP that will
result in flow and ground water reductions in reaches 4 and 5. Implementation of the
1.574 mafy change in point of diversion will have impacts on California Covered
Species, however, only the impacts attributable to California’s 0.8 mafy change in point
of diversion are covered by this permit. To calculate California’s impacts caused by the
0.8 mafy change in point of diversion, it is assumed that California’s contribution to
impacts is 50.8% of the total impacts caused by the1.574 mafy change in point of
diversion,

Within the land cover types and when sufficient species habitat information is available,
the changes in environmental conditions specific to each species’ habitat are assessed
to determine the affected habitat area. Limited information reduced the ability to
precisely quantify the effects for many species. Where information is minimal, worst-
case assumptions provide an overestimate of adverse effects on species and are
assumed to err for the benefit of the Covered Species. For example, where information
on specific environmental conditions that characterize habitat for a species is lacking,
the assumed impact is the degradation or loss of all the acreage of the land cover types
that are assumed to provide habitat for the species even though only a portion of the
land cover type may provide habitat. Although this “worst-case” assumption may result
in an overestimate of the actual effects on the species, it is based on the best available
scientific information.

In the discussion that follows, the effects of California’s 0.8 mafy change in point of
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diversion on Covered Species and their habitat (as defined by habitat models) in
Reaches 4 and 5 is presented below.

Reaches 4 and 5

The 0.8 mafy change in point of diversion will cause a reduction in flows and lower
groundwater levels in the river between Parker and Imperial Dams (Reaches 4 and 5).
The reduction in flows and ground water elevations has the potential to reduce riparian,
marsh, and aquatic land cover area that provides Covered Species habitat. This
analysis of effects on backwater, marsh, and riparian land cover type habitat areas is
used to assess the effects of changes in points of diversions on the extent of Covered
Species habitats in Reaches 4 and 5. First, changes in environmental conditions that
determine and characterize the Covered Species habitat are described. Second, the
expected physical, chemical, and biological changes in the habitat provide the basis for
assessing the effects on Covered Species.

The effects of California’s 0.8 mafy change in point of diversion on Covered Species
habitat in Reaches 4 and 5 are summarized in Table 3. Effects from California’s 0.8
mafy change in point of diversion on Covered Species habitat constitutes 50.8% of the
total effects on Covered Species habitat expected to occur from implementing the 1.574
mafy change in point of diversion covered under the LCR MSCP HCP.

Table 3. Summary of estimated extent of Covered Species habitat affected in California with
implementation of Lower Colorado River Multi-Species Conservation Program Habitat
Conservation Plan (LCR MSCP HCP) 1.574 million acre feet per year (mafy) and California’s 0.8
mafy portion of the 1.574 mafy change in point of diversion.

Acres of Covered Species Acres of Covered Species Habitfat
_ Habitat in Reaches 4 & 5 in Reaches 4 & 5 Affected by
Covered Species Habitat Affected by the LCR MSCP | California’s 0.8 mafy Portion of the
1.574 mafy Change in Pointof.  1.574 mafy Change in Point of
Biversion Diversion
Riparian Habitat
Cottonwood-Willow |-VI 626 318
Salt Cedar I-Vi 546 277
Salt Cedar/Screwbean
Mesquite lll, IV 2333 1,185
;S\»}alt Cedar/Honey Mesquite HI, 1,319 670
Honey Mesquite lli, IV 114 58
Marsh Habitat
Marsh I-VIi that provides Yuma
clapper rail and western least 75 38
bittern habitat
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Acres of Covered Species Acres of Covered Species Habitat
Habitat in Reaches 4 & 5 in Reaches 4 & 5 Affected by

Covered Species Habitat Affected by the LCR MSCP | California’s 0.8 mafy Portion of the

1.574 mafy Change in Point of,  1.574 mafy Change in Point of

Diversion Diversion
Marsh I-VH that provides 8 14
California black rail habitat
Marsh I-VII that provides
Coloradoe River cofton rat 57° 268

habitat

Aquatic Habitat

River and backwater that
provides razorback sucker and 191 97
bonytail chub habitat

