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EXECUTIVE SUMMARY

ES-1 PROPOSED PROJECT

The proposed project analyzed in this 2n Revised Draft Environmental Impact Report (Revised Draft
EIR) consists of potential modifications to the U.S. Bureau of Reclamation’s (Reclamation) water right
permits for the Cachuma Project in order to provide appropriate protection of downstream water rights

and public trust resources on the Santa Ynez River.

The proposed project analyzed in this 2nd Revised Draft EIR consists of potential modifications to
Reclamation’s existing water rights permits to provide appropriate protection of downstream water
rights and public trust resources on the Santa Ynez River. The proposed project, as listed in the Notice of

Preparation (NOP) issued by the State Water Resources Control Board (SWRCB), is:

Development of revised release requirements and other conditions, if any, in the Reclamation
water rights permits (Applications 11331 and 11332) for the Cachuma Project. These release
requirements will take into consideration the National Marine Fisheries Service’s Biological
Opinion and the draft Lower Santa Ynez River Fish Management Plan and other reports called
for by Order WR 94-5. The revised release requirements are to provide appropriate public trust
and downstream water rights protection. Protection of prior rights includes maintenance of
percolation of water from the stream channel as such percolation would occur from unregulated
flow, in order that the operation of the project shall not reduce natural recharge of groundwater
from the Santa Ynez River below Bradbury Dam.

Under Section 15378 of the California Environmental Quality Act (CEQA) Guidelines, a “project” is defined
as “the whole of an action, which has a potential for resulting in either a direct physical change in the
environment, or a reasonably foreseeable indirect physical change in the environment.” A project
includes activities directly undertaken by any public agency such as public works construction, as well as
activities involving the issuance or modification of a permit for use by other agencies. Modification of the
release requirements and other conditions of Reclamation’s water rights could affect the physical

environment on the Santa Ynez River, and as such represents a project.
ES-2 PROJECT OBJECTIVES

The State CEQA Guidelines (Sec. 15124(b)) indicate that the EIR, as part of the project description, should
contain “a statement of objectives sought by the proposed project. A clearly written statement of
objectives will help the lead agency develop a reasonable range of alternatives to evaluate in the EIR and
will aid the decision makers in preparing findings or a statement of overriding considerations, if

necessary. The statement of objectives should include the underlying purpose of the project.”

Impact Sciences, Inc. ES-1 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
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Executive Summary

The objectives for the project are:

e Protecting public trust resources, including but not limited to steelhead, red-legged frog, tidewater
goby, and wetlands, in the Santa Ynez River downstream of Bradbury Dam, to the extent feasible and
in the public interest, taking into consideration: (1) the water supply impacts of measures designed to
protect public trust resources, and (2) the extent to which any water supply impacts can be
minimized through the implementation of water conservation measures;

e Protecting senior water right holders from injury due to changes in water quality resulting from
operation of the Cachuma Project, including water quality effects in the Lompoc Plains groundwater
basin that impair any senior water right holder’s ability to beneficially use water under prior rights;
and

e DProtecting senior water right holders from injury due to a reduction in the quantity of water available
to serve prior rights.

ES-3 BACKGROUND

The Cachuma Project includes Bradbury Dam, which impounds water on the Santa Ynez River in
northern Santa Barbara County, forming Cachuma Lake. The Cachuma Project provides water to the
Cachuma Project Member Units for irrigation, domestic, municipal, and industrial uses. The Member
Units consist of the City of Santa Barbara, Goleta Water District (GWD), Montecito Water District (MWD),
Carpinteria Valley Water District (CVWD), and the Santa Ynez River Water Conservation District —
Improvement District #1 (SYRWCD, ID#1).

Reclamation owns all project facilities and operates Bradbury Dam. The Member Units have assumed
responsibility for operation and maintenance of the Cachuma Project facilities, other than Bradbury Dam.
The Member Units formed the Cachuma Operation and Maintenance Board (COMB) to carry out these

responsibilities.

In 1958, the SWRCB’s predecessor, the State Water Rights Board, issued Permits 11308 and 11310 to
Reclamation. The permits authorize Reclamation to divert and store water from the Santa Ynez River
using Cachuma Project facilities. A condition of the permits requires Reclamation to release enough water
to satisfy downstream users with senior rights to surface water and to maintain percolation of water from
the stream channel in order that operation of the Cachuma Project does not reduce natural recharge of
groundwater from the Santa Ynez River. The State Water Rights Board reserved jurisdiction to determine
the amount, timing, and rate of releases necessary to satisfy downstream rights. Through a series of
subsequent water right orders, the State Water Resources Control Board (SWRCB) modified the release

requirements imposed on Reclamation and extended its reservation of jurisdiction.

Impact Sciences, Inc. ES-2 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
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Executive Summary

In 1987, the California Sportfishing Protection Alliance (CSPA) filed a complaint with the SWRCB, which
alleged that Cachuma Project operations had impacted steelhead trout in violation of the constitutional

prohibition against the misuse of water. CSPA’s complaint has not been resolved.

In December 1994, the SWRCB issued Order WR 94-5. The order continued the reservation of jurisdiction
over Reclamation’s permits until long-term permit conditions were set to protect downstream water right
holders and set a deadline of December 1, 2000, to commence a hearing on this issue. Order WR 94-5
required Reclamation to conduct various studies and collect certain data for use by the SWRCB in the
hearing. In addition, Order WR 94-5 required Reclamation to prepare any additional environmental
documentation that the Chief of the Division of Water Rights determined was necessary to comply with
the California Environmental Quality Act (CEQA) in connection with the SWRCB’s consideration of
modifications to Reclamation’s permits. With direction from SWRCB staff, Reclamation prepared an

environmental impact report (EIR) to comply with the order.

The SWRCB issued a NOP to prepare an EIR on May 19, 1999, to interested local, state, and federal
agencies, as well as to environmental groups, landowners, and other parties with interests in the Santa
Ynez River Watershed. The SWRCB received comment letters from a number of interested parties. In
2000, the SWRCB provided Reclamation with refinements to the alternatives described in the original
NOP. This resulted in the development of seven variations of the original four alternatives to reflect the

Biological Opinion issued by NMEFS.

In November 2001, the SWRCB staff provided additional clarification to Reclamation concerning the
December 2000 set of alternatives. SWRCB staff clarified that the baseline operations alternative should
reflect any changes in Cachuma Project operations that had occurred since NMFS issued the Biological

Opinion.

On August 8, 2003, the SWRCB issued a Draft EIR for public review and comment. In comments on the
2003 Draft EIR, California Trout (CalTrout) argued that the Draft EIR should be revised to include
consideration of a different project alternative designed to protect fishery resources in the Santa Ynez
River. The new alternative was described as Alternative 3A2 in a 1995 Environmental Impact
Report/Environmental Impact Statement prepared by Reclamation and Cachuma Project water supply
contractors in connection with the renewal of the water supply contract for the Cachuma Project. In
response to CalTrout’s comments, the SWRCB has developed two new alternatives, Alternatives 5B and
5C, which are modified versions of Alternative 3A2. The SWRCB has revised the August 2003 Draft EIR

to analyze those alternatives.

Impact Sciences, Inc. ES-3 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



Executive Summary

The Revised Draft EIR included sections on background information and alternatives analyzed in the
2003 Draft EIR to establish a context for the analysis of Alternatives 5B and 5C, but focused on the
analysis of the new alternatives. In addition, the Revised Draft EIR was updated to reflect a number of
changes, including the surcharging of Cachuma Lake to 2.47 feet, that have occurred since the 2003 Draft
EIR was prepared. Finally, the Revised Draft EIR made some changes and corrections in response to
comments on the 2003 Draft EIR. The Revised Draft EIR did not contain, however, a complete response to

comments.
ES-4 ALTERNATIVES CONSIDERED

The following six alternatives, representing baseline conditions, yet-unconsidered modified CalTrout
alternatives, and previously considered alternatives included for comparison, were analyzed as part of

the Revised Draft EIR:

2. Baseline Operations under Orders WR 89-18 and 94-5 and the Biological Opinion (interim release
requirements only) — environmental baseline conditions.

3B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge, except
that releases for fish rearing and passage will be provided with a 1.8-foot surcharge.

3C. Existing operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot
surcharge.

4B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge and the
discharge of SWP water to the river near Lompoc in exchange for water available for groundwater
recharge in the Below Narrows Account established by Order WR 73-37, as amended by Order WR
89-18.

5B. Operations under the proposed CalTrout Alternative 3A2 during wet and above-normal water year
types, with operations under the Biological Opinion during below-normal, dry and critical water year
types, assuming Reclamation achieves a 1.8-foot surcharge.

5C. Operations under the proposed CalTrout Alternative 3A2 during wet and above-normal water year
types, with operations under the Biological Opinion during below-normal, dry, and critical water
year types, assuming Reclamation achieves a 3.0-foot surcharge.

On July 31, 2007, the SWRCB released the Revised Draft EIR for a 60-day public review July 31 to
September 28, 2007.

A summary of the alternatives is provided in Table ES-1, Summary of Alternatives Addressed in the

EIR.
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Table ES-1

Summary of Alternatives Addressed in the Revised Draft EIR

Key Elements

Alternative
2. Baseline condition operations - operations
incorporating current Biological ~Opinion

requirements, including interim rearing target
flows.

Includes Order WR 89-18 releases with revised ramping schedule,
releases for interim rearing target flows, emergency winter storm
operations, SWP water release restrictions, Hilton Creek gravity feed
and pump releases, and surcharging at 0.75".

This alternative also includes certain non-flow fish conservation
measures required by the Biological Opinion, affecting the mainstem
and tributaries.

3B.

Operations incorporating Biological Opinion
requirements, including long-term rearing
target flows. Surcharging at 1.8".

This alternative represents the new operations to be implemented as
required by the Biological Opinion assuming Reclamation achieves a
3.0” surcharge, except that all releases for rearing and passage will be
provided from a combination of 1.8’ surcharging and water supply.

Includes emergency winter storm operations, SWP water release
restrictions, Hilton Creek gravity and pumped releases, and Order
WR 89-18 releases with revised ramping schedule.

This alternative also includes non-flow fish conservation measures
required by the Biological Opinion, affecting the mainstem and
tributaries.

3C.

Operations incorporating Biological Opinion

and Settlement Agreement requirements,
including long-term rearing target flows.
Surcharging at 3.0".

This alternative represents the new operations to be implemented as
required by the Biological Opinion and Settlement Agreement
assuming Reclamation achieves a 3.0" surcharge. Releases for rearing
and passage will be provided from a 3.0" surcharge.

Includes emergency winter storm operations, SWP mixing and
associated water release restrictions, Hilton Creek gravity feed and
pumped releases, and Order WR 89-18 including conjunctive use for
fish flows releases and with revised ramping schedule.

This alternative also includes non-flow fish conservation measures
required by the Biological Opinion, affecting the mainstem and
tributaries.

4B.

Operations incorporating Biological Opinion
requirements, with additional actions to address
water quality in the Lompoc Basin.

Includes fish releases under Alternative 3C, as well Discharge of SWP
water to the river near Lompoc for recharge in exchange for Below
Narrows Account water.

5B

Operations under the proposed CalTrout
Alternative 3A2 during wet and above-normal
water year types, with operations under the
long-term Biological Opinion operations during
below-normal, dry and critical water year types.

Surcharging at 1.8'.

This alternative represents the operations to be implemented as
required by the Biological Opinion assuming Reclamation achieves a
3.0" surcharge, except that all releases for rearing and passage will be
provided from a combination of 1.8" surcharging and water supply.
During wet and above-normal water year types, releases for fish will
occur under the operations as proposed in CalTrout Alternative 3A2.

Includes emergency winter storm operations, SWP water release
restrictions, Hilton Creek gravity and pumped releases, and Order
WR 89-18 releases with revised ramping schedule.

This alternative also includes non-flow fish conservation measures
required by the Biological Opinion, affecting the mainstem and
tributaries.
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Alternative Key Elements

5C. Operations under the proposed CalTrout | This alternative represents the operations to be implemented as
Alternative 3A2 during wet and above-normal | required by the Biological Opinion assuming Reclamation achieves a
water year types, with operations under the | 3.0" surcharge. All releases for rearing and passage will be provided
long-term Biological Opinion operations during | from a 3.0" surcharge. During wet and above-normal water year types,
below-normal, dry and critical water year types. | releases for fish will occur under the operations as proposed in
Surcharging at 3.0’ CalTrout Alternative 3A2.

Includes emergency winter storm operations, SWP water release
restrictions, Hilton Creek gravity feed and pumped releases, and Order
WR 89-18 releases with revised ramping schedule.

This alternative also includes non-flow fish conservation measures
required by the Biological Opinion, affecting the mainstem and
tributaries.

In accordance with the State CEQA Guidelines Section 16126.6 (e)(1) the Draft EIR provides analysis of a
“No Project” alternative. The purpose of describing and analyzing a No Project Alternative is to allow
decision makers to compare the impacts of approving the proposed project with the impacts of not
approving the proposed project. The No Project Alternative analysis is not the baseline for determining
whether the proposed project’s environmental impacts may be significant, unless it is identical to the

existing environmental setting analysis which does establish that baseline.

The 2003 Draft EIR considered Alternative 2, which represented the environmental baselines conditions
at the time, as the No Project Alternative. The 2003 Draft EIR compared Alternative 2, then-existing
conditions, to Alternative 1, historic conditions, in order to evaluate the changes that had taken place
since Reclamation began to implement interim target flows pursuant to the Biological Opinion;

Alternative 1 did not represent existing or baseline conditions.

As provided for by the State CEQA Guidelines Section 15126.6(e)(1), the No Project Alternative can analyze
the existing conditions as they exist at the time that the environmental impact report is prepared, as well
as what could be reasonably expected to occur in the foreseeable future if the permit applications were
not approved, based on current plans and consistent with available infrastructure and services. As such,
the Revised Draft EIR considered Alternative 3C, which reflect existing operations under the Biological
Opinion, as the No Project Alternative. However, the Revised Draft EIR still considers Alternative 2 as the

baseline conditions.
ES.5 SUMMARY OF IMPACTS

The potential impacts of Alternatives 3B, 3C, 4B, 5B and 5C were evaluated using Alternative 2 as the
environmental baseline. Alternative 2 represents the conditions that existed beginning in September 2000,
when Reclamation began to implement interim release requirements under the Biological Opinion. Since
that time, Reclamation has increased the surcharge of Cachuma Lake from 0.75 to 2.47 feet and has begun
to implement long-term release requirements under the Biological Opinion. Accordingly, Alternative 2 no

longer represents existing conditions. Nonetheless, Alternative 2 remains an appropriate baseline for
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purposes of evaluating the potential impacts of the alternatives. Normally, the environmental conditions
that exist at the time a lead agency issues a notice of preparation of an EIR constitute baseline conditions
for purposes of the impacts analysis, even if conditions change during the environmental review process.

(Cal. Code Regs, tit. 14, Section 15125, subd. (a).)

Moreover, the use of Alternative 2 as the baseline, as opposed to using current conditions as the baseline,
provides a conservative estimate of the potential environmental impacts of the alternatives. Alternative 2
assumes a 0.75-foot surcharge. Accordingly, comparing the other alternatives, which assume either a 1.8-
or 3.0-foot surcharge, to Alternative 2 results in the full disclosure of the potential environmental impacts
of surcharging Cachuma Lake above 0.75-foot, even though some of those impacts already have occurred.
By contrast, if current conditions, including a 2.47-foot surcharge, were used as the baseline, only the
incremental impacts associated with increasing the surcharge from 2.47 feet to 3.0 feet would be

disclosed.

Similarly, using Alternative 2 as the baseline results in a modest over-estimate of water supply related
impacts. This is because the amount of water available from the Cachuma Project during a drought
would be slightly less under current conditions than it would have been under Alternative 2,
notwithstanding the recent 2.47-foot surcharge, due to implementation of the long-term release
requirements under the Biological Opinion (Appendix F, Technical Memorandum No. 5,Table 22.) This
reduction in the amount of water that would be available during a drought would not be included in the
analysis if current conditions were used as the baseline for purposes of calculating water supply
reductions under the various alternatives. Conversely, if Alternative 2 is used as the baseline, the

incremental reduction in supply that would occur under current conditions is included in the analysis.

Table ES-2 presents the impacts of the proposed alternatives (3B, 3C, 4B, 5B, and 5C) compared to

environmental baseline conditions and operations (i.e., Alternative 2). Key findings are listed below:

e Alternatives 3B, 5B and 5C would result in potential shortages in supply during dry years that could
require new sources of water, which could result in significant and unavoidable (Class I) impacts
attributable to increased groundwater pumping, temporary water transfers, and desalination

o All of the alternatives, except Alternative 2 would have temporary significant unavoidable impacts
(Class I) until such time that replacement trees become established and self-sustaining, which is
estimated to take about 10 years. After this time, the loss of oaks is considered significant, but
mitigable (Class II) impacts to oak trees.

e All of the alternatives would have potential significant, but mitigable (Class II) impacts to cultural
resources.

e All of the alternatives would result in beneficial (Class IV) impacts to groundwater conditions;
steelhead movement, migration and habitat; and riparian vegetation along the Santa Ynez River. In
addition, Alternative 4B would have beneficial impacts related to surface water quality (TDS) in the
Santa Ynez River.
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Table ES-2
Summary of Impacts of Different Alternatives

Impact | AI3B | Al3C | Alt4B | Alt5B | Alt5C
Significant, unmitigable (Class I)
Water supply ‘ X ‘ ‘ ‘ X ‘ X
Riparian and Lakeshore Vegetation
Oak trees (short-term/temporary) ‘ X ‘ X ‘ X ‘ X ‘ X
Significant, but mitigable (Class II)
Riparian and Lakeshore Vegetation
Oak trees (long-term)
Cultural Resources X
Adverse, but not significant (Class III)
Water supply
Surface water hydrology X X X X
Surface water quality X X X
Riparian and Lakeshore Vegetation
Substantially remove or convert existing upland vegetation types (excluding oak woodlands)
Frequency and amount of low flows (2-5 cfs)
Sensitive Aquatic and Terrestrial Wildlife
Surcharge would result in the loss of upland wildlife habitat X X X X X
Reduce the frequency of spills, and affect riparian X X X X X
Substantially affect the survival of sensitive wildlife species X X X X X
Impact to southwestern willow flycatcher X X X X X
Recreation X X X X X

Impact Sciences, Inc.
1042.001

ES-8

Cachuma Project Water Rights Hearing 2" Revised Draft EIR
April 2011




Executive Summary

Impact Alt 3B Alt 3C Alt 4B Alt 5B Alt5C

Beneficial (Class IV)
Above the Narrows Aquifer (have a beneficial effect on the alluvial basin storage and groundwater elevation) X X X X X
Surface Water Quality (recharge of the Lompoc Plain Groundwater Basin using higher quality water under
Alternative 4B would have a beneficial effect at that location because it would improve surface water quality in X
the Lompoc Forebay during the discharge period)
Lompoc Groundwater Basin (result in a potential decrease in TDS levels in the Lompos Plain over time, and
result beneficial effect on water quality in the Lompoc Plain, and in the quality of the drinking water for the City X X X X X
of Lompoc)
Riparian and Lakeshore Vegetation Effects of uncontrolled downstream flows additional flows are expected to
increase the instream riparian vegetation which is considered beneficial (Class IV) to wetland and riparian X X X X X
vegetation)
Southern California Steelhead and Other Fishes (increase the frequency of years with passage for anadromous

. L . X X X X X
O. mykiss due to releases to supplement passage resulingt in a beneficial effect)
Sensitive Aquatic and Terrestrial Wildlife (increase the vigor and extent of wetland and riparian vegetation

. . . . . e . . . X X X X X

along the river, and indirectly benefit the associated aquatic and terrestrial wildlife, including sensitive species)
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ES-6 ENVIRONMENTALLY SUPERIOR ALTERNATIVE

The environmentally superior alternatives would be Alternative 3C and Alternative 4B as they have the
fewest significant impacts. These alternatives would not result in any significant and unavoidable
impacts (Class I) to water supply but would result in temporary significant and unavoidable (Class I)
impacts to oak trees. Impacts related to the loss of oak trees would become significant but mitigable
(Class II) once the replacement of oaks trees through planting is considered sustainable Alternatives 3C
and 4B would also result in significant impacts to cultural resources that could be mitigated to less than
significant (Class II). Both Alternatives 3C and 4B would result in some level of beneficial impacts to
groundwater storage, riparian vegetation and steelhead passage and habitat. Alternative 4B would also
result in improved surface water quality for total dissolved solids (TDS) in the Santa Ynez River.
Although Alternative 4B would have slightly more beneficial impacts, it would also have impacts related

to the construction of a pipeline and outlet works to discharge SWP water into the Santa Ynez River.

Alternatives 3B, 5B, and 5C would result in significant and unavoidable (Class I) impacts to water supply
related that could not be mitigated as well as significant impacts (Class I and Class II) to oak trees and,

therefore, would not be the environmentally superior alternative.

Alternatives 3C and 4B meet the objectives as set forth for the proposed project including:

e Protecting public trust resources, including but not limited to steelhead, red-legged frog, tidewater
goby, and wetlands, in the Santa Ynez River downstream of Bradbury Dam, to the extent feasible and
in the public interest, taking into consideration: (1) the water supply impacts of measures designed to
protect public trust resources, and (2) the extent to which any water supply impacts can be
minimized through the implementation of water conservation measures.

e Protecting senior water right holders from injury due to changes in water quality resulting from
operation of the Cachuma Project, including water quality effects in the Lompoc Plains groundwater
basin that impair any senior water right holder’s ability to beneficially use water under prior rights;
and

e Protecting senior water right holders from injury due to a reduction in the quantity of water available
to serve prior rights.

As Alternative 3C is the No Project Alternative, Alternative 4B would be the environmentally superior
alternative as the State CEQA Guidelines! requires that another alternative other than the No Project be
identified among the other alternatives if the No Project is environmentally superior. However, it would
also have impacts related to the construction of a pipeline and outlet works to discharge SWP water into

the Santa Ynez River.

1 California Code of Regulations, Title 14, Division 6, Chapter 3, California Environmental Quality Act Guidelines,
Section 15126.6(e)(2).
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1.0 INTRODUCTION

This document is a 2" Revised Draft Environmental Impact Report (2nd Revised Draft EIR) for the
Consideration of Modifications to the U.S. Bureau of Reclamation’s (Reclamation) Water Rights Permits
11308 and 11310 (Applications 11331 and 11332) to Protect Public Trust Values and downstream Water
Rights on the Santa Ynez River below Bradbury Dam (Cachuma Reservoir) (hereafter referred to as the

“proposed project”).

This 2nd Revised Draft EIR incorporates comments received on both the Draft Environmental Impact
Report (Draft EIR) released in 2003 and Revised Draft Environmental Impact Report (Revised Draft EIR)
released in 2007. The 2 Revised Draft EIR has been prepared in accordance with the California
Environmental Quality Act (CEQA) (Public Resources Code Sections 21000 et seq.), and its implementing
guidelines (Title 14, California Code Regulations, Sections 15000 et seq., [State CEQA Guidelines]) as

amended.

As provided for in the State CEQA Guidelines (Section 15088.5), the State Water Resources control Board
(SWRCB) is recirculating the EIR for the proposed project as a result of significant new information is
added to the EIR after public notice is given of the availability of the Draft EIR for public review. As
provided for under the State CEQA Guidelines,

Significant new information” requiring recirculation include, for example, a disclosure showing
that:

(1) A new significant environmental impact would result from the project or from a new
mitigation measure proposed to be implemented;

(2) A substantial increase in the severity of an environmental impact would result unless
mitigation measures are adopted that reduce the impact to a level of insignificance;

(3) A feasible project alternative or mitigation measure considerably different from others
previously analyzed would clearly lessen the environmental impacts of the project, but the
project’s proponents decline to adopt it; or

(4) The draft EIR was so fundamentally and basically inadequate and conclusory in nature that
meaningful public review and comment were precluded.

For purposes of this 2nd Revised Draft EIR, the SWRCB has recirculated this EIR as a result of potential

new significant impacts associated with water supply (item 1 above).
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1.1 PROCESS

As defined by Section 15050 of the State CEQA Guidelines, the SWRCB is serving as Lead Agency, and is
responsible for preparing the EIR for this project. As such, the SWRCB is responsible for ensuring that the
EIR satisfies the procedural and informational requirements of CEQA and for the consideration and

certification of the adequacy of the EIR prior to making any decision regarding the project.
1.2 CONTENTS OF THE EIR

As discussed above, the primary intent of this 2nd Revised Draft EIR is to address comments pertaining to
the analysis contained within the Draft EIR and Revised Draft EIR. Pursuant to Section 15088 of the
State CEQA Guidelines, the SWRCB, as the Lead Agency for this project, has reviewed and addressed all
comments received on the Draft EIR and Revised Draft EIR prepared for the proposed project that were
submitted during the required public review period for the Draft EIR and Revised Draft EIR.

Volume II, July 2007 Revised Draft EIR, as originally circulated.
Volume III, August 2003 Draft EIR, as originally circulated.

This 2 Revised Draft EIR maintains the same fundamental outline and numbering as the original

August 2003 Draft EIR and July 2007 Revised Draft EIR.
1.3 PROPOSED PROJECT

The proposed project analyzed consists of potential modifications to Reclamation’s existing water rights
permits to provide appropriate protection of downstream water rights and public trust resources on the
Santa Ynez River. The proposed project, as listed in the Notice of Preparation (NOP) issued by the
SWRCB, is:

Development of revised release requirements and other conditions, if any, in the Reclamation
water rights permits (Applications 11331 and 11332) for the Cachuma Project. These release
requirements will take into consideration the National Marine Fisheries Service’s Biological
Opinion and the draft Lower Santa Ynez River Fish Management Plan and other reports called
for by Order WR 94-5. The revised release requirements are to provide appropriate public trust
and downstream water rights protection. Protection of prior rights includes maintenance of
percolation of water from the stream channel as such percolation would occur from unregulated
flow, in order that the operation of the project shall not reduce natural recharge of groundwater
from the Santa Ynez River below Bradbury Dam.

Under Section 15378 of the CEQA Guidelines, a “project” is defined as “the whole of an action, which has a
potential for resulting in either a direct physical change in the environment, or a reasonably foreseeable

indirect physical change in the environment.” A project includes activities directly undertaken by any
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public agency such as public works construction, as well as activities involving the issuance or
modification of a permit for use by other agencies. Modification of the release requirements and other
conditions of Reclamation’s water rights could affect the physical environment on the Santa Ynez River,

and as such represents a project.
1.4 FACTUAL AND PROCEDURAL BACKGROUND INFORMATION

Bradbury Dam impounds water on the Santa Ynez River in northern Santa Barbara County, forming
Cachuma Lake (Figure 1-1). Bradbury Dam and Cachuma Lake are part of the Cachuma Project. The
Secretary of the Interior authorized construction of the Cachuma Project pursuant to Section 9(a) of the
Reclamation Project Act of 1939. The United States Department of the Interior, Bureau of Reclamation

(Reclamation) began construction of the Cachuma Project in 1950 and completed construction in 1956.

The Cachuma Project provides water to the Cachuma Project Member Units for irrigation, domestic,
municipal, and industrial uses. The Member Units consist of the City of Santa Barbara, GWD, MWD,
CVWD, and the SYRWCD, ID #1. Water is delivered to the South Coast Member Units through the
Tecolote Tunnel beneath the Santa Ynez Mountains (Figure 1-2). Initial deliveries using the Tecolote

Tunnel began in 1955.

Reclamation owns all Cachuma Project facilities and operates Bradbury Dam. In 1956, the Member Units
assumed responsibility for operation and maintenance of Cachuma Project facilities other than Bradbury

Dam. The Member Units formed the COMB to carry out these responsibilities.

In 1958, the SWRCB’s predecessor, the State Water Rights Board, adopted Decision 886 and issued
Permits 11308 and 11310 to Reclamation. The permits authorize Reclamation to divert and store water
from the Santa Ynez River using Cachuma Project facilities. Permit 11308 authorizes the direct diversion
of 100 cubic feet per second (cfs) and the diversion to storage of 275,000 acre-feet per year (afy) for
purposes of domestic use, salinity control, incidental recreational use, and irrigation. Permit 11310
authorizes the direct diversion of 50 cfs and the diversion to storage of 275,000 afy for purposes of
municipal, industrial, and incidental recreational uses. The total maximum amount of water that may be
diverted to storage under both permits is 275,000 afy. Under both permits, the authorized season of direct
diversion is year-round and the authorized season of diversion to storage is from October 1 to about June

30 of the following year.

A condition of the permits requires Reclamation to release enough water to satisfy downstream users
with senior rights to surface water and to maintain percolation of water from the stream channel as such
percolation would occur from unregulated flow, in order that the operation of the project does not reduce
natural recharge of groundwater from the Santa Ynez River. Decision 886 required Reclamation to make
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all releases of water past Bradbury Dam in such a manner as to maintain a live stream at all times as far
below the dam as possible, consistent with the purposes of the Cachuma Project and the requirements of

downstream users. The river downstream of Bradbury Dam is shown on Figure 1-3.

Decision 886 required Reclamation to conduct various investigations and studies to determine the
amount, timing, and rate of the releases necessary to satisfy downstream users in compliance with the
decision. The SWRCB reserved jurisdiction for 15 years or for such further time prior to issuance of
licenses as the SWRCB might determine upon notice and hearing to be necessary to determine the

amount, timing, and rate of releases necessary to satisfy downstream rights.

The SWRCB extended its reservation of jurisdiction through a series of subsequent water rights orders. In
1973, Order WR 73-37 modified the original permits for a 15-year trial period. Under a modified
operation or new release schedule, Reclamation was allowed to store inflow to Cachuma Lake regardless
of whether there was a live stream, and dewatered storage in the downstream alluvial basins between the
dam and the Narrows (east of Lompoc) was maintained, with the intent of enhancing ground-water
recharge from the tributary streams downstream of Cachuma Lake and spills from Bradbury Dam.
Instead of the “live stream” requirement, Order WR 73-37 established two accounts — the Above Narrows
Account (ANA) and the Below Narrows Account (BNA) — to provide for the replenishment of the
groundwater basins above and below the Lompoc Narrows. Order WR 73-37 required water to be
credited to and released from the accounts in accordance with a detailed formula set forth in the order.
Order WR 73-37 also required Reclamation to monitor the impacts of the release schedule on riparian

vegetation.

In September 1989, the SWRCB adopted Order WR 89-18, slightly modifying the release schedule and
extending continuing jurisdiction until 1994. The SWRCB also extended the riparian vegetation
monitoring requirement for a minimum of five years. Finally, the SWRCB addressed a complaint filed by
the CSPA in 1987, which alleged that Cachuma Project operations had severely impacted steelhead trout
in violation of the constitutional prohibition against the misuse of water. The SWRCB directed SWRCB

staff to hold a hearing on CSPA’s complaint as soon as possible.

In 1990, the SWRCB held and then recessed a consolidated hearing on all outstanding issues in the Santa
Ynez River watershed, including the SWRCB's reservation of jurisdiction over Reclamation’s permits and
CSPA’s complaint. The SWRCB recessed the hearing in order to allow the parties to resolve technical
issues outside the hearing process. Subsequently, the SWRCB informed the parties that a cumulative
environmental impact report needed to be prepared and other information needed to be developed

before the SWRCB could take action on the matters pending before it.
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The SWRCB scheduled hearings again in 1994, but Reclamation requested that the SWRCB postpone the
hearings in order to collect additional well data, implement a riparian vegetation study required by the
SWRCB, and collect data on fish in the river pursuant to a 1994 Memorandum of Understanding (1994
MOU) between Reclamation, the DFG; the U.S. Fish and Wildlife Service (USFWS), the Cachuma
Conservation Release Board (CCRB) (composed of the City of Santa Barbara, GWD, MWD, and CVWD),
SYRWCD, ID #1, the Santa Ynez River Water Conservation District (SYRWCD), Santa Barbara County
Water Agency (SBCWA), and the City of Lompoc.

In December 1994, the SWRCB issued Order WR 94-5. The order continued the reservation of jurisdiction
over Reclamation’s permits until long-term permit conditions were set to protect downstream water right
holders. The order established a deadline of December 1, 2000 to commence a hearing on this issue. The

order also required Reclamation to make releases for the benefit of fish in accordance with the 1994 MOU.

Order WR 94-5 required Reclamation to conduct various studies and collect certain data for use by the
SWRCB in the hearing. Not later than February 1, 2000, the order required Reclamation to submit, among
other things: (1) reports and data resulting from the 1994 MOU, (2) a report on the riparian vegetation
monitoring program, (3) information developed and conclusions reached during ongoing negotiations
between the Member Units and the City of Lompoc, and (4) a report on the impacts of the Cachuma
Project on downstream diverters. In addition, Order WR 94-5 required Reclamation to prepare any
additional environmental documentation that the Chief of the Division of Water Rights determined was
necessary to comply with CEQA in connection with the SWRCB’s consideration of modifications to
Reclamation’s permits. The Division Chief was to have made this determination by March 1, 2000, and
Reclamation was to have submitted a draft of any required documentation to the SWRCB by July 31,
2000. This EIR has been prepared to comply with the order. This EIR analyzes the environmental impacts
of various operational alternatives designed to protect downstream water rights and public trust

resources.

Independent of the release requirements under Orders WR 89-18 and WR 94-5, Reclamation has recently
modified its operations to allow for additional releases for purposes of protecting and enhancing habitat
for the steelhead present in the Santa Ynez River below Bradbury Dam. On August 18, 1997, the NMFS
listed the Southern ESU as an endangered species under the federal ESA. The steelhead population in the
Santa Ynez River below Bradbury Dam is part of this ESU. The new releases were developed in
compliance with the requirements of the federal ESA. In 2000, Reclamation completed an endangered
species consultation with NMFS under Section 7 of the ESA regarding the effects of the Cachuma Project
on the steelhead. NMFS issued a Biological Opinion in September 2000, which contains mandatory terms
and conditions that Reclamation must observe to protect the species, including new water releases from
the dam. These releases supplement the releases under Orders WR 89-18 and WR 94-5.

Impact Sciences, Inc. 1.0-5 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



1.0 Introduction

1.5 PUBLIC SCOPING AND PRIOR ENVIRONMENTAL REVIEWS

The SWRCB issued an NOP for the EIR on May 19, 1999, to interested local, state, and federal agencies, as
well as to environmental groups, landowners, and other parties with interests in the Santa Ynez River

Watershed. The SWRCB received comment letters from the following parties:
e U.S. Fish and Wildlife Service

e (California Department of Water Resources

e City of Lompoc

e Cachuma Conservation Release Board

e Santa Ynez River Water Conservation District

¢ Environmental Defense Center

e California Sportfishing Protection Alliance

¢ Linda Sehgal

In letters dated May 17, 2000, and December 20, 2000, the SWRCB provided Reclamation with
refinements to the alternatives described in the original NOP. This resulted in the development of seven

variations of the original four alternatives to reflect the Biological Opinion issued by NMFS.

In November 2001, the SWRCB staff provided additional clarification to Reclamation concerning the
December 2000 set of alternatives. SWRCB staff clarified that the baseline operations alternative should
reflect any changes in Cachuma Project operations that had occurred since NMEFS issued the Biological

Opinion.

On August 8, 2003, the SWRCB issued a Draft EIR for public review and comment. Comments were due
by October 7, 2003. The SWRCB received comments on the August 2003 Draft EIR from the following

parties:

e Santa Barbara County Public Works Department - Flood Control Water Agency
e City of Lompoc

e Arve Sjovold

e County of Santa Barbara

e Cachuma Conservation Release Board
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¢ Marc Guonin

e Cynthia Lara

e Valerie Weiss

e California Trout, Inc.

e Paul Willis

e Mike Homes

e Santa Ynez River Water Conservation District, Improvement District No. 1
o City of Solvang

e California Department of Fish and Game

¢ National Marine Fisheries Service

e Santa Ynez River Water Conservation District
e U.S. Bureau of Reclamation

e Elizabeth Mason

e Santa Barbara Urban Creeks Council

e Majorie Lakin Erickson

e Conception Coast Project

In comments on the 2003 Draft EIR, California Trout (CalTrout) argued that the Draft EIR should be
revised to include consideration of a different project alternative designed to protect fishery resources in
the Santa Ynez River. The new alternative was described as Alternative 3A2 in a 1995 Environmental
Impact Report/Environmental Impact Statement (EIR/EIS) prepared by Reclamation and Cachuma Project
water supply contractors in connection with the renewal of the water supply contract for the Cachuma
Project. In response to CalTrout’'s comments, the SWRCB has developed two new alternatives,
Alternatives 5B and 5C, which are modified versions of Alternative 3A2. The July 2007 Revised Draft EIR

analyzed those alternatives.

The Revised Draft EIR included sections on background information and alternatives analyzed in the
2003 Draft EIR to establish a context for the analysis of Alternatives 5B and 5C, but focused on the
analysis of the new alternatives. In addition, the Revised Draft EIR was updated to reflect a number of

changes, including the surcharging of Cachuma Lake to 2.47 feet, that have occurred since the 2003 Draft
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EIR was prepared. Finally, the Revised Draft EIR made some changes and corrections in response to
comments on the 2003 Draft EIR. The Revised Draft EIR did not contain, however, a complete response to

comments.
1.5.1 Project Alternatives Considered in August 2003 Draft EIR

As discussed above, the project analyzed in the Revised Draft EIR consisted of potential modifications to
Reclamation’s existing water rights permits to provide appropriate protection of downstream water
rights and public trust resources on the Santa Ynez River downstream of Bradbury Dam. Reclamation
releases water to satisfy downstream water rights in accordance with requirements imposed by SWRCB
Orders WR 73-37 and WR 89-18. SWRCB Order WR 94-5 required Reclamation to release water for the
benefit of fishery resources in accordance with a 1994 Memorandum of Understanding (1994 MOU)

between Reclamation and other parties, including the California Department of Fish and Game (DFG).

Independent of the release requirements under the water rights permits for the Cachuma Project;
Reclamation modified its operations to allow for additional releases for purposes of protecting and
enhancing habitat for the steelhead present in the river below Bradbury Dam. On August 18, 1997, the
U.S. National Marine Fisheries Service (NMES) listed the Southern California Steelhead Evolutionarily
Significant Unit (ESU or Southern ESU) as an endangered species under the federal Endangered Species
Act (ESA). In 2000, Reclamation completed an endangered species consultation with NMFS under Section
7 of the ESA regarding the effects of the Cachuma Project on the steelhead. NMFS issued a Biological
Opinion in September 2000, which contains mandatory terms and conditions that Reclamation must

observe to protect the species, including new water releases from the dam.

The operating plan that Reclamation proposed as part of the Section 7 consultation, and the plan that
NMEFS evaluated in the Biological Opinion, included the surcharging of Cachuma Lake to provide
additional water for fish releases. Surcharging is a term used to describe the overflow amount left after a
reservoir has been filled to capacity. Through manipulating spillways and other means of controlling
dam overflow, surcharge levels can be raised or lowered depending on factors like reservoir capacity and
water demand. The Biological Opinion assumed that Reclamation would complete the spillgate
modifications to allow surcharging at 1.8 feet during calendar year 2002, and 3.0 feet during calendar year

2005. These changes have been made.

The Biological Opinion requires Reclamation to implement a number of flow-related measures. These
measures include meeting interim and long-term target flows in order to improve steelhead-rearing
habitat. Until a 3.0-foot surcharge is implemented, Reclamation must meet the interim target flows.

Reclamation initiated the interim target flows in September 2000, and initiated long-term flows with a
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2.47-foot surcharge in May 2005. Upon implementation of either a 1.8-foot or a 3.0-foot surcharge, the
Biological Opinion also requires releases to facilitate fish passage. In addition to releases for fish rearing
and passage, the Biological Opinion requires Reclamation to implement several other flow-related
measures and a number of physical habitat improvements, including the removal of a number of fish

passage barriers on tributaries to the Santa Ynez River below Bradbury Dam.

The SWRCB developed a Draft EIR for the project, which was circulated in August 2003. The Draft EIR

analyzed the following alternatives, all of which incorporate the requirements of the Biological Opinion:
1. Operations under the Original WR Order 89-18.

2. Baseline Operations under Orders WR 89-18, WR 94-5 and the Biological Opinion (interim release
requirements only) — environmental baseline conditions.

3A. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge, except
that releases for fish rearing and passage will be provided with current 0.75-foot surcharge.

3B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge, except
that releases for fish rearing and passage will be provided with a 1.8-foot surcharge.

3C. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge.

4A. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge and
provision of State Water Project (SWP) water directly to the City of Lompoc in exchange for water
available for groundwater recharge in the Below Narrow Account established by Order WR 73-37, as
amended by Order WR 89-18.

4B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge and the
discharge of SWP water to the river near Lompoc in exchange for water available for groundwater
recharge in the Below Narrows Account established by Order WR 73-37, as amended by Order WR
89-18.

The 2003 Draft EIR compared Alternative 2 (then-existing conditions) to Alternative 1 (historic
conditions) in order to evaluate the changes that had taken place since Reclamation began to implement
interim target flows pursuant to the Biological Opinion. Alternative 1, however, did not represent
existing or baseline conditions; therefore, the discussion of Alternative 1 was not been incorporated into
the Revised Draft EIR. In addition, since August 2003, Reclamation has constructed the spillgate
modifications, allowing a surcharge of 1.8 and then 3.0 feet to be implemented. Accordingly, Alternative
3A, which was based on the assumption that Reclamation would be allowing a 0.75-foot surcharge, has
been made irrelevant. Finally, the SWRCB no longer considers Alternative 4A, to be feasible because
Alternative 4A required the cooperation of the City of Lompoc, and the City opposed the alternative. The
remaining Alternatives 3B, 3C, and 4B were comprehensively evaluated in the August 2003 Draft EIR, but
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were also analyzed in the July 2007 Revised Draft EIR to provide the reviewer with an adequate

comparison of all project alternatives still being considered by the SWRCB.
1.5.2 Project Alternatives to Be Considered in the Revised Draft EIR

As stated earlier, CalTrout submitted comments on the August 2003 Draft EIR. Among other things,
CalTrout stated that the SWRCB should analyze an alternative based on Alternative 3A2 from the 1995
Cachuma Project Contract Renewal EIR/EIS (Reclamation and CPA, 1995). In general, Alternative 3A2
would require Reclamation to release more water from Bradbury Dam to protect fishery resources than
Reclamation would be required to release pursuant to the Biological Opinion. The SWRCB evaluated
CalTrout’s comments and determined that new alternatives should be developed and analyzed in a
Revised Draft EIR to be recirculated to allow the public and agencies a meaningful opportunity to
comment on these new alternatives. The Revised Draft EIR analyzes the environmental impacts of these

new operational alternatives designed to protect public trust resources.

The SWRCB formulated two new alternatives since the circulation of the August 2003 Draft EIR:
Alternatives 5B and 5C. These alternatives were based on Alternative 3A2 from the 1995 Cachuma Project
Contract Renewal EIR/EIS. Under Alternatives 5B and 5C, the Cachuma Project would be operated
pursuant to the proposed CalTrout Alternative 3A2 during wet and above-normal water years, and
pursuant to the operations dictated by the Biological Opinion during below-normal, dry, and critical
water years. Alternatives 5B and 5C would provide higher flows for fishery resources than Alternatives
3B, 3C, and 4B during wet and above-normal years when more water is available. By switching to the
long-term flow requirements in the Biological Opinion during below-normal, dry, and critical years,
Alternatives 5B and 5C would have less of an impact on the water supply available to the Member Units

from the Cachuma Project than Alternative 3A2.

Under Alternatives 5B and 5C, flow requirements to protect fishery resources would be the same, but the
two alternatives assume that Reclamation would implement different surcharge levels at Cachuma Lake.
Like Alternative 3B, Alternative 5B assumes a 1.8-foot surcharge. Like Alternative 3C, Alternative 5C
assumes a 3.0-foot surcharge. Thus, the following six alternatives, representing baseline conditions, yet-
unconsidered modified CalTrout alternatives, and previously considered alternatives included for

comparison, were analyzed as part of the Revised Draft EIR:

2. Baseline Operations under Orders WR 89-18 and 94-5 and the Biological Opinion (interim release
requirements only) — environmental baseline conditions.

3B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge, except
that releases for fish rearing and passage will be provided with a 1.8-foot surcharge.
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Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge.

Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge and the
discharge of SWP water to the river near Lompoc in exchange for water available for groundwater
recharge in the Below Narrows Account established by Order WR 73-37, as amended by Order WR
89-18.

Operations under the proposed CalTrout Alternative 3A2 during wet and above-normal water year
types, with operations under the Biological Opinion during below-normal, dry and critical water year
types, assuming Reclamation achieves a 1.8-foot surcharge.

Operations under the proposed CalTrout Alternative 3A2 during wet and above-normal water year
types, with operations under the Biological Opinion during below-normal, dry, and critical water
year types, assuming Reclamation achieves a 3.0-foot surcharge.

On July 31, 2007, the SWRCB released the Revised Draft EIR for a 60-day public review July 31 to
September 28, 2007. The SWRCB received comments on the July 2007 Revised Draft EIR from the

following parties:

Cachuma Conservation Release Board

U.S. Bureau of Reclamation

Santa Ynez River Water Conservation District
Santa Ynez River Water Conservation District, Improvement District No. 1
Carpinteria Valley Water District

City of Lompoc

City of Solvang

County of Santa Barbara

Montecito Water District

Environmental Defense Center — CalTrout
California Department of Fish and Game
National Marine Fisheries Service

Pacific Institute

Peter B. Movle

Endangered Habitat League
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e Nancy Crawford-Hall and San Lucas Ranch
e John Williams

e Edwin T. Zapel

¢ Native American Heritage Commission

e Alisal Properties
1.6 REGULATORY FRAMEWORK

In California, water use and supplies are controlled and managed under an intricate system of common
law principles, constitutional provisions, state and federal statutes, court decisions, and contracts or
agreements. All of these components constitute the institutional framework for the protection of public

interests and their balance with private claims in California’s water allocation and management.
1.6.1 Constitutional, Statutory and Common Law Framework for Water Uses

The people of California own all the water in the state. Water rights provide the right to reasonable and
beneficial use of the water, not ownership of the water. Public interests are thus involved at every level of

water management in California.

Principle of Reasonable and Beneficial Use. California's Constitution (Article X, Section 2) requires that
all uses of the state's water be both reasonable and beneficial. It places a significant limitation on water
rights by prohibiting the waste, unreasonable use, unreasonable method of use, or unreasonable method
of diversion of water. However, the interpretation of what is wasteful can vary significantly depending

on the circumstances and may depend on opinions of the SWRCB or, ultimately, the courts.

Public Trust Doctrine Values and Trustees. Rights to use water are subject to state government’s
obligation under the Public Trust Doctrine as trustee of certain resources for Californians. The Public
Trust Doctrine is a legal doctrine that imposes responsibilities on state agencies to protect trust resources
associated with California's waterways, such as navigation, fisheries, recreation, ecological preservation,
and related beneficial uses. In National Audubon Society v. Superior Court (1983) 33 Cal.3d 419, the
California Supreme Court concluded that the public trust is an affirmation of the duty of the state to
protect the people’s common heritage of streams, lakes, marshlands, and tidelands—surrendering such
protection only in rare cases when the abandonment of that right is consistent with the purposes of the
trust. Thus, California agencies have fiduciary obligations to the public when they make decisions

affecting trust assets.
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In National Audubon, the court addressed the relationship between the Public Trust Doctrine and

California’s water rights system, and integrated them. The court reached three major conclusions:

1.

The state retains continuing supervisory control over its navigable waters and the lands beneath
them. This prevents any party from acquiring a vested right to appropriate water in a manner
harmful to the uses protected by the public trust. The State Water Resources Control Board may
reconsider past water allocation decisions in light of current knowledge and current needs.

As a practical matter, it will be necessary for the state to grant usufructuary licenses to allow
appropriation of water for uses outside the stream, even though this taking may unavoidably harm
the trust uses of the source stream.

The state has an affirmative duty to take the public trust into account in the planning and allocation
of water resources, and to protect public trust uses whenever feasible.

Thus, while the state may, as a matter of practical necessity, have to approve appropriations that will

cause harm to trust uses, it “must at all times bear in mind its duty as trustee to consider the effect of such

taking on the public trust, (cite omitted) and to preserve, so far as consistent with the public interest, the

uses protected by the trust.”

Surface Water Rights. California’s system for surface water rights recognizes both riparian rights and

appropriative rights.

Riparian. A riparian right is the right to divert, but not seasonally store, a portion of the natural flow
for use based on the ownership of property adjacent to a natural watercourse. Water claimed through
a riparian right must be used on the riparian parcel. Such a right is generally attached to the riparian
parcel of land except where a riparian right has been preserved for non-contiguous parcels when
land is subdivided. Generally, riparian rights are not lost through non-use. All riparian water users
have the same priority; senior and junior riparian water rights do not exist. During times of water
shortage, all riparian water users must adjust their water use to allow equal sharing of the available
water supply.

Appropriative. Under the prior appropriation doctrine, a person may acquire a right to divert, store,
and use water regardless of whether the land on which it is used is adjacent to a stream or within its
watershed. The rule of priority between appropriators is "first in time is first in right." A senior
appropriative water rights holder may not change an established use of the water to the detriment of
a junior, including a junior’s reliance on a senior’s return flow. Since 1914, obtaining a permit from
the SWRCB has been the exclusive means of acquiring an appropriative water right, with priority
based on the date an application is filed. The SWRCB may include terms and conditions in a permit
designed to ensure that the water sought to be appropriated will be developed, conserved, and used
in the public interest, taking into consideration the relative benefit to be derived from all beneficial
uses of the water concerned, including the preservation and enhancement of fish and wildlife. (Wat.
Code, Sections 1253, 1257, 1257.5, 1258.) Permit and license provisions do not apply to pre-1914
appropriative rights (those initiated before the Water Commission Act took effect in 1914), but pre-
1914 rights are still subject to the public trust doctrine and the prohibition against unreasonable use.
Appropriative rights may be sold or transferred.
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Groundwater Use and Management. The use of groundwater is governed by a water right system that is
similar to the system that governs surface water use. Overlying rights, analogous to riparian rights,
authorize landowners to extract groundwater for use on overlying land within the basin or watershed, as
long as that groundwater is put to a reasonable and beneficial use. Appropriative rights may be acquired
by applying water to beneficial use on non-overlying land. The SWRCB’s permitting authority extends to
subterranean streams flowing through known and definite channels, but does not extend to percolating

groundwater.

Water Transfers. Every year, hundreds of water transfers take place between water users within water
districts. These districts have their own rules for the initial allocation of water to their users. Water
transfers between water districts within the same water basin are becoming more common. Local rules
allow districts to transfer water through groundwater banking agreements or other joint water
development projects. In many cases, local rules provide members the right of first refusal to obtain the
water before the water is transferred to outside parties. If the transfer of water under a water right permit
or license entails a change in point of diversion, place of use, or purpose of use, SWRCB approval is

required.
1.6.2 Environmental Laws for Protecting Resources

Several laws outline the state and federal obligations to protect and restore fish and wildlife. These

include:

e Federal Endangered Species Act. Under the federal ESA, an endangered species is one that is in
danger of extinction in all or a significant part of its range, and a threatened species is one that is
likely to become endangered in the near future. The ESA is designed to preserve endangered and
threatened species by protecting individuals of the species and their habitat and by implementing
measures that promote their recovery. The ESA sets forth a procedure for listing species as threatened
or endangered. Final listing decisions are made by USFWS or NMEFS. Under Section 7 of the ESA (16
U.S.C. § 1536), federal agencies must consult with USFWS or NMFS, as appropriate, to ensure that
federal agency actions will not jeopardize the continued existence of any threatened or endangered
species, or destroy or adversely modify critical habitat. After consultation, USFWS or NMFS issues a
biological opinion, which includes USFWS’s or NMFS’s opinion on whether the federal agency action
in question is likely to jeopardize the continued existence of a listed species, or destroy or adversely
modify critical habitat. A “jeopardy” opinion must include reasonable and prudent alternatives, if
any, necessary to minimize the incidental take of listed species.

e California Endangered Species Act. The California ESA is similar to the federal ESA. Listing
decisions are made by the California Fish and Game Commission. All state lead agencies are required
to consult with the Department of Fish and Game about projects that impact state listed species.

e Local General Plans and Specific Plans. Local (city and county) general plans and specific plans

provide methods to manage and protect fish and wildlife. The Conservation element of a plan
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provides direction and objectives for the conservation, development and use of natural resources. The
Open-Space element of a plan guides the comprehensive, long-range preservation and conservation
of open space lands including water bodies.

e Releases of Water for Fish. Fish and Game Code Section 5937 provides protection to fisheries by
requiring that the owner of any dam allow sufficient water at all times to pass through the dam to
keep in good condition any fisheries that may be planted or exist below the dam.
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21 CACHUMA PROJECT FACILITIES
211 Bradbury Dam and Cachuma Lake

Bradbury Dam is located on the Santa Ynez River approximately 25 miles northwest of Santa Barbara
(Figure 1-1, Santa Ynez River Watershed). It is an earth-filled structure with a structural height of
279 feet and a hydraulic height of 190 feet. The crest of the dam is at elevation 766 feet. The spillway crest
is at elevation 720 feet. Four 30-foot by 50-foot radial gates, with a concrete lined chute and stilling basin,
control the spillway. The gate opening is 30 vertical feet. When closed, the top of the gates is at elevation
753 feet with a flashboard for a 3.0-foot surcharge. Surcharge is a term used to describe the amount of
water stored above the elevation 750 feet in the reservoir. When the gates are raised, water passes under
them in a controlled manner, depending upon the height of the gate. There is an outlet at the base of the

dam with a capacity of 150 cfs.

Cachuma Lake has a surface area of 3,043 acres at elevation 750.0 feet (Figure 2-2). Siltation has reduced
the original 204,874 acre-foot capacity of Cachuma Lake. In 1989, Reclamation estimated capacity to be
190,409 acre-feet (af). A survey conducted in 2000 indicated that the reservoir capacity has been further
reduced to 188,030 af at elevation 750.0 feet (MNS, 2000). The minimum operating pool for Cachuma Lake
can be as low as 12,000 af, but pumps are required for diversions to Tecolote Tunnel when lake storage is

about 30,000 af.
21.2 Conveyance and Local Storage Facilities

Water from Cachuma Lake is conveyed to the South Coast Member Units through the Tecolote Tunnel
intake tower (Figure 1-2, Cachuma Project Facilities and Member Units). The lowest portal on the intake
tower is at elevation 650 feet. Tecolote Tunnel extends 6.4 miles through the Santa Ynez Mountains from
Cachuma Lake to the headworks of the South Coast Conduit. The tunnel has a diameter of 7 feet and a
capacity of 100 cfs.

The South Coast Conduit is a high-pressure concrete pipeline that extends from the Tecolote Tunnel
outlet to the Carpinteria area, a distance of over 24 miles, and includes four regulating reservoirs
described below. This pipeline distributes raw water to GWD, the City of Santa Barbara, MWD, and
CVWD.

There are four regulating reservoirs along the South Coast Conduit: (1) Glen Annie Dam Reservoir

(500 af), located on the West Fork of Glen Annie Canyon Creek below the outlet of Tecolote Tunnel in the

Impact Sciences, Inc. 2.0-1 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



2.0 Overview of the Cachuma Project

GWD; (2) Lauro Reservoir (640 af), located on Diablo Creek outside the City of Santa Barbara; (3) Ortega
Reservoir (60 af), located within the MWD; and (4) Carpinteria Reservoir (40 af), located within the
CVWD.

Water was originally delivered to SYRWCD, ID #1 through the Bradbury Dam outlet works into the
Solvang/Santa Ynez Conduit, a pipeline that terminated in Solvang. This pipeline has been converted to a
delivery pipeline to convey SWP water from the Central Coast Water Authority’s (CCWA) Santa Ynez
Pump Station to Cachuma Lake. Water is now delivered to SYRWCD, ID #1 primarily through an
exchange agreement with the other South Coast Member Units in which SYRWCD, ID #1 receives SWP
water directly in exchange for its Cachuma entitlement in the reservoir. If necessary, SYRWCD, ID #1 also
can receive water directly through the CCWA pipeline, which is connected to Bradbury Dam, in the event

SWP water deliveries cannot be made.
2.1.3 Facility Operations and Maintenance

Reclamation operates Bradbury Dam, including the outlet works and spillway gates, and COMB operates
and maintains the other project facilities. COMB is responsible for diversion of water to the South Coast
through the Tecolote Tunnel, and operation and maintenance of flow control valves, meters and
instrumentation at control stations and turnouts along the South Coast Conduit and at regulating
reservoirs. COMB coordinates closely with staff of the Member Units to ensure that water supply meets
daily demands. COMB staff read meters and account for Cachuma Project water deliveries on a monthly
basis, and perform repairs and preventative maintenance on Cachuma Project facilities and equipment.
COMB safeguards Cachuma Project lands and rights-of-way on the South Coast. COMB issues monthly
Cachuma Project water production and use reports, operations reports, and financial and investment

reports which track operation and maintenance expenditures.
214 Cachuma Lake Recreation Area

The Cachuma Lake Recreation Area (Recreation Area) encompasses approximately 9,250 acres, including
Cachuma Lake and the surrounding rugged hillsides and oak woodland-covered shores (Figure 2-2).
Santa Barbara County Parks Department manages the Plan Area pursuant to a contract between
Reclamation and the County; the original 50-year agreement expired in 2003, and the County is on an
extended agreement that expires in 2011. Reclamation will develop a new management contract with a
local managing partner using the RMP for guidance on future land, resource, and recreation

management.

Most of the recreational facilities at the lake are located in a 375-acre County Park on the south side of

Cachuma Lake at the Tequepis Peninsula (County Park). Facilities include day-use facilities, large group
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camping facilities, campsites and temporary cabins, Live Oak Camp and Camp Whittier, a general store,
a scenic overlook for Bradbury Dam, a marina and launch ramp, bait and tackle shop, amphitheater,
trailer storage yard, recreational vehicle (RV) campsites, Nature Center, County Park Ranger Station,
family center, swimming pools, snack shop, and maintenance and infrastructure facilities. The north side
of Cachuma Lake consists of open space that is leased for grazing and permitted equestrian use. It is not

open for general public access.

Cachuma Lake is known for its natural, scenic qualities. It is also one of southern California’s favorite
bass and trout fishing lakes. The California Department of Health Services allows no body contact sports

such as swimming or water skiing due to water quality restrictions.
2.2 PROJECT OPERATION
221 Use of Project Water

Under the Reclamation Act of 1939, and Permits 11308 and 11310, water appropriated using Cachuma
Project facilities may be used for municipal, industrial, domestic, irrigation, salinity control, and
incidental recreation purposes. Reclamation completed construction of Bradbury Dam in 1956 and
Cachuma Lake first filled and spilled in 1958. Initial water deliveries occurred in 1955, drawing from the
Tecolote Tunnel infiltration only. The Cachuma Project provides about 65 percent of the total water
supplies for the Member Units who provide water to an estimated 207,000 people along the South Coast
and in the Santa Ynez Valley (within SYRWCD, ID #1 service area). Approximately 38,000 acres of
croplands are irrigated by water from the Cachuma Project. Approximately 30 percent of total deliveries

are used for purposes of irrigation, and 70 percent are used for municipal and industrial purposes.
222 Project Yield and Deliveries

The initial planning studies that supported the original Cachuma Project contract indicated that the
project could deliver a safe yield of 32,000 afy. Safe yield is usually defined as the amount of water a
project can be expected to deliver over a sustained hydrologic period — a period that preferably is long
enough to contain wet periods as well as droughts. Since the 1950s, the original estimate of safe yield has
been reduced several times based on: (1) use of a longer hydrologic period that incorporates a key

drought period, 1946-51; and (2) loss of reservoir storage due to ongoing sedimentation.

The most recent estimate of the Project’s operational yield, 25,908 afy, was developed for the Contract
Renewal EIR/EIS (Reclamation and CPA, 1995). Operational yield is usually defined as that amount of
water supply that can be delivered in all years with acceptable shortages or deficiency levels in critically

dry years.
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Under the original Cachuma Project water supply Master Contract between Reclamation and the Member
Units, the Member Units were entitled to 32,000 afy, based on the initial estimate of the Project’s safe
yield (see above). However, with the exception of deliveries in 1976, the Member Units have requested

annual deliveries that are lower than the original entitlement in order to avoid shortages in dry years.

Under the current Master Contract, Reclamation delivers an annual amount to the Member Units that
does not exceed the “Available Supply.” The latter represents the maximum amount of project water that
is available after Reclamation has met all requirements for water for other purposes under current and
future state and federal laws, permits, orders, and requirements. Hence, Available Supply does not
include water released pursuant to SWRCB Orders WR 89-18 and WR 94-5 for downstream groundwater
replenishment, or water released to meet the requirements of the Biological Opinion of NMFS for the

endangered southern steelhead.

The Project’s estimated operational yield, 25,908 afy was based on hydrologic model simulations using
the SBCWA'’s Santa Ynez River Hydrologic Model (SYRHM). The hydrologic period of analysis for the
model simulations included the water years 1918 through 1992. Key assumptions in the modeling
included a Cachuma Lake capacity of 190,409 af, a minimum pool of 12,000 af, and a maximum allowable
shortage of 20 percent in any single year with shortages beginning when the lake storage reaches 100,000
af. The Member Units consider the 20 percent deficiency criterion to be an acceptable level of shortage. A
higher operational yield for Cachuma Lake can be attained, but it would increase the risk of a shortage

greater than 20 percent in any single year.

However, an operational yield of 25,714 afy has been maintained by Member Units based on the new
estimate of reservoir capacity completed in 2000 (MNS, 2000); since 1993, this is the maximum Cachuma
Project delivery. In essence, this delivery limit constitutes an estimate of operational yield developed by

the Member Units.

Cachuma Project annual deliveries to the Member Units for the years 2002-2008 are summarized in Table
2-1, Cachuma Project Entitlements, Percent of Total Member Unit Water Supply, and Recent Cachuma
Project Usage by Member Units. The City of Santa Barbara and GWD receive the largest quantity of water
from the project. The importance of the Cachuma Project for each Member Unit is shown in Table 2-1,
which shows the percentage of the Member Unit’s total supply provided by the Cachuma Project. This
percentage varies from 35 percent for MWD to 53 percent for the GWD.

Historical annual water deliveries from the Cachuma Project since its construction are shown on
Table 2-2 and Chart 2-1, Historical Cachuma Project Deliveries (Lake and Tunnel (Appendix B).

Deliveries range from about 8,850 af in the fourth year of operation, to over 35,980 af in 1972. The amount
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of water delivered to the Member Units varies from year to year, depending on winter runoff. For
example, in the 1990 drought, the Project Water deliveries from the Cachuma Project were reduced to
19,337 af. In 1993, the water deliveries from the project were about 26,597 af because the reservoir filled in
the winter. Peak monthly deliveries occur in July and August. Historical deliveries to the individual
Member Units is shown on Chart 2-2, Historical Annual Usage of Cachuma Project Water by Member
Units (Appendix B).

Cachuma Project deliveries include infiltration into Tecolote Tunnel. Infiltration varies with precipitation,
and, prior to the recent drought, was determined to average about 3,000 afy (Table 2-2, Cachuma Project:
Historical Operations Data). Reclamation and the Member Units reevaluated the average infiltration rate

since the 1988-91 drought, and lowered the estimate to about 2,000 afy.
2.2.3 The Above Narrows Account and the Below Narrows Account

The groundwater basins downstream of Bradbury Dam have been divided into the Above Narrows
Alluvial Groundwater Basin, and the Below Narrows Groundwater Basin. The former extends along the
Santa Ynez River from Bradbury Dam to the Narrows, located east of Lompoc Valley (Figure 1-3, Lower
Santa Ynez River Below Bradbury Dam). It consists of coarse-grained unconsolidated sand and gravel
river channel and younger alluvium deposits, with a length of 35 miles and a variable width of 0.2 to
1.5 miles. The depth ranges from 150 feet at the Narrows to about 50 feet near the dam. It is underlain
with non-water bearing shales. The Above Narrows Alluvial Groundwater Basin is divided into three
subareas based on geographic characteristics: Santa Ynez Subarea (Bradbury Dam to Alisal Road in
Solvang, 11 river miles); Buellton Subarea (Alisal Road to three miles west of Buellton, 7.4 river miles),

and Santa Rita Subarea (west of Buellton to the Narrows).

The Below Narrows Basin consists of the Lompoc Plain Groundwater Basin underlying the center of the
Lompoc Valley. Flows in the river percolate through channel alluvium into the underlying basin. Most of
the percolation occurs in the Lompoc Plain Forebay, which consists of the eastern four miles of the river

beginning at the Robinson Road Bridge.
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Table 2-1
Cachuma Project Entitlements, Percent of Total Member Unit Water Supply, and Recent Cachuma Project Usage by Member Units

Annual Percent of Cachuma Project Usage (afy) During Water Year 2
Deliveries Total
Percentage Based on Member
of Project Operational Unit Water
Yield Yield of Supply from
Member Unit (%) 25,714 afy Cachuma' 2002 2003 2004 2005 20065 20075 20085
Carpinteria Water District 3 10.94 2,813 38 3,511 2,632 2,788 2,939 2,755 2,872 2,699
Montecito Water District 3 10.31 2,651 35 2,646 1,721 2,820 2,298 3,456 2,425 346
City of Santa Barbara 3 32.19 8,277 45 7,525 5,918 7,119 8,229 5,848 10,584 6,882
Goleta Water District 3 36.25 9,321 53 10,118 8,545 11,308 10,404 11,706 11,393 10,464
SYRWCD, ID #1 4 10.31 2,652 44 2,102 3,189 2,472 2,382 2,947 2,447 1,873
Total= 100.00 25,714 NA 25,902 22,005 26,507 26,252 26,712 29,721 22,264

I Based on the Member Units’ testimony at the SWRCB hearings in October 2003.

2 Based on data received from COMB, January 04, 2007.

3 Includes SWP water exchanged with SYRWCD, ID #1.

4 Includes diversion to Cachuma Park and SYRWCD, ID #1 exchange.

5 Taken from Summary of Water Use Report, COMB, Water Years ending 9/30: 2006, 2007, 2008.
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Table 2-2
Cachuma Project: Historical Operations Data (af)

Releases
Inflow End of Precip. Member Project Water
Water % of WY Gross on SWP Direct  Tecolote ~SYRWCD Tunnel Unit Water Rights
Year Computed Average Storage = Evaporation Lake Inflow Diversion  Tunnel ID#1 Downstream  Fish  Spills Total Infiltration  Deliveries  Deliveries Releases
1953 17,942 20% 9,188 1,319 106 0 0 0 0 7,541 0 0 7,541 0 0 0 7,541
1954 18,955 26% 21,779 2,327 598 0 0 0 0 4,636 0 0 4,635 0 0 0 4,635
1955 4,941 7% 19,584 2,540 936 0 0 0 0 3,922 0 0 3,922 9,621 9,621 9,621 3,922
1956 24,330 33% 36,629 4,200 1,482 0 0 2,118 0 2,449 0 0 4,567 6,734 8,852 8,852 2,449
1957 6,150 8% 30,154 4,642 1,162 0 0 5,470 0 3,674 0 0 9,144 5,388 10,858 10,858 3,674
1958 219,129 296% 196,889 11,210 4,459 0 0 4,850 0 5,050 0 35,748 45,648 5,005 9,855 9,855 5,050
1959 15,068 20% 187,178 14,624 3,629 0 0 8,432 0 2,296 0 3,056 13,784 4,732 13,164 13,164 4,284
1960 2,643 4% 163,149 13,613 2,669 0 169 11,410 300 3,849 0 0 15,728 3,626 15,505 15,505 4,149
1961 795 1% 134,493 12,015 2,382 0 662 17,309 239 1,608 0 0 19,818 4,242 22,452 22,452 1,608
1962 100,134 135% 190,475 12,446 4,963 0 402 11,921 890 1,633 0 21,822 36,668 3,739 16,952 16,952 1,633
1963 4,270 6% 171,736 12,157 3,788 0 510 10,595 694 2,843 0 0 14,642 3,259 15,058 15,058 2,843
1964 2,439 3% 141,506 11,786 2,378 0 447 17,352 1,504 3,958 0 0 23,261 3,357 22,660 22,660 3,958
1965 12,314 17% 122,308 10,204 3,043 0 182 14,909 1,837 7,423 0 0 24,351 3,271 20,199 20,199 7,423
1966 79,292 107% 168,926 12,524 3,707 0 345 17,522 2,129 3,862 0 0 23,858 3,137 23,133 23,133 3,862
1967 208,961 282% 191,622 12,683 5,774 0 246 14,155 2,575 8,557 0 153,823 179,356 3,219 20,195 20,195 8,557
1968 10,404 14% 160,871 13,524 2,414 0 357 18,199 3,669 7,820 0 0 30,045 3,222 25,447 25,447 7,820
1969 525,370 709% 190,181 12,305 9,727 0 240 15,031 2,597 3,199 0 472411 493,478 3,582 21,450 21,450 3,199
1970 28,740 39% 176,407 13,525 1,793 0 335 21,448 4,115 4,888 0 0 30,786 3,065 28,963 28,963 4,888
1971 31,045 42% 161,345 12,308 3,497 0 357 22,800 3,115 11,028 0 0 37,300 3,335 29,607 29,607 11,028
1972 8,754 12% 121,314 11,452 2,231 0 167 28,158 4,469 6,769 0 0 39,563 3,185 35,979 35,979 6,769
1973 125,804 170% 185,591 12,056 5,948 0 129 18,456 3,552 3,982 0 29,300 55,419 2,842 24,979 24,979 3,982
1974 33,670 45% 182,039 12,677 4,112 0 138 17,805 3,469 1,590 0 5,655 28,657 2,878 24,290 24,290 1,009
1975 50,544 68% 184,467 11,866 5,867 0 128 20,854 3,057 1,275 0 16,804 42,118 3,072 27,111 27,111 576
1976 5,310 7% 145,187 11,804 3,189 0 148 26,020 4,655 5,152 0 0 35,975 2,750 33,573 33,573 4,643
1977 1,520 2% 112,077 10,775 2,601 0 98 18,740 4,583 3,035 0 0 26,456 2,191 25,612 25,612 2,795
1978 329,219 444% 193,424 13,535 9,573 0 114 20,701 3,011 790 0 219,295 243,911 3,161 26,987 26,987 56
1979 61,692 83% 183,949 13,917 5,250 0 147 20,102 4,029 1,837 0 36,385 62,500 4,295 28,573 28,573 895
1980 153,543 207% 187,382 13,353 6,003 0 139 22,057 2,483 1,166 0 116,915 142,760 3,346 28,025 28,025 311
1981 22,066 30% 168,871 13,811 4,019 0 178 20,856 5,007 4,743 0 0 30,784 3,157 29,198 29,198 4,175
1982 26,848 36% 159,528 11,479 3,868 0 187 20,956 2,963 4,474 0 0 28,580 2,964 27,070 27,070 3,963
1983 428,601 578% 196,347 12,630 10,995 0 183 22,616 1,532 4,142 0 361,675 390,148 3,061 27,392 27,392 3,447
1984 39,074 53% 171,599 14,534 3,354 0 193 25,601 5,054 4,577 0 17,217 52,642 3,360 34,208 34,208 3,162
1985 5,057 7% 135,748 12,275 2,816 0 142 22,781 2,664 5,862 0 0 31,449 2,894 28,481 28,481 5,392
1986 76,571 103% 171,873 12,782 4,831 0 108 21,690 2,686 8,010 0 0 32,494 2,287 26,771 26,771 7,391
1987 2,374 3% 128,352 12,147 1,996 0 150 27,209 3,812 4,573 0 0 35,744 1,848 33,019 33,019 3,887
1988 8,732 12% 99,150 10,293 4,092 0 102 23,917 2,803 4911 0 0 31,733 1,794 28,616 28,616 4,856
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Releases
Inflow End of Precip. Member Project Water
Water % of WY Gross on SWP Direct  Tecolote ~SYRWCD Tunnel Unit Water Rights
Year Computed Average Storage = Evaporation Lake Inflow Diversion  Tunnel ID#1 Downstream  Fish  Spills Total Infiltration  Deliveries  Deliveries Releases

1989 4,044 5% 66,098 8,366 1,459 0 86 20,632 2,802 6,670 0 0 30,190 1,878 25,398 25,398 6,670
1990 2,627 4% 34,188 6,019 909 0 66 16,384 863 4,792 0 0 22,105 2,031 19,344 19,344 4,792
1991 53,566 72% 60,995 6,373 2,057 0 43 15,762 1,656 4,983 0 0 22,444 1,876 19,337 19,337 4,983
1992 135,828 183% 157,066 11,239 4,022 0 52 18,170 891 13,427 0 0 32,540 1,899 21,012 21,012 13,099
1993 333,387 450% 177,479 13,428 8,875 0 79 22,582 2,042 1,591 1,429 280,698 308,421 1,894 26,597 26,597 1,518
1994 16,729 23% 151,046 12,561 4,144 0 73 22,821 1,819 9,537 494 0 34,744 1,937 26,650 26,650 9,192
1995 365,092 493% 134,855 10,321 10,063 0 64 23,887 109 1,823 740 354,402 381,025 2,028 26,088 26,088 1,547
1996 33,243 45% 120,503 11,627 2,653 0 76 24,721 2,109 9,703 2,012 0 38,621 2,040 28,946 28,946 9,313
1997 56,552 76% 124,771 11,861 2,911 148 83 26,785 1,785 13,205 1,623 0 43,481 2,034 30,687 30,539 12,791
1998 475,175 641% 185,500 11,350 12,071 1,354 60 24,473 0 3,956 1,976 386,055 416,520 2,057 26,590 25,236 1,684
1999 21,562 29% 168,772 12,341 4,077 323 70 26,397 0 883 2,999 0 30,349 2,091 28,558 28,235 0
2000 51,895 70% 170,840 12,435 4,972 2,156 79 30,365 0 5,972 2,037 6,067 44,520 2,413 32,857 30,701 4,423
2001 152,773 206% 173,479 11,995 7,712 818 78 26,089 0 3,502 2,157 112,313 144,139 2,404 28,571 27,753 1,795
2002 5,508 7% 129,370 11,004 2,040 4,627 90 30,976 0 11,961 2,253 0 45,280 2,405 33,471 28,844 11,466
2003 18,822 25% 115,449 9,402 3,707 6,816 99 28,781 0 2,292 2,691 0 33,863 1,714 30,594 23,778 2,000
2004 5,750 8% 71,378 8,829 1,782 5,924 83 32,269 0 14,217 2,134 0 48,703 2,229 34,580 28,656 14,193
2005 401,752 542% 179,994 11,763 8,365 3,137 62 26,796 0 2,894 3,045 260,078 292,875 2,600 29,458 26,321 1,813
2006 100,496 136% 180,203 12,354 6,075 1,014 66 24,119 0 0 8,079 62,828 95,092 2,196 26,281 25,367
2007 4,264 6% 132,392 11,940 1,716 5,204 83 32,797 0 9,327 4,930 0 47,137 1,958 34,838 29,634 9,327
2008 109,471 148% 173,280 13,448 4,712 4,701 79 32,591 0 2,274 6,668 23,014 64,626 2,291 34,961 30,260 2,274
2009 12,025 16% 142,479 12,220 3,114 2,602 82 27,634 0 0 8,688 0 36,404 1,794 29,510 26,908

Maximum 525,400 709% 196,889 14,624 12,071 6,816 662 32,797 5,054 23,794 8,688 468,150 493,480 9,621 35,979 35,979 23,794

Minimum 1,910 3% 9,188 1,319 108 323 43 2,117 109 883 494 1,405 3,921 1,714 8,851 8,851 56

Average 89,251 120% 141,254 11,086 4,135 3,223 165 20,928 2,571 5,756 3,187 139,979 79,761 3,007 25,481 24,778 5,369

Source: Bureau of Reclamation, Cachuma project, Historical Operation Data, Table 4. August 2010.