Notes:
7  Affected Colorado River cotton rat habitat acreage is subsumed under the affected acreage of Yuma
clapper rail and western least bittern, and California black rail habitat.

i. Effects on Riparian Habitat

The reduction in river flow attributable to future flow-related Covered Activities may
lower groundwater levels under several thousand acres of fands adjacent o the river.
Stands of riparian land cover type with the appropriate structure listed in Table 2 are
assumed to provide habitat for the following species: southwestern willow flycatcher,
western yellow-billed cuckoo, elf owl, gilded flicker, Gila woodpecker, vermilion
flycatcher, Arizona Bell's vireo, Sonoran yellow warbler, summer tanager, western red
bat, and western yellow bat ("Riparian Covered Species”).

Reductions in river flow and surface area, and the lowering of groundwater elevations
under areas supporting riparian {and cover types in Table 2 (“Riparian Habitat") most
likely will result in the degradation or loss of the vegetation or would remove or degrade
environmental conditions that determine and characterize the constituent elements of
habitat for Riparian Covered Species. Reductions in flow and groundwater elevations in
Reaches 4 and 5 will result in the loss and/or degradation of: 1) 318 acres of
cottonwood-willow |-VI, 2) 277 acres of salt cedar ill-VI, 3) 1,185 acres of Salt
Cedar/Screwbean Mesquite I, IV, 4) 670 acres of Salt Cedar/Honey Mesquite HI, IV,
and 5) 58 acres of Honey Mesquite lIl, IV that provide Riparian Covered Species habitat
(Table 4). The types of effects to Riparian Habitat that could be expected by
groundwater and river surface reductions are discussed in the following paragraphs
followed by the expected effects to Riparian Covered Species.
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Table 4. Summary of estimated extent of covered species habitat lost or degraded (impacts) in
California as a result of California’s 0.8 million acre feet per year (mafy) change in point
of diversion and non-flow-related covered activities

. . Non-Flow Change in Point of Total iImpacts on
Covered Species Habitat impacts (ac) |Diversion Impacts (ac) Species Habitat (ac)
Riparian Habitat .
Cottonwood-Willow 1-VI 0 318 318
Salt Cedar I-Vi 0 277 277
Salt Cedar/Screwbean Mesquite lil, |V 0 1,185 1,185
Salt Cedar/Honey Mesquite I, IV 0 670 670
Honey Mesquite HI, 1V 0 58 58
Total Riparian Habitat Impacts 2,508
Marsh Habitat
Marsh -Vl that provides Yuma clapper 56 38 04
rail and western least bittern habitat
Marsh I-Vil that provides California black
rail habitat 28 14 42
Marsh |-Vl that provides Colorado River a a
cotton rat habitat 0 29 29
Total Marsh Habitat Impacts 136
Agquatic Habitat
River and backwater that provides
razorback sucker and bonytail chub 0 97 97
habitat
Total Aquatic Habitat Impacts 97

Notes:
#  Affected Colorado River cotton rat habitat acreage is subsumed under the affected acreage of Yuma

clapper rail and western least bittern, and California black rail habitat.
Cottonwood-Willow Riparian Habitats

The extent and quality of cottonwood-willow land cover would be expected to decline
relative to existing conditions. In the next 50 years, losses in the extent, vigor, and
recruitment of cottonwood-willow land cover types, or further degradation of
environmental conditions within existing stands are anticipated as a result of flow and
groundwater elevation reductions downstream from Parker Dam. This would inhibit the
future establishment of cottonwood-willow that could provide suitable nesting habitats
when mature.

The extent of cottonwood-willow riparian habitats or the number of individual
cottonwood and willow trees could be reduced along river segments of Reaches 4 and 5
because of mortality associated with lower groundwater levels. Presuming groundwater
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elevations do not drop below the root zone, saplings and mature trees will likely survive
the gradual change in groundwater level because their roots are expected to grow
downward at rates commensurate with the rate of groundwater lowering (Jones and
Stokes 2001). However, the potential growth rate of cottonwood and willow roots does
not insure high success in response to rapidly declining water tabies. This is because
floodplain soils in the arid southwest often consist of coarse-textured alluvium that does
not readily maintain the moist soll continuum necessary for inducing deeper rooting
(Stromberg et al. 1992). Therefore, direct loss of existing cottonwood and willow trees
attributable to ground water reductions cannot be precisely determined because
baseline groundwater elevations are unknown and the reduction in groundwater
elevation will occur over an extended period (i.e., 30 or more years) (Jones and Stokes
2001).

Groundwater reduction can cause direct loss or affect factors such as height, foliage
area, canopy mortality, leaf size and number, and xylem water potential of cottonwoods
and willows. Loss of tall and mature trees will result in limiting nesting sites for cavity
and upper canopy nesting species. Loss of high foliage density in the upper canopy will
affect midsummer canopy-nesting species by reducing shading and evapotranspiration
that would buffer high midsummer ambient temperatures, thus possibly hindering
nesting efforts of these species (Hunter et al. 1985, Hunter et al. 1987).

The ability for cottonwood-willow stands to naturally regenerate may be reduced where
groundwater {evels drop sufficiently to preciude future establishment and growth of
seedlings. Studies from the Hassayampa River indicate that Fremont cottonwood
seedlings naturally established on suitable surfaces within 0.2—1.0 meter (0.7-3.3 feet)
of groundwater. The studies indicate that the highest success of seedling recruitment
occurred where groundwater is within 0.2~0.4 meter (0.7—1.3 feet) of the ground surface
(Stromberg 1993). Consequently, cottonwood-willow stands in locations where flow
reductions drop groundwater levels below 1 meter (3 feet) from the soil surface during
the growing season may no longer be able to regenerate. In addition, existing
cottonwood-willow stands could be permanently lost to wildfires where groundwater
levels drop sufficiently to preclude regeneration of burned stands. Reduced
groundwater elevation may also increase the difficulty of future restoration of
cottonwood-willow land cover.

Reduction in groundwater levels could also affect the composition of understory
vegetation in cottonwood-willow stands (Stromberg et. al. 1996). Studies along the
Hassayampa and San Pedro Rivers show that streamside herbaceous vegetation was
associated with mean groundwater depths of 0.30-0.45 meter (1.0~1.5 feet) (Richter
1993 and Stromberg et. al. 1996). Where lower groundwater elevations affect the
composition understory vegetation, micro-habitat conditions (e.g., higher temperature,
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lower humidity), percent plant cover, and the type and biomass of invertebrate
production in cottonwood-willow stands would be expected to change. Structure and
food web support for Riparian Covered Species that forage on flying insects would be
substantially reduced in cottonwood-willow stands that currently have saturated soiis or
pond water during some periods, but which would no longer have these conditions
following a reduction in groundwater elevation.

Salt Cedar Riparian Habitats

With implementation of future flow-related activities, the quality of some saltcedar
stands would be expected to decline relative to baseline conditions. Future flow-related
~activities could affect saltcedar land cover by lowering mean groundwater elevations,
and by reducing the frequency of flood events in Reaches 4 and 5.

Lowered groundwater elevations could be sufficient to adversely affect micro-habitat
conditions {e.g., higher temperature, lower humidity) and the type and biomass of
invertebrate production in some saltcedar stands. Effects on micro-climate and food
web support are likely to be greatest in saltcedar stands that currently have saturated
soils or pond water during some periods, but which would no longer have these
conditions following a reduction in groundwater elevation. Removing standing water
and/or moist soils from a site may affect the abundance, distribution, occupancy, prey
base, and nesting success of Riparian Covered Species.

Honey Mesquite and Mesquite Mixed Riparian Habitats

Mesquite owe their existence to shallow alluvial water tables {(Stromberg 1993).
Reduced instream flows and groundwater elevations in Reaches 4 and 5 could inhibit
the future establishment of honey mesquite, and screwbean mesquite that could provide
suitable nesting habitats when mature. In the next 50 years, losses in the extent, vigor,
and recruitment of honey mesquite, screwbean mesquite along the LCR are anticipated
as a result of lower surface and groundwater elevations downstream from Parker Dam
(Jones and Stokes 2001).