Notes:

1. The percent of average is based on the historical average annual runoff of 74,100 af estimated for the Santa Ynez River at the gauging station near the town of Santa Ynez. This average is based on 22 years of record during the period October 1929 through September 1952, excluding the no-
record for water year 1932.

Computed inflow is the algebraic sum of the change in storage, releases, spills, and evaporation minus precipitation on the reservoir surface and SWP inflow.

In water year 1971, the inflow included approximately 5,700 af, which reached Cachuma Lake after being released from storage in Gibraltar Reservoir. The remaining inflow (25,300 af) was about 34 percent of the historical average.

In water years 1971 and 1972, 5,580 af and 1,358 af, respectively, were released through the Tecolote Tunnel for delivery to the City of Santa Barbara, which had been temporarily stored in Lake Cachuma.

Releases indicated include leakage from around spillway gates and through river outlet works valves.

In water year 1995, the water spilled down the river was due to large winter storms and a reservoir restriction, which resulted from a safety of dams concern.

The Member Unit Deliveries is the algebraic sum of the releases to the SYRWCD, ID #1, Direct Diversion, and the Tecolote Tunnel plus infiltration into the tunnel.

Based on the new capacity table prepared in August 1955, the storage was reduced by 1,610 af on August 1, 1955. In March 1989, a sediment survey was completed resulting in capacity reduction of 14,465 af at 750 feet elevation. A revised capacity table went into effect on June 1, 1990,
reducing the storage by 7,322 af. A new capacity table went into effect on July 1, 2001, which resulted in reducing the storage by 2,379 af.

9. Data for water years 1958—-2001 were taken directly from the Annual Progress Reports submitted to the SWRCB. Data for water years 1953-1957 were taken from Daily Operations Reports.

10.  Releases to Tecolote Tunnel in water years 1998-2002 include SWP water conveyed through the reservoir and tunnel.

11.  Project Water Deliveries equals the Member Unit Deliveries minus the SWP water conveyed through the reservoir and tunnel.

12.  For water years 1953-1966, Water Rights Releases were reported as “water released for downstream rights” in the Annual Progress Reports, not including outlet spill releases.

13.  For water years 1967-1973, Water Rights Releases were reported as “"downstream releases from Bradbury Dam outlets for live-stream purposes” in the Annual Progress Reports, not including outlet spill releases.

14. For water years 1974-2002, Water Rights Releases were taken directly from the monthly downstream users reports.

15.  Note that from 1998 through 2009 (present), SYRWCD, ID #1 receives its Cachuma Project entitlement through an exchange with South Coast Project members.

P NS kW
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As provided in Order WR 73-37 and Order WR 89-18, the inflow to Cachuma Lake is credited to the
Above Narrows Account (ANA) to the extent there is no visible flow (live stream) at designated locations
in the river from Bradbury Dam to Floradale Avenue in the Lompoc Valley. Water credited to the ANA
remains stored in Cachuma Lake until it is released at the request of SYRWCD or lost by spill. The
SYRWCD may request releases from the ANA once dewatered storage in the Above Narrows Alluvial
Groundwater Basin exceeds 10,000 af. The monthly balance in the ANA may not exceed the total
dewatered storage within the Above Narrows Alluvial Groundwater Basin. The ANA is not subject to
evaporative losses in the lake, but is deemed the first water spilled to the extent that the dewatered

storage is reduced by such spills.

The Below Narrows Account (BNA) is based on the difference between the actual percolation below the
Narrows and the estimated percolation that would have occurred if river flows were not impounded by
Cachuma Lake. Reclamation calculates monthly “constructive” flows and percolation, and estimates the
difference using two percolation curves adopted in Order WR 89-18. The two curves reflect different
flow-percolation relationships based on groundwater levels in the Lompoc Plain. Reclamation has been
using the upper curve until such time sufficient well data have been collected to determine which curve
should be used to determine the differences in percolation with and without the Cachuma Project. In
general, use of the upper curve provides a higher rate of credit accrual in the BNA. Pursuant to a
December 17, 2002, settlement agreement, CCRB, SYRWCD, SYRWCD, ID #1, and the City of Lompoc
have agreed that the upper curve should continue to be used for purposes of establishing BNA credits,
but under certain conditions, a portion of the credits should be set aside for the Member Units” use

during dry conditions.

Dewatered storage capacity in the groundwater basin allows for additional percolation of rainfall and
tributary runoff below Bradbury Dam. Water releases to recharge downstream groundwater basins are
made in average and dry years, based on the amount of dewatered storage in the Above Narrows
Alluvial Groundwater Basin and the extent of percolation from tributary flows in the Below Narrows
Basin. In very wet years, downstream basins are full and do not require recharge to satisfy downstream
water rights. In dry years, releases are typically made in the summer and early fall to recharge the upper
reaches of the Above Narrows Alluvial Groundwater Basin (Santa Ynez Subarea). In normal and some
dry years, combined releases to satisfy the Above Narrows Alluvial Basin and the Below Narrows Basin
are made in the summer and fall. These releases are made when the river is dry with an initial rate of 135
to 150 cfs for a period of 10 to 15 days until the water reaches the Lompoc Basin Forebay. At that time, the

releases are reduced to 50 to 70 cfs for several weeks to months, depending upon percolation rates.

Releases from Bradbury Dam from water year 1953 to 2009 are shown in Table 2-2. Annual releases from

the ANA and the BNA are shown in Table 2-3, Historical Releases from the ANA and BNA, by calendar
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year and on Chart 2-3, Historical Annual ANA and BNA WR 89-18 Releases (Appendix B). Monthly
releases under Order WR 89-18 are shown on Chart 2-4, Historical Monthly WR 89-18 Water Rights and
Fish Releases (Appendix B). For the period from 1989 to 2009, the average annual release was 5,305 af.
The average annual releases during the period from 1973 to 1988 were substantially less than the releases

since 1989, particularly for the BNA.

Table 2-3
Historical Releases from the ANA and BNA

Releases
(afy)
Calendar Year ANA BNA Total
Releases under Order WR 73-37
1974 1,353 0 1,353
1975 1,134 0 1,134
1976 4,237 0 4,237
1977 2,299 0 2,299
1978 62 0 62
1979 1,200 0 1,200
1980 0 0 0
1981 4,175 0 4,175
1982 6,655 755 7,410
1983 0 0 0
1984 3,162 0 3,162
1985 5,686 0 5,686
1986 5,317 1,780 7,097
1987 3,887 0 3,887
1988 5,050 1,283 6,333
Releases under Order WR 89-19
1989 5,192 0 5,192
1990 4,792 0 4,792
1991 7,745 3,638 11,383
1992 4,930 3,287 8,217
1993 0 0 0
1994 6,727 4,012 10,739
1995 0 0 0
1996 7,319 3,459 10,778
1997 9,572 3,438 13,010
1998 0 0 0
1999 0 0 0
2000 4,360 1,858 6,218
2001 0 0 0
2002 9,054 4,412 13,466
2003 0 0 0
2004 11,494 4,512 16,006
2005 0 0 0
2006 0 0 0
2007 6,703 4,897 11,600
2008 0 0 0
2009 0 0 0
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224 Conveyance and Releases of SWP Water
Deliveries and Allocations

Beginning in 1997, water from the State Water Project (SWP) has been delivered to SYRWCD, ID #1 and
the South Coast Member Units. For the latter, SWP water is delivered to Cachuma Lake through the
outlet works in Bradbury Dam. The SWP water mixes with water in Cachuma Lake, and an equivalent
amount is removed from the lake through the Tecolote Tunnel, representing delivery of SWP water to the
South Coast. Under an agreement with Reclamation, SWP water can be stored in Cachuma Lake for up to
30 days; thereafter, a storage charge is imposed. SYRWCD, ID #1 receives its SWP entitlement by direct
delivery from the CCWA pipeline. In addition, SYRWCD, ID #1 receives SWP water directly under an
exchange agreement with South Coast Member Units, although this water is not included in SYRWCD,
ID #1’s SWP entitlement.

SWP contract entitlements for the Member Units are listed below:
e Carpinteria Valley Water District — 2,000 acre-ft/yr;

e Montecito Water District — 3,000 acre-ft/yr;

e City of Santa Barbara — 3,000 acre-ft/yr;

e Goleta Water District — 4,500 acre-ft/yr (Goleta Water District has an additional 2,500 af drought
buffer); and

e SYRWCD, ID #1 — Under the Water Supply Agreement, the District is entitled to 2,000 acre-ft/yr, of
which 500 acre-feet per year plus 200 af of drought buffer water is delivered. The remaining 1,500 af
is contractually obligated to the City of Solvang through a separate agreement.

In addition to these annual entitlements, each Member Unit has contracted with CCWA for a portion of
the CCWA 3,908-afy Drought Buffer that CCWA purchased to firm up the reliability of the SWP
entitlements to Santa Barbara County contractors. During years when availability of SWP water exceeds
project participants’ demand, the Member Units can store drought buffer water in a groundwater basin
or reduce their groundwater pumping and take drought buffer water instead. Stored drought buffer

water can be used in dry years to augment SWP water deliveries.

The overall availability of SWP water varies with hydrologic cycles in northern California and contractor
demands throughout the state. During wet years, the SWP is able to deliver sufficient amounts to meet all
or most contractor requests. During dry years, the SWP experiences shortages and contractors only
receive a portion of the requested deliveries. The long-term annual average delivery of SWP water to the

Santa Barbara County SWP contractors is estimated to be 77 percent of total entitlement, not including the
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drought buffer.l Actual deliveries of SWP since 1998 have ranged from 15 to 100 percent, with an average
of 67 percent in the last 13-year period.

DWR issues the State Water Project Delivery Reliability Report every two years, with the Final 2009 now
available. Based on information from the Final DWR Reliability Report, the average reliability of future
SWP Table A deliveries through 2029 is projected to be 63 percent.? This percentage of allocations is
based on computer modeling of the state's watersheds, with past hydrology adjusted for factors that
affect reliability. The projected average reliability is a decrease from the provided average in the 2007

Final State Water Project Delivery Reliability Report of 66 to 69 percent for the scenarios through 2027.3

Deliveries of SWP water to the Member Units for the period since 1998 are shown in Table 2-4, Recent
(1998 to 2009) State Water Project Deliveries for Cachuma Project Member Units.

SWP water is delivered to Cachuma Lake at the dam outlet works, which is also used for releasing water
to the river. No SWP water can be delivered to the lake when water is being released from the dam.
However, SWP water can be mixed with water being released from the dam and simultaneously
discharged to the river due to configuration of the outlet works; however, no release occurs April through
June if flow is continuous in the river. The SWP pipeline can deliver up to 22 cfs through the outlet
works. A Warren Act Agreement between Reclamation and CCWA provides for the conveyance of SWP

water through the Cachuma Project and includes the following key terms:

e SWP water may be commingled with Cachuma water, but must not exceed 50% of the total rate of
releases to the river at any time,

¢ Commingled water must not enter the stilling basin with a temperature over 18 degrees Celsius,
e SWP water may not be delivered to the reservoir during spill events, and

e Mixing of SWP with Cachuma to reduce address water quality concerns.

This estimate is based on a simulation of the SWP during the period 1922-1994, using the Department of Water
Resources model DWRSIM version 9.06T, provided to Stetson Engineers for this EIR. The model utilizes the
historic hydrology of the Sacramento-San Joaquin Delta to predict annual delivery in the SWP as a percentage of
total entitlements. Based on the simulation model, annual deliveries are reduced to 20 — 30 percent of full
entitlement during severe drought periods. Results of the simulation model are shown on Chart 2-5 in Appendix
B.

California Department of Water Resources, Bay-Delta Office, Final - The State Water Project Delivery Reliability
Report 2009, (August 2010), Tables 6.20 and 6.21, 46.

3 California Department of Water Resources, Bay-Delta Office, Final The State Water Project Delivery Reliability
Report 2007, draft document (August 2008), Table 6.13, 51.
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Table 2-4
Recent (1998 to 2009) State Water Project Deliveries for Cachuma Project Member Units

Water Year (af) !

Member Unit* 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 2008-09
Carpinteria Valley Water District? 419 383 289 345 311 1,093 1,163 729 436 479 621 306
Montecito Water District? 113 111 602 346 902 2,140 1,874 1,297 648 2,713 3,677 1,207
City of Santa Barbara? 0 0 0 0 1,118 1,733 1,594 1,255 648 567 631 427
Goleta Water District? 2,939 2,161 2,998 1,989 3,192 3,842 2,689 2,516 964 2,991 1,693 1,367
SYRWCD, ID #13 973 1,366 621 564 303 773 378 628 704 597 196 241
TOTAL 4,444 4,021 4,510 3,244 5,826 9,581 7,698 6,425 3,400 7,347 6,818 3,548

Source: Communications with William Brennan, Executive Director, Central Coast Water Association, August 2010.

1 Water year represents October through September.

2 Some or all of this water was delivered to SYRWCD ID #1 and exchanged for Cachuma Project water, which was delivered to the South Coast as if it were SWP water.

3 WY 1998 deliveries include 50 afy of drought buffer water. WY 1999 deliveries include 200 afy plus 841 afy of DWR Turnback Pool water. WY 2000 deliveries include 200 afy of drought buffer
water.

4 SYRWCD ID #1 total are Table A only; all other participants include Table A and Exchange water.
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Areas of Significant Uncertainty for SWP Delivery Reliability

There are three significant factors contributing to uncertainty in the delivery reliability of the SWP:
possible effects from climate change and sea level rise, the vulnerability of Delta levees to failure, and
greater operation restrictions imposed by the USFWS and NMES in response to decreasing populations of

endangered fish species.4 Each of these uncertainties is discussed below.
Climate Change and Sea Level Rise

Climate change is identified in the Final 2009 update of the California Water Plan (Bulletin 160-09)° as
one of the key considerations in planning for the state’s water management. California’s reservoirs and
water delivery systems were developed based on historical hydrology and, under climate change; the

past may no longer be a good guide for the future.

Rising air temperatures are expected to continue to reduce snowpack, especially in low-elevation
watersheds where more precipitation may fall as rain rather than snow. Reduced snowpack is expected
to lead to higher winter runoff and lower spring runoff. This could increase flooding during the winter
and reduce river flows in the spring and summer, which may require water managers to evaluate the
tradeoffs between flood protection and water supply. Future sea level rise estimates range from 4 to
16 inches by mid-century and 7 to 55 inches by the end of the century. Higher sea levels could threaten
the existing levee system in the Sacramento-San Joaquin Delta. Salinity intrusion into the Delta could also
require increased releases of freshwater from upstream reservoirs to maintain compliance with water

quality standards.

For the SWP, these climate changes have the potential to simultaneously affect the availability of source
water, the ability to convey water, and users’ demands for water. This may exacerbate the existing
mismatch in California between where and when precipitation occurs and where and when people use

water.
Vulnerability of Delta Levees to Failure

Delta levees provide constant protection from flooding because most lands in the Delta are below sea
level. Most Delta levees, however, do not meet modern engineering standards and are highly susceptible

to failure. Levees are subject to failure at times of high flood flows, but also at any time of the year due to

4 California Department of Water Resources, Bay-Delta Office, Final - The State Water Project Delivery Reliability

Report 2009, (August 2010), 17 to 23.
5 California Department of Water Resources, California Water Plan Update 2009, July 2010.
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seepage or the piping of water through the levee, slippage or sloughing of levee material, or sudden

failure due to an earthquake.

A breach of one or more levees and island flooding may affect Delta water quality and water operations.
Depending on the hydrology and the size and locations of the breaches and flooded islands, a significant
amount of saline water may be drawn into the interior Delta from Suisun and San Pablo bays. At the time
of island flooding, exports may be drastically reduced or ceased to evaluate the salinity distribution in the
Delta and to avoid drawing higher-saline water toward the pumps. The introduced salinity then could
become dispersed and degrade Delta water quality for a prolonged period because of complex

relationships between Delta inflows, tidal mixing, and the time taken to repair the breaches.

A large earthquake in the Delta causing significant levee failures and island flooding could lead to
multiyear disruptions in water supply and significant water quality degradation. A worst-case scenario
for water supply effects would be a moderate or large earthquake causing extensive levee failure in the

late summer or fall of a dry year.
National Marine Fisheries Service and Fish and Wildlife Service Biological Opinions

Over the past five years and in response to declining fish populations, the rules defined by the federal
biological opinions issued under the Endangered Species Act for the operation of the SWP and Central
Valley Project (CVP) in the Delta have become more and more restrictive. In December 2008, the USFWS
issued a new biological opinion for delta smelt. In June 2009, the National Marine Fisheries Service
(NMFS) issued a new biological opinion covering winter-run and spring-run Chinook salmon, steelhead,
green sturgeon, and killer whales. The biological opinions imposed additional operational requirements

that restrict the amount of water supply that can be exported from the Delta.

225 Modified Storm Operations

In 1998, Reclamation initiated a modified storm operations program for the Cachuma Project to reduce
the frequency and magnitude of flood flows along the lower Santa Ynez River, particularly in the Lompoc
Valley. Reclamation implements the program at its sole discretion on an as-needed basis during wet
winters, but Reclamation consults with the Member Units and the Santa Barbara County Flood Control

District. The program consists of the following elements:

e Precautionary Releases. Reclamation will make releases from the conservation storage in the lake
prior to the onset of a flood (i.e., flow events that are likely to result in uncontrolled spills) in order to
create surcharge space for passing flood flows. By releasing water from the dam in a controlled
manner, which does not cause flooding, Reclamation may avoid spills, which are uncontrolled and
may cause flooding. Precautionary releases only evacuate a volume of storage that is equal to, or less
than, 50 percent of remaining runoff estimated to be in the watershed. Precautionary releases are
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made 24 to 36 hours in advance of a runoff event and typically will result in a 5- to 6-foot lowering of
the lake.

e Pre-releases. These releases match the inflows at the beginning of a flood event, designed to pass the
early part of a flood while maintaining as much of the surcharge space in the reservoir as possible.
Reclamation establishes a maximum allowable release level prior to initiating the releases that takes
into account downstream flows and flooding hazards.

¢ Gateholding. Under this method, Reclamation opens the spillway gates in response to a rise in the
reservoir as flood flows fill the lake. This action releases water downstream while maintaining a
minimum freeboard on the gates in order to prevent overtopping of the gates and the dam crest.

2.3 MEMORANDUM OF UNDERSTANDING FOR FISH STUDIES

In June 1994, various parties with interests along the Santa Ynez River executed the Memorandum of
Understanding for Cooperation in Research and Fish Maintenance (1994 MOU or MOU). Signatories to
the 1994 MOU include Reclamation, DFG, USFWS, CCRB, SYRWCD, ID #1, SYRWCD, SBCWA, and the
City of Lompoc. The MOU established a Fish Reserve Account of 2,000 afy to provide water for fish
studies, habitat, critical life stages, or passage of downstream fish. Fish studies commenced in 1994 under

the MOU.

Reclamation has historically managed the maximum water level of Cachuma Lake at 750 feet. However,
beginning in 1998, Reclamation surcharged the reservoir 0.75 feet when the reservoir spilled, providing
an additional 2,300 af of water. Water stored above 750 feet due to the 0.75-foot surcharge was credited to
the Fish Reserve Account. The reservoir has spilled 20 times since Bradbury Dam was completed. The
most recent spills occurred in 1998, 2000, 2001, 2005, 2006, and 2008. A summary of historic spills is
provided in Table 2-2. When the reservoir level did not exceed 750 feet in a given year, 2,000 af from the
minimum pool (“dead storage”) was dedicated to the Fish Reserve Account. (Note: The Fish Reserve
Account has been superseded by the requirements of the Biological Opinion, discussed in Section 2.4,

below.)

The 1994 MOU established two committees, the Consensus Committee to address policy issues and the
Santa Ynez River Technical Advisory Committee (SYRTAC) to provide technical input to the Consensus
Committee regarding the biological studies and analyses. The SYRTAC directs the studies performed
under the 1994 MOU and directed the timing and amount of releases from the Fish Reserve Account each
year. The committee is composed of various biologists and resource agency personnel. In addition to the
signatories to the 1994 MOU, the following agencies and organizations are participants in the SYRTAC:
NMEFS; U.S. Forest Service; Natural Resources Conservation Service; California Trout; Santa Barbara
Urban Creeks Council; Central Coast Regional Water Quality Control Board; CCWA; Santa Barbara
County Fish and Game Commission; and the California Coastal Commission. The SYRTAC provides data
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and recommendations to a Consensus Committee that, in turn, reviews the SYRTAC’s work and provides
necessary direction. A full-time fish biologist is funded under the 1994 MOU to conduct field
investigations and compile data. Annual releases from the Fish Reserve Account during the period 1993
through 2000 ranged from 494 to 2,999 afy, as shown in Table 2-2. Monthly releases from the Fish Reserve
Account are shown on Chart 2-4 (Appendix B).

The fisheries studies in the lower Santa Ynez River began in earnest in 1994. Major components of the
studies included: (1) flow recommendations for maintenance of the fish in the lower river, (2) evaluation
of steelhead habitat restoration on the tributaries below Bradbury Dam, (3) establishment of mainstem
spawning and rearing habitat, and (4) assessment of how to optimize the productive capacity of the
fishery in the mainstem river and the tributaries within the context of natural hydrological patterns and
available water supplies. The SYRTAC remained active until the Adaptive Management Committee
(AMC) was established by the Biological Opinion and Fish Management Plan (FMP) in 2000. The AMC
effectively replaced the SYRTAC.

The 1994 MOU also established a Fish Reserve Account of 2000 ac-ft/year to be used as determined by the
SYRTAC for fish maintenance in the lower river. This was a voluntary amount of water agreed to by the
Cachuma Member Units and was provided from Cachuma Project water supply. WR Order 94-5 made
that provision of 2000 af mandatory. The MOU was renewed in 1995 and stayed in effect until 2001, when
a new MOU was signed to implement the flow and non-flow management actions of the Cachuma

Project Biological Opinion and Lower Santa Ynez FMP.

A new MOU was executed in 2001 by essentially the same group of public agencies to implement the
steelhead management actions specified in the FMP and the Biological Opinion. This was a shift from the
studies in the 1994 and 1995 MOUSs to implementation of habitat improvements, removal or modification
of numerous fish passage barriers on the tributaries, and fish releases to meet target rearing flows and
supplementary migration passage flows as specified in the Biological Opinion and FMP. The Fish Reserve
Account was effectively superseded. Instead, “surcharging” the reservoir in spill years provides about
9200 af of water, which is wholly dedicated to the downstream fishery, with 3200 af reserved for passage
supplementation, 500 af reserved for adaptive management actions, and the balance to meet target
rearing flows, which flow rates were established under various hydrological conditions. The target flows
must be met regardless, so when the surcharge water is depleted, target flows are provided from project

yield.

Through these MOUs, a consensus-based, long-term FMP was developed that provides protection for
steelhead/rainbow trout downstream of Bradbury Dam through a combination of water releases from

Bradbury Dam through the Hilton Creek watering system, and the removal or modification of numerous
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fish passage barriers to steelhead on tributaries to the mainstem Santa Ynez River. By implementing these
actions, the parties to the MOU have created additional habitat for steelhead within the Santa Ynez River

watershed and increased the number of fish.
24 BIOLOGICAL OPINION
241 Background Information

In August 1997, NMFS designated the anadromous form of southern steelhead (Oncorhynchus mykiss)
inhabiting the Southern Evolutionarily Significant Unit (ESU), which includes the lower Santa Ynez River

below Bradbury Dam, as an endangered species under the federal ESA.

In April 1999, Reclamation requested a formal endangered species consultation with NMFS regarding
ongoing operations of the Cachuma Project under the provisions of Section 7 of the ESA. The request for
consultation included a Biological Assessment (revised in June 2000) (Appendix C to the 2003 Draft EIR),
prepared by the SYRTAC on behalf of Reclamation which proposed various modifications to operations
and conservation measures to protect the southern steelhead. The modifications to project operations
were developed in consultation with Reclamation and designed to improve the availability and quality of
habitat for O. mykiss in the lower river, while the conservation measures were designed to contribute to
the recovery of the population in the Southern ESU. The Biological Assessment formed the basis for the
Fish Management Plan (2000) discussed in Section 2.5, below.

The consultation was completed in September 2000, when the NMEFS issued a Biological Opinion.
(Appendix D) In the Biological Opinion, NMFS evaluated the effect of the ongoing operation and
maintenance of the Cachuma Project, including the changes in operations and conservation measures
proposed by Reclamation for the benefit of the O. mykiss population on the lower Santa Ynez River.
NMEFS also assessed impacts on critical habitat for the O. mykiss, which was designated on the lower river
on February 16, 2000. NMFS concluded that the operation of the Cachuma Project as proposed would not
jeopardize the continued existence of O. mykiss in the Southern ESU and was not likely to destroy or
adversely modify critical habitat. The Biological Opinion contains mandatory terms and conditions,
including operational changes that are required to implement 15 specific “reasonable and prudent
measures” necessary to minimize take of the O. mykiss. Reclamation is currently implementing these

measures.

In essence, the Biological Opinion requires implementation of most of the operational changes and
conservation measures described in the Biological Assessment, along with additional operational,

reporting and monitoring requirements for O. mykiss. A summary of the operational and conservation
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measures described in the Biological Assessment and the additional operational changes required by

NMEFS in the Biological Opinion is provided below.

In 2005, NMFS revisited critical habitat designations and confirmed the critical habitat for O. mykiss
extending upstream from the lagoon within Vandenberg Airforce Base to Bradbury dam, including the
main tributaries (50 CFR Part 226). The policy of using of Evolutionarily Significant Units was superseded
by the alternative approach to determining “species” according to the Distinct Population Segment (DPS)
policy in 2006 (50 CFR Parts 223 and 224). This policy recognizes that within discrete O. mykiss
populations, resident and anadromous life forms remain “markedly different” from other populations as
a consequence of physical, physiological, ecological and behavioral factors. Using this criteria, all
naturally spawned steelhead originated in freshwater habitat below impassible barriers and which
exhibit an anadromous life history are considered part of the DPS. Individuals originating in freshwater
above impassible barriers that exhibit an anadromous life history are also considered part of the DPS

when they are within waters below the barriers.

In 2009, the SYRTAC completed the Summary and Analysis of Annual Fishery Monitoring in the Lower
Santa Ynez River 1993-2004. This document updates the data from the 2000 Fish Management Plan, and

summarizes the status of actions related to the Biological Opinion.

In May 2010, Reclamation released the Compliance Report for the Biological Opinion for the Operation
and Maintenance of the Cachuma Project on the Santa Ynez River in Santa Barbara County, CA 2003-
2009. This summarizes all actions accomplished to date relative to the 15 Reasonable and Prudent
Measures and Terms and Conditions of the Biological Opinion. Discussion of these actions and a

summary of compliance status are found in Subsection 2.4.6.
2411 Summary of Reasonable and Prudent Measures Status of Compliance

The Biological Opinion lists 15 Reasonable and Prudent Measures (RPM) and associated Terms and
Conditions. Table 2-4A, Summary of Reasonable and Prudent Measures/Terms and Conditions
Described in the Cachuma Project Biological Opinion and Status of Compliance, summarizes the
implementation and compliance status for each measure and term and condition. Details related to

specific RPM follow (Subsections 2.4.2 - 2.4.5)
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Table 2-4A

Summary of Reasonable and Prudent Measures/Terms and Conditions Described in the
Cachuma Project Biological Opinion and Status of Compliance

Biological
Opinion
Reference Summary of RPM and T&C Status
RPM 1 Maintain and monitor residual pool depth in Alisal and Refugio reaches during spill | Three-foot surcharge achieved in 2005. Residual pool depths maintained in
T&C 1[1] years and the first year after spill years if steelhead are present until the 3 foot spill years and year after spill years as required with two brief exceptions
surcharge is achieved (done) and the 11 passage barrier fixes are completed that were reported to NMEFS.
RPM 2 Maintain flow in Hilton Creek at flows > 2 cfs unless (1) the AMC decides otherwise | Implemented in 2000; minimum flows greater than 2 cfs maintained in
T&C 2[1] and NMFS approves or (2) the transect data indicate that habitat space does not Hilton Creek
decrease significantly at flows less than 2 cfs
RPM 2 Hilton Creek habitat monitoring: Implemented in 2000-2002.
T&C 2[2] Reclamation shall implement the Hilton Creek Habitat Monitoring study plan Monitoring report for study conducted from 2000 to 2002 submitted to
described on page 3-60 of the Revised Project Proposal (U.S. Bureau of Reclamation | NMEFS in 2003 (Reclamation 2003)
2000) and report the results to NMFS in each year the study is conducted
RPM 3 Develop and implement a plan for supplemental releases for fish mitigation Proposed revisions set to NMFS and authorized in 2005.
T&C 3[1] Reclamation shall design a strategy within six months of the issuance of this opinion | Program implemented in 2006 once Lake Cachuma was surcharged
to further refine the supplemental flow releases for steelhead migration. Such a
strategy shall include shifting migration supplementation releases away from dry
years when releases may not be helpful to the steelhead population in the Santa
Ynez and review of storm flow decay curves (mean, median, etc.) and other
methodologies for providing increased migration availability.
RPM 4 Reconsult with NMES if planned passage improvements will not be completed in Two Biological Opinion tributary passage projects and one non-Biological
T&C 4[1] 2005. Opinion project completed by 2005.
As all projects were not completed by 2005, request for reconsultation
submitted to NMFS in December 2005.
RPM 5 Do not mix CCWA water into the SYR during December through June unless flow is | Implemented in 2001 and ongoing as required.
T&C 5[1] discontinuous in the mainstem.
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Biological
Opinion
Reference Summary of RPM and T&C Status
RPM 6 During the next three years of water rights releases, monitor steelhead downstream | Implemented in 2004 and 2007. Third water rights release pending.
T&C 6[1] of Bradbury to confirm that they are not encouraged to move downstream.
RPM 7 Monitor mainstem and Hilton Creek stage and wetted width during first year of Implemented in 2000.
T&C 7[1-2] ramping. Deemed complete by NMFS in 2005.
T&C 7[1]: WR 89-18 ramp down wetted width and depth monitoring.
T&C 7[2]: Report results in the year they are collected
RPM 8 Reclamation shall avoid and minimize turbidity, sedimentation, loss of riparian Implemented for all projects.
T&C 8[1-19] vegetation, and steelhead relocation during implementation of tributary passage
fixes, the El Jaro Creek demonstration project, and future Reclamation enhancement
measures.
Reclamation shall obtain NMFS’s approval of final project designs.
Nineteen T&Cs specify project implementation best management practices (BMP)
and monitoring
RPM 9 Avoid and minimize steelhead harm and death during predator relocation and Ready to implement since 2000.
T&C 9[1-3] predator removal. Three T&Cs specify rescue implementation:
T&C 9[1]: Hilton Creek Fish Rescue Plan
T&C 9][2]: Electrofishing Policy
T&C 9[3]: BMPs for Predator Removal
RPM 10 All decisions that affect steelhead made by the AMC must be approved by NMFS Implemented in 2001.
T&C 10[1] before they are implemented
RPM 11 Monitoring of project impacts on steelhead (1) Monitoring report for 2000 to 2002 submitted to NMFS 2003;
T&C 11[1] Monitoring of Cachuma Project shall occur as described above and as described in (2) Synthesis Report for 1993-2004 submitted to NMFS 2009;
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Biological
Opinion
Reference Summary of RPM and T&C Status
RPM 11 Monitoring of project impacts on steelhead Implemented annually since 2000.
T&C 11[2] Monitoring involving take of endangered steelhead such as migrant trapping,
snorkel and bank observations, tagging, and tissue sampling, shall be conducted as
described in the revised project description and the following take minimization
and avoidance measures shall apply.
RPM 11 Monitoring of project impacts on steelhead Completed and submitted to NMFS in June 2009
T&C 11[3] Develop a plan to monitor changes to the bed and banks of the SYR within one year
of the issuance of this opinion.
RPM 11 Monitoring of project impacts on steelhead Implemented 2000-2001; new method implemented in 2004.
T&C 11[4] Target flow compliance monitoring at Highway 154 bridge
RPM 11 Monitoring of project impacts on steelhead Three-foot surcharge achieved in January 2005. There were no spills during
T&C 11[5] If conditions occur during the interim period that require pool surface areas to be 2003 and 200"1' therefmje res.idual POOl. depth maintenance and monitoring
maintained in the Alisal and Refugio reaches, Reclamation shall monitor these pools | Was not required. The interim period is complete.
on a weekly basis and adjust flows as necessary to maintain residual pool depth.
RPM 11 Monitoring of project impacts on steelhead Implemented in 2001, reports posted on Reclamation’s website.
T&C 11[6] NMES shall receive quarterly reports detailing water releases for fish and the
achievement of the flow targets (and pool surface areas) during the interim period
(until the 3.0-foot surcharge is achieved) and for the first three years of long-term
operations. In later years, these reports may occur on a yearly basis.
RPM 11 Monitoring of project impacts on steelhead Monitoring program has been implemented since 2000 with minor changes
T&C 11[7] Reclamation shall provide plans for changes in monitoring locations and to program elements.
methodologies and obtain approval from NMFES prior to implementation
RPM 11 Monitoring of project impacts on steelhead Implemented in 2001, and ongoing as needed.
T&C 11[8] Reclamation shall identify to NMFS the personnel designated to conduct the
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Biological
Opinion
Reference Summary of RPM and T&C Status
RPM 12 Reclamation shall relocate steelhead in danger of becoming stranded should releases | Ready to implement since 2000 pending need.
T&C 12[1-3] fall due to mechanical or human error.
T&C 12[1]: Notify NMFS & relocate steelhead
T&C 12[2]: Use Hilton Creek Fish Rescue Plan methods
T&C 12[3]:Emergency procedures under 50 CFR 402.05
RPM 13 Temporary road crossing maintenance and vehicle use during seismic retrofit Implemented in 2000.
T&C 13[1-2] T&C 13[1]: Implement Steelhead Protection Measures
T&C 13[2]: Limit crossing to six or fewer vehicle round-trips
RPM 14 If upgrading the Hilton Creek water supply line to increase capacity requires HCWS upgrade completed in 2005 without shutting down the water supply
T&C 14[1] shutting down the supply of water to steelhead in Hilton Creek and/or the Santa to Hilton Creek.
Ynez, Reclamation shall reinitiate consultation on the Cachuma Project.
RPM 15 Reclamation shall work with NMFS to design and implement a strategy to further (1) Passage supplementation recommendations from the AMC approved by
T&C 15[1] verify the analysis of migration supplementation and mainstem rearing targets NMES in 2005; led to the formation of the Real-Time Decision Group.
within six months of the issuance of this opinion (2) Rearing study-confirmation of rearing constrained by access
issues in Highway 154 Reach.
(3) Passage confirmed during 2006 supplementation and
monitoring.
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24.2 OPERATIONAL CHANGES

In order for the O. mykiss population to remain viable, adults must have opportunities to migrate
upstream to spawn, typically between December and April when seasonal rainfall is sufficient to breach
the sandbar at the mouth of the river and provide upstream connectivity. Additionally, smolts need
sufficient flow and connectivity to migrate downstream to the ocean, typically between February and
May. The amount of time it takes for adults to migrate upstream to spawn in the Santa Ynez River is not
known; however, the available information indicates a range of between 8 and 31 miles per day,

depending on flow rates (Groot and Margolis 1991, Dettman and Kelly 1986).

Target flows designed to meet minimum O. mykiss migration passage opportunities were based on the
Adult Steelhead Passage Flow Analysis for the Santa Ynez River (SYRTAC 1999), which analyzed the
historical flow conditions in relation to the Cachuma Operations, using the channel configurations
existing at that time. By comparing the flow rates both with, and simulated without Cachuma Operations
for the same period of record (1942-1993), this analysis found that, historically, O. mykiss had greater

passage opportunities than are present under the current operating regime.

The flow conditions between 1942 and 1993 were analyzed to determine flow rates at four locations
downstream of Bradbury dam (River Park in Lompoc, Cargasacchi Ranch, Alisal Bridge near Buellton,
and the upper Refugio Area near Solvang). The assumed passage criteria was based on Thompson (1972)
which identified a depth of greater than 0.6 feet over 25 percent of the wetted channel width, with at least
10 percent contiguous, and velocities of less than eight feet per second. Due to the observed conditions
found in southern California, these adult steelhead passage criteria were modified to recognize that fish
often are able to migrate when there is less than 25 percent of contiguous stream channel width and
wetted widths of less than 10 feet. Therefore, channel widths of eight feet of contiguous channel and
relative widths of 10 percent and 25 percent of wetted channel were used for the modeling (SYRTAC
1999).

Target rearing flows and fish passage supplementation criteria were developed to address the conditions
identified and meet the minimum requirements of the Biological Opinion, based on a series of studies
initiated cooperatively between SYRTAC, Reclamation, and NMFS and outlined in the BA and

subsequent supplemental studies.
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2421 Reservoir Surcharging

The operating plan that Reclamation proposed and NMFS evaluated in the Biological Opinion included
the surcharging of Cachuma Lake to provide additional water for fish releases. The Biological Opinion
assumed that Reclamation would complete the spillgate modifications to allow surcharging at 1.8 feet
during the calendar year 2002, and 3.0 feet during the calendar year 2005. If Reclamation did not meet the
deadline for the 3.0-foot surcharge, the Biological Opinion required that Reclamation re-initiate
consultation with NMFS under Section 7 of the ESA. (There was no requirement for Reclamation to re-
initiate consultation with NMFS if the 1.8-foot surcharge was not implemented.) Reclamation did not
implement a 3.0-foot surcharge in 2005 due to potential impacts to recreational facilities at the lake.
Instead, Reclamation implemented a 2.47-foot surcharge pursuant to a Memorandum of Understanding
(MOU) between CCRB, SYRWCD, ID #1, and the County of Santa Barbara. In 2009, the MOU expired and

Reclamation is now able to implement a 3.0-foot surcharge.

The amounts of water stored during surcharge years for 1.8-foot and 3.0-foot surcharges are shown in
Table 2-5, Allocation of Surcharged Water. Table 2-5 also shows the amount of surcharge water
dedicated to long-term and interim rearing target flows, the Fish Passage Account, and the Adaptive
Management Account under Reclamation’s proposed operating plan. These flows and accounts are
discussed in greater detail below. When the reservoir spills, the accounts shown in Table 2-5 are deemed
to spill and the accounts will receive a new allocation based on the amount of surcharge. Otherwise,
unused water from each account is carried over to the next year. Releases for interim and long-term
rearing target flows required by the Biological Opinion are derived from a combination of surcharge, the

Cachuma Project yield, and meeting target flow conditions with water rights releases.
2422 Ramping Water Rights Releases

In the Biological Assessment, Reclamation also proposed to implement a ramping schedule for the ramp
down of releases made to satisfy downstream water rights to prevent stranding of steelhead in the
mainstem. These ramping rates, which are a refinement of rates recommended by the SYRTAC, are
detailed in Table 2-6, Ramp Down Schedule for Releases Made to Satisfy Downstream Water Rights.
They have been used since 2000.
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Table 2-5
Allocation of Surcharged Water

Total
Surcharge Amount in
Surcharge Allocation Surcharge
Level (feet) Account and Use (af) Years
Interim rearing target flow releases 3,000
1.8 5,500
Fish passage supplementation 2,500
Long-term rearing target flow releases 5,500
3.0 Fish passage supplementation 3,200 9,200
Adaptive Management Account (for rearing or passage flows) 500
Table 2-6

Ramp Down Schedule for Releases Made to
Satisfy Downstream Water Rights

Maximum Ramp Minimum Ramp
Down Increment Down Interval
Release Rate (cfs) (cfs) (hours)

>90 25 4
90-30 10 4
30-10 5 4
10-5 25 4
5-3.5 1.5 4
35-25 1 4

In addition to the ramping schedule for water rights releases, additional fish passage supplementation
criteria were developed in 2004 by the SYRTAC Adaptive Management Committee (AMC), Reclamation
and NMFS; the criteria were formally approved by NMEFS in 2007. The purpose of the fish passage
supplementation program is to take advantage of rainfall events by supplementing the receding limb of
the hydrograph to increase the number of days passage is possible between the ocean and Bradbury
Dam. The supplementation rate and ramping down process are guided by the Real-Time Decision

Making Group, and attempt to mimic a decay function that maximizes passage opportunities.
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24.23 Mainstem Rearing Releases

The Biological Opinion requires Reclamation to meet interim and long-term target flows at two locations
on the mainstem. The objective of the flows is to improve summer rearing habitat conditions for O. mykiss
in the upper mainstem below Bradbury Dam to the Highway 154 bridge, as well as in lower Hilton
Creek. The target flows are produced by a combination of natural runoff and releases from Cachuma
Lake. Continuous flows are being provided in all but the driest years to Highway 154 (a distance of 2.9
miles). In years with spills exceeding 20,000 af and the year following such a spill year, flow is maintained

between the dam and Alisal Road (a distance of 10.5 miles).

Reclamation, in cooperation with the SYRWCD, has operated water rights releases to meet fish water
release targets in the Highway 154 reach since 1994, as well as during years when target flows are being
met down to Alisal Road, and proposes to continue this operation in the future. That is, when releases are
being made for water rights, the water from this source will be used to continue to meet the mainstem
target flows as well as the habitat flow requirement in Hilton Creek. Currently, water rights releases as
well as fish target flow releases are made from the outlet works and the Hilton Creek watering system
(described below) that is designed to deliver water to three release points: two along Hilton Creek and
one in the stilling basin (Figure 2-3). The design capacity of this system is 10 cfs. Releases made to satisfy
downstream water rights are made using the dam outlet works, with up to 10 cfs released through the

Hilton Creek watering system at the same time.

Water rights releases typically occur between June and November. The additional flow during summer
months does not augment spring flows to assist smolts in moving downstream. Because long-term target
releases are made as necessary, the accounting of the amount of water released from Highway 154 bridge

and Hilton Creek to meet target flows sometimes exceeds the amount allocated for fish in a given year.

Under Reclamation’s operating plan, the long-term target flows for each year depend on the amount of
water stored in Cachuma Lake and the extent to which Cachuma Lake spills. When Cachuma Lake spills
at least 20,000 af, the long-term target flow at the Highway 154 Bridge is 10 cfs. When Cachuma Lake
spills less than 20,000 af, or does not spill at all, but storage is at least 120,000 af, the target flow at the
Highway 154 Bridge is 5 cfs. When storage drops below 120,000 af, the target flow at the Highway 154
Bridge is 2.5 cfs. When storage drops below 30,000 af, no long-term target flow exists. Instead,
Reclamation anticipates that 30 af per month would be available to provide refreshing flows to the
Stilling Basin and Long Pool below Bradbury Dam. In addition, Reclamation must reinitiate consultation
with NMFS to determine what actions, if any, will be taken for O. mykiss in the mainstem under these

conditions. Long-term target flows at the Alisal Road Bridge are 1.5 cfs in years when Cachuma Lake
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spills at least 20,000 af and O. mykiss are present in the Alisal reach of the Santa Ynez River and in the

water year following any such year.

Long-term target flows are summarized in Table 2-7, Long-Term Mainstream Rearing Target Flows.
According to the Biological Assessment, this action will result in year-round flows with good quality O.
mykiss rearing habitat in the upper mainstem to the Highway 154 bridge and Hilton Creek. The SYRTAC
(2000) estimates that flows at Highway 154 would meet or exceed 2.5 cfs about 98 percent of the time, and

that flows at Alisal Road would meet or exceed 1.5 cfs about 75 percent of the time.

Until a 3.0-foot surcharge was implemented, the Biological Opinion provided for interim rearing target
flows, as summarized in Table 2-8, Interim Mainstream Rearing Target Flows. The framework and sites
for the target flows are the same as for the long-term target flows (Table 2-7). However, the target flow
amounts are less, Reclamation began implementing the long-term target flows with a surcharge of 2.47

feet in 2005.

The target baseflow releases were indexed to the hydrologic cycle via storage levels in Lake Cachuma and
vary in response to yearly changes in precipitation and runoff (water year type) within the watershed.
Populations of O. mykiss respond to the variable hydrologic conditions with a boom-bust cycle, with
abundance increasing during and following wet years when migration, spawning, and rearing habitat
expands and contracting during dry years. The Biological Opinion recognizes this yearly variability, and
baseflow targets are designed to take advantage of the “boom” years by extending flow following spill
events as well as maintaining suitable aquatic habitat by target flows of 2.5-5.0 cfs, which have been
maintained yearly since 2000 in compliance with the Biological Opinion at Highway 154. These flows
support suitable oversummering habitat conditions in the Highway 154 reach and provide ancillary
benefits of improved habitat conditions extending downstream to pool habitats within the Refugio and

Alisal reaches (SYRTAC 2009).
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Table 2-7
Long-Term Mainstem Rearing Target Flows

Lake Storage

Conditions Long Term Target Flow

(af) Reservoir Spill (cfs) Long Term Target Site
>120,000 Spill > 20,000 10 Highway 154
>120,000 Spill > 20,000 1.5* Alisal Road
>120,000 No spill or < 20,000 spill 5 Highway 154
<120,000 No spill 25 Highway 154
< 30,000 No spill Periodic release; < or = 30 af/month Stilling Basin & Long Pool
> 30,000 No spill or < 20,000 spill 1.5% Alisal Road**

* Only if steelhead are present in the Alisal Reach.
** This target will be met in the year immediately following a > 20,000 af spill year.

Table 2-8
Interim Mainstem Rearing Target Flows

Lake Storage

Conditions Interim Target Flow

(af) Reservoir Spill (cfs) Target Site
>120,000 Spill > 20,000 5 Highway 154
>120,000 Spill > 20,000 None Alisal Road
>120,000 No spill, or <20,000 2.5 Highway 154
< 120,000 No spill 15 Highway 154
< 30,000 No spill Periodic release; < or = 30 af/month Stilling Basin & Long Pool
> 30,000 No spill, or < 20,000 None Alisal Road

2424 Fish Passage Flows

The Biological Opinion also requires Reclamation to maintain a Fish Passage Account for purposes of
providing flows in order to increase the number of days that migration would be possible in the
mainstem of the river for steelhead to reach tributaries near Bradbury Dam. The water will be released in
the period January through May to extend the receding limb of naturally occurring storm hydrographs
once the sandbar at the mouth of the river has been naturally breached. Storms are defined as flows of 25
cfs or greater at the Solvang U.S. Geological Survey (USGS) gauge location. Releases would be made after

a storm has ended and flows have receded to 150 cfs at Solvang. In the event that storms do not produce
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150 cfs at Solvang, but flows exceed 25 cfs, then releases would be made to reach 150 cfs. The combination
of natural flows and the Fish Passage Account releases will provide an average of 14 days or more of

passable flows to facilitate steelhead migration to the mainstem and tributaries above Alisal Road.

As with interim and long-term target flows, under Reclamation’s operating plan implementation of the
Fish Passage Account was contingent upon implementation of either a 1.8-foot or 3.0-foot surcharge,
which was achieved in 2005. In addition, whether water is credited to the account depends on whether
the reservoir surcharges. The Fish Passage Account has been allocated 3,200 af in years when the
reservoir surcharges to 3 feet. Though the reservoir surcharged to 2.47 feet in 2005 and 2006, the full 3,200
af was allocated to the Fish Passage Account. Water is released to facilitate passage beginning in the year
following a surcharge year, and in subsequent years until the account is depleted. The account is not
subject to evaporation or seepage losses, and can be carried over to subsequent years. However, the

account is reset when the reservoir surcharges.
2.4.2.5 Adaptive Management Account

Reclamation proposed to create an Adaptive Management Account to provide additional releases for
future habitat needs that may be identified under an adaptive management program. Under
Reclamation’s operating plan, once a 3.0-foot surcharge has been implemented, Reclamation will allocate
500 af to the account in years when the reservoir surcharges at 3 feet. Though the reservoir was
surcharged at 2.47 feet in 2005 and 2006, the full 500 af was allocated to the Adaptive Management
Account. The account is not subject to evaporation or seepage losses, and can be carried over to
subsequent years. The account is used at the discretion of an Adaptive Management Committee (AMC) to
benefit O. mykiss and its habitat as determined by the committee, which is composed of Reclamation,

NMEFS, DFG, USFWS, CCRB, SYRWCD, ID #1, SYRWCD, and Lompoc.

24.3 Habitat Improvements
2431 Tributary Passage Impediment Removal Measures
2431 Tributary Passage Impediment Removal Measures

According to the Biological Opinion, there are many natural and man-made passage impediments on
tributaries below Bradbury Dam, particularly under low to moderate flow conditions. The impediments
include culverts, road crossings, and boulder cascades. Removal of these impediments would increase
access to suitable spawning and rearing habitats, thereby expanding the total available habitat for O.

mykiss on the lower river. The Biological Assessment identified the highest priority tributaries as being
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Salsipuedes, El Jaro, Hilton, and Quiota creeks because they have perennial flow in their upper reaches

and can support spawning and rearing.

The Biological Opinion listed eleven passage impediments along tributaries that Reclamation proposed to
remove on Hilton Creek (one on federal land and one under Highway 154) and on the following
tributaries: Salsipuedes Creek (Highway 1 bridge), Quiota Creek (six road crossings), El Jaro Creek (one
road crossing), and Nojoqui Creek (one road crossing). The Biological Opinion required Reclamation to
reinitiate consultation if the projects were not completed by 2005, which Reclamation did in December of
2005. The Biological Opinion also required Reclamation to minimize turbidity, sedimentation, loss of
riparian vegetation and steelhead relocation during implementation of tributary passage fixes. Appendix
G provides a status report for all habitat enhancement projects (Table 22 in Appendix G) as well as
“before” and “after” photographs of several completed restoration projects (Figures 10-13 in Appendix

G)
Hilton Creek Passage Projects

The Hilton Creek Cascade Chute Project was completed in December 2005. By installing six cast-in-place
control structures to produce step pools, reduce the jump heights, and create rearing habitat, water
velocities were reduced and resting places created, providing O. mykiss access to all 2,980 feet of suitable
habitat. The intermittent flow conditions and elevated temperatures found prior to implementation of
these improvements restricted successful reproduction, with few smolts moving downstream. Since these
improvements were completed, between 400-900 young-of-the-year O. mykiss have been observed in

yearly spring snorkel surveys (SYRTAC 2009).

The final upstream passage barrier is a culvert under Highway 154. Caltrans completed preliminary
engineering drawings in 2000 for modifications to the culvert to achieve fish passage with the intent of
implementing and funding the project within its agency. There were concerns by Caltrans that the
gradient of the culvert too steep to meet California Department of Fish and Game (CDFG) fish passage
criteria. In 2007, the design drawings were sent to CDFG for review, comment and approval. The project

has been dropped from further consideration by Caltrans.

Reclamation has not considered constructing the project due to potential legal challenges from an

adjacent landowner and design constraints related to the culvert gradient being too steep for fish passage.
Salsipuedes Creek Highway 1 Fish Passage Project

Salsipuedes Creek Watershed provides substantial spawning and rearing habitat for O. mykiss and is one

of the largest tributaries of the Santa Ynez River at 62 square miles as well as one of the closest to the

Impact Sciences, Inc. 2.0-31 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



2.0 Overview of the Cachuma Project

ocean. Observations indicate that flow from the Salsipuedes alone is sufficient to breach the sandbar at
the mouth of the lagoon. A concrete and rock grade control apron located on the downstream side of the
Highway 1 Bridge created a significant passage barrier at low flows, and a moderate passage barrier for
adults moving upstream under higher flows. Creation of three step pools and a 30-foot concrete sidewall
in 2002 has successfully restored passage to 12.5 miles of suitable habitat for juveniles and adults.

(SYRTAC 2009).
Salsipuedes Creek Jalama Road Bridge Fish Passage Project

Also located on Salsipuedes Creek, the concrete low-flow passage barrier located approximately 70 feet
downstream of Jalama Road Bridge and approximately 1/2 mile upstream of the Highway 1 project was
restored in 2003. The concrete grade control structure across a bedrock channel created a 4-foot drop and
leap barrier for both adult and juvenile O. mykiss. The fish ladder is comprised of four weirs and three
plunge pools separated by a 0.9-foot drop, which satisfies adult O. mykiss passage criteria and is within
the leaping ability estimated for larger juveniles as well. Each weir contains a 90 degree V-notch to
provide passage at lower flows. Visual observations have documented both young-of-the-year and
juvenile O. mykiss rearing in each of the step pools since 2004. Thus in addition to facilitating additional
passage opportunities, the project had a secondary benefit of creating new oversummering habitat

(SYRTAC 2009).
El Jaro Creek Demonstration Projects

El Jaro Creek is another tributary to Salsipuedes Creek and is primarily privately owned. Opportunities
for addressing erosion and sedimentation issues and development of a management strategy relied on
outreach, education and participation of private stakeholders. A series of demonstration projects have
been implemented to demonstrate technically feasible and cost-effective sediment management solutions
for reducing sedimentation in the tributary. To date, there have been three projects completed and
complimented by two public workshops focusing on Best Management Practices, which were attended

by 18 interested stakeholders.

1) An undersized culvert was removed and replaced with a properly sized culvert. The surrounding
area was stabilized to reduce erosion and headcutting in the upslope gully.

2) Immediately downstream of the culvert project, a large scour hole had developed at a bend in the
channel. This scour hole was filled with large boulders to reduce and limit storm related erosion.

3) Downstream of the scour hole, a floodplain enhancement project was implemented to reduce
siltation, stabilize the banks and increase native riparian vegetation. A hard toe of 4 to 5 ton boulders
was constructed at the base of the unstable slope, with the rocks placed so they were consistent with
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bankful elevation. Using native soils from the slump, the bank was backfilled and planted with
willows.

El Jaro Creek Rancho San Julian Fishway

San Julian Ranch Fishway was designed and is operated to support upstream and downstream migration
over a seven-foot-high migration barrier during both moderate to high flow conditions, as well as during
extended low flow conditions. Two fishway configurations were incorporated into the 62-foot-long
concrete structure, including entrance and exit, weir plates, wing baffles, trash rack, and an auxiliary
water system. The structure was installed beneath the existing San Julian Ranch access bridge on the left
bank of the stream channel (looking upstream). Completed in March 2009, the fishway has resulted in

increased numbers of O. mykiss upstream of the structure.
El Jaro Creek Cross Creek Ranch Fish Improvement

Cross Creek Ranch fish passage improvement involved restoring 250 feet of channel bank and installing a
series of five rock weirs within the active channel to allow fish passage over a low flow crossing of El Jaro
Creek. Riprap, pipe, and wire revetments and gabion baskets were also removed. O. mykiss now spawn

and oversummer within the project area.
Quiota Creek Fish Passage Projects

Quiota Creek, located approximately 8.4 miles downstream of Bradbury dam, drains a 7.6-square-mile
tributary to the Santa Ynez River. The creek meanders along and under Refugio Road, resulting in nine
at-grade concrete instream crossing barriers within three miles. These concrete crossings are in poor
condition, and limit access to the spawning and rearing habitat located in the upper reach of the creek.
Snorkel survey observations document a resident population of O. mykiss distributed in the perennial
middle and upper reaches, where water temperatures are among the coolest observed, under a well-
established riparian canopy. Repairing all nine crossings will restore over two miles of access and

additional high quality habitat.

The crossings are numbered starting where the creek meets the mainstem of the Santa Ynez River and
ascending upstream. Implementation of these passage improvements has been delayed due to a series of
conflicts with regulatory agencies and Santa Barbara County. In 2008, the Cachuma Conservation and
Release Board completed the removal of Crossing #6 and replaced it with a 48-foot bottomless arched
culvert and associated channel and bank restoration using grant funding. Designs are in progress for

replacing the other crossing and passage barriers (SYRTAC 2009)
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Since all of the projects listed in the Biological Opinion were not completed by 2005, Reclamation has

reinitiated consultation under Section 7 of the Endangered Species Act.
Nojoqui Creek Highway 101 Passage Impediment Repair Project

In June 2003, a feasibility analysis was completed to determine the potential biological benefit for
enhancing fish passage in Nojoqui Creek as well as an evaluation of measures to enhance fish passage
through the Highway 101 culvert (ENTRIX 2003). Analysis of the passage impediment at Nojoqui Creek,
completed in 2003, found that implementation of the project was not warranted due to the lack of

significant biological benefit and the high cost associated with enhancing passage.

Cachuma Project Biology Staff (CPBS) have continued to monitor habitat and fish usage in Nojoqui
Creek. Monitoring through 2009 has confirmed that there is no oversummering habitat upstream of the
bridge during the summer period due to the creek channel routinely going dry. Early annual surveys
indicated only limited amounts of water were available in the system during summer and fall. This was
apparent on several occasions when planned surveys could not be performed due to the stream being
dry. Furthermore, CPBS observations from 2000-2004 have documented that the perennial section of
Nojoqui Creek appears to be decreasing in length. As a result, annual surveys were discontinued,

although the CPBS continued periodic surveys of the habitat and fish usage in the creek.

A reconnaissance-level spawning survey conducted by the CPBS in January 2004 did not document any
steelhead/rainbow trout or evidence of spawning. In May 2005, CPBS conducted a snorkel survey from
the second Highway 101 Bridge to the fourth Highway 101 Bridge along Nojoqui Creek in order to assess
the presence of any steelhead/rainbow trout. This section appeared to represent the best available habitat
quality along the creek yet no steelhead/rainbow trout were observed. CPBS has also observed sections of
creek upstream of the Highway 101 culvert with little to no flow in the summers of 2005-2009 (CPBS
2005-2009). During a site visit by National Marine Fisheries Service (NMFS) and California Department of
Fish and Game (CDFG) to the Highway 101 culvert and the reaches above the culvert on Nojoqui Creek
in November 2006, the conditions were evaluated and they conclude that there was limited biological

benefit of the habitat upstream of this passage barrier.

Nojoqui Creek was initially designated as critical habitat for steelhead in the Lower Santa Ynez River, but
this designation has been removed in NMFS" most recent assessment suggesting that NMFS agrees that

suitable habitat is not present in Nojoqui Creek.
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2.4.3.2 Additional Measures on Hilton Creek

Construction of the Hilton Creek Watering System was completed in 2000, providing year-round flow of
cool, well-oxygenated water withdrawn from Lake Cachuma and delivered by a pipeline with three
separate release outlets, two located on Hilton Creek and the third outlet into the Stilling Basin located
below the dam. The Biological Opinion required that Reclamation augment flows via a supplemental
watering system, providing year-round flows with a minimum flow of 2 cfs. When Reclamation reduces
supplemental flows in Hilton Creek, it must comply with the following ramping schedule for Hilton
Creek: (1) releases from 10 to 5 cfs will be reduced at no greater than 1 cfs every 4 hours; and (2) releases

below 5 cfs will be reduced at no greater than 0.5 cfs every 4 hours.
2.4.3.3 Fish Rescue Program

The Biological Opinion (as well as the BA Proposed Action) requires Reclamation to capture and relocate
stranded O. mykiss that are vulnerable to exposure to elevated water temperatures, desiccation, or
predation. Fish rescue operations would occur on an as-needed basis under the direction of the Adaptive
Management Committee. The most likely relocation site for fish stranded in Hilton Creek, should the
flow levels drop below sustainable levels include the Long Pool below the dam, portions of the mainstem
between Bradbury Dam down to the Highway 154 bridge and the Long Pool, and certain downstream
tributaries. Hydrologic analysis indicates that a fish rescue operation could be necessary in approximately
2 percent of all water years. Fish rescue operations must be conducted with the approval and requisite
permits from DFG and NMFS, and are the expected adaptive management response to unfavorable
hydrologic conditions in Hilton Creek, other tributaries or within the mainstem. As the abundance of O.
mykiss increases in response to flow augmentation and habitat improvements, there may be a greater
need to rescue fish. Although it is expected that all fish operations would follow the basic procedures
outlined in the Hilton Creek Fish Rescue/Management Plan (2000), ongoing consultation and planning is
needed to ensure prompt response to strandings. Reclamation successfully captured and relocated

stranded O. mykiss in Hilton Creek in 1995 and 1998.
2.4.4 Additional Measures to Minimize Incidental Take

In addition to the operational modifications and conservation measures described above, the Biological
Opinion requires Reclamation to implement a number of other reasonable and prudent measures
necessary to minimize the incidental take of O. mykiss, three of which are operational in nature and

described below.
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2441 Maintain Residual Pool Depth

The Biological Opinion requires that until the 3.0-foot surcharge is achieved and the 11 passage
impediments along the mainstem and tributaries are completed, Reclamation must maintain pools in the
Alisal and Refugio reaches in spill years and the first year after spill years, if O. mykiss are present. This
action will be accomplished by maintaining residual pool depth using releases from Cachuma Lake.
Residual pool depth is the difference between the elevation of the deepest point in the pool and the

elevation of the lowest point of the crest (outlet depth) that forms the hydraulic control in the pool.
2442 Alternative Passage Flow Releases

The Biological Opinion required Reclamation to design a strategy within six months of the issuance of the
Biological Opinion to further refine the releases for O. mykiss migration. Such a strategy was to include
shifting releases from dry years when releases may not be helpful to the O. mykiss population in the Santa
Ynez River and review of storm flow decay curves (mean, median, etc.) and other methodologies for
providing increased migration opportunity. To meet this requirement of the Biological Opinion,
Reclamation has studied alternative passage flow criteria. The study was designed to address measures
outlined in the Biological Opinion to: (1) modify the Fish Passage Supplementation Program during dry
years, (2) better define the adaptive management program for upstream and downstream migration, and
(3) outline a method to verify the effectiveness of the migration supplementation. The results of the study
are presented in a memorandum entitled “Cachuma Project Fish Passage Supplementation Program:
supplementation criteria, real-time decision making, and adaptive management” (Adaptive Management
Committee, 2004). NMFS approved the Fish Passage Supplementation Program on October 11, 2005
(letter from NMFS, October 11, 2005).

Fish passage supplementation is triggered by two criteria: (1) flows in the Santa Ynez River at Solvang
must be greater than or equal to 25 cfs, which indicates that continuous passage for adults from the ocean
is possible provided the sandbar is breached; and (2) cumulative flow in Salsipuedes Creek has been
equal to or greater than 1,000 af since December. The USGS stream gauge at Salsipuedes, perennial flow
conditions and proximity to the ocean of this major south-side tributary provides insight into hydrologic
conditions just prior to the onset of the migration season and provides an indicator of subsequent
summer/fall low flow condition potential. This trigger is designed to prevent supplementation during the

majority of “dry” water years.

Flow supplementation is designed to enhance the storm hydrograph at the Solvang gauge, using a decay
function developed based on the hydrograph recession at the Los Laureles gauge, located above the

Cachuma reservoir. The Solvang gauge recedes faster than that at Los Laureles, which takes
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approximately 14 days to go from 150 cfs to 25 cfs. Fourteen days is considered to be a reasonable

minimum estimate of passage time for migrating fish. (AMC, 2004).

Flow supplementation was implemented in winter/spring 2006. The storms of February 28, 2006, and
March 29, 2006, were both supplemented, resulting in 19 additional passage days in February and five
additional passage days in March. Implementation of the Fish Passage Supplementation Program
directed by the Real-Time Decision Making Group in coordination with Reclamation appears to achieve

the desired passage augmentation goals identified in the Biological Opinion.
2.4.43 Restrictions on State Water Project Water Releases

The Biological Assessment described restrictions on the delivery of SWP water to the reservoir. SWP
water will not exceed 50 percent of the amount of water released from Bradbury Dam at any given time.
In addition, SWP water will not enter the stilling basin with a temperature over 18 degrees Celsius.
Finally, the Biological Opinion requires that releases of SWP water to the mainstem in conjunction with
water rights and fish enhancement releases shall not occur during the migration period of December

through June, unless flow in the mainstem is discontinuous. This requirement has been met since 2001.
2.4.5 Conservation Recommendations

Section 7(a)(1) of the ESA (16 U.S.C. § 1536 (a)) requires federal agencies to carry out programs for the
conservation of threatened and endangered species. To that end, NMEFS has developed three conservation
recommendations to avoid adverse effects to Santa Ynez River O. mykiss and aid in their recovery. These
actions are voluntary on the part of Reclamation. Specifically, NMFS recommends the following

discretionary measures:

1. Investigation of alternative methods to provide downstream water right holders with water from the
Cachuma project. This action could reduce the detrimental impacts sometimes associated with water
right releases.

As of 2010, no alternative methods for providing downstream water right releases have been
analyzed and proposed.

2. Study methods to make Bradbury dam passable to steelhead. There is a large amount of steelhead
habitat available upstream of the dam, which, if made accessible, could speed the recovery of the
species.

As of 2010, no studies have been conducted to identify and evaluate methods for making Bradbury
dam passable for O. mykiss. Several upper basin studies have been conducted to evaluate historical
extent of O. mykiss populations and their abundance, evaluate habitat quality and identify passage
barriers (AMC 2004b, Cachuma Conservation Release Board 2008, Stoecker 2004). The genetic
relationship between O. mykiss found in the mainstem, tributaries and upstream of the dams
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(including hatchery stocking information) has also been examined (Garza and Clemento 2007,
Cachuma Conservation Release Board 2007).

3. Design a study to investigate the role of periodic flood flows on the geomorphology of the channel
downstream of Bradbury dam. NMFS believes that these high flows play an important role in
creating and maintaining steelhead habitat.

As of 2010, a study investigating the role of periodic floods on channel geomorphology has not been
completed.

2.5 FISH MANAGEMENT PLAN AND SUMMARY REPORTS
251 Lower Santa Ynez River Fish Management Plan (2000)

The ultimate goal of the SYRTAC was to develop appropriate flow requirements and resource
management recommendations necessary to balance water supply needs and fisheries needs in the lower
river. In 1994, the first long-term study plan was developed, which was the foundational work for the
Lower Santa Ynez River FMP. It laid out a program of work to document and better understanding the
life history and habitat conditions required by steelhead in order to develop restoration goals,
management objectives, and a long-term management plan for the steelhead inhabiting the Santa Ynez

River and its tributaries.

The SYRTAC prepared a draft Fish Management Plan based on data collected between 1993 and 1996 and
issued it for public comment in April 1999. Public meetings to accept comments were conducted in Santa
Barbara and Santa Ynez. The SYRTAC issued a final Fish Management Plan in October 2000. It
incorporated the requirements of the Biological Opinion for the Cachuma Project issued by NMFS in
September 2000 (see Section 2.4), as well as provided a road map for future studies and mitigation
actions. The Fish Management Plan identifies specific reaches of the mainstem and tributaries for habitat
protection and improvement. The Plan assigns highest priority to lower Hilton Creek, which is located on
Reclamation property, and the mainstem of the river between Bradbury Dam and Highway 154 (Figure
1-3). Habitat conditions in these areas are relatively good, and water releases have the highest potential to
benefit aquatic habitat. The Plan also assigns a high priority to enhancing habitats on the following
tributaries, which have favorable flows and habitat conditions for aquatic resources: Quiota, El Jaro, and
Salsipuedes creeks (Figure 1-3). The management actions focus on steelhead trout. However, all actions
have been designed to either have no adverse impact on other native aquatic species along the river, or to
result in incidental beneficial effects to these species, which include the tidewater goby, three-spine

stickleback, prickly sculpin, Pacific lamprey, arroyo chub, southwestern pond turtle, and red-legged frog.

The management actions identified in the 2000 plan were designed to benefit O. mykiss and other aquatic

species directly and indirectly by: (1) creating new habitat and improving existing habitat in the lower
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river and tributaries; (2) improving access to spawning and rearing habitats in the lower river and
tributaries; and (3) increasing public awareness and support for beneficial actions on private lands. The
plan is based on an adaptive management strategy that calls for long-term monitoring to observe trends
in habitat conditions and O.mykiss populations. The performance of each management action has been
monitored, and modified to improve its effectiveness and respond to annual variations in hydrologic and
water supply conditions. In June 2009, the SYRTAC released the Summary and Analysis of Annual
Fishery Monitoring in the Lower Santa Ynez River 1993-2004. This updated report provides analysis of 12
years of data collection related to hydrology, water quality, habitat, fishery populations and habitat
enhancement actions. There were no major modifications or additional management actions added to
those identified in the 2000 report. Key areas of interest with management implications that were

examined in light of the twelve-year monitoring database included:

e Factors affecting the quality and availability of O. mykiss spawning and rearing habitat:
e The role of tributary spawning and rearing habitat for O. mykiss;

e Summer-fall habitat fragmentation in the mainstem river and in the tributaries;

¢ Relationship between wet and dry year hydrology, migration and spawning by anadromous O.
mykiss;

e The dynamic nature of the mainstem and tributary channels, especially during periods of high flow;

e The role of impediment and barriers to migrations; and

Predation by warm-water fishes.

Information on conditions between 2005 and 2010 will be summarized in the annual report that will be

released in 2011.

As part of the adaptive management strategy, a team of agency and water district representatives were
organized as the Adaptive Management Committee to advise and review all management and
monitoring activities. The Real-Time Decision Making Group was developed in 2005 as a response to the

need to coordinate fish passage supplementation releases with Reclamation.

Monitoring activities outlined by the Fish Management Plan (2000) and documented in the SYRTAC 2009
Report focused on continued baseline monitoring of habitat conditions and populations dynamics in
order to track any abundance increases related to management actions; special studies and investigations
to answer specific questions, testable hypothesis and/or linkages between monitoring elements,

associated management actions, and program guidance; and investigations designed to inform adaptive
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management decisions and provide guidance on future modifications and refinements to management

actions and project operations, as implemented through 2004.

Additional data on trapping results, snorkel survey results, and habitat assessments from 2005 to 2010 are
provided in Appendix G. Trapping efforts continued in Salsipuedes and Hilton creeks, and in the lower
mainstem of the Santa Ynez River. The number of anadromous O. mykiss adults captured from 2005 —
2010 peaked with 16 in 2008. The genetic origin of the anadromous O. mykiss extends from rivers in
Monterey County (two individuals) and included three individuals from San Luis Obispo County,
although the majority of individuals were from the Salsipuedes (five individuals), Hilton (four
individuals) and Quiota Creek tributaries of the Santa Ynez River (Table 10, Appendix G). Anadromous
O. mykiss adults were captured in seven out of 11 years. Both upstream and downstream migration has
been documented in Hilton and Salsipuedes creeks since 2005. Summaries of trapping results are found

in Appendix G.