The extent of honey mesquite and mesquite mixed riparian habitats or the number of
individual mesquite trees could be reduced along river segments of Reaches 4 and 5
because of mortality associated with lower groundwater levels., Presuming groundwater
elevations do not drop below the root zone, saplings and mature trees wili likely survive
the gradual change in groundwater level because their roots are expected to grow
downward at rates commensurate with the rate of groundwater lowering (Jones and
Stokes 2001). However, the high potential growth rate of mesquite roots does not
insure high success in response to rapidly declining water tables. This is because
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floodplain soils in the arid southwest often consist of coarse-textured alluvium that does
not readily maintain the moist soil continuum necessary for inducing deeper rooting
(Stromberg et al. 1992). Therefore, direct loss of existing mesquite trees attributable to
ground water reductions cannot be precisely determined because baseline groundwater
elevations are unknown and the reduction in groundwater elevation will occur over an
extended period (i.e., 30 or more years) (Jones and Stokes 2001).

The ability for mesquite trees to naturally regenerate may be compromised where
groundwater levels drop sufficiently to preclude future establishment and growth of
seedlings. Floodplains where depth to the water table ranges from 1t0o 2 m (3.3-6.6
feet) and in close proximity to the primary channel (less than 35 m [155 feet]) provide
optimal conditions for mesquite recruitment (Stromberg et al. 1991,Stromberg 1993).
Consequently, regeneration of mesquite in some stands could be adversely affected as
a result of groundwater reductions. As a result, mesquite stands in locations where flow
reductions drop groundwater levels below 2 m (6 feet) from the soil surface during the
growing season may no longer be able to regenerate. In addition, existing mesquite
and mesquite mixed stands or the number of individual mesquite trees could be
permanently lost to wildfires where groundwater levels drop sufficiently to preclude
regeneration of burned stands.

Water stress caused by further ground water reduction may cause substantial decline in
the vegetative and reproductive productivity of mesquite (Mooney et al. 1977, Felker et
al. 1983, Nilsen et al.1984). Stromberg et al. (1996) found that small groundwater
declines may affect factors such as size and productivity. As a result it would be
expected to incur cascading effects on higher trophic levels, such decreased
abundance of mesquite flowers and fruits followed by a reduction in insects and
insectivores (Kingsolver et al. 1977, Simpson et al. 1977).

Reduction in flow and groundwater levels could aiso affect the tree species composition,
structural characteristics, and composition of understory shrub and herbaceous plant
associations in mesquite and mesquite mixed stands (Stromberg et al. 1991, Stromberg
et al. 1996). Flow reductions may exacerbate flow buffering to the point where instream
flows are no longer capable of flushing accumuiated salts from many parts of the lower
Colorado River bank. This greatly increases the likelihood that salts will accumulate to
the extent that salinity will negatively affect establishment and growth rates of native
riparian species (Briggs 1996). Pinckney (1992) noted in his review of revegetation
projects along the lower Colorado River that most native riparian species of this region
have low tolerances to salt. As a result, increased soil salinity would be expected to
cause reduced recruitment and restricted plant growth affecting both plant species
composition and structural characteristics within mesquite and mesquite mixed riparian
habitat.
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Moisture availability has strong influences on size and growth rate of mature mesquite
(Stromberg 1993). Within riparian zones, several structural traits of mesquite stands
including canopy height and vegetation volume, have been shown to vary continuously
with depth to groundwater (Meinzer 1927, Stomberg et al. 1992, Stromberg 1993).
Stromberg et al. (1996) found that small changes in groundwater decline may affect
factors such as height, foliage area, canopy mortality, leaf size and number, and xylem
water potential. Thus, continued groundwater declines would be expected to affect the
health and structural characteristics of existing and new stands.