Snorkel survey data from 2005-2010 indicates consistent presence of O. mykiss in the Refugio and Alisal
reaches of the lower Santa Ynez River, as well as in the main tributaries including Hilton, Quiota,
Salsipuedes and El Jaro creeks. The abundance of O. mykiss observed is highest in Hilton Creek,

associated with the consistent availability of water (Appendix G).

Habitat quality assessment was quantified in 1999 and 2001 and qualitatively assessed thereafter
(SYRTAC 2009). Since 2000, wet years and supplemental flows, along with passage restoration projects,
have resulted in the extension of O. mykiss distribution within the mainstem and tributaries. The recovery
of riparian vegetation associated with the interim target flow releases has increased cover and stabilized
banks in some reaches downstream of the Highway 154 bridge, although the majority of the mainstem

still has poorly developed riparian cover.

A summary map illustrating habitat quality and passage impediments/barriers is found in Appendix G.
A summary of Fish Management Plan actions is provided in Table 2-9, Summary of Fish Management

Plan Actions.
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Table 2-9
Summary of Fish Management Plan Actions

Actions by Reclamation and Member Units

Conjunctive use’ of releases made to satisfy downstream water rights and mainstem rearing releases
Fish passage supplementation

Adaptive management account

Hilton Creek habitat enhancement and fish passage project
Fish rescue program

Public education and outreach

Investigate passage around Bradbury Dam

Actions that Require Cooperation of Other Agencies and Private Landowners
Tributary enhancement measures

Tributary passage impediment removal

Mainstem habitat enhancement and protection
Genetic protection of Southern Steelhead populations
Access for adult steelhead to the upper watershed

Downstream passage for outmigrating juveniles from the upper watershed

1 “Conjunctive use” is defined in the Settlement Agreement in Appendix H.

2.6 DRAFT STEELHEAD RECOVERY PLAN

In July 2009, National Marine Fisheries Service released the Draft Southern California Steelhead Recovery
Plan (Recovery Plan). This plan outlines the recovery process necessary to accomplish the recovery of
southern steelhead (O. mykiss) and its removal from the federal list of Endangered and Threatened
Wildlife in the southern California Distinct Population Segment (DPS) (formerly Evolutionarily
Significant Unit). The Santa Ynez River is one of the four major rivers (along with the Santa Maria,
Ventura, and Santa Clara rivers) included in the Monte Arido Highlands Biogeographic Population
Group and is considered to be a Core 1 population. Core 1 populations are those identified as a high

priority for recovery actions.

The Draft Recovery Plan identifies the following objectives for recovering southern steelhead (O. mykiss):
1. Prevent O. mykiss extinction by protecting existing populations and their habitats.

2. Maintain current distribution of O. mykiss and restore distribution to previously occupied areas that
are essential for recovery.

3. Increase abundance of O. mykiss to viable population levels, including the expression of all life-
history forms and strategies.
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4. Conserved existing genetic diversity and provide opportunities for interchange of genetic material
between and within metapopulations.

5. Maintain and restore suitable habitat conditions and characteristics for all life-history stages so that
viable populations can be sustained.

6. Conduct research and monitoring necessary to refine and demonstrate attainment of recovery
criteria.

In order to be considered viable, the Draft Recovery Plan indicates that the run size needs to be sufficient
to result in an extinction risk of <5 percent within 100 years (estimated at 4,150 spawners/year) for the
whole DPS (Boughton et al 2007); that run size must be met during years of poor ocean conditions; and
that the anadromous fraction of the population should equal 100 percent of mean annual run size
proposed. The Recovery Plan recognizes that spawner density is unknown at present and further
research is needed. For the Monte Arido Highlands Biogeographic Population Group, all four Monte
Arido Highlands populations must meet the above recovery criteria for viability in order to achieve the
Draft Recovery Plan objectives as currently proposed. Additional factors that contribute to meeting the
recovery criteria include viable populations inhabiting watersheds with drought refugia, viable
populations separated from each other by at least 68 km or as widely dispersed as possible, and viable
populations that express all three life-history stages (fluvial-anadromous, lagoon-anadromous,

freshwater resident)

The Draft Recovery Plan lists the following critical recovery actions for the Santa Ynez River:

Implement operating criteria to ensure the pattern and magnitude of water releases from
Bradbury, Gibraltar and Juncal dams comport with the natural or pre-dam pattern and magnitude
of streamflow. Physically modify Bradbury, Gibraltar and Juncal dams to allow unimpeded
volitional migration of steelhead to upstream spawning and rearing habitats. Identify, protect, and
where necessary, restore estuarine and freshwater rearing habitats.

This recommendation is consistent with the conservation recommendations included in the Biological

Opinion stated in 2000, as described in Section 2.4.5.

Critical habitat for the Santa Ynez River was designated in September 2, 2005, (50 Federal Register 52488)
and includes approximately 48 miles of the river and its tributaries downstream of Bradbury Dam. The
river reaches upstream of Bradbury, Gibraltar, and Juncal dams are not included as critical habitat,
however, populations of O. mykiss that exist upstream of introduced barriers are largely or entirely
descended from relic O. mykiss populations ascending the watersheds historically (Boughton et al 2006).
Garzo and Clemento (2007) examined the genetic relationships of 1,581 tissue samples from O. mykiss
collected in traps in the Santa Ynez River below Bradbury Dam. They found that the Santa Ynez River

maintains a spatially differentiated population similar to the patterns observed in most coastal steelhead
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populations and that both native and hatchery fish appear to have migrated downstream of Bradbury
dam. Additionally, by examining other tissue samples originally studied by Nielsen (1998), they found
that the native fish found upstream of the dam appear to be descended from anadromous O. mykiss
historically, despite extensive stocking with hatchery fish over the years (Cachuma Conservation Release
Board 2007). Hatchery fish do not appear to have significantly interbred into the wild strain, potentially

due to different life cycle patterns.

Genetic studies indicate that life history forms (anadromous and freshwater) can be sympatric and each
result in progeny that exhibits the other life history strategy (Zimmerman and Reeves 2000, McPhee et al
2007). Studies indicate that even today O.mykiss leave freshwater lakes and migrate to upstream
tributaries (Bloom 2005). Therefore, the Draft Recovery Plan emphasizes restoring access to the
approximately 40 river miles upstream of the barriers in the Santa Ynez River in order to promote
ecological traits such as capacity to migrate long distances and withstand warmer temperatures. These
adaptations are thought to be critical to promoting the ability to withstand the hot, dry climate, and

potentially adjust to climate shifts associated with warming trends projected for the future.

Additionally, the Draft Recovery Plan outlines Threats Abatement Criteria, which consist of a matrix
ranking potential threats such as passage barriers, urban development, wildfires, roads and groundwater
extraction, which are tied to listing factors and priority for recovery actions. The threat source ranking for
the Santa Ynez River identifies six very high threats such as dams and water surface diversions,
groundwater extraction, agricultural development, recreational facilities, non-native species, and

wildfires. The single high-level threat identified was flood control.

Urban development, levees and channelization, mining and quarrying, roads, urban effluents,

agricultural effluents, and other passage barriers are identified as medium threats (NMFES 2009).

From this threat abatement assessment, the DPS recovery action matrix for the Santa Ynez River lists a
total of 33 action categories that are ranked based on the level of threat (1-prevent extinction, 2-prevent
significant decline, 3-all other actions for full recovery) combined with the five listing factors (a. Present
or threatened destruction, modification or curtailment of habitat or range; b. Over-utilization for
commercial, recreational, scientific or educational purposes; c. Disease and predation; d. inadequacy of
existing regulatory mechanisms; and e. other natural or human made factors affecting continued

existence) (NMFS 2009).

The recovery actions cluster in the following categories:

1A Physically modify Bradbury Gibraltar and Juncal dams to allow unimpeded volitional migration of
steelhead to upstream spawning and rearing habitats.
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1B Nine actions related to research and monitoring needed in order to recover steelhead, which includes
implementing operational criteria to ensure the pattern and magnitude of water release to comport
with natural or pre-dam patterns and magnitude of streamflow.

2A One action to develop and implement a plan to remove or physically modify all fish passage barriers
identified in the Santa Ynez River watershed to allow unimpeded volitional migration of steelhead to
upstream spawning and rearing habitats as identified in the Steelhead Migrations Assessment and
Recovery Opportunities for the Santa Ynez River (2003) and the Santa Ynez River Fish Management
Plan (2000.).

2B Twenty-one actions related to restoring watershed level function by relocating development,
restoring riparian habitat and function and integrating local planning and permitting documents
with fish recovery.

The above summary reflects the current recommendations of the Draft Recovery Plan. The final Recovery

Plan is expected to be released within the next year.
2.7 SETTLEMENT AGREEMENT

In 2002, the Cachuma Project Settlement Agreement (Agreement) was approved by the Cachuma
Member Units, Santa Ynez River Water Conservation District (SYRWCD), and the City of Lompoc (the
Parties). The Agreement is endorsed by Reclamation and supported by other entities (e.g., Cities of
Solvang and Buelton). The Agreement is considered “global” in that it resolves outstanding issues
between the parties, including water quantity, water quality, flood control and existing (at the time)
litigation. Notably, it provides support for the Fish Management Plan and Biological Opinion, including
the 3-foot surcharge. The Agreement resolves between the parties both water rights issues and fisheries

issues. A copy of the Settlement Agreement is provided as Appendix H.

The basic provisions of the Agreement include:

1. Support of WR 89-18. The Parties agree that releases pursuant to WR 89-18 as modified by the
Agreement will protect downstream water right holders and will not adversely affect water quality
otherwise available downstream, and further agree to support WR 89-18 and the modifications in the
Agreement as the appropriate mechanism for administering downstream water rights releases;

2. Protection of Public_Trust Resources. The Parties agree to mutually support the Terms and
Conditions of the National Marine Fisheries Service (NMFS) Biological Opinion and the Fish
Management Plan as the preferred operational program for the Cachuma Project in order to address
public trust resource issues;

3. Conjunctive Operation of WR 89-18 and Fish Water Releases. The Parties agree that downstream
water rights releases will be scheduled in accordance with existing provisions of WR 89-18
(Condition 5) assuring that such releases in the future are similar to the historical practices, such that
these releases operate conjunctively with the fish water releases required to meet target flows
described in the NMFS Biological Opinion;
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4. Deliveries during Releases. The Parties agree that deliveries of SWP water characterized by low
concentrations of total dissolved solids (TDS) will be scheduled in accordance with existing
provisions of the Warren Act contract such that deliveries of this low-TDS water will be maximized
during periods of WR 89-18 water rights releases, consistent with limitations in the NMFS Biological
Opinion. The objective of such co-mingling operations is to lower the TDS of water rights releases for
the lower Santa Ynez River downstream of Bradbury Dam;

5. Conjunctive Operation of the Below Narrows Account and the Lompoc Groundwater Basin. In
order to resolve a dispute about the switch from "Curve A" to "Curve B" for determining BNA credits
as provided in Condition 5 of Order WR 89-18, the Parties agree to operate the BNA Account
conjunctively with the Lompoc groundwater basin. This involves remaining on "Curve A" so that

more water is available in the Below Narrows area in all years, although some BNA water is made
available to the Cachuma Member Units during shortage years;

6. Livestream Determination and Other Monitoring Activity. In order to accommodate changed

circumstances (SWP deliveries to the Reservoir and releases of water for fish) and to provide for more
comprehensive water quality sampling along the River downstream of Bradbury Dam, the Parties
agree Conditions 5 and 6 of Order WR 89-18 require modification;

7. Protest to Change in Place and Purpose of Use Withdrawn. Lompoc will withdraw its protest to the
Cachuma Project Change in Place and Purpose of Use in connection with Phase I of the Order WR 94-

5 hearing;

8. Modified Winter Storm Operations. The Parties agree to Reclamation's adoption and continued use
of "Modified Winter Storm Operations" as described in technical memoranda cited in the Agreement
in order to help protect life and property along the Santa Ynez River downstream of Bradbury Dam;
and

9. Re-Opener. The Parties agree to review and evaluate various provisions of the Agreement after 10
years of operation, and if there is substantial evidence that objectives are not being met, then the
Agreement may be revised by mutual consent of the parties, with the concurrence of Reclamation
and SWRCB when applicable. If agreement cannot be reached, then any party may request that the
State Board review the matter in the manner provided by law.
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3.1 PROPOSED PROJECT
3.1.1 Description of the Proposed Project
Project Characteristics

As described in greater detail in Section 1, the project analyzed in this EIR consists of potential
modifications to Reclamation’s existing water rights permits (11308 and 11310; Applications 11331 and
11332) to provide appropriate protection of downstream water rights and public trust resources on the

Santa Ynez River downstream of Bradbury Dam.

As stated in the Notice of Preparation (NOP), development of revised release requirements and other
conditions, if any, in the Reclamation water rights permits (Applications 11331 and 11332) for the
Cachuma Project will take into consideration the NMFS’s Biological Opinion and the draft Lower Santa
Ynez River Fish Management Plan and other reports called for by Order WR 94-5. The revised release
requirements are to provide appropriate public trust and downstream water rights protection. Protection
of prior rights includes maintenance of percolation of water from the stream channel; as such, percolation
would occur from unregulated flow, in order that the operation of the project shall not reduce natural

recharge of groundwater from the Santa Ynez River below Bradbury Dam.

The hearing process has established an understanding of the scope of the project, as detailed in the
Cachuma Hearing Notice issued by the SWRCB on September 25, 2000, and revised on August 13, 2003.
The notices state that the SWRCB will be determining “if modifications in permit terms and conditions
for Permits 11308 and 11310 of the U.S. Bureau of Reclamation are necessary to protect public trust

resources and water right holders on the Santa Ynez River below Bradbury Dam.”

Currently, Reclamation releases water to satisfy downstream water rights in accordance with
requirements imposed by SWRCB Orders WR 73-37 and WR 89-18, as described in Subsection 2.2.3, and
the requirements of the Biological Opinion. The proposed project entails a potential modification of

existing release requirements under these Orders.

SWRCB Order WR 94-5 required Reclamation to release water for the benefit of fishery resources in
accordance with the 1994 MOU between Reclamation and various parties that is described in Section 2.3.
Independent of the release requirements under Order WR 94-5, Reclamation has recently modified its
operations to allow for additional releases for purposes of protecting and enhancing habitat for the

endangered southern steelhead along the river below Bradbury Dam in accordance with the Biological
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Opinion issued by NMFS (discussed in Section 2.4), and the Lower Santa Ynez River Fish Management
Plan (discussed in Section 2.5). The proposed project entails potential modification of the releases
required under Order WR 94-5, and potential imposition of other requirements, taking into consideration
the requirements of the Biological Opinion and Fish Management Plan, and the in-stream flow

requirements advocated by CalTrout (discussed in Subsection 3.2.2).
Project Objectives

The State CEQA Guidelines (Sec. 15124(b)) indicate that the EIR, as part of the project description, should
contain “a statement of objectives sought by the proposed project. A clearly written statement of
objectives will help the lead agency develop a reasonable range of alternatives to evaluate in the EIR and
will aid the decision makers in preparing findings or a statement of overriding considerations, if

necessary. The statement of objectives should include the underlying purpose of the project.”

The objectives for the project are:

e DProtecting public trust resources, including but not limited to steelhead, red-legged frog, tidewater
goby, and wetlands, in the Santa Ynez River downstream of Bradbury Dam, to the extent feasible and
in the public interest, taking into consideration: (1) the water supply impacts of measures designed to
protect public trust resources, and (2) the extent to which any water supply impacts can be
minimized through the implementation of water conservation measures;

e Protecting senior water right holders from injury due to changes in water quality resulting from
operation of the Cachuma Project, including water quality effects in the Lompoc Plains groundwater
basin that impair any senior water right holder’s ability to beneficially use water under prior rights;
and

e Protecting senior water right holders from injury due to a reduction in the quantity of water available
to serve prior rights.

3.1.2 Downstream Water Rights

Downstream water rights consist of appropriative and riparian rights to divert from the Santa Ynez River
surface or subterranean stream, and groundwater diversion from groundwater basins that under natural

conditions would be recharged by the river.

Known water right holders are listed below.
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Appropriative Diverters — Above Narrows
The following have licenses and permits:

e City of Solvang, Permit 15878 (Application 22423). Maximum diversion of 5 cfs for municipal and
industrial purposes from Santa Ynez River underflow. The City has two wells located in the Santa
Ynez Subarea of the Santa Ynez River Alluvial Basin. Production from 1997-1999 ranged from 879 to
1,053 afy, at a maximum diversion rate of 1.8 cfs. The permit expired in 1990 and the City filed a
petition for a time extension with the SWRCB, which was denied; the City has filed a petition for
reconsideration, and the SWRCB’s action is still pending.

o City of Buellton, Permit 15879 (Application 22516). Maximum diversion of 3.1 cfs for municipal and
industrial purposes with an annual diversion limit of 1,385 afy. The City has three wells in the Santa
Ynez River. Buellton petitioned the SWRCB to modify its place of use and add a new well to the
permit. Action on the petition is being consolidated with Buellton’s request for a license for its
maximum annual use in 1996 of 2.7 cfs, with an annual diversion limit of 557 afy.

e SYRWCD, ID #1, Permit 17733 (Application 24578). Maximum diversion of 4 cfs, from Santa Ynez
River underflow, with an annual diversion limit of 2,220 af. Water diversion facilities include wells
that are located in the Santa Ynez Subarea of the Santa Ynez River Alluvial Basin.

e SYRWCD, ID #1, Permit 17734 (Application 24579). Maximum diversion of 6 cfs, from Santa Ynez
River underflow, with an annual diversion limit of 3,400 af. Water diversion facilities include wells
located in the Santa Ynez Subarea of the Santa Ynez River Alluvial Basin.

e SYRWCD, ID #1, License 10415 (A12601). Maximum diversion of 1.73 cfs, from Santa Ynez River
underflow, with an annual diversion limit of 515 af. Water is diverted from an infiltration gallery in
the Santa Ynez Subarea of the Santa Ynez River Alluvial Basin.

e Edalatour, License 1313A (Application 2394A). Maximum diversion of 0.52 cfs with an annual
diversion limit of 53 afy. Water is diverted from the Buellton Subarea of the Santa Ynez River Alluvial
Basin.

e Mercer, License 1313B (Application 2394B). Maximum diversion of 0.30 cfs with an annual diversion
limit of 50-afy limit. Water is diverted from the Buellton Subarea of the Santa Ynez River Alluvial
Basin.

e O'Brien, et al, Licenses 932A, 932B and 932C (Applications 3927A, 3927B and 2927C). Total
diversion of 0.81 cfs, split as follows. License 932A allows diversion of 0.51 cfs with a diversion limit
of 146 afy. License 932B allows diversion of 0.11 cfs with a diversion limit of 36 afy. License 932C
allows diversion of 0.19 cfs with a diversion limit of 36 afy. Water is diverted from the Santa Rita East
Subarea of the Santa Ynez River Alluvial Basin.

e Wright and Torres, License 790 (Application 4034). Maximum diversion of 0.62 cfs. Diversion is
from Santa Rita West Subarea of the Santa Ynez River Alluvial Basin.

Impact Sciences, Inc. 3.0-3 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



3.0 Proposed Project (Alternatives)

e Crawford and San Lucas Ranch, License 1261 (Application 4007). Maximum diversion of 2.5 cfs
from the Santa Ynez River. Water is diverted from the Santa Ynez Subarea of the Santa Ynez River
Alluvial Basin.

Appropriative Diverters — Below Narrows

The following have permits:

e SYRWCD, Permit 17447 (Application 23960). Maximum diversion of 100 cfs (40,000-afy limit) from
the Santa Ynez River for groundwater storage. Diversion works consisting of sand dikes in the stream
course were destroyed by high runoff in 1983 and have not been replaced. SYRWCD has petitioned to
change its project, and petitioned for a time extension. SWRCB action on the petitions is being held in
abeyance based on SYRWCD’s proposal, as CEQA lead agency, to complete environmental
documentation for the petitions after the SWRCB certifies the final EIR for the Cachuma Project.
Water is diverted from the Eastern Plain Subarea of the Santa Ynez River Alluvial Basin.

Riparian Diverters — Above Narrows

The following have provided statements of diversion and use:

e Crawford, Statement S015195. Claims the right to divert 1.37 cfs for irrigation and stock watering,
with a maximum annual use of 1000 af. The season of diversion is from May 1 to October 31 for
irrigation and January 1 to December 31 for stock watering. Diversion is from Santa Ynez River
Subarea of the Santa Ynez River Alluvial Basin.

o Edalatpour, Statement S016934. Claims a right to divert 3 acre-ft/yr for domestic use year-round.
Water is diverted from a well in the Buellton Subarea of the Santa Ynez River Alluvial Basin.

e Edalatpour, Statement 5016935. Claims a right to divert 118 acre-ft/yr for irrigation year-round.
Water is diverted from a well in the Buellton Subarea of the Santa Ynez River Alluvial Basin.

e Hill, et al, Statement S016948. Claims a right to divert 1.0 acre-ft/yr for domestic and livestock
watering purposes year-round. Water is diverted from a well 0.25 mile south of the Santa Ynez River
in the Buellton Subarea of the Santa Ynez River Alluvial Basin.

e Hill, Statement S016951. Claims a right to divert 8.6 acre-ft/yr for domestic and irrigation purposes
year-round. Water is diverted from a well 0.25 mile south of the Santa Ynez River in the Buellton
Subarea of the Santa Ynez River Alluvial Basin.

e Mercer, Statement S015229. Claims the right to divert 0.65 cfs for domestic and irrigation purposes,
with a maximum annual diversion of 50 af. The season of diversion for irrigation is May 1 to
October 31. The season for domestic uses is year-round. Diversion is from Buellton Subarea of the
Santa Ynez River Alluvial Basin.

e Merrit Trust, Statement S017091. Claims a right to divert 11 acre-ft/yr for domestic, livestock
watering, and irrigation purposes year-round. Diverted from a well 0.1 mile from the Santa Ynez
River in the Buellton Subarea of the Santa Ynez River Alluvial Basin.
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e Merrit Trust, Statement S017100. Claims a right to divert 7.5 acre-ft/yr for domestic and livestock
watering purposes year-round. The water is diverted from a well located 0.1 mile from the Santa
Ynez River in the Buellton Subarea of the Santa Ynez River Alluvial Basin.

e Merrit Trust, Statement S017124. Claims a right to divert 162 acre-ft/yr to irrigation April through
November. Water is diverted from a well 0.1 mile from the Santa Ynez River in the Buellton Subarea
of the Santa Ynez River Alluvial Basin.

e Myers, Statement S008667. Claims the right to divert 0.117 cfs for irrigation from May 1 to September
30. Diversion is from the Santa Ynez Subarea of the Santa Ynez River Alluvial Basin.

e DPitts, Statement 5004237. Claims the right to divert 2.12 cfs from March 1 to October 31. Diversion is
from Santa Rita East Subarea of the Santa Ynez River Alluvial Basin.

e Steele, Statement S017145. Claims a right to divert 59 acre-ft/yr for year-round irrigation. Water is
diverted from a well in the Solvang Subarea of the Santa Ynez River Alluvial Basin.

e Steele, Statement S017151. Claims a right to divert 0.52 acre-ft/yr for domestic and livestock watering
purposes year-round. Water is diverted from a well adjacent to the Santa Ynez River in the Solvang
Subarea of the Santa Ynez River Alluvial Basin.

e Weister Trust, Statement S016616. Claims a right to divert 1 acre-ft/yr for livestock watering. The
season of diversion is year-round. Water is diverted from a well located 0.25 mile south of Santa Ynez
River in the Buellton Subarea of the Santa Ynez River Alluvial Basin.

The following statement have been received by the SWRCB but not yet entered into the electronic Water

Rights Information Management System (e-WRIMS):

e Gildred Trust. Claims a right to divert 27.12 acre-ft/yr for domestic and pasture irrigation year-
round. The water is diverted from a well in the Santa Ynez Subarea of the Santa Ynez River Alluvial
Basin.

e DPetersen Family Properties. Claims a right to divert 10.9 acre-ft/yr for sand and gravel washing year-
round. Water is diverted from a well in the Solvang Subarea of the Santa Ynez River Alluvial Basin.

e Petersen Family Properties. Claims a right to divert 0.01 acre-ft/yr for irrigation year-round. Water is
diverted from a well in the Solvang Subarea of the Santa Ynez River Alluvial Basin.

e Petersen Family Properties. Claims a right to divert 0.80 acre-ft/yr for domestic use year-round.
Water is diverted from a well in the Solvang Subarea of the Santa Ynez River Alluvial Basin.

e Petersen Family Properties. Claims a right to divert 10.80 acre-ft/yr for water truck fill and dust
control year-round. Water is diverted from a well in the Solvang Subarea of the Santa Ynez River
Alluvial Basin.

e Slavik Trust. Claims a right to divert 14.0 acre-ft/yr for domestic, livestock watering, and irrigation
year-round. The water is diverted from a well in the Santa Ynez Subarea of the Santa Ynez River
Alluvial Basin.
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Riparian Diverters - Below Narrows

e No riparian diverters exist below the Narrows with Statements of Water Diversion and Use on file
with the SWRCB.

Groundwater Pumpers

The following pump groundwater:

e City of Lompoc, Vandenberg Village Community Services District, Mission Hills Community
Services District, and private landowners pump from the Lompoc Basin, which includes the Lompoc
Uplands and Lompoc Terrace (both hydrologically connected to the river) and the Lompoc Plain,
which receives direct recharge from the river.

e Groundwater also is pumped from upland basins along the Santa Ynez River that are not
hydrologically connected to the river. Private landowners, small mutual water companies, SYRWCD,
ID #1, City of Buellton, and the City of Solvang pump from the Santa Ynez Upland Basin, Buellton
Upland Basin, and Santa Rita Upland Basin for municipal, industrial and irrigation uses within the
SYRWCD. Extractions from these upland basins are not considered downstream water rights for the
purposes of this EIR.

3.1.3 Public Trust Resources

As discussed in Subsection 1.4.1, rights to use water are subject to the Public Trust Doctrine. Public trust
resources for this project include the following resources that occur at Cachuma Lake and/or along the

Santa Ynez River downstream of Bradbury Dam:
¢ Endangered southern steelhead trout occur along the lower river;
e  Other native fish, amphibians, reptiles, birds, and mammals occur along the river and at the lake;

e Threatened or endangered wildlife occur at the lake (bald eagle), along the lower river (California
red-legged frog, southern willow flycatcher, and others), and at the mouth of the river (snowy plover,
least tern, brown pelican);

¢ Riparian vegetation exists along the lower river; and

e Recreational activities occur in and around the lake and river.
3.2 ALTERNATIVES
3.21 Development of Alternatives

The SWRCB issued a NOP May 1999 with four alternatives:

1. Operations based on Order WR 73-37, as amended by Order WR 89-18.
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2. Operations based on Order WR 73-37, as amended by WR 89-18 plus any conditions contained in the
Biological Opinion issued by NMEFS.

3. Operations based on Order WR 73-37, as amended by Order WR 89-18 plus any conditions contained
in the Biological Opinion and any additional measures contained in the 1999 draft Lower Santa Ynez
River Fish Management Plan.

4. Operations based on Order WR 73-37, as amended by Order WR 89-19 plus any conditions contained
in the Biological Opinion, any additional measures contained in the 1999 draft Lower Santa Ynez
River Fish Management Plan, plus the exchange of imported SWP water for all or part of the water
available for groundwater recharge in the Below Narrows Account established by Order WR 73-37, as
amended by Order WR 89-18.

In December 2000, the SWRCB revised the original set of alternatives to be addressed in the EIR. SWRCB
staff defined seven variations of the original alternatives in the NOP. The new alternatives incorporated

the requirements of the Biological Opinion.

In November 2001, SWRCB staff provided additional clarification to Reclamation concerning the
December 2000 set of alternatives. SWRCB staff clarified that the baseline operations alternative should
reflect any changes in Cachuma Project operations that had occurred or other fish enhancement activities

that had taken place since NMFS issued the Biological Opinion.
The SWRCB developed a Draft EIR for the project that was circulated in August 2003. The Draft EIR
analyzed the following alternatives, all of which incorporate the requirements of the Biological Opinion:

1. Operations under the Original WR Order 89-18.

2. Baseline Operations under Orders WR 89-18, WR 94-5 and the Biological Opinion (interim release
requirements only) — environmental baseline conditions.

3A. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge, except
that releases for fish rearing and passage would be provided with current 0.75-foot surcharge.

3B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge, except
that releases for fish rearing and passage would be provided with a 1.8-foot surcharge.

3C. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge.

4A. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge and
provision of State Water Project (SWP) water directly to the City of Lompoc in exchange for water
available for groundwater recharge in the Below Narrow Account established by Order WR 73-37, as
amended by Order WR 89-18.

4B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge and the
discharge of SWP water to the river near Lompoc in exchange for water available for groundwater
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recharge in the Below Narrows Account established by Order WR 73-37, as amended by Order WR
89-18.

In accordance with the State CEQA Guidelines Section 16126.6 (e)(1), the Draft EIR provides analysis of a
No Project Alternative. The purpose of describing and analyzing a No Project Alternative is to allow
decision makers to compare the impacts of approving the proposed project with the impacts of not
approving the proposed project. The No Project Alternative analysis is not the baseline for determining
whether the proposed project’s environmental impacts may be significant, unless it is identical to the

existing environmental setting analysis, which does establish that baseline.

The 2003 Draft EIR considered Alternative 2, which represented the environmental baselines conditions
at the time, as the No Project Alternative. The 2003 Draft EIR compared Alternative 2, then-existing
conditions, to Alternative 1, historic conditions, in order to evaluate the changes that had taken place
since Reclamation began to implement interim target flows pursuant to the Biological Opinion;

Alternative 1 did not represent existing or baseline conditions.

Since August 2003, Reclamation has constructed spillgate modifications allowing a surcharge of 1.8 and
then 3.0 feet to be implemented. As a result, Alternative 2 no longer reflects existing conditions. However,
as explained below, it is still appropriate to use Alternative 2 as the baseline for purposes of evaluating
the potential environmental impacts of the remaining alternatives. The surcharge also renders Alternative
3A obsolete because that alternative was based on the assumption that Reclamation would be allowing a
0.75-foot surcharge. Finally, the SWRCB no longer considers Alternative 4A, which required the
cooperation of the City of Lompoc, to be feasible, as a result of that city’s choice not to pursue the

proposed arrangement.

The SWRCB formulated two new alternatives since the circulation of the August 2003 Draft EIR:
Alternatives 5B and 5C. These alternatives are derived from Alternative 3A2 from the 1995 Cachuma
Project Contract Renewal EIR/EIS (Reclamation and CPA, 1995). Under Alternative 3A2, which is
described in detail in Subsection 3.2.2., Reclamation would be required to maintain certain flows in the
Santa Ynez River at specified locations in order to benefit fishery resources. Under Alternatives 5B and
5C, the Cachuma Project would be operated pursuant to Alternative 3A2 during wet and above-normal
water years, and pursuant to the operations dictated by the Biological Opinion during below-normal, dry
and critical water years. Alternatives 5B and 5C would provide higher flows for fishery resources than
Alternatives 3B, 3C, and 4B during wet and above-normal years when more water is available. By
switching to the long-term flow requirements in the Biological Opinion during below-normal, dry and
critical years, Alternatives 5B and 5C would have less of an impact on the water supply available from

the Cachuma Project than Alternative 3A2.
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Under Alternatives 5B and 5C, flow requirements to protect fishery resources would be the same, but the
two alternatives assume that Reclamation would implement different surcharge levels at Cachuma Lake.
Like Alternative 3B, Alternative 5B assumes a 1.8-foot surcharge. Like Alternative 3C, Alternative 5C
assumes a 3.0-foot surcharge. In summary, the alternatives included in the August 2007 Revised Draft

EIR are listed below and described in the following subsections:

2 Baseline Condition Operations under Orders WR 89-18 and WR 94-5 and the Biological Opinion
interim flow requirements.

3B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge, except
that releases for fish rearing and passage would be provided with a 1.8-foot surcharge.

3C. Existing operations under the Biological Opinion and Settlement Agreement assuming Reclamation
achieves a 3.0-foot surcharge.

4B. Operations under the Biological Opinion assuming Reclamation achieves a 3.0-foot surcharge and the
discharge of SWP water to the river near Lompoc in exchange for water available for groundwater
recharge in the Below Narrows Account established by Order WR 73-37, as amended by Order WR
89-18.

5B. Operations under the proposed CalTrout Alternative 3A2 during wet and above-normal water year
types, with operations under the Biological Opinion during below-normal, dry and critical water year
types, assuming Reclamation achieves a 3.0-foot surcharge, except that releases for fish rearing and
passage will be provided with a 1.8-foot surcharge.

5C. Operations under the proposed CalTrout Alternative 3A2 during wet and above-normal water year
types, with operations under the Biological Opinion during below-normal, dry and critical water year
types, assuming Reclamation achieves a 3.0-foot surcharge.

As provided for by the State CEQA Guidelines Section 15126.6(e)(1), the No Project Alternative can analyze
the existing conditions as they exist at the time that the environmental impact report is prepared, as well
as what could be reasonably expected to occur in the foreseeable future if the permit applications were
not approved, based on current plans and consistent with available infrastructure and services. As such,
the Revised Draft EIR considered Alternative 3C, which reflect existing operations under the Biological
Opinion, as the No Project Alternative. However, the Revised Draft EIR still considers Alternative 2 as the

baseline conditions.

A summary of the alternatives is provided in Table 3-1, Summary of Alternatives Addressed in the EIR,

and Table 3-2, Key Elements of the Alternatives.
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Table 3-1

Summary of Alternatives Addressed in the Revised Draft EIR

Alternative Key Elements
2. Baseline condition operations - operations | Includes Order WR 89-18 releases with revised ramping schedule,
incorporating current Biological Opinion | releases for interim rearing target flows, emergency winter storm
requirements, including interim rearing target | operations, SWP water release restrictions, Hilton Creek gravity feed
flows. and pump releases, and surcharging at 0.75".
This alternative also includes certain non-flow fish conservation
measures required by the Biological Opinion, affecting the mainstem
and tributaries.
3B. Operations incorporating Biological Opinion | This alternative represents the new operations to be implemented as
requirements, including long-term rearing | required by the Biological Opinion assuming Reclamation achieves a
target flows. Surcharging at 1.8". 3.0” surcharge, except that all releases for rearing and passage will be
provided from a combination of 1.8’ surcharging and water supply.
Includes emergency winter storm operations, SWP water release
restrictions, Hilton Creek gravity and pumped releases, and Order
WR 89-18 releases with revised ramping schedule.
This alternative also includes non-flow fish conservation measures
required by the Biological Opinion, affecting the mainstem and
tributaries.
3C. Operations incorporating Biological Opinion | This alternative represents the new operations to be implemented as
and Settlement Agreement requirements, | required by the Biological Opinion and Settlement Agreement
including long-term rearing target flows. | assuming Reclamation achieves a 3.0" surcharge. Releases for rearing
Surcharging at 3.0". and passage will be provided from a 3.0" surcharge.
Includes emergency winter storm operations, SWP mixing and
associated water release restrictions, Hilton Creek gravity feed and
pumped releases, and Order WR 89-18 including conjuctive use for fish
flows releases and with revised ramping schedule.
This alternative also includes non-flow fish conservation measures
required by the Biological Opinion, affecting the mainstem and
tributaries.
4B. Operations incorporating Biological Opinion | Includes fish releases under Alternative 3C, as well Discharge of SWP
requirements, with additional actions to address | water to the river near Lompoc for recharge in exchange for Below
water quality in the Lompoc Basin. Narrows Account water.
5B Operations under the proposed CalTrout | This alternative represents the operations to be implemented as

Alternative 3A2 during wet and above-normal
water year types, with operations under the
long-term Biological Opinion operations during
below-normal, dry and critical water year types.
Surcharging at 1.8'.

required by the Biological Opinion assuming Reclamation achieves a
3.0" surcharge, except that all releases for rearing and passage will be
provided from a combination of 1.8" surcharging and water supply.

During wet and above-normal water year types, releases for fish will
occur under the operations as proposed in CalTrout Alternative 3A2.

Includes emergency winter storm operations, SWP water release
restrictions, Hilton Creek gravity and pumped releases, and Order
WR 89-18 releases with revised ramping schedule.

This alternative also includes non-flow fish conservation measures
required by the Biological Opinion, affecting the mainstem and
tributaries.
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Alternative

Key Elements

5C. Operations under the proposed CalTrout
Alternative 3A2 during wet and above-normal
water year types, with operations under the
long-term Biological Opinion operations during
below-normal, dry and critical water year types.
Surcharging at 3.0’

This alternative represents the operations to be implemented as
required by the Biological Opinion assuming Reclamation achieves a
3.0” surcharge. All releases for rearing and passage will be provided
from a 3.0" surcharge. During wet and above-normal water year types,
releases for fish will occur under the operations as proposed in
CalTrout Alternative 3A2.

Includes emergency winter storm operations, SWP water release
restrictions, Hilton Creek gravity feed and pumped releases, and Order
WR 89-18 releases with revised ramping schedule.

This alternative also includes non-flow fish conservation measures
required by the Biological Opinion, affecting the mainstem and
tributaries.

Table 3-2

Key Elements of the Alternatives

Alternatives
Key Elements 2 3B 3C 4B 5B | 5C

Releases for downstream water rights pursuant to Order WR 89-18 releases X X1
Emergency winter storm operations X X
Revised Order WR 89-18 ramping schedule X X X X X X
SWP water seasonal restrictions on releases, and limits on mixing X X X X X X
percentage
Surcharge to 0.75 foot X
Surcharge to 1.8 feet X X
Surcharge to 3 feet X X X
Releases for interim rearing target flows per the Biological Opinion X
Releases for long-term operations for fish per the Biological Opinion X X X
Fish Releases using a combination of the long-term fish releases under the

. . .. . o X X
Biological Opinion and the 3A2 Operating Criteria
Other habitat enhancement actions under Biological Opinion, primarily X X X X X X
consisting of tributary projects
Delivery of SWP water to Lompoc Forebay in exchange for BNA water X
As modified by the Settlement Agreement for 3C.
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3.2.2 Description of Alternatives
3.2.21 Alternative 2 — Baseline Condition Operations

Under this alternative, the release requirements for the protection of downstream water rights specified
in Order WR 89-18 would remain unchanged. Independent of the water right permit requirements,
Reclamation would implement the interim requirements of the Biological Opinion issued by NMES.
These requirements include interim rearing target flows with no releases for fish passage. This alternative
also includes other steelhead conservation actions described in the Biological Opinion (and Fish
Management Plan) such as the Hilton Creek and other tributary passage improvement projects. It
includes the 0.75-foot surcharging, conveyance of SWP water through the Cachuma Project facilities, and
the emergency winter storm operations. Under this alternative, releases for interim rearing target flows
pursuant to the Biological Opinion are made without the benefit of the additional storage capacity
created by a 1.8 or 3.0-foot surcharge. Releases for fish would also be met through conjunctive use with
water rights releases. The average annual amount to meet the Biological Opinion interim release
requirements is estimated to be 2,500 af, not including tributary inflows below Cachuma Lake and spills

from Cachuma Lake. The breakdown of releases that meet the rearing target flows is as follows:

Afy
Project Releases 1,400
Water Right Releases 700
Leakage from the Dam 400
Total 2,500

The leakage quantities represent the historical rate of leakage from the spillway gates. To the extent the
spillway gates are repaired to minimize the leakage, an additional amount would be released for the
purpose of fish habitat maintenance. But the total amount of water needed from Cachuma Lake for the
interim Biological Opinion habitat target flows would still be about 2,500 afy on average, according to the
Santa Ynez River Hydrology Model (SYRHM, see Subsection 4.2.2.1). This is an estimate based on the
model period 1918-1993 (76 years). The 0.75-foot surcharge produces about 2,300 af in a spill year.

The potential impacts of Alternatives 3B, 3C, 4B, 5B and 5C were evaluated using Alternative 2 as the
environmental baseline. Alternative 2 represents the conditions that existed beginning in September 2000,
when Reclamation began to implement interim release requirements under the Biological Opinion. Since
that time, Reclamation has increased the surcharge of Cachuma Lake from 0.75 to 3.0 feet, and has begun
to implement long-term release requirements under the Biological Opinion. Accordingly, Alternative 2 no

longer represents existing conditions. Nonetheless, Alternative 2 remains an appropriate baseline for
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purposes of evaluating the potential impacts of the alternatives. Normally, the environmental conditions
that exist at the time a lead agency issues a notice of preparation of an EIR constitute baseline conditions
for purposes of the impacts analysis, even if conditions change during the environmental review process.

(Cal. Code Regs, tit. 14, Section 15125, subd. (a))

Moreover, the use of Alternative 2 as the baseline, as opposed to using current conditions as the baseline,
will result in a conservative estimate of the potential environmental impacts of the alternatives.
Alternative 2 assumes a 0.75-foot surcharge. Accordingly, comparing the other alternatives, which
assume either a 1.8- or 3.0-foot surcharge, to Alternative 2 results in the full disclosure of the potential
environmental impacts of surcharging Cachuma Lake above 0.75 foot, even though some of those impacts
already have occurred. By contrast, if current conditions, including a 3.0-foot surcharge, were used as the
baseline, the impacts associated with increasing the surcharge from 0.75 foot to 3.0 feet would not be

disclosed.

Similarly, using Alternative 2 as the baseline results in a modest over-estimate of water supply related
impacts. This is because the amount of water available from the Cachuma Project during a drought
would be slightly less under current conditions than it would have been under Alternative 2,
notwithstanding the recent 3.0-foot surcharge, due to implementation of the long-term release
requirements under the Biological Opinion (Appendix F, Technical Memorandum No. 5, Table 22.) This
reduction in the amount of water that would be available during a drought would not be included in the
analysis if current conditions were used as the baseline for purposes of calculating water supply
reductions under the various alternatives. Conversely, if Alternative 2 is used as the baseline, the

incremental reduction in supply that would occur under existing conditions is included in the analysis.
3.2.2.2 Alternative 3B - Operations under the Biological Opinion with 1.8-foot Surcharge

This alternative incorporates the water rights release requirements under Order WR 89-18, releases to
meet long-term rearing and passage target flows under the Biological Opinion, and other steelhead
conservation actions described in the Biological Opinion (and Fish Management Plan) such as the Hilton
Creek and other tributary passage improvement projects. It also includes conveyance of SWP water
through the Cachuma Project facilities and the emergency winter storm operations. This alternative
assumes that Reclamation will modify the spill gates for a 1.8-foot surcharge. Under this alternative, long-
term rearing and passage releases for fish pursuant to the Biological Opinion would be met with the 1.8-
foot surcharge and project yield rather than from a 3.0-foot surcharge. Releases for fish would also be met
through conjunctive use with water rights releases. The average annual amount to meet the Biological

Opinion long-term release requirements is estimated to be 3,905 af, not including tributary inflows below
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Cachuma Lake and spills from Cachuma Lake. The breakdown of releases that meet the long-term

rearing target flows is as follows:

Afy
Project Releases 2,185
Water Right Releases 1,220
Leakage from the Dam 500
Total 3,905

The leakage quantities represent the historical rate of leakage from the spillway gates. To the extent the
spillway gates are repaired to minimize the leakage, then an additional amount would be released for the
purpose of fish habitat maintenance. However, the total amount of water needed from Cachuma Lake for
the final BO habitat target flows would still be about 3,900 afy on average, according to the SYRHM. The

1.8-foot surcharge produces about 5,500 af in a spill year.

Long-term releases for fish under the Biological Opinion also include releases for passage and adaptive
management. The Fish Passage Account is allocated 3,200 af in years when the reservoir surcharges to 3.0
feet (or 1.8 feet for Alternative 3B). In addition, an Adaptive Management Account is created of 500 af.
Water is released to facilitate passage beginning in the year following a surcharge year, and in
subsequent years until the account has been depleted. The account is not subject to evaporation or
seepage losses, and can be carried over to subsequent years. However, the account is reset when the

reservoir surcharges.

Comparing this alternative to Alternative 2 (baseline conditions) will show how greater releases for fish
purposes (rearing and passage) under this alternative may affect downstream environmental conditions.
Comparing this alternative to Alternative 2 will also show the water supply related impacts of these
releases coupled with implementation of a 1.8-foot surcharge, and the impacts of a 1.8-foot surcharge on

resources at the lake.
3.2.2.3 Alternative 3C - Operations under the Biological Opinion with 3.0-foot Surcharge

This alternative includes all the elements of Alternative 3B except that this alternative assumes that
Reclamation will modify the spill gates for a 3.0-foot surcharge. Under this alternative, long-term rearing
and passage releases for fish pursuant to the Biological Opinion would be met with the 3.0-foot
surcharge. Additionally, Alternative 3C incorporates the Settlement Agreement (see Section 2.7 for

discussion).
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Comparing this alternative to Alternative 2 (baseline conditions) will show how greater releases for fish
purposes (rearing and passage) under this alternative may affect downstream environmental conditions.
Comparing this alternative to Alternative 2 will also show the water supply related impacts of these
releases coupled with implementation of a 3.0-foot surcharge, and the impacts of a 3.0-foot surcharge on

resources at the lake.

Section 15126.6, subdivision (e) of the State CEQA Guidelines requires that an EIR analyze the No Project
Alternative to allow decision makers to compare the impacts of approving the proposed project with the
impacts of not approving the proposed project. When the proposed project represents a modification of
an ongoing operation, the No Project Alternative is the continuation of the existing operation into the
future. The “no project” analysis should include a discussion of what would be reasonably expected to

occur in the foreseeable future if the project were not approved.

Reclamation already has begun implementation of the long-term release requirements under the
Biological Opinion. In addition, Reclamation has implemented a full 3.0-foot surcharge. Accordingly,
Alternative 3C should be considered the No Project Alternative because it reflects how the Cachuma

Project is likely to be operated if Reclamation’s permits are unchanged.

For purposes of the 2 Revised Draft EIR, Alternative 3C has been revised to incorporate the provisions
of the 2002 Settlement Agreement reached between the Member Units, SYRWCD, and the City of
Lompoc. The Settlement Agreement has a number of provisions that reflect the BO, including the water

releases required for fish management. In addition, the Settlement Agreement provides for:

1. Continuation of WR 89-18 to provide for accumulation of downstream water rights water in reservoir
and its release to protect downstream water rights.

2. Conjunctive (conjoining) use of water rights water with fish water releases.

3. Conjunctive use of water rights (BNA Account) water with Lompoc groundwater basin,
including:

e Account accumulates water in all years for water rights releases.

e Account provides limited amounts of water to Cachuma Member Units for use in dry years.

The foregoing provides for maximum use of available water resources and does not waste any water.

4. Mixing lower salt content water from State Water Project in water rights releases to lower the
total dissolved solids in water moving downstream.

5. Pre-releases, releases during storm, and holding back water in reservoir temporarily (gate-
holding) to manage the timing of and reduce peak flows (flood control).
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6. Support for the Fish Management Plan (FMP) required by SWRCB and Biological Opinion (BO)
required by NOAA Fisheries.

7. Technical changes related to monitoring water quantity and quality downstream of Cachuma
Reservoir and the place and purpose of use of Cachuma water supply.

3.2.2.4 Alternative 4B- Operations under the Biological Opinion with a 3.0-foot Surcharge and the
Exchange of SWP Water for BNA Water

The objective of this alternative is to improve water quality in the Lompoc Plain for the City of Lompoc
and other groundwater pumpers in response to claims by the City of Lompoc that operations of the
Cachuma Project have degraded water quality in the Lompoc Basin. There are two specific methods
contained in this alternative, as described below. This alternative includes water release requirements
under Order WR 89-18 (as modified below), releases for steelhead to meet long-term rearing and passage
target flows under the Biological Opinion, and other steelhead conservation actions described in the
Biological Opinion (and Fish Management Plan). It also includes 3.0-foot surcharging, conveyance of

SWP water through the Cachuma Project facilities, and emergency winter storm operations.

This alternative as described below involves the exchange of water available for recharge to the Lompoc
Plain in the BNA for an equal amount of SWP water delivered to the Lompoc Valley via the existing
CCWA pipeline.

The average annual BNA delivery from Cachuma Lake was 1,683 af (1989-2005). Annual deliveries have
varied greatly (0 to 4,512 af) depending upon groundwater and runoff conditions. Requests for deliveries
of BNA water to recharge the Lompoc Basin are not made every year. The total dissolved solids (TDS) of
water released from Cachuma Lake reaching the Narrows for recharge ranges from 800 to 1,300
milligrams per liter (mg/l). The TDS of raw groundwater extracted from the Lompoc Basin by the City
ranges from 1,000 to 2,000 mg/l. The TDS of water treated by the City is about 900 mg/l. The TDS of SWP
water is typically 150 to 400 mg/1.

This alternative provides a physical solution to address water quality issues in the Lompoc Plain using a
nearby source of high quality water. Its implementation would require cooperation by all involved
agencies, completion of project-specific environmental review and permitting, secure funding, and

operational agreements.

This alternative would involve the conveyance of SWP water to the Lompoc Valley. SWP water would be
discharged directly to the Lompoc Forebay for recharge purposes in exchange for BNA releases from
Bradbury Dam. A 20-inch diameter pipeline would be connected to the CCWA pipeline at an existing

blowoff valve along McLaughlin Road near its terminus at the Santa Ynez River (Figure 3-1). The pipeline
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would be buried in or within existing agricultural roads. It would convey up to 20 cfs and 3,500 af over a
four-month period in the summer and fall when BNA releases traditionally occur. The water would be
discharged at four locations on the western banks of the river (Figure 3-1) and allowed to flow across the
broad riverbed and percolate into the groundwater basin identical to the recharge by BNA flows. The
average annual BNA delivery for the period 1989-2005 was 1,683, with a maximum delivery of 4,512 af in
1994.

The SWP water would commingle with groundwater, which would be pumped by the City of Lompoc
and by private pumpers. Over time, this EIR anticipates that higher quality recharge water will improve

the TDS of the basin, and thereby reduce treatment requirements by the City and other pumpers.

Capital facilities required for the project include the pipeline noted above, as well as the following: (1) a
new flow control valve at the CCWA pipeline with de-chloramination equipment; (2) 10,000 feet of
20-inch diameter plastic pipe; and (3) four outlet valves along the river. Temporary construction and
permanent easements would need to be acquired along the pipeline route. Construction would require

about three months to complete.

In order to implement the project, the SWRCB would need to amend Reclamation’s permits to allow a
new method of fulfilling the recharge requirements for the Below Narrows Basin (i.e., Lompoc Basin). In
addition, the agreements noted above would be required, including agreements on a secure delivery of

SWP water for recharge even when SWP deliveries are curtailed due to shortages.

Under this alternative, varying amounts of SWP water would be delivered to the forebay area for
recharge based on the average annual credits in the BNA. If this alternative is implemented, potential
recharge requests in certain years that may exceed the capacity of the pipeline, or potential changes in the
average annual delivery if the BNA accrues at a higher rate in the future compared to the past would

have to be addressed.

As discussed in Subsection 2.2.4, the availability of SWP water varies from year to year depending upon
runoff in Northern California and demands on the statewide system. The average annual delivery of SWP
water to the Member Units is estimated to be 77 percent of the full entitlements, but can be reduced to 20 -
30 percent during drought years. Under Alternative 4B, the agreement among the parties must account
for this variability in deliveries. It can be addressed in two ways. One, the deliveries to the forebay area
would be guaranteed its full amount of SWP water over a fixed period, and any shortages in the SWP
water deliveries would be taken by the Member Units. Two, deliveries to the Lompoc forebay would take
shortages in the SWP water deliveries in the same proportions as the Member Units. To fulfill requests for

recharge under the BNA that are not met by the SWP water deliveries, the Member Units would request
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releases from Cachuma Lake. Finally, in the event of an outage in the SWP system, recharge to the
Lompoc Basin under Order WR 89-18 would be fulfilled in the traditional manner by releases from

Cachuma Lake.

The City of Lompoc, through its legal representative, has notified the SWRCB in a letter regarding the EIR
dated June 18, 1999, that the City does not consider this alternative to be feasible because the residents of

the City have twice rejected SWP water as a new water supply.
3.2.2.5 Alternatives 5B and 5C

As stated in the Executive Summary, Alternatives 5B and 5C are similar to Alternatives 3B and 3C.
Alternatives 5B and 5C differ from Alternatives 3B and 3C in their incorporation of the release criteria
under the proposed CalTrout Alternative 3A2 during wet and above-normal year types. The origin of the
CalTrout Alternative 3A2 is the Cachuma Contract Renewal EIS/EIR (Reclamation and CPA, 1995). In the
2003 SWRCB hearing concerning potential modifications to Reclamation’s permits for the Cachuma
Project, CalTrout advocated institution of the Alternative 3A2 flows based on the conclusion from the
Cachuma Contract Renewal EIS/EIR that this alternative would have the greatest benefit to steelhead
below the dam. (CalTrout Exhibit 90.) The 1995 EIS/EIR describes Alternative 3A2 as follows (pg. 6.1-11):

Alternative 3A2 involves operation of Cachuma Lake with releases to maintain the following minimum
streamflows at selected locations downstream of the dam in order to improve steelhead habitat and

general aquatic and riparian habitat conditions.

48 cfs 15 February to 14 April, then

e 20 cfs to 1 June, then

e 25 cfs for one week, then

e Ramp releases to 10 cfs by 30 June, then
e Hold at 10 cfs to 1 October, then

e 5 cfs for the rest of the year.

Under this alternative, the above flows are to be maintained at both San Lucas and Alisal bridges. These

flows would be created by both natural streamflow and releases from the dam.

The Alternative 3A2 operating criteria for fish water releases would have significant water supply
impacts to the Project Member Units, according to studies performed for the 1995 Cachuma Contract

EIS/EIR and the 2003 SWRCB hearings. Variations of Alternative 3A2 have been suggested to reduce the
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water supply impacts to the Member Units. In the 2003 SWRCB hearings, CalTrout proposed a variation
called “3A2 Adjusted for Dry Years.”

The new Alternatives 5B and 5C are based on a variation of CalTrout Alternative 3A2 Adjusted for Dry
Years. These alternatives would operate under two different sets of hydrologic conditions for releases of
water from Cachuma Lake for fish. In wet or above-normal years, the criteria for fish water releases
would be based on the proposed CalTrout Alternative 3A2, which would entail the increased stream
flows outlined in that alternative. In below-normal, dry, or critical years, the criteria for fish water
releases would be under the long-term Biological Opinion. The idea is to attempt to reduce impacts to
water supplies by switching to the long-term Biological Opinion operating criteria in years of below-

normal, dry, and critical runoff conditions.

For purposes of modeling the potential impacts of Alternatives 5B and 5C, five hydrologic year types
were developed based on inflows to Cachuma Lake for the period 1918-1993 (76 years) (Appendix F,
Technical Memorandum No. 5, pp. 7-9.) The five water-year types were based on roughly 20-percentile
grouping of ranked data. The top 40 percent annual inflow into Cachuma Lake is greater than 33,707 af.
Accordingly, once the cumulative annual inflow into Cachuma Lake exceeded 33,707 af, then the runoff
conditions were considered to be wet or above normal, and the proposed CalTrout Alternative 3A2 flows
shown above became the operating criteria for fish water releases. At the beginning of a water year, it is
not known what type of water year it will be, so Alternative 3A2 flows were triggered when the
cumulative Cachuma inflow (from October 1) of 33,307 af was reached. It is important to note that this
cumulative inflow can be reached at varying times over the water year, and as such operations were

governed by the Biological Opinion until the cumulative inflow (from October 1) reached 33,707 af.

Under Alternatives 5B and 5C, flow requirements to protect fishery resources would be the same, but the
two alternatives assume that Reclamation would implement different surcharge levels at Cachuma Lake.
Like Alternative 3B, Alternative 5B assumes a 1.8-foot surcharge. Like Alternative 3C, Alternative 5C
assumes a 3.0-foot surcharge. Comparing Alternatives 5B and 5C to Alternative 2 (baseline operations)
will show how greater releases for fish purposes under these alternatives may affect downstream
environmental conditions. Comparing these alternatives to Alternative 2 will also show the water supply
related impacts of these releases coupled with implementation of a 1.8-foot or a 3.0-foot surcharge,

respectively.
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4.1 OVERVIEW OF IMPACT ASSESSMENT

The flow-related actions associated with the project alternatives are addressed in this section. These
actions include: (1) releasing water from Bradbury Dam to enhance downstream steelhead rearing and
passage, as well as aquatic habitat for other species, and (2) providing additional storage to support the
releases for fish. Additional storage may be provided by reservoir surcharging or dedication of existing
storage. Impacts associated with non-flow related measures along tributaries downstream of Bradbury

Dam are addressed in a programmatic manner in Section 5.0.
411 Environmental Baseline for the purposes of analyzing flow-related measures

State CEQA Guidelines Section 15125, subdivision (a) states: “An EIR must include a description of the
physical environmental conditions in the vicinity of the project, as they exist at the time the notice of
preparation is published, or if no notice of preparation is published, at the time environmental analysis is
commenced, from both a local and regional perspective. This environmental setting will normally
constitute the baseline physical conditions by which a lead agency determines whether an impact is

significant.”

The primary environmental conditions in the vicinity of the project are: (1) the aquatic and recreational
environments at Lake Cachuma; and (2) the aquatic and riparian habitats, surface water, and
groundwater conditions along the lower Santa Ynez River from Bradbury Dam to the ocean. These
conditions have been influenced by the past and ongoing operations of the Cachuma Project, which
directly affect fluctuations of the reservoir and the amount and timing of flows below the dam. Cachuma
Project operations have varied over the past 45 years due to modifications in the release requirements
designed to protect downstream water rights, and due to recent changes in releases to protect the

endangered southern steelhead. As a result, the environmental setting or baseline has been very dynamic.

The current downstream water release program to protect downstream water rights was implemented in
1989 pursuant to a SWRCB Order WR 89-18. In 1993, Reclamation initiated downstream reservoir releases
to study and maintain steelhead downstream of the dam in accordance with a 1994 MOU with various
interested parties. Order WR 94-5, adopted by the SWRCB in 1994, required Reclamation to continue to
make releases in accordance with a 1994 MOU with various interested parties. In 2000, NMFS issued a
Biological Opinion to Reclamation that established additional release criteria for steelhead. The Biological
Opinion has both interim and long-term phases for implementation, and the criteria are based, in part, on

available water supply and surcharging Lake Cachuma.
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The NOP for this EIR was issued in May 1999, prior to the completion of the Biological Opinion and
implementation of some of the Biological Opinion requirements, such as downstream releases for
steelhead rearing. Hence, use of the environmental conditions in 1999 in the EIR impact assessment
would not be an accurate representation of current environmental conditions. Thus, the SWRCB has
determined that the environmental setting at the time of the NOP should not be used as the baseline
physical conditions for impact assessment. As noted above, Section 15125, subdivision (a) of the State
CEQA Guidelines allows the lead agency discretion in selecting the appropriate baseline for impact

assessment purposes.

In this case, the appropriate baseline conditions are Cachuma Project operations under Alternative 2.
Alternative 2 represents the conditions that existed in September 2000, when the NOP was issued and

Reclamation began to implement interim release requirements under the Biological Opinion.
4.1.2 Impact assessment and Alternatives Comparison

State CEQA Guidelines Section 15126.6, subdivision (a) states that:

An EIR shall describe a range of reasonable alternatives to the project, or to the location of the
project, which would feasibly attain most of the basic objectives of the project but would avoid or
substantially lessen any of the significant effects of the project, and evaluate the comparative
merits of the alternatives.

The purpose of this EIR is to assist the SWRCB in determining if modifications to Reclamation’s water
rights permits are required to better protect downstream water rights and public trust resources. The
SWRCB has not selected a particular modified operational scheme as a proposed project, opting instead

to examine several alternatives that address downstream water rights and public trust needs differently.

The impacts of Alternatives 3B, 3C, 4B, 5B and 5C are assessed using Alternative 2 (Baseline Operations)
as the environmental baseline. This comparison will indicate if there are any incidental environmental
impacts associated with the new releases for fish under the alternatives. Also, the EIR compares the
alternatives to one another, to determine which alternatives have the most incidental environmental

impacts.
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4.1.3 Impact Thresholds

Environmental impacts of the alternatives are classified in the categories shown below. An impact was
determined to be significant using guidance from: (1) Public Resources Code Section 21083, (2) the
definitions of “significance” in State CEQA Guidelines Sections 15064, 15064.5 and 15065, and (3) the
thresholds used in the updated CEQA Guidelines Environmental Checklist.

e (lass I Impacts. Unavoidable significant impacts. For these impacts, the SWRCB must issue a
“Statement of Overriding Considerations” under Section 15093 of the State CEQA Guidelines if the
project is approved.

e (lass II Impacts. Significant environmental impacts that can be mitigated. The SWRCB must make
"findings" under Section 15091(a) of the State CEQA Guidelines if the project is approved.

e (lass Il Impacts. Other environmental impacts that are potentially adverse but not significant.
Mitigation measures are recommended to minimize adverse impacts.

e (Class IV Effects. Beneficial Effects.

Feasible mitigation measures are also identified in this section to avoid or reduce significant impacts.
414 Impact Assessment for Non-flow Related Habitat Enhancements

Adverse environmental impacts incidental to various non-flow related habitat enhancements that are
mandated in the Biological Opinion and included in the Fish Management Plan are addressed in this EIR
at the programmatic level. These actions include extension of Hilton Creek, removal of fish passage
barriers on Hilton Creek and key tributaries, additional measures on Hilton Creek, and a fish rescue
program (among others). They will be implemented as individual projects by Reclamation or COMB.
Although these projects will be implemented in a phased manner, they represent parts of a
comprehensive plan to improve conditions for steelhead and other aquatic species. Some of the projects
will require project level environmental review under CEQA or NEPA. Others may be exempt from
environmental review. The impacts of non-flow habitat enhancements are assessed in a programmatic

manner in this EIR for the following reasons:

e Most of the projects have only been developed at a conceptual level, and there is insufficient
information for a project-level impact analysis;

e For those projects with sufficient detail, such as the Hilton Creek passage impediment project, it is
appropriate for Reclamation and COMB to serve as lead agencies for conducting the impact
assessment because they are the agencies funding and sponsoring the projects; and
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e Reclamation and COMB prepared a joint EIR/EIS for implementation of the Biological Opinion and
Fish Management Plan non-flow related habitat enhancements for those projects where there is
sufficient information.

4.1.5 Issue Areas Not Subject to Analysis

The EIR alternatives will not result in any impacts to the following resources or issue areas: visual
resources, agriculture, noise, public services, traffic and circulation, public safety, hazardous materials,
energy, geologic hazards, land use, air quality, and population and housing. Hence, these topics are not

addressed further in the EIR.
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4.2 SURFACE WATER HYDROLOGY

4.2.1 Existing Conditions

The Santa Ynez River watershed encompasses about 900 square miles and is located in the central part of
Santa Barbara County (Figure 1-1). The south side of the basin is formed by the Santa Ynez Mountains.
These mountains, ranging in elevation from 2,000 to 4,000 feet, separate the Santa Ynez River basin from
the South Coast of the County. The Purisima Hills and the San Rafael Mountains, which range in

elevation from 4,000 to 6,000 feet, form the north side of the basin.

The Santa Ynez River Basin has a Mediterranean climate with hot, dry summers and cool, wet winters.
Almost all precipitation occurs between November and April, although large variations in annual
quantities occur within the basin. Annual rainfall ranges from about 14 inches near the ocean to about 30
inches at Juncal Dam with higher rates in the headwater areas due to orographic effects. Average
monthly rainfall data and annual rainfall from Gibraltar Dam, located upstream of Cachuma Lake, are
presented on Charts 4-1, Average Monthly Rainfall Near Lake Cachuma, and 4-2, Historic Annual
Rainfall Near Lake Cachuma, respectively (Appendix B).

The Santa Ynez River flows westerly about 90 miles to the Pacific Ocean, passing through Jameson Lake,
Gibraltar Reservoir, and Cachuma Lake. Immediately above Cachuma Lake, the river passes through a
narrow valley between the San Rafael and Santa Ynez mountains. Below Bradbury Dam, the river passes
between the Santa Ynez Mountains and the southern edge of the Santa Ynez Upland, and through the
broad part of the valley near Buellton (Figure 1-3). West of Buellton, the river flows through a narrow
meandering stretch, then flows through the Narrows and emerges onto the broad, flat Lompoc Plain. The

Santa Ynez River flows across the Lompoc Plain for about 13 miles and empties into the ocean at Surf.

The flow of the river has been intermittent, both in the past and under current Cachuma Project
operations. Winter flows were largely uncontrolled prior to the construction of Bradbury Dam with
virtually no flow in the summer months. Since operations of Bradbury Dam began in 1953, the winter
flows have been moderated by reservoir operations and previously nonexistent summer flows have been
replaced with releases for downstream water rights. Median monthly streamflow at the Narrows prior to,
and after, construction of Bradbury Dam is shown on Chart 4-5, Historical Median Daily Streamflow at
the Narrows. These data demonstrate the reduction in winter flows due to Cachuma Lake. Mean monthly
discharge (af) and flow (cfs) at USGS stream gauge stations at Santa Ynez, Solvang, and the Narrows

from 1956 to 1999 are presented in Table 4-0, Historical Streamflow Below Lake Cachuma.
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Table 4-0
Historical Streamflow Below Lake Cachuma

STREAMFLOW FOR SANTA YNEZ RIVER BELOW LAKE CACHUMA
USGS Gauging Station # 11126000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
IMean Monthly Flow 1956-1976 (af/month) 174 113 513 8,958 11,693 8,208 5,665 1,964 582 399
IMean Monthly Flow 1956-1976 (cfs) 2.8 1.9 8.3 145.7 210.5 133.5 95.2 31.9 9.8 6.5 5.1 4.3
Median Daily Flow 1956-1976 (cfs) 0.0 0.0 0.0 0.3 5.3 7.6 10.0 6.5 4.7 24 0.9 0.0

STREAMFLOW FOR SANTA YNEZ RIVER AT SOLVANG
USGS Gauging Station # 11128500

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
IMean Monthly Flow 1956-1999 (af/month) 418 274 1,236 13,582 29,828 25,634 10,021 3,702 924 437
IMean Monthly Flow 1956-1999 (cfs) 6.8 4.6 20.1 220.9 537.1 416.9 168.4 60.2 15.5 7.1 7.1 6.5
Median Daily Flow 1956-1999 (cfs) 0.0 0.0 2.3 6.0 15.0 16.0 7.0 0.4 0.0 0.0 0.0 0.0

STREAMFLOW FOR SANTA YNEZ RIVER AT NARROWS NEAR LOMPOC
USGS Gauging Station # 11133000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
IMean Monthly Flow 1956-1999 (af/month) 250 395 1,803 15,208 32,582 (29,155 11,734 4,531 1,224 337
IMean Monthly Flow 1956-1999 (cfs) 41 6.6 29.3 247.3 586.7 474.2 197.2 73.7 20.6 55 3.3 3.3
Median Daily Flow 1956-1999 (cfs) 0.0 0.0 15 13.0 27.0 59.0 26.0 52 14 0.5 0.0 0.0
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Juncal, Gibraltar and Bradbury dams regulate flow in the upper portion of the watershed. Juncal and
Gibraltar dams are located above Bradbury Dam (Cachuma Lake), and regulate 14 and 216 square miles,
respectively. Cachuma Lake regulates about 417 square miles, or less than half of the Santa Ynez River
Basin. The average annual runoff of the Santa Ynez River at Bradbury Dam is about 71,400 afa (1953-
1992). The average annual runoff for the Santa Ynez River at the Narrows is about 66,500 afa for the same
period. The Narrows flow includes the effects of Cachuma Lake winter spills averaging about 34,800 afa
and summer river releases of about 7,000 afa. Data available from the Bureau of Reclamation for the
period 2000 to July 2010 shows that the average annual runoff of the Santa Ynez River at Bradbury Dam
(reported as inflows in to Cachuma Lake) is about 73,600 afa and at the Narrows is about 90,100 afa,
including the effects of Cachuma Lake winter spills, which average approximately 18,6001 afa and

average summer river releases of approximately 13,000 afa for the same period (2000 to July 2010).2
4.2.1.1 Lake Storage and Elevation

The amount of water in Cachuma Lake varies depending upon runoff, downstream releases, and
diversions to the Member Units. Annual storage at the end of summer in Cachuma Lake is shown on
Chart 4-3, Historical Annual End of Summer Lake Storage. Periods of low storage reflect droughts since
1953. The most pronounced decrease in storage occurred in 1990 during the third year of the most recent
drought. Lake elevations vary similar to lake storage. The maximum lake elevation was 750 feet until
1993, when Reclamation implemented a 0.75-foot surcharge to support releases under the 1994 MOU (see
Section 2.3); the level on January 1, 2011 was 742.96 feet.3 Lake levels vary during the year due to runoff,
diversions, releases, and evaporation. According Reclamations Daily Operation logs, the following lake

levels and surcharging above the 750.0-foot elevation have occurred since 2000:

e From April 17, 2000 to June 10, 2001, the lake exceeded 750.0. During this period, the maximum lake
level was 750.83 (April 24, 2000).

e From March 5, 2001 to June 21, 2001, the lake exceeded 750.0. From April 27, 2005 to May 12, the lake
exceeded 752/47 (the 2.47-foot surcharge height). During this period, the maximum lake level was
751.34 (April 21, 2001).

e From January 10, 2005 (except for a few specific days) to August 5, 2005, the lake exceeded 750.0.
From April 27, 2005 to May 12, the lake exceeded 752/47 (the 2.47-foot surcharge height).

1 Only two winter spills occurred during the period 2000 to 2010. In 2005, 194,360 af were released while 10,665 af
were released in 2008.

2 http://www.usbr.gov/mp/cvo/reports.html
U.S. Bureau of Reclamation, Cachuma Project, Cailfornia, Lake Cachuma Daily Operations, Monthly Reports,
http://www.usbr.gov/mp/cvo/reports.html.
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e From March 22, 2006 through August 11, 2006, the lake exceeded 750.0 feet with a maximum of
753.08 on May 21, 2006. From April 24 to June 22, 2006, the lake exceeded the 2.47-foot surcharge.

e Between February and May 2008, lake elevations did exceed 752.0 feet (with a maximum of 752.7 [a
2.7 foot surcharge on April 10]). From March 23, 2008 to April 25, 2008, the lake exceeded the 2.47-
foot surcharge.

The peak lake level is typically reached in April or May when the winter runoff has ended and before
significant diversions and downstream releases occur. Median monthly lake levels are shown on Chart 4-
4, Historical Median Monthly Lake Elevations, for two periods: 1952-2000 and 1989-2000. The latter
period represents operations under Order WR 89-18, which continue today. Higher lake levels are

present under Order WR 89-18 because of more frequent wet years in the period 1993-2000.
4212 Existing Surface Diversions

Surface water diversions from the Santa Ynez River Basin are made primarily from Juncal, Gibraltar, and
Bradbury dams. These facilities divert water from the river for agricultural, municipal and industrial uses

in the Santa Ynez Valley (Cachuma Project only) and on the South Coast of Santa Barbara County.
Juncal Dam (Jameson Lake)

MWD owns and operates Juncal Dam, which was completed in 1930. Juncal Dam forms Jameson Lake.
The original storage capacity of Jameson Lake (7,228 af) has been reduced to about 5,000 af due to
siltation. Diversions of water stored in Jameson Lake are made to Montecito on the South Coast through
the 2-mile-long Doulton Tunnel. Flows from Alder and Fox creeks are sporadically diverted by flume into
Jameson Lake when turbidity conditions permit. The tunnel intake location also allows for minor
diversions of downstream tributary inflow from Fox Creek. Average diversions from Jameson Lake to
Montecito are about 1,750 afa. Tunnel infiltration, while not Santa Ynez River water supply, is also

delivered to MWD at a rate of about 400 to 500 afa.
Gibraltar Dam and Reservoir

The City of Santa Barbara constructed Gibraltar Dam in 1920. Gibraltar Reservoir’s original capacity of
14,500 afa had been reduced due to siltation to about 7,600 af by 1947. The City subsequently raised the
dam 23 feet in 1948 to increase the capacity to 14,777 af. However, due to continuing siltation, Gibraltar
Reservoir capacity has been reduced once again to about 8,600 af. Diversions from Gibraltar are made to
the City of Santa Barbara through the 3.7-mile-long Mission Tunnel. Gibraltar Reservoir is not operated
on a safe yield basis. Carryover storage is not sufficient to protect against drought years. Annual

diversions to the City have ranged from over 9,000 af in very wet years to nearly zero in extreme drought
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years. Alternative sources must be relied upon in these years. Mission Tunnel infiltration, averaging

about 1,000 afa, is also delivered to the City.