Groundwater declines are also expected to change the composition of understory shrub
and herbaceous plant associations. Studies show that streamside herbaceous
vegetation was associated with mean groundwater depths of 0.30-0.45 m (1.0-1.5 feet)
(Richter 1993, Stromberg et al.1996). In addition, lower groundwater etevations could
affect the recruitment rates of all or some of the shrubby species, including arrow weed,
quailbush, four-winged saltbush, allscale, wolfberry, or inkweed (Younker and Andersen
1986). Because seedlings of some plant species can establish at iower groundwater
elevations than seedlings of other species, lowering the groundwater elevation could
change the composition of herbaceous and understory shrub vegetation in some
existing and/or new stands over the long term. Where lower groundwater elevations
affect the composition understory vegetation, microhabitat conditions (e.g. higher
temperature, lower humidity), percent plant cover, and the type and biomass of
invertebrate production in mesquite and mesquite mixed stands would be expected to
change. Structure and food web support, in mesquite and mesquite mixed stands that
currently support moist soil conditions (i.e. higher groundwater elevations, periodicaily
inundated, etc.) during some periods, but which would no longer have these conditions
following a reduction in flow and groundwater elevations, would be most affected (Jones
and Stokes 2001). Moisture in the solls provides the proper humidity, ground cover,
solar protection, and supports the diversity and abundance of prey species {(e.g.,
insects). As such, changes in points of diversion may adversely affect nesting success
and suitability of occupied habitat if groundwater and river surface elevations lower
sufficiently to remove surface water or moist soil conditions.

in addition, groundwater and flow reduction may preclude the regeneration, impede the
growth or growth rates, or cause a reduction in canopy vegetation volume of honey and
screwbean mesquite, thereby changing both species composition and structural
characteristics within stands. Groundwater reduction can cause direct loss or affect
factors such as height, foliage area, canopy mortality, leaf size and number, and xylem
water potential of honey and screwbean mesquite. Loss of tall and mature trees will
result in limiting nesting sites for cavity and upper canopy nesting species. Loss of high
foliage density in the upper canopy will affect midsummer canopy-nesting species by
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reducing shading and evapotranspiration that would buffer high midsummer ambient
temperatures, thus possibly hindering nesting efforts of these species (Hunter et al.
1985, Hunter et al. 1987). As a result this would affect nesting success and suitability
of occupied habitat.

Implementation of Future Flow-related Covered Activities will have adverse impacts to
the physical and biclogical characteristics of riparian habitat supported within plant
communities dominated or co-dominated by mesquite land cover types. Based on the
best available information, mesquite and mesquite mixed communities support habitat
for the following species: Western yellow-billed cuckoo, EIf owl, gilded flicker, Gila
woodpecker, Vermilion flycatcher, Arizona bell's vireo, Sonoran yelliow warbler, Western
red bat, and Western yellow bat. These species extensively use and depend on
mesquite plant communities to fulfill critical life history requirements. The California side
of the lower Colorado River lies at the western edge of the EIf owl, gilded flicker, Gila
woodpecker, Vermilion flycatcher, Arizona bell’s vireo, Sonoran Yellow warbler,
Western red bat, and Western yellow bat geographic range. Consequently, the
continued existence of these species in California is seriously threatened by further loss
and/or degradation of breeding habitat located at the western edge of their range and
represents a significant loss of habitat within California.

Southwestern Willow Flycatcher

Occupied southwestern willow flycatcher nesting habitat occurs along all reaches of the
project area, and migrants are widespread in all reaches of the LCR (McKernan and
Braden 2001). Habitats occupied by nesting southwestern willow flycatchers can vary
from site to site based on the species composition of vegetation, elevation, patchiness,
humidity, temperatures, standing water and soil moisture, proximity to suitable foraging
areas, and other factors (USBR 2000, Jones & Stokes 2000, McKernan and Braden
2000). Occupied southwestern willow flycatcher habitat is defined as “a contiguous
area with consistent physical and biotic characteristics where territorial males or pairs of
flycatchers have been documented during previous breeding seasons (generally after
June 15) at least once since 1996, assuming the habitat has not been degraded or
otherwise altered in the interim; if a portion of the contiguous habitat is or was used, the
entire contiguous area is considered occupied” (USBR 2000).

Future changes in points of diversion may adversely affect the southwestern willow
flycatcher in reaches 4 and 5. Regionally significant occurrences of the southwestern
willow flycatcher occur between Parker and Imperial Dams. Future flow and
groundwater reductions may cause the loss of a large proportion of this regionally
significant southwestern willow flycatcher population. in 2000, there were 13 pairs in
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Reaches 4 and 5, and the majority of these pairs could be adversely affected due to
loss of standing water or moist soils in their nesting territories. Of the 1,460 acres of
occupied willow flycatcher habitat between Parker and Imperial Dams 909 acres are
located within California (USFWS 2001). Removing standing water and/or moist soils
from a site may affect the abundance, distribution, occupancy, prey base, and nesting
success of southwestern willow flycatchers. Also, such changes may affect the future
extent of suitable flycatcher migration habitat.

Changes in points of diversion will reduce instream flows and groundwater elevations in
Reaches 4 and 5, which could inhibit the future establishment of cottonwoods and
willows that could provide suitable southwestern willow flycatcher nesting habitats when
mature. In the next 50 years, losses in the extent, vigor, and recruitment of cottonwood-
willow land cover types along the LCR or further degradation of environmental
conditions are anticipated as a result of lower surface and groundwater elevations
downstream from Parker Dam.

Loss of habitat or degradation of environmental conditions within habitat will increase
competition for limited nesting habitat and resources, forcing individuals to nest in
suboptimal habitat. This may result in higher rates of mortality associated with
predation, starvation, hatching failure, and adverse weather conditions. Defending a
territory is also costly in terms of energy and time, and can interfere with courtship,
mating, feeding, and rearing young, decreasing the probability of survival and
decreasing reproductive success.

Structure and food web support, in riparian stands that currently support moist soil
conditions (i.e. higher groundwater elevations, periodically inundated, etc.) during some
periods, but which would no longer have these conditions following a reduction in flow
and groundwater elevations, could be lost or substantially degraded (Jones and Stokes
2001). Moisture in the soils supports the diversity and abundance of prey species (e.g.,
insects) essential in supporting insectivores. Where lower groundwater elevations affect
the composition understory vegetation, microhabitat conditions (e.g. higher temperature,
lower humidity), percent plant cover, and the type and biomass of invertebrate
production in riparian stands would be expected to degrade. Reductions in flow and
ground water elevations could degrade the forage base reducing survival rates. The
degradation of the food chain could result in starvation, increased vulnerability to
disease and predation, increased chick death, and desertion.

Groundwater reduction can cause direct loss or affect factors such as foliage area,
canopy mortality, leaf size and number, and xylem water potential of riparian forest.
Loss of high foliage density in the canopy will affect midsummer nesting activities, by
reducing shading and evapotranspiration that would buffer high midsummer ambient
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temperatures. Environmental conditions within nesting habitat will be further degraded
where lower groundwater elevations affect the composition understory vegetation,
microhabitat conditions (e.q. higher temperature, lower humidity), and percent plant
cover. Moisture in the soils provides the proper humidity, ground cover, and solar
protection. Loss or degradation of high foliage density, understory vegetation,
microhabitat conditions, or moisture in soil could result in higher mortality rates
attributed to hatching failure, desertion, and adverse weather conditions {Hunter et al.
1985, Hunter et al. 1987).

Western Yellow-Billed Cuckoo

Occupied western yellow-billed cuckoo nesting habitat is present in Reaches 3, 4, and 5
of the project area. Because of its large extent and mosaic of riparian vegetation, the
Bill Williams River NWR, adjacent to the LCR MSCP planning area, has historically
been a stronghold for western yellow-billed cuckoos in the southwest, and it currently
supports the largest population in western Arizona or southeastern California. Since
1996, nesting pairs have also been found along the LCR at Cibola NWR (Reach 4),
imperial NWR and Picacho State Recreation Area (Reach 5) (Halterman pers. comm),
and at Eherenberg (Reach 4).

Occupied western yellow-billed cuckoo habitats are present in these Reaches, and
lowering of groundwater elevations as a result of changing points of diversion would
likely adversely affect suitable western yellow-billed cuckoo habitat in Reaches 4 and 5.
Lowering groundwater may affect occupied western yellow-billed cuckoo habitats at
Cibola NWR and Eherenberg in Reach 4, and at Imperial NWR and Picacho State
Recreation Area in Reach 5. If moist soils are removed from a site, it may affect the
abundance, distripution, occupancy, prey base, and nesting success of western yellow-
billed