In August 1928, the owners of 38 parcels of land located adjacent to the Santa Ynez River downstream of
Gibraltar Dam brought suit against MWD and the City of Santa Barbara over the construction of Gibraltar
Dam and Juncal Dam and resultant reduction in natural flow. The case resulted in the California Supreme
Court decision Gin S. Chow v. City of Santa Barbara (1933) 217 Cal. 673 [22 P.2d 5]. As a result of the Gin
S. Chow case, the City of Santa Barbara is required to release up to 616 afa of Gibraltar Reservoir inflow

during the summer and fall months.
Bradbury Dam (Cachuma Lake)

Bradbury Dam and Cachuma Lake are described in detail in Sections 1.2, 2.1 and 2.2. In summary,
Reclamation completed construction of Bradbury Dam in 1953. The 204,874 af original capacity of
Cachuma Lake has been reduced due to siltation. A survey conducted in 2000 indicates that the reservoir
capacity has been reduced to 188,035 af at elevation 750.0 feet (MNS, 2000). Diversions from Cachuma
Lake are made to the four Member Units on the South Coast, and SYRWCD, ID #1 in the Santa Ynez
Valley. The South Coast Member Units are served through the 6.4-mile-long Tecolote Tunnel that extends

from the lake to near Glen Anne Reservoir in Goleta.

Historic annual Cachuma Project deliveries to the South Coast Member Units and SYRWCD, ID #1 are
provided in Table 2-2. The operational yield of Cachuma Lake used in this and previous studies is 25,714
ac-ft/yr. The operational yield includes infiltration into Tecolote Tunnel. Infiltration varies with

precipitation. Reclamation and the Member Units estimate average infiltration to be about 2,000 afa.

Project deliveries can exceed operational yield if there is sufficient storage in the lake, and Reclamation
has met all requirements for downstream releases. Diversions from the lake to the South Coast Member
Units and SYRWCD, ID #1 exceeded 30,000 afa in 1972, 1976, 1984, 1987, and 2000 (Table 2-2). As a result
of these relatively high diversions in the early years of the 1988-91 droughts, only 17,000 af could be
delivered in calendar years 1990 and 1991.

Upper Santa Ynez River Operations Agreement

In 1986, the City of Santa Barbara and downstream interests entered into negotiations to determine if the
City’s need for stabilized yield from Gibraltar Reservoir and downstream interests’ respective needs
could be realized through an agreement that included the use of Cachuma Lake to replace the
diminishing capacity of Gibraltar Reservoir. The result was the Upper Santa Ynez River Operations

Agreement (Operations Agreement or Agreement), which was signed in 1989.
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The Agreement sets the amount of diversion from Gibraltar to the City at an amount that would be
available under a “Base Operation” with Gibraltar Reservoir assumed to have a fixed storage of 8,567 af
with no further reduction in capacity due to subsequent siltation. The “Base Operation” allows for
diversions up to 4,189 afa of ordinary flow plus flood flows, if available. Ordinary flows are defined by
the Agreement to be daily Gibraltar Reservoir inflows of less than 800 cfs. Flood or freshet flows are flows

in excess of this amount.

Under the Agreement, the City’s entitlements from Gibraltar Reservoir can be delivered to the City from
either Gibraltar or Cachuma Lake. “Base Operation” entitlements that cannot be physically delivered
from Gibraltar itself can be supplied to the City through Tecolote Tunnel. Conversely, diversions in
excess of “Base Operations” entitlements can be made to the City through Mission Tunnel but must be
mitigated by correspondingly reducing Cachuma contract water deliveries to the City through Tecolote

Tunnel.
4.2.1.3 River Discharge and Flood Hazard Conditions

The majority of the Santa Ynez River Watershed is undeveloped and consists mostly of brushlands,
rangelands, and agricultural fields. Several major tributaries downstream of Bradbury Dam contribute
significant flows to the river including Santa Agueda, Alamo Pintado, Zaca, Alisal, Salsipuedes, and
Miguelito creeks. Regulation of flood flows comes primarily from Juncal, Gibraltar, and Bradbury dams

on the river, and, to a lesser extent, Alisal Dam on Alisal Creek.
Historical Flood Flows

There are five stream gauges on the river between Bradbury Dam and the Pacific Ocean. The one with the
longest period of record (since 1907) is located near Lompoc at the Narrows. The greatest discharges of
record at this gauge are 120,000 cfs and 80,000 cfs in 1907 and 1969, respectively. There have been several
major flood events along the Santa Ynez River over the past 100 years. Major floods occurred in the years
1907, 1914, 1938, 1969, and 1978. Reported peak discharges for these storms ranged from 45,000 to 120,000
cfs. These floods caused significant damage to the Lompoc Valley. The most devastating flood occurred
in January and February 1969. Although the 1969 flood was reportedly lower in magnitude than the 1907

flood, it caused more damage because the County was relatively undeveloped in 1907.

In Santa Barbara County, the 1969 storms damaged residential, commercial, agricultural, and public
property; highways, railroads, and bridges; utilities; and irrigation and flood control facilities. In addition
to the major flood events, several minor floods with peak discharges ranging from 15,000 to 45,000 cfs
have occurred since the 1930s, including in 1983, 1995, 1998, and 2001, and have caused minor damage to
portions of the Lompoc Valley.
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River channel capacities vary greatly along the river below the dam. With the exception of the
1969 floods, river channel capacities have been adequate to pass historic flood flows without damage to
urban areas such as Solvang, Buellton, and Lompoc. However, past flood events have caused flooding
and erosion to undeveloped and agricultural lands at various locations along the river. Previous floods
have also damaged or destroyed numerous bridges including the Refugio Road, Alisal, Robinson

(Highway 246), Floradale, 13th Street, and Southern Pacific Railroad bridges.
Flooding in the Lompoc Valley

Flooding of agricultural lands west of the Lompoc Regional Wastewater Treatment Plant has been an
ongoing concern of Santa Barbara County Flood Control District (County FCD). Riparian growth in the
Santa Ynez River channel west of Lompoc has been enhanced by continuous discharge of effluent from
the treatment plant. The dense riparian vegetation in the river channel creates a flood hazard by reducing
the conveyance capacity. In addition, it reduces water velocities, which in turn increase sediment
deposits, further decreasing capacity. Finally, trees in the riverbed can become uprooted during flood
events and block the channel under bridges, thereby causing additional flooding upstream or serious

damage to the bridges.

To reduce flooding hazards, the County FCD has periodically cleared vegetation from the channel from
above Floradale Bridge to 13th Street Bridge thereby increasing channel capacity (Figure 4-3, Boundaries
of the Lompoc Plain Basin and Key Wells). In January 1992, the County FCD cleared portions of the
river along this reach with a tracked mower under emergency conditions due to the threat of imminent
flooding. A 25- to 100-foot-wide swath of vegetation was cleared at that time. In December 1992/January
1993, the County FCD cleared a 100-foot-wide swath of vegetation in the center of the riverbed along the
entire reach under emergency conditions. In December 1997/January 1998, the County FCD mowed about

16 acres to maintain the 100-foot-wide corridor in the riverbed that was created in 1992/1993.

After the 100-foot-wide channel clearing in December 1992/January 1993, the County FCD estimated that
18,300 cfs was conveyed during the March 1993 flood flows with only minor flooding of adjacent
agricultural lands. In January and March 1995, flows in excess of 20,000 cfs passed through the reach with
only minor flooding. Flows of about 20,000 cfs were observed in the project reach without flooding

during February 1998 (after the December 1997/January 1998 mowing) and in March 2001.

The County FCD has concluded that the 100-foot-wide mowing creates about 20,000 cfs channel capacity

in the reach, providing a reasonable level of protection for the adjacent agricultural lands.

In early 2001, the County FCD proposed a long-term routine maintenance program to maintain the 100-

foot-wide swath in the reach. The County FCD proposes to continue the mowing of the 100-foot-wide
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swath on an as-needed basis, estimated to be every three to five years. The County FCD estimates that the
capacity of the reach without channel clearing will be reduced to 5,000 cfs due to the accumulation of

dense, obstructive vegetation in the channel invert over time.
Modified Storm Operations

As described in Subsection 2.2.5, in 1993, Reclamation implemented Modified Storm Operations to
reduce the frequency and magnitude of flood flows along the lower Santa Ynez River, particularly in the
Lompoc Valley. The program is implemented on an as-needed basis during wet winters primarily by
making releases prior to the onset of a flood in order to create space for passing flood flows. These
precautionary releases are made 24 to 36 hours in advance of inflows and typically will result in a 5- to 6-
foot lowering of the lake. Reclamation also may make releases that match inflows at the beginning of a
flood event, designed to pass the early part of a flood. These actions effectively reduce the peak
downstream flows compared to prior operations. According to the County FCD, the Modified Storm

Operations reduced the risk of flooding in the Lompoc Valley in 1998 and 2001.
4.2.1.4 Updates After 2003

As described below, some changes in surface water hydrology have occurred since 2003. For the reasons
explained in Section 3.22, however, the baseline conditions that existed in August of 2003 are used to

analyze the project alternatives.

Pursuant to the signing of an MOU entitled “Memorandum of Understanding Regarding the Surcharge
of Cachuma Lake and the Protection of Recreational Resources at the Lake” in February of 2004, the
County, CCRB, and ID #1 implemented a phased surcharging at Cachuma Lake. The first action
undertaken was the raising of the reservoir surcharge level from the previous elevation of 750.75 feet to
an interim elevation of 751.8 feet. Following a spill event in January 2005, Stetson Engineers conducted a
survey of the vulnerability of the lake’s recreation facilities, revealing that the facilities identified earlier
as being at risk of inundation were actually located at elevations higher than had been previously
thought. In April of 2005, the aforementioned MOU was amended to provide for an increase in surcharge
elevation to 752.47 feet, thereby allowing for the undertaking of emergency protective measures for
facilities deemed to need them.4 In 2009, the MOU expired and Reclamation is now able to implement a
3.0-foot surcharge. Due to the fact that the surcharge is maintained exclusively for releases for fish in the

Santa Ynez River, operational yield has not changed from the levels associated with the historic high

4 Following the completion of the proposed emergency protective measures in May of 2006, the County, CCRB,
and ID No. 1 approved an “Interim Agreement Regarding the Surcharge of Cachuma Lake,” which allowed a 3.0
surcharge for one year after Lake Cachuma spilled in April of 2006; this agreement expired in February 2009.
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water mark at 750 feet. However, the 3.0 surcharge would increase reservoir capacity by 9,200 af to a total

capacity of 198,200 af.
4.2.2 Potential Impacts of the Alternatives

In the following section, the impacts of the various project alternatives on surface water hydrology are
addressed. The resulting changes in lake storage and river flows under each alternative may not, in and
of themselves, represent adverse or beneficial effects. The favorable or unfavorable aspects of these
hydrologic changes are primarily based on their effects on groundwater quantity and quality along the
river, aquatic and riparian habitats along the river, and recreation at Cachuma Lake. The only
hydrological effect that can be interpreted as adverse or beneficial would be the change in flood hazard

downstream of the dam.
4221 Overview of Hydrologic Modeling for the EIR
Use of the Model for Comparing Alternatives

The hydrologic characteristics and impacts of the various alternatives were evaluated using the SYRHM,
developed by SBCWA. The SYRHM was first developed in 1979 and has since been used by water
agencies to evaluate various management alternatives in the basin. The model was used in Reclamation’s
1995 EIR/EIS for the Cachuma Contract Renewal. Over the last two decades, the SYRHM has been
expanded and modified in consultation with the Santa Ynez River Hydrology Committee, composed of
technical hydrology experts from Reclamation, the Member Units, the County Water Agency, the City of
Lompoc, and SYRWCD. The model is written in Microsoft Quick Basic code and is publicly available
from SBCWA. Stetson Engineers performed the hydrologic modeling for the EIR under the direction of
Reclamation’s EIR consultant. A detailed description of the modeling and the results of the hydrological
simulations are provided in technical memoranda by Stetson (2001a, 2006a [2006a is included in
Appendix F]). The documentation of the SYRHM has been made available to the SWRCB (Stetson and
SBCWA 2004).

A schematic of SYRHM is shown in Figure 4-1, Overview of Santa Ynez River Hydrology Model. This
schematic depicts the primary physical features and hydrologic data input items necessary to properly
simulate monthly and annual alternative operations of the Cachuma Project. Physical features simulated
in SYRHM include Juncal Dam (Jameson Lake) and Doulton Tunnel; Gibraltar Dam and Mission Tunnel;
Bradbury Dam (Cachuma Lake) and Tecolote Tunnel; the Santa Ynez River; the Above Narrows Account
riparian ground water sub-basins for Santa Ynez, Buellton, and Santa Rita East and West; and percolation

to the Lompoc Plain below Narrows.
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Hydrologic data utilized in SYRHM includes precipitation in the Santa Ynez Basin above and below
Bradbury Dam; Santa Ynez River streamflow; tributary inflow from streams below Bradbury Dam;
infiltration to Doulton, Mission, and Tecolote tunnels; evaporation from Jameson, Gibraltar, and
Cachuma Lake; in the lower Santa Ynez River Basin, municipal, industrial, agricultural, riparian and
phreatophyte consumptive uses; river bank inflow; river bank depletion; precipitation percolation factors;

and percolation to the Lompoc Plain from Santa Ynez River water.

The model uses historic records of rainfall, runoff, evaporation, and tunnel infiltration for the period 1918
through 1993. Reservoir releases, diversions, streamflow percolation, groundwater pumping, and
depletions are based on monthly time steps. The model includes Gibraltar operations under the
Operations Agreement, and Cachuma operations under Order WR 89-18. In addition, the model has been
expanded to include releases for fisheries and SWP water deliveries through the Bradbury Dam outlet
works. The major hydrologic outputs from the SYRHM for the EIR include lake storage and elevation;

alluvial groundwater levels and storage; and streamflow below the dam.

The Santa Ynez River between Bradbury Dam and Lompoc Narrows is divided into four reaches in the
model: (1) Bradbury Dam-Solvang, (2) Solvang-Buellton Bend, (3) Buellton Bend-Salsipuedes Creek, and
(4) Salsipuedes Creek-Narrows Gauge. Recently, the SBCWA expanded the SYRHM to incorporate a
detailed version of the Bradbury-Solvang reach, in which the reach is divided into 12 segments between
tributaries. This allows for a direct modeling of tributary flow contributions in the Bradbury Dam-
Solvang reach of the SYRHM. This version of the model is referred to as SYRHM 498, which was used for
the analyses supporting NMFS’ Biological Opinion, as well as for this EIR.

The operational elements for the various EIR alternatives that were included in the modeling are listed in

Table 4-1, Operational Elements Used to Model Alternatives.

Emergency winter storm operations and ramping of outlet releases have not been included in the
SYRHM due to its limitation — i.e., use of monthly time steps. Winter storm operations and ramping of

outlet releases would occur within days.
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Table 4-1
Operational Elements Used to Model Alternatives

Alternatives

Operational Elements 2 |3B |3C|4B | 5B | 5C
Releases for downstream water rights pursuant to Order WR 89-18 X | X X X
SWP water seasonal restrictions on releases, and limits on mixing percentage X | X X X
Surcharge to 0.75 X
Surcharge to 1.8’ X X
Surcharge to 3’ X X X
Fish releases for interim rearing target flows per Biological Opinion X
Long-term fish releases under Biological Opinion for rearing and passage; Adaptive X X X
Management Account for fish releases
Fish Releases using a combination of the long-term fish releases under the Biological Opinion X X
and the 3A2 Operating Criteria
Delivery of SWP water to Lompoc Forebay in exchange for BNA water X

Releases from Cachuma Lake for steelhead rearing and passage have been modeled for three sets of
operating criteria. The first set of operating criteria involves releases for steelhead rearing to meet interim
target flows until dedicated reservoir storage is available, as required in the Biological Opinion and
presented in Table 2-8. This set of operating criteria was used in Alternative 2, baseline operations. The
second set of operating criteria involves releases for steelhead rearing using long-term target flows.
Reservoir surcharge or dedication of existing reservoir storage for fishery purposes would provide the
water to meet the long-term target flows. These criteria were used in modeling Alternatives 3B, 3C, and
4B and are summarized in Table 2-7. The operating criteria used in modeling Alternatives 5B and 5C
involves a hybrid of what is termed the “3A2” operating criteria and the long-term Biological Opinion

flows. These criteria are summarized in Table 2-7 and Subsection 3.2.2.

One element that is common to all of the operating criteria is the conjunctive operation of releases for
purposes of satisfying downstream water rights with fish releases. This dual-purpose use would extend
the period each year when instream flows improve fisheries habitat for over-summering and juvenile

rearing within the mainstem.

Key modeling assumptions associated with the delivery of SWP water to the Member Units include the

following (Stetson Engineers, 2001a):

e A maximum delivery rate of 22 cfs is assumed which provides a potential monthly delivery of 1,220
to 1,310 af.

Impact Sciences, Inc. 4.2-11 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011




4.2 Surface Water Hydrology

e SWP water deliveries are subject to statewide and Delta shortages based on estimates of shortages
from the California Department of Water Resources” hydrologic model DWRSIM v.9.06T. Shortages
were applied annually, as predicted by the DWR model.

e SWP water imported into Cachuma Lake is exported out through Tecolote Tunnel in the same month.

e SWP deliveries are not made in months when Cachuma Lake is spilling. Although SWP deliveries
can be made up in other months, spill conditions usually indicate a wet period in which additional
SWP deliveries probably would not be needed. Therefore, it was assumed that SWP deliveries would
not be made during spills and would not be made up in subsequent months.

e The proportion of the SWP water as a part of a Cachuma release for purposes of satisfying
downstream water rights is limited to 50 percent of the total release to provide protection to
steelhead.

e Reclamation must avoid mixing SWP water in the Santa Ynez River downstream of Bradbury Dam
when steelhead smolts could be subject to imprint; hence, SWP deliveries were curtailed during
releases for steelhead passage.

It should be emphasized that all of the results presented in this EIR are the result of analyzing simulated
operations using SYRHM. Simulated operations should not be confused with experienced or real-time
operations. All modeling of project alternatives used the historic hydrologic conditions from the period of
record 1918 to 1993, which includes a wide range of rainfall conditions. For example, there were four
significant dry periods in this period of record, as well as several very wet years. By using the historic
period of record for the basis of the modeling, the hydrologic impacts of each alternative can be predicted
with greater certainty. Review of current precipitation data for Lompoc and Gilbraltar Dam® shows that
average annual rainfall for the project area from 1993 to 2010 is within the range of precipitation of the

model historic period (14 to 30 inches).

All simulation models have a certain amount of inherent error in predicting absolute results due to
inherent errors in the mathematically derived representations of actual operations and the historic input
data. Calibrations were performed by the SBCWA in developing SYRHM to match simulated operations
with historic operations to minimize the amount of model error. Stetson Engineers performed all of the

calibrations when modifying the model for use in the EIR (Stetson, 2001a).

The SYRHM operations have some limitations because the model uses monthly time steps. Other
limitations of the SYRHM are related to real-time management decisions. For example, releases under
Order WR 89-18, project delivery reductions in times of shortages, and SWP deliveries could vary based

on real-time management decisions.

5 Lompoc station: http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca5064; Gibraltar 2 http://www.wrcc.dri.edu/cgi-
bin/cliMAIN.pl?ca3402
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SYRHM is not able to reproduce historic operations exactly. Instead, the SYRHM recreates operations
using historic climatic and hydrologic data within acceptable limits of error. It is important to note that
the analysis of alternatives for the EIR is comparative in nature. Hence, all model simulations contain the

same degree of error, and as such, the use of the model for comparative purposes is valid.
Peer Review of Modeling Approach and Results

The Santa Ynez River Technical Advisory Committee (SYRTAC) was formed several years ago to develop
suitable modeling tools to address ongoing hydrology, groundwater, and salinity issues along the lower
river. The SYRTAC is composed of technical experts representing Reclamation, COMB, SBCWA,
SYRWCD, City of Santa Barbara, and City of Lompoc. The technical consultant for the SYRTAC is Stetson
Engineers. The SYRTAC had meetings periodically to provide guidance on the development of modeling
tools. It has provided oversight on recent updates to the SYRHM, as well as the addition of a salinity

component to the model (see Section 4.5).

The SYRTAC conducted a technical review of the various modeling efforts by Stetson Engineers for the
EIR to provide comments on key assumptions, modeling protocols, methods of interpreting results, and
reliability of the results. The SYRTAC met with Reclamation and the EIR project manager on three
occasions (April 20, May 11, May 30, 2001) to provide comments on four of the technical memoranda
prepared by Stetson Engineers for the EIR, as listed below (provided in Appendix E of the August 2003
Draft EIR):

e Technical Memorandum No. 1. Impacts of EIR Alternatives using the Santa Ynez River Hydrology
Model (Stetson Engineers, 2001a),

e Technical Memorandum No. 2. Impacts of EIR Alternatives on steelhead (Stetson Engineers, 2001b),

e Technical Memorandum No. 3. Hydrologic Analysis of Surface Water Salinity (Stetson Engineers,
2001c¢), and

e Technical Memorandum No. 4. Cachuma Water Rights EIR Alternatives — Results of USGS and HCI
Lompoc Groundwater Flow and Transport Models (Stetson Engineers, 2001d),

In general, the SYRTAC concluded that the modeling analyses performed by Stetson Engineers for the
EIR were appropriate and reasonable for the purposes of comparing alternatives at an EIR level. A
summary of key technical issues raised by the SYRTAC on the use of the SYRHM to evaluate surface

water and groundwater salinity issues is provided in Subsection 4.5.2.1.
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SYRTAC did not review the recent hydrologic analyses in 2005 and 2006 that Stetson performed for the
additional EIR alternatives (Alternatives 5B and 5C). Three additional technical memoranda prepared by

Stetson Engineers for this revised EIR, are provided in Appendix F as listed below:

e Technical Memorandum No. 5. Hydrologic Impact Analysis of Possible Cachuma Operations
Alternatives (Stetson Engineers, 2006a),

e Technical Memorandum No. 6. Santa Ynez River Flow Analysis for Impact Assessment on Steelhead
(Stetson Engineers, 2006b), and

e Technical Memorandum No. 7. Hydrologic Impacts of Alternatives 5B and 5C on Salinity (Stetson
Engineers, 2006c¢).

4222 Changes in Lake Hydrology

The storage in Cachuma Lake is shown on Chart 4-6, Simulated Cachuma Reservoir Storage for Various
EIR Alternatives Using SYRHMO0498, in Appendix B for the various alternatives for the 76-year

simulation period. The patterns of lake storage are identical for all alternatives.
Discussion of Data and Analyses

The discussion of data and analyses is found in Subsection 4.2.2.1.
Comparison of Alternatives

The median monthly storage for the alternatives is presented in Table 4-2, Median Monthly (Simulation,
1918-1993) for Different Alternatives Storage in Cachuma Lake. Alternative 5B exhibits lower storage
than under the baseline operations (Alternative 2) throughout the year due to additional releases for fish.
Median monthly storage under Alternatives 3C and 4B are greater than under the baseline operations
(Alternative 2) throughout the year due to increasing total reservoir storage by 9,200 af as a result of a 3.0-
foot surcharge. Depending upon the month, Alternatives 3B and 5C exhibit both higher and lower
median storage levels throughout the year than under baseline operations (Alternative 2). This is due to a

combination of both increased fish releases and increased reservoir surcharge during spills.
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Table 4-2

Median Monthly Storage (Simulation, 1918-1993) for Different Alternatives in Cachuma Lake

Alt 4B
Alt 2 Biological
Interim Opinion with
Operations Alt 3B Alt 3C SWP
under Biological Biological Delivery to Alt 5B: Alt 5C:
Biological Opinion with | Opinion with Lompoc "3A2"/BO and | "3A2"/BO and
Month Opinion 1.8" surcharge | 3’ surcharge Forebay 1.8" surcharge | 3’ surcharge
November 130,484 132,602 136,080 135,135 126,831 130,324
February 152,394 150,918 154,607 154,660 149,466 152,943
April 165,533 165,018 167,877 169,135 162,685 166,287
July 146,851 149,528 153,067 154,840 144,258 147,788

Median monthly lake elevations for the various alternatives are shown on Chart 4-7, Median Monthly
Cachuma Lake Elevations (Simulation 1918-93), in Appendix B. The modeling results indicate the
highest monthly elevations are exhibited by Alternatives 3C (Biological Opinion plus 3.0-foot surcharge)
and 4B (SWP delivery to Lompoc Plain). These alternatives have higher lake levels than under
Alternative 2 baseline operations because they involve the 3.0-foot surcharge. Median monthly lake levels
would be lower under Alternative 5B than under the baseline operations (Alternative 2) because greater
releases for fish would not be fully offset by a surcharge to 1.8 feet. The median monthly lake elevation
for Alternatives 3B and 5C are slightly higher to about the same as under the baseline operations
(Alternative 2) because the greater releases for fish are offset by a 1.8-foot surcharge and a 3.0-foot
surcharge, respectively. A comparison of median annual winter and fall lake elevations amongst the
alternatives shows the same pattern; this comparison is also provided in Table 4-3, Median Lake Level

(Water Elevation in feet).

The frequency of surcharging to specific lake elevations under the various alternatives is summarized in
Table 4-4, Frequency of Surcharging. The frequency of reaching a lake level above 750.0 feet under the
baseline operations (Alternative 2) is 26 of the 76 years of the simulation period; Alternatives 3B and 5B
reach a lake level above 750.0 feet with the same frequency as under the baseline operations. Alternatives

3C, 4B, and 5C reach a lake level above 750.0 feet in 27 of the 76 years of the simulation period.
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Median Lake Level (Water Elevation in feet)

Table 4-3

Alt 2 Alt 4B
Interim Biological
Operations Alt 3B Alt 3C Opinion with
under Biological Biological SWP Delivery Alt 5B: Alt 5C:
Biological Opinion with | Opinion with to Lompoc "3A2"/BO and | "3A2"/BO and
Period Opinion 1.8’ surcharge 3’ surcharge Forebay 1.8’ surcharge 3’ surcharge
Annual 733.7 733.3 734.6 735.2 732.5 733.7
Feb 737.2 736.7 738.1 738.1 736.1 7374
Aug 732.2 733.6 735.0 735.2 731.4 733.0
Table 4-4
Frequency of Surcharging
Number of Years Surcharging Occurred During 76-year Period
Alt4 B
Alt2 Biological
Interim Alt 3B Alt 3C Opinion
Operations Biological Biological with SWP Alt 5B: Alt 5C:
Lake Elevation under Opinion Opinion Delivery to "3A2"/BO "3A2"/BO
Reached due to Biological with 1.8" with 3’ Lompoc and 1.8’ and 3’
Surcharging Opinion surcharge surcharge Forebay surcharge surcharge
750 -750.9 26 26 27 27 26 27
751-751.9 - 25 26 26 26 26
752-752.9 -- - 26 26 - 26
=or>753 - -- 25 24 -- 23

The percentage of time (months) that Cachuma Lake would reach maximum levels is presented in Table
4-5, Percentage of Time at Different Elevations that Lake Elevations are Met or Exceeded, based on the
simulation modeling (76 years). These results indicate that under the baseline operations (Alternative 2),
the maximum lake level (750.75 feet) is achieved 11 percent of the time. The alternatives involving
additional surcharging would cause more frequent inundation of the baseline shoreline (750.75 feet). For
example, lake levels for Alternatives 3B and 5B (with 1.8-foot surcharge) would reach or exceed
750.75 feet about 14 and 13 percent of the time, respectively. Under Alternatives 3C, 4B, and 5C (with 3.0-
foot surcharge to 753.00 feet), lake levels would reach or exceed 750.75 feet 16 percent of the time.
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Table 4-5

Percentage of Time at Different Elevations that Lake Elevations are Met or Exceeded

Alt 4B
Alt2 Biological
Interim Alt 3B Alt 3C Opinion
Operations Biological Biological with SWP Alt 5B: Alt 5C:
under Opinion Opinion Delivery to "3A2"/BO "3A2"/BO
Biological with 1.8" with 3’ Lompoc and 1.8 and 3’
Lake Elevation Opinion surcharge surcharge Forebay surcharge surcharge
750.75 11% 14% 16% 16% 13% 16%
751 - 11% 14% 14% 11% 13%
752 -- -- 11% 11% -- 11%
753 -- -- 9% 8% - 8%

The median period of inundation at higher lake elevations for the alternatives is presented in Table 4-6,

Duration of Inundation. The results of the modeling simulation indicate that median number of

consecutive months at the maximum lake elevation is the same for all alternatives — about four months.

The alternatives involving surcharging above 750.75 feet (Alternatives 3B, 3C, 4B, 5B, and 5C) would

cause slightly more prolonged inundation of the baseline shoreline (750.75 feet). For example, under

Alternatives 3C, 4B, and 5C, the median duration of flooding above 750.75 feet would be five months

compared to Alternative 2 when the median duration above 750.0 feet would be four months.

Table 4-6

Duration of Inundation

MEDIAN NUMBER OF CONSECUTIVE MONTHS AT OR ABOVE LAKE ELEVATION
Alt 4B
Alt2 Biological
Interim Alt 3B Alt 3C Opinion
Operations Biological Biological with SWP Alt 5B: Alt 5C:
under Opinion Opinion Delivery to "3A2"/BO "3A2"/BO
Lake Biological with 1.8" with 3’ Lompoc and 1.8’ and 3’
Elevation Opinion surcharge surcharge Forebay surcharge surcharge
750 4 5 5 5 5 5
751 - 4 5 5 4 5
752 - - 4 4 - 4
753 - - 3 3 - 3
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4223 Changes in River Hydrology

A summary of the key downstream hydrologic characteristics of the various alternatives is presented in
Table 4-7, Key Hydrologic Characteristics. Table 4-7 indicates that more low flow releases (fish releases)

would result in fewer spills or high flow releases under the project alternatives.
Discussion of Data and Analyses

Modifications to the accounting method for the ANA and BNA described in the Settlement Agreement
have been implemented over about the past 20 years, including the use of the livestream checkpoint at
San Lucas Creek rather than San Lucas Bridge for determining ANA account balance and the use of
Reclamation Curve A only for making determinations of the BNA account balance in Cachuma Lake and
resulting releases. The account balance for the ANA, and more so the BNA, has increasingly grown under
the operational format set forth in the Settlement Agreement. Dewatered storage has not dropped below
the 10,000-af threshold since 1991 due to surface flows in the river Charts 4-30, Account Balance and
Dewatered Storage Above the Narrows on the Santa Ynez River, 1973-2010, and 4-31, Balance and
Dewatered Storage Below the Narrows on the Santa Ynez River, 1973-2010, show the plots of
Dewatered Storage versus for the ANA and BNA, respectively, as reported by Reclamation from 1973
through May 2010 (see Appendix I). In addition, the Settlement Agreement Accumulated Drought Water
Credit amount (a maximum of 3,200 acre-ft/year for the combined member units) and base flow additions
(25 acre-ft/month without stream flow) provide additional limited water supplies through surface water

releases for downstream users during drought periods.
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Key Hydrologic Characteristics

Table 4-7

Alt 4B
Alt 2 Biological
Interim Alt 3B Alt 3C Opinion
Operations | Biological | Biological | with SWP Alt 5B Alt5C
under Opinion Opinion | Delivery to | "3A2"/BO | "3A2"/BO
Biological | with 1.8’ with 3’ Lompoc and 1.8" | and with 3’
Parameter Opinion | surcharge | surcharge | Forebay | surcharge | surcharge
Average spill amount/leakage (afy) 36,693 35,784 35,415 35,288 34,916 34,537
Average Order WR 89-18 releases (afy) 6,023 5,682 5,737 3,940 5,473 5,529
Average fish releases (afy) 1,362 2,701 2,715 2,801 3,999 4,026
Total discharges from the dam (afy) 44,078 44,167 43,867 42,029 44,388 44,092
No. of spill months 82 79 78 74 75 74
No. of spill water years 26 25 25 24 23 23
No. of spill water years >20,000 af 16 15 15 15 15 15

Comparison of Alternatives.

For all alternatives, releases for fish downstream of the dam would be greater than for the baseline
operations (Alternative 2). Under the baseline operations (Alternative 2), releases from the dam averaged
1,362 afy. The average annual releases for fish would increase to 2,701 acre-ft/year; 2,715 acre-ft/year; and
2,801 afy under Alternatives 3B, 3C, and 4B respectively, which operate under the long-term BO
operations. The average annual releases for fish would increase to 3,999 acre-ft/year and 4,026 acre-ft/year
under Alternatives 5B and 5C, respectively, which operate under the hybrid operations for releases for
fish (BO and 3A2 operations). Releases for fish under Alternatives 5B and 5C would be greater than
Alternatives 3B, 3C, and 4B because the alternatives must meet higher flows in a wet or above-normal
water year. It should be noted that releases for fish from Cachuma Lake also occur as dual-purpose
releases with water rights releases as well as leakage from the dam. To the extent the spillway gates are
repaired to minimize the leakage, an additional amount would be released for the purpose of fish habitat
maintenance. As a comparison, based on data available from Reclamation, under current operations
(which is similar to Alternative 3C), the average annual fish release® between April 2005 and July 2010
(prior to April 2005, USBR does not indicate Hilton Creek as a discharge point on monthly reports) and

6 According to Mr. Darrin Williams of Reclamation, fish releases can be calculated by taking the values in the

Hilton Creek column of the Monthly Reservoir operations report when no other release are shown, i.e., in from
outlet or spillway.
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2010 has been approximately 3,600 acre-ft/yr’. The releases documented by Bureau of Reclamation for
2005 through 2010, a very short hydrologic period, average 3,600 acre-ft/yr which is higher than the
modeled result likely due to the short hydrologic period skewed by a very wet year in 2005. The number
of spills per month (frequency) and average annual spill amount under the baseline conditions
(Alternative 2) are slightly greater than the rest of the alternatives. The number of spill months over a
76-year period would range from 74 to 79 months for Alternatives 3B, 3C, 4B, 5B, and 5C compared to
82 months under the baseline operations (Table 4-7). The average annual spill amount would be reduced
2, 3, and 4 percent from the baseline conditions under Alternatives 3B, 3C, and 4B, respectively. The
average annual spill amount would also be reduced 5 and 6 percent from the baseline conditions under
Alternatives 5B and 5C, respectively. Reclamation data indicates that between 2000 and 2010, two spills
occurred in 2005 (in January and February) and 2008 in the winter, or 4 months of 33 months. Summer
spills, were not reported during that period. However, data over a longer period is required to assess the

long-term effect of current operations.

Table 4-7 shows that the releases for purposes of satisfying downstream water rights under Alternatives
3B, 3C, 4B, 5B, and 5C would be less than under the baseline operations (Alternative 2) because the
additional releases for fish reduces the need for releases to replenish groundwater basins, which reduces
the credits in the ANA. Most of the reduction in ANA credits due to fish releases occurs in the uppermost

portion of the Above Narrows Aquifer (i.e., Santa Ynez Subarea) as described in Subsection 4.4.2.

Releases for water rights under Alternative 4B would also be less than under the baseline operations
because releases from the BNA would not be made from the dam. Instead, SWP water would be
delivered for artificial groundwater recharge to the Lompoc Forebay pursuant to an exchange agreement.
The combined average annual releases for water rights and fish are 7,385 afy under the baseline
operations (Alternative 2) and 8,383; 8,452; 6,741; 9,472; and 9,555 afy under Alternatives 3B, 3C, 4B, 5B,
and 5C, respectively (Table 4-7). For comparison under current operations (which is similar to
Alternative 3C), the combined average annual releases for water rights and fish between April 2005 and
July 2010 was approximately 13,900 af8. The modeled (long-term hydrologic period) value as opposed to
the reported value under Alternative 3C is 8,452 acre-ft (5,737 acre-ft/yr for Average Order WR 89-18
releases and 2,715 acre-ft/yr 2,715 = 8,452 acre-ft/yr). The modeled value is lower than the reported values

See http://www.usbr.gov/mp/cvo/reports.html. On the published reservoir operations monthly reports, fish
releases are releases from the Hilton Creek discharge point when no other releases are being made, i.e., from the
outlet or spillway.

The combined water rights releases and fish releases were determined by summing the Hilton Creek column
values and the outlet column values of Reclamation monthly reservoir operations reports. Outlet values were
not included in the sum when there were values recorded in the spillway column.
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since the 2005 through 2010 represents a very short hydrologic sampling and the value is likely skewed
by a very wet year in 2005.

The frequencies of the different sizes of releases from the dam under all alternatives are shown in
Table 4-8, Percentage of Time that Spills and Downstream Releases are at or above the Indicated Flow
From Lake Cachuma Due to Spills and Downstream Releases. The releases from the dam that are at or
above 2 cfs, 5 cfs, or 10 cfs reflect the three different operating criteria for releases for fish including
interim BO operations (Alternative 2), long-term BO operations (Alternatives 3B, 3C, and 4B), and the
hybrid operations of long-term BO and “3A2” operations (Alternatives 5B and 5C). Under all operations,
releases from the dam are 2 cfs or greater 99 percent of the time. The flow regime created below the dam
due to spills and downstream releases are similar for Alternatives 3B, 3C, 4B, 5B, and 5C, as shown in
Table 4-8. All of these alternatives result in more frequent downstream low flows (i.e., 2 — 10 cfs) than
under the baseline operations (Alternative 2) due to greater releases for fish under these alternatives.
Alternatives 5B and 5C also result in more frequent flows from 10-20 cfs (Table 4-8) than under the

baseline operations (Alternative 2) and Alternatives 3B, 3C, and 4B.

Table 4-8
Percentage of Time that Spills and Downstream Releases are at or above
the Indicated Flow From Lake Cachuma Due to Spills and Downstream Releases
(Simulation, 1918-1993)

Alt 4B
Biological
Alt 2 Interim Alt 3B Alt3C Opinion
Operations Biological Biological with SWP Alt 5B: Alt 5C:
under Opinion Opinion Delivery to | "3A2"/BO "3A2"/BO
Biological with 1.8’ with 3’ Lompoc and 1.8 and 3’
cfs Opinion surcharge surcharge Forebay surcharge surcharge
2 99 99 99 99 99 99
5 42 67 68 68 68 69
10 30 36 36 34 45 45
20 26 27 27 24 31 31
50 13 12 12 8 12 12

The additional releases for fish under Alternatives 3B, 3C, 4B, 5B, and 5C result in more frequent
low-flows (2-5 cfs) downstream of the dam compared to the baseline operations (Alternative 2), as shown
in Table 4-9, Percentage of Time that Downstream Flows are at or above the Indicated Flow. For
example, under the operations in Alternatives 3B and 5B, flows at Highway 154 are 5 cfs or greater 77 or

76 percent of the time, respectively. In contrast, flows of 5 cfs or more under the baseline operations
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occurred only 48 percent of the time. The increase in frequency of downstream low-flows over the
baseline operations becomes smaller with distance from the dam, such that there is very little difference

in the frequency of low-flows near Salsipuedes Creek (Table 4-9).

There is very little difference in the frequency of higher flows downstream of the dam because flows over

20 cfs are primarily due to natural runoff, not releases for fish, as shown in Table 4-9.

Downstream of Alisal Road, low-flows under Alternative 4B would be less frequent and would have less
volume than other alternatives because BNA releases to the river would not be made from the dam under
Alternative 4B. BNA releases from the dam involve high release rates (e.g., 75-100 cfs) to reach the

Lompoc Plain.

Table 4-9
Percentage of Time that Downstream Flows are at or above the Indicated Flow
(Simulation, 1981-1993)

Alt 4B
Biological
Alt 2 Interim Alt 3B Alt 3C Opinion
Operations Biological Biological with SWP Alt 5B: Alt 5C:
under Opinion Opinion Delivery to "3A2"/BO "3A2"/BO
Biological and 1.8 with 3’ Lompoc and 1.8’ and 3’
cfs Opinion surcharge surcharge Forebay surcharge surcharge
Below Hilton Creek
2 99 99 99 99 99 99
5 47 74 75 75 74 75
10 33 39 39 37 48 48
20 26 28 28 24 32 32
50 13 12 12 8 12 12
Highway 154
2 82 99 99 99 99 99
5 48 77 78 78 76 77
10 34 39 39 37 49 49
20 27 28 28 25 33 33
50 12 12 12 8 11 11
Alisal Road
2 53 69 69 69 70 71
5 43 49 49 47 56 56
10 34 36 36 34 48 48
20 23 25 25 18 28 28
50 12 12 12 10 11 12
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Alt 4B
Biological
Alt 2 Interim Alt 3B Alt 3C Opinion
Operations Biological Biological with SWP Alt 5B: Alt5C:
under Opinion Opinion Delivery to "3A2"/BO "3A2"/BO
Biological and 1.8’ with 3’ Lompoc and 1.8’ and 3’
cfs Opinion surcharge surcharge Forebay surcharge surcharge
Near Buellton
2 51 57 57 56 61 61
5 41 44 44 42 52 52
10 32 34 34 29 38 38
20 24 26 26 18 28 28
50 12 12 12 12 12 12
Above Salsipuedes Creek
2 39 42 43 36 48 48
5 35 37 37 29 40 40
10 30 32 32 25 35 35
20 25 26 26 19 29 29
50 12 13 13 12 12 12
Narrows
2 45 48 48 40 52 53
5 38 41 41 33 44 44
10 33 35 35 27 38 38
20 28 29 29 21 31 31
50 14 14 14 14 14 14

Charts 4-8a, Median Monthly Streamflow Below Lake Cachuma, and 4-8b, Median Monthly
Streamflow Below Lake Cachuma in Appendix B show that median monthly flows under the project
alternatives (Alternatives 3B, 3C, 4B, 5B, and 5C) are predominantly greater than under the baseline
operations (Alternative 2). The overall higher median monthly flows under the project alternatives are
attributed to higher releases for fish. An exception would occur in August at the dam and Highway 154
when median monthly flows under Alternative 4B would decrease relative to baseline operations and the
other project alternatives. The lower flows would occur under Alternative 4B because no BNA releases to
the river from the dam would occur at that time. In addition, Charts 4-8a and 4-8b show that Alternatives
5B and 5C have a higher median flow in May and June compared to other Alternatives due to the switch

to 3A2 operating criteria in wet or above-normal hydrologic year type.

4.2-23
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42.2.4 Impacts on Existing Flood Hazards
4.2.2.5 Threshold of Significance

An impact is considered significant if an increase in downstream flows could increase the instream
riparian vegetation that could in turn reduce channel capacity and cause flooding hazards. Specifically,
additional flows for fish could increase the density, vigor, and extent of riparian vegetation in the river
channel over time due to greater moisture availability, particularly during the early summer when water
is generally at lower quantities in the river channel under baseline conditions (Alternative 2). The
availability of water throughout the year in the channel will extend the growing season for phreatophytes

and reduce the period of drought stress.
4.2.2.6 Discussion of Data and Analyses

The extent to which the expected increase in riparian vegetation along the river would reduce channel
capacity and create potential flooding hazards cannot be predicted with any available analytic tools.
Vegetative changes reduce channel capacity by increasing channel roughness due to more vegetation in
the channel, and/or a greater percentage of woody obstructive vegetation. At the same time, the
vegetative changes predicted in conjunction with Alternatives 3B, 3C, 4B, 5B, and 5C would also result in
slope stabilization, which would help to prevent bank erosion. Flood hazards are created if the reduction
in channel capacity deflects flows that cause bank erosion, or higher water levels are created that exceed
the banks. The extent of flooding and bank erosion is dependent on site-specific channel conditions,

which are highly variable along the lower river.

Historically, the County FCD has not needed to conduct channel maintenance along the lower Santa Ynez
River outside of the western Lompoc Valley because the upstream river channel historically has had
sufficient capacity. Most of the river between the dam and Lompoc Valley does not contain bank
protection or development adjacent to the river, with the exception of scattered land development in
Solvang, Santa Ynez, and Buellton. Hence, minor flooding may occur without adverse consequences.
However, public infrastructure along the river is vulnerable to flood damage, such as bridges at Refugio
Road, Alisal Road, and Highway 101 and numerous pipeline crossings. Private and public water wells
near the river are vulnerable to flood damage. For example, the 1995 and 1998 floods destroyed several

SYRWCD, ID #1 production wells near Santa Ynez.

It should also be noted that the reduction in the frequency of spills under the project alternatives would
reduce the frequency of uncontrolled downstream flows, which could cause flooding. The reduction in
spill frequency, however, may also increase flooding hazards along the lower river. Flood flows during
spills generally cause scouring that can remove riparian vegetation, and thereby increase channel
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capacity. In essence, flood flows reestablish channel capacity that is slowly reduced by vegetative growth
between flood flows. As such, the project alternatives could slightly increase flooding hazard along the
lower river over time by reducing the number of times flood flows would mechanically clear riparian

vegetation (due to scouring flows) and restore channel capacity.
4.2.2.7 Comparison of Alternatives

As described in Subsection 4.2.2.3, Alternatives 3B, 3C, 4B, 5B, and 5C would alter downstream

hydrology compared to the baseline operations (Alternative 2).

e The spill frequency and average annual spill amount under the project alternatives would be slightly
less than under baseline operations.

e The releases for steelhead rearing and passage flows downstream of the dam under the project
alternatives would be greater than under baseline operations (Alternative 2) because they would
involve higher rearing target flows and the baseline operations do not include passage flows. Due to
an increase in fish releases, low flows downstream of Cachuma Lake would occur for a slightly
longer duration and over a larger portion of the river than under the baseline operations. For
example, under the baseline operations, flows at Highway 154 are 5 cfs or greater 48 percent of the
time. In contrast, flows of 5 cfs or more under the other project alternatives occur 76 to 78 percent of
the time.

e The frequency and amount of low-flows downstream of the dam (to Alisal Road) under the project
alternatives are similar to one another and greater than under baseline operations. However,
moderate flows (50-100 cfs) would occur less frequently under Alternative 4B than under baseline
operations because BNA releases to the river are not being made from the dam.

o There is very little difference between alternatives in the frequency of high flows (>50 cfs)
downstream of the dam because such flows are primarily due to natural runoff, not releases for water
rights or fish.

Alternatives 3B, 3C, 4B, 5B, and 5C would increase downstream flows (primarily from the dam to Alisal
Road) that could reduce channel capacity and cause flooding hazards as explained above. These effects
are likely to be most pronounced in the reach between the dam and Alisal Road where rearing flows for
steelhead would be continuous except in drought years. The increase in riparian vegetation probably
would not be measurable below Buellton where flows would not be maintained for fish. As such, impacts

to riparian vegetation would be less than significant (Class III).

Alternatives 3B, 3C, 4B, 5B, and 5C are not expected to significantly increase the potential for flooding
hazards along the lower Santa Ynez River as the result of an increase in in-stream woody riparian
vegetation and a minor reduction in spill frequency. The effect is expected to occur between the dam and

Buellton in portions of the channel that already have limited channel capacity or vulnerable banks, and
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where existing riparian vegetation will respond to more frequent low flows by increasing growth. The
potential increase in flood hazard is considered a less than significant impact (Class III) due to the fact
that, although reduced spills associated with the project alternatives may result in a reduction in scouring
that can restore channel capacity, this impact would be offset by a reduction in uncontrolled spills, which
can cause flooding. As such, impacts for potential flooding hazards would be less than significant (Class

I1I).
4.2.3 Mitigation Measures

No mitigation is considered because no significant adverse hydrologic impacts would occur due to the

project alternatives.
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4.3.1 Existing Conditions

An overview of the Cachuma Project Member Units and their water supply and demand conditions is
provided below. Current water supply (2009/2010) and future water supply and demand estimates were
provided by the Member Units and are described below. Tables 4-10 through 4-14 tabulate water supply
and demand for each member unit. It should be noted that future projections made for individual
Member Units vary in time. Current year water use is 2009 for CVWD while MWD, City of Santa Barbara,
GWD, and SYRWCD #1 use the year 2010. Future projections for CVWD, MWD, and GWD are for the
year 2020. The City of Santa Barbara has projections to the year 2050, while SYRWCD #1 has projections
to the year 2025. In addition, the calculation of water reliability from the SWP is based on the Final 2009

State Water Project Reliability Report,! which is slightly different as provided by each member unit.
4.3.1.1 Carpinteria Valley Water District

The Carpinteria Valley Water District (CVWD) encompasses about 8,912 acres with a mixture of
agriculture (40 percent), residential (13 percent), and industrial/commercial/institutional (14 percent) and
open space (33 percent) land uses. Domestic water service is provided to a population of about 17,900 and
approximately 3,240 acres of irrigated crops, ranging from lemons and avocados to nursery products.
CVWD maintains 3,936 connections. It has three sources of water: Cachuma Project, groundwater
pumping, and SWP water. As shown in Table 4-10, Water Supply and Demand Carpinteria Valley
Water District, Cachuma Project water represents about 49 percent of CVWD's supplies. Groundwater is
extracted from the Carpinteria Basin, which according to CVWD has a total perennial yield of about 5,000
af. CVWD pumps about 1,800 afa on average from this basin. Approximately 50 percent of the water
deliveries are for agricultural customers. It is anticipated that in a future normal? year CVWD will extract

1,500 acre-ft/yr from the groundwater basin (see Table 4-10).

California Department of Water Resources, Bay-Delta Office, Final - The State Water Project Delivery Reliability
Report 2009, August 2010).

Normal (USGS definition) - A central value (such as arithmetic average or median) of annual quantities for a 30-
year period ending with an even 10-year, thus 1921-50; 1931-60, and so forth. This definition accords with that
recommended by the Subcommittee on Hydrology of the Federal Inter-Agency Committee on Water Resources:
http://water.usgs.gov/wsc/glossary.html#N. For cases of surface water, the median value over a period of a
hydrologic record of at least 30 years could be considered the normal value.
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Table 4-10
Water Supply and Demand Carpinteria Valley Water District

Normal Year (afa) Critical Drought Year! (afa) Comment

Supplies

Cachuma Project 2,813 1,445 Fixed percentage of Cachuma Project yield.
Cachuma represents 49% of total supply.
Critical Drought Year I is based on simulation
of Alternative 5B.

State Water Project 1,386 132 SWP entitlement is 2,000 AFY plus 200 AFY of
CCWA drought buffer; this analysis assumes
63% average annual delivery and 6% during
droughts.?

Local groundwater 1,500 3,500 Share of local groundwater basin.

Total 5,699 5,077

Demand

Current (2009) 4,100 Approximately 50% for agricultural use.

Planned future (2020) 4,600

Source: 2009/2010, 2020/2030 and 2050 from Cachuma Member Units as provided by CCRB and ID #1; CVWD (CVWD 2009: Initial

Study/Negative Declaration for Determination and Disposition of State Water Project Allotment Surplus: C. Hamilton, General Manager,

2010: Urban Water Management Plan, 2005, 2007).

Notes:

1 State of California (State of California 2008: The State Water Project Delivery Reliability Report 2007, p. 44 Tables 6.4 and 6.5).

2 63 percent of Table A allotment (2,000 acre-ft) plus CCWA drought buffer (10 percent or 200 acre-ft) = 1,386 acre-ft. 6 percent of 2,200 acre-ft
during a single drought period = 132 acre-ft.

4.3.1.2 Montecito Water District

The Montecito Water District (MWD) encompasses an area of approximately 9,888 acres of which about
70 percent is residential, while the remainder is a mixture of commercial/recreation (1 percent), open
space (18 percent), and agriculture (11 percent). MWD delivers approximately 67 percent its water to
residential customers. MWD delivers the remainder for purposes of agricultural or recreational purposes

(i.e., golf courses and parks).

MWD obtains water from the following sources: Cachuma Project, Jameson Reservoir/Doulton Tunnel
(located along the Santa Ynez River above Cachuma Lake), diversions on Fox and Alder Creeks
(tributaries to the Santa Ynez River), SWP water, and groundwater (see Table 4-11, Water Supply and
Demand Montecito Water District). MWD pumps from the Montecito Basin, which according to MWD
has a perennial yield of about 1,650 afa. MWD estimates its long-term share of the groundwater basins’
perennial yield is 200 afa in a Normal Year and 400 afa in a Critical Drought Year. MWD does not provide
water to all properties in its service area. Many properties are served by private wells or stream

diversions, or one of nine private water companies.
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Table 4-11
Water Supply and Demand Montecito Water District

Normal Year Critical Drought Year?
(afa) (afa) Comment

Supplies

Cachuma Project 2,651 1,362 Normal Year based on percentage of Cachuma Project
yield. Critical Drought Year is based on simulation of
Alternative 5B.

Jameson Lake, Fox and 2,000 800 Normal Year based on annual diversion entitlement.

Alder creeks Critical Drought Year based on Bachman
“Optimization Plan” and the Jameson lake operating
storage curve.

Doulton Tunnel 375 160 Represents tunnel infiltration; Critical Drought Year
based on 75-year supply history.

State Water Project 2,079 198 SWP Table A amount is 3,000 AFY plus 300 afa of
CCWA drought buffer; assumes 63% average annual
delivery of Table A amount and 6% delivery during
droughts.3

Local groundwater 200 400 District’s portion of Montecito Groundwater Basin’s
safe yield of 1,650 afa. Maximum pumping is 400 afa.

Total® 7,305 2,920

Demand

Current (2010) 6,680 Customer demand is 5,800 acre-feet +10%

unaccounted and the annual 300 af transfer to City of
Santa Barbara

Planned future (2020)2 6,500 2030 demand is for a 20% reduction in current
demand based on historical peak FY 2007/08 ac-ft
customer usage with an additional 500 units for full
buildout condition.

Source: 2009/2010, 2020/2030 and 2050 from Cachuma Member Units as provided by CCRB and ID #1.).

Notes:

1 Does not include available State Water Dry year purchase programs/transfers and purchase of excess supplies from local water agencies.

2 Lower customer demand in 2030 based on increasing reduction in customer usage since 2007/08. District is expecting to see a further
reduction in current customer demand by 2020.

3 63 percent of Table A allotment (3,000 acre-ft) plus CCWA drought buffer (10 percent or 300 acre-ft) = 2,079 acre-ft. 6 percent of 3,300 acre-
ft during a single drought period = 198 acre-ft

4.3.1.3 City of Santa Barbara

The City of Santa Barbara encompasses approximately 12,000 acres of which about 90 percent is
developed. The developed area is comprised of residential (43 percent), commercial/industrial/
institutional (26 percent), vacant land (24 percent), and transportation corridors (7 percent). Almost all
deliveries are for municipal and industrial uses in the City; agricultural demands are approximately 70-

100 afa.

Impact Sciences, Inc. 4.3-3 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



4.3 Water Supply Conditions

The City obtains water from the following sources: Cachuma Project, Gibraltar Reservoir/Mission
Tunnel/Devil’s Canyon Creek (located in the Santa Ynez River watershed above Cachuma Lake), water
transferred from Juncal Reservoir by agreement with MWD, reclaimed water, SWP water, desalination,
and groundwater (see Table 4-12, Water Supply and Demand City of Santa Barbara). The City estimates
the total safe yield of the Santa Barbara Groundwater Basin (includes Unit #1, Unit #3, and the Foothill
Storage Unit) is 1,850 afa. The City estimates its long-term share of the groundwater basin's perennial

yield is 1,300 afa in a Normal Year and 3,500 afa in a Critical Drought Year.
4.3.14 Goleta Water District

The Goleta Water District (GWD) encompasses an area of approximately 32,000 acres of which about
4,000 acres (12 percent) are agricultural, 5,760 acres (18 percent) are residential, 640 acres (2 percent) are
commercial, and 21,600 acres (68 percent) are open space. GWD serves the University of California, Santa

Barbara, the Santa Barbara Airport, schools, recreational facilities, and the City of Goleta.

GWD obtains water from the following sources: Cachuma Project, SWP water, groundwater and
reclamation of treated wastewater (reclaimed water) (Table 4-13, Water Supply and Demand Goleta
Water District). GWD obtains 9,322 afa in a Normal Year from the Cachuma Project. GWD also has 3,800
afa of SWP entitlement, plus 450 afa of CCWA’s drought buffer. Pumping capacity and GWD’s SAFE
ordinance currently limit delivery of SWP water. GWD can presently use 4,500 afa of the CCWA facility
capacity, which restricts the amount of SWP water available to GWD at this time. In 1995, Goleta began
making deliveries from a new reclaimed water project developed in cooperation with the Goleta Sanitary
District, a separate public agency. The recycled water project has a capacity of approximately 1,500 afa
and GWD currently delivers about 1,000 afa in a Normal Year to the University of California, Santa
Barbara, several golf courses and other users who were previously using potable water. GWD extracts
approximately 2,350 afa in a Normal Year of groundwater from the Goleta Basin. GWD estimates the safe

yield of the basin is 3,410 af.
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Table 4-12

Water Supply and Demand City of Santa Barbara

Critical Drought
Normal Year Yearl
(afa) (afa) Comment

Supplies?

Cachuma Project 8,277 4,251 Fixed percentage of Cachuma Project yield.
Cachuma Drought Year is based on
simulation of Alternative 5B from the
SYRHM.

Gibraltar Reservoir and Devils 3,612 0

Canyon

Mission Tunnel 1,125 500 Infiltration; tunnel from Gibraltar Reservoir.

Juncal Reservoir 300 300 Water from Montecito Water District per prior
agreement.

State Water Project 2,079 198 SWP Table A: 3,000 afa plus 300 afa of CCWA
drought buffer. Deliver estimates based on
DWR 2008 State Water Project Reliability
Report, Table B.7; Normal Year reduced to
63% of Table A3

Local groundwater 1,300 3,500 Normal Year is City’s portion of the Santa
Barbara Groundwater Basin’s safe yield of
about 1,850 afa; Critical Drought Year based
on increased pumping to offset reduced
surface water due to drought.

Recycled Water 800 800 Current connected demand.

SWP Deliveries of Non-project 0 396

Water

Desalination 0 0 Reserved for emergency use only. Currently
in storage mode. Assumed capacity = 3,125
afa.

Total 17,493 9,945 No safety margin included in supply total;
13% shortage in Critical Drought Year
compared to Normal Year.

Demand

Current (2010) 14,000 12,600

Planned future (2050 per Plan 16,028 14,425

Santa Barbara — Extended Range

Forecast)

Source: 2009/2010, 2020/2030 and 2050 from Cachuma Member Units as provided by CCRB and ID #1. City of Santa Barbara (2010
Preliminary values for Plan Santa Barbara [General Plan Update] DEIR; and Bill Ferguson, City Water Resources Supervisor, 2010).

Notes:

1 Based on 5" year of 5-year critical drought period as evaluated for Plan Santa Barbara DEIR process. (1951 for Santa Ynez River
watershed. 1992 for State Water Project watershed).

2 Above numbers do not include any safety margin to protect against unforeseen change in supply or demand.

3 63 percent of Table A allotment (3,000 acre-ft) plus CCWA drought buffer (10 percent or 300 acre-ft) = 2,079 acre-ft. 6 percent of 3,300
acre-ft during a single drought period = 198 acre-ft.
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Table 4-13
Water Supply and Demand Goleta Water District

Normal Year Critical Drought Year
(afa) (afa) Comment
Supplies
Cachuma Project 9,321 4,788 Cachuma Water year. Fixed percentage

State Water Project

Local groundwater

Recycled Water project

Total
Demand

Current (2010)

Proposed future (2020)

of Normal Cachuma Project yield;
Cachuma represents about 57% of
Normal Year total supply. Critical
Drought Year based on simulation of
Alternative 5B from the SYRHM.

3,8003 4742 SWP entitlement is 7,450" AFY plus 450" AFY
of CCWA drought buffer. Delivery is 63% of
entitlement and 6% delivery during
droughts?2.

2,350 3,600 District’s portion of the Goleta Basin.
Basin yield estimated at 3,410 afa.
Assumes Airport, San Antojio, San
Marcos, El Camino and University wells
operate at 75% efficiency based on 2008
well use.

1,000 1,060 Based on highest historical use.
Recycled water supply only meets
recycled water demand.

16,471 9,922

14,070 Past 10-year potable water average
production of 13,060 af and 1,000 af
recycled water production.

15,890 Includes approximately 1,250 afa of

Recycled Water Average of recycled
water use to create Table a-18 of the
December 2005 UWMP.

Source: Water Supply Assessment. City of Goleta Proposed Amended General Plan/Coastal Land Use Plan. May 22, 2008.

Notes:

1 63% of the Table A allotment (7,450 acre-ft) plus CCWA drought buffer (450 acre-ft) = 4,977 acre-ft. This exceeds the capacity of

delivery of 4,500 acre-ft.”

2 6% of Table A plus (7,450 acre-ft) plus drought buffer 450 acre-ft) = 474 acre-ft

3 Table 4.3 — Water Supply Assessment. 2008, reports: SAFE directs that: “Due to the controversy concerning the physical ability of the
State Water Project to deliver its full contractual commitments, the District shall plan for the delivery of 3,800 acre-feet of water as the
amount of firm average long-term yield.”
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4.3.1.5 Santa Ynez River Water Conservation District, Inprovement District #1

The SYRWCD, ID #1 encompasses an area of approximately 10,850 acres of which about 5,000 acres are
residential, 150 acres are commercial, 400 acres are institutional, 2,600 acres are agricultural, and 2,700
acres are grazed or undeveloped. Approximately 50-60 percent of water deliveries are for agricultural
customers; the remainder is for residential uses. SYRWCD, ID #1 is a primary supplier of municipal and

industrial water for the City of Solvang.

SYRWCD, ID #1 obtains water from the following sources: Cachuma Project, SWP water, groundwater
from the Santa Ynez Upland, and underflow from the Santa Ynez River Riparian basins (see Table 4-14,
Water Supply and Demand Santa Ynez River Water Conservation District ID #1). The latter supplies
are developed in two well fields in the river (4 cfs and 6 cfs fields) and a gallery in the riverbed, which is
currently inactive. SYRWCD, ID #1 has an entitlement for SWP of 2,000 afa, which includes an
entitlement of 1,500 afa for the City of Solvang. Cachuma Project water represents an important source of

SYRWCD, ID #1’s total water supply.

SYRWCD, ID #1 currently participates in a water exchange program with other Cachuma Project Member
Units. Under the program, South Coast Member Units purchase SWP water, which is then delivered
directly to SYRWCD, ID #1 from the CCWA pipeline near Santa Ynez. The South Coast Member Units
then take an equivalent amount of water from the Cachuma Project in exchange. This program allows the
Member Units to avoid the cost of pumping SWP water to Cachuma Lake and then conveying the water

downstream to SYRWCD, ID #1.

Water deliveries for 1989 to 2000 by the Member Units to their customers are shown in Table 4-15,
Annual Water Deliveries by the Member Units to Their Customers (1989 to 2000).
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Table 4-14
Water Supply and Demand
Santa Ynez River Water Conservation District, ID #1

Critical Drought
Total (afa) Year (afa) Comment

Supplies

Cachuma Project 2,651 1,362 Fixed percentage of Cachuma Project. Cachuma represents
approximately 38% of total supply. SWP Drought and
institutional constraints on deliveries will affect the ability for
the South Coast Member Units (SCMUs) to exchange SWP
water from Cachuma Project water. With 13% deliveries of
SWP water to the SCMUs, ID No. 1’s Cachuma Project water
Exchange Agreement deliveries would need to be
supplemented. Critical Drought Year is based on simulation
of Alternative 3C from the SYRHM with reserves set aside.

Santa Ynez Uplands 1,622 2,570 Production for Normal Year is based on average of the last 5

Groundwater Basin years (2005-2009) and all wells producing at a reduced rate
due to lower water levels. Drought supply is based upon
average annual production during the 1987-1991 drought
adjusted reduced production from all wells. Includes Solvang
upland well production based on its Water Master plan.

Gallery Well 0 0 Currently inactive due to proximity of the river under the
surface water treatment rule. Maximum licensed diversion is
515 afa.

Santa Ynez River 1,582 2,215 Production from the 6.0 cfs permitted well field with two

Underflow wells damaged — one permanently and a second under the
surface water treatment rule, and based on 5-year average.
The 4.0 cfs permitted well field limited production in 2009
only. Includes City of Solvang permitted river well
production based on its Water Master Plan.

State Water Project 1,386 132 SWP Table A amount is 2,000 afa plus 200 afa of CCWA
drought buffer. District’s Table A amount is 500 afa plus 200
afa of drought buffer. The remaining 1,500 afa is allocated to
the City of Solvang under a water supply contract. Due to the
long-term institutional constraints related to the ESA matters
in the Delta, ID No. 1 plans for OMR restrictions to 63%
delivery of its 2,200 afa allocation in normal years, and 6%
during drought conditions.1

Total 7,241 6,279

Demand

Current (2009) 6,826 Includes for the City of Solvang
Planned future (2025) 8,273 Includes 1,500 afa for Solvang

Source: 2009/2010, 2020/2030 and 2050 from Cachuma Member Units as provided by CCRB and ID #1 ID No. 1 (Chris Dahlstorm, ID No. 1

General Manager, 2010).

1 63% of Table A allotment (2,000 acre-ft) plus CCWA drought buffer (10% or 200 acre-ft) = 1,386 acre-ft. 6% of 2,200 acre-ft during a
single drought period = 132 acre-ft.
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4.3 Water Supply Conditions

Table 4-15
Annual Water Deliveries by the Member Units to Their Customers
(1989 to 2000)
SYRWCD ID
Year Carpinteria Montecito Santa Barbara  Goleta #1
1989-90 6,398 5,106 16,637 13,994 7,902
1990-91 4,768 3,580 9,427 9,593 6,363
1991-92 4,028 3,093 9,518 9,076 6,050
1992-93 4,330 3,900 11,073 12,172 6,343
1993-94 4,331 3,750 11,438 12,671 6,236
1994-95 4,470 4,044 12,337 11,531 6,138
1995-96 4,413 5,383 13,636 12,312 6,812
1996-97 4,688 4,202 14,230 14,667 6,506
1997-98 3,880 4,306 12,818 11,758 5,110
1998-99 4,443 4,812 14,291 13,700 6,163
1999-00 4,672 5,337 15,291 No data 6,681
Average 4,201 3,959 11,725 11,043 5,859

Current water demand by MUs are listed in Tables 4-10 through 4-14. CVWD's current water deliveries
are similar to those in earlier years, as shown in the table above. MWD, City of Santa Barbara, GWD, and
SYRWCD, ID#1 current water deliveries have increased by approximately 68 percent, 19 percent, 27
percent, and 17 percent, respectively, from the average annual water deliveries as shown in the table

above.

Deliveries from the Cachuma Project to the Member Units are discussed in greater detail in Subsection
2.2.2. Cachuma Project annual deliveries to the Member Units are summarized in Table 2-1. They range
from 24,641 to 29,427 af. The City of Santa Barbara and GWD receive the largest quantity of water from
the project, receiving about 11,000 and 12,000 af in 1999-2000, respectively. The percentage of each
Member Unit's total supply provided by the Cachuma Project based on current supply and demand

values are:

e Carpinteria Valley Water District - 49%
e Montecito Water District - 39%

o City of Santa Barbara - 49%

e Goleta Water District - 57%

e SYRWCD, ID #1 - 38%
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4.3 Water Supply Conditions

Historical annual water deliveries from the Cachuma Project since its construction are shown on Chart 2-
1, Historical Cachuma Project Deliveries (Lake and Tunnel), in Appendix B. They range from about 8,900
af in the fourth year of operation, to over 35,800 af in 1972. The amount of water delivered to the Member

Units varies from year to year, depending on various factors, including winter runoff.
4.3.1.6 Post-2003 Conditions

Current and projected water supply and water demand information was provided by the member units

and is tabulated in Tables 4-10, 4-11, 4-12, 4-13, and 4-14.
4.3.2 Potential Impacts of Alternatives

The current and projected water supply and water demand information has been used, where relevant, to

revise subsequent tables within this section.
4.3.21 SYRHM Modeling

The Cachuma Project water supply impacts of the alternatives are summarized in Table 4-16 based on the
results of SYRHM simulations over the period of 1918-1993. The model estimates project deliveries each
month after the release requirements under Order WR 89-18 and the various criteria for releases for fish
have been met. A constant demand of 25,714 afy from Lake Cachuma was applied in the model, which
represents the average annual project operational yield identified by the Member Units that would meet
their water supply needs. Using this target project yield, the maximum shortage in project yield would
not exceed 20 percent based on the droughts observed in the modeling period, before releases for fish
were made from the Cachuma Project and before the reservoir sedimentation-area-capacity survey of
2000. Under their water supply contract with Reclamation, the Member Units may request and receive
higher project deliveries if Reclamation determines that available supply exists. However, deliveries in

excess of 25,714 afy could result in greater shortages in dry years.
4.3.2.2 Average Annual Project Yield

Discussion of Data and Analyses

All data and analyses are discussed in Subsections 4.3.1 and 4.3.2.1.
Comparison of Alternatives

The average annual yield under Alternatives 3B, 5B, and 5C would be less than under the baseline

operations (Alternative 2) by the following amounts: 129 afy (0.5 percent) under Alternative 3B; 260 afy (1
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4.3 Water Supply Conditions

percent) under Alternative 5B; and 127 afy (0.5 percent) under Alternative 5C (Table 4-16, Impacts on
Cachuma Project Deliveries to Member Units). The reductions under these alternatives would be minor,
approximately 1 percent or less than the total average annual yield. Alternatives 3C and 4B would
increase the average annual project yield compared to the baseline operations by a slight amount (7 and
54 afy—both less than 0.5 percent, respectively), resulting in a beneficial effect on water supply

conditions for the Member Units.

Another approach to evaluating water supply impacts is presented below in which the reduction in water
supply during drought years is evaluated. Reductions during dry years provide a more meaningful
assessment of water supply impacts because development of water supply reliability is based on

anticipated shortages during drought years.

4.3.2.3 Frequency of Years with Shortages in Project Deliveries
Discussion of Data and Analyses

All data and analyses are discussed in Subsections 4.3.1 and 4.3.2.1.
Comparison of Alternatives

Compared to the baseline operations, Alternatives 3B, 5B, and 5C involve greater releases for fishery
resources that are not fully offset by the additional surcharging during spill events. As a consequence, the
frequency of years with shortages of 10 percent or more is greater than the baseline under Alternatives
3B, 5B, and 5C. Cachuma Lake is the primary local water source for South Coast communities, and an
increase in years with shortages will require greater reliance on alternative sources of supply (primarily

imported state water) which is less desirable due to lower reliability and higher costs.

Alternatives 3C and 4B would involve greater releases for fish than under the baseline operations, but the
associated reduction in water supply is offset by a 3.0-foot surcharge. Hence, the frequency of shortages
in project yield under Alternatives 3C and 4B would be the same as under the baseline conditions because

surcharging would produce more storage in the reservoir.
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Table 4-16

Impacts on Cachuma Project Deliveries to Member Units (1918 to 1993)

Alt2
Interim Operations Alt 3B Alt 3C

Alt 4B Biological
Opinion with SWP

under Biological = Biological Opinion Biological Opinion Delivery to Lompoc Alt5B: "3A2"/BO

Alt 5C: "3A2"/BO

Water Supply Parameter Opinion with 1.8’ surcharge  with 3’ surcharge Forebay and 1.8’ surcharge and 3’ surcharge
Average Annual Deliveries and Years of Shortages
Average annual delivery (includes 2,000 25,115 24,986 25,122 25,169 24,855 24,988
afy from Tecolote Tunnel)
ReducFlon compared to baseline ) 129 7 54 260 127
operations (Alt. 2)
Number of years with 10% or more 6 7 6 6 8 ”
shortage
Number of years with 10% or more ) 1 0 0 ’ 1
shortages — difference from Alternative 2
Critical Drought Year (based on 1951 drought year, compared to target yield of 25,714 af)
Shortage in critical drought year (af) 9,808 11,262 9,895 9,351 12,506 11,406
A;.slhortage in Cachuma deliveries in 8% 449, 389 36% 499 449
critical drought year
% shortage in Cachuma deliveries in
critical drought year — difference from - 6% >1% 2% 10% 6%
Alt. 2
Critical 3-year Drought Period (based on 1949-51 drought, compared to target yield of 25,714 af)
Shortage in critical drought years (af) 20,134 23,373 19,925 17,467 26,659 23,806
A.shortage in Cach%lma deliveries in 26% 30% 26% 23% 35% 31%
critical drought period
% shortage in Cachuma deliveries in
critical drought period — difference from — 4% >1% -3% 8% 5%

Alternative 2
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4.3.2.4 Deliveries during Drought Periods

Discussion of Data and Analyses

All data and analyses are discussed in Subsections 4.3.1 and 4.3.2.1.
Comparison of Alternatives

Using the worst drought year on record (1951) for purposes of analysis, project yield under baseline
operations (Alternative 2) would be 15,906 af, which represents a 38 percent shortage relative to the
desired project yield of 25,714. Under 1951 drought conditions (Table 4-16), the shortages under
Alternatives 3B, 5B, and 5C would be greater than under the baseline operations (Alternative 2) because
these alternatives involve greater releases for fish and the additional reservoir surcharge is not large
enough to compensate. The shortages beyond those of the baseline would be 129 af (or .51 percent) under
Alternative 3B; -260 af (or 1.03 percent) under Alternative 5B; and 127 af (or .51 percent) under
Alternative 5C (Table 4-16). For Alternatives 3C and 4B, the annual deliveries would be approximately
the same (albeit slightly more) at 7 af (.03 percent) af and 54 af (.21 percent), respectively.

The pattern of shortages amongst the alternatives using the worst three-year drought period on record
(1949-51; Table 4-16) as compared to the baseline (Alt. 2) is similar, with 3,239 af (or 4 percent) under
Alternative 3B; 6,525 af (or 8 percent) under Alternative 5B; and 3,672 af (or 5 percent) under Alternative
5C. The three-year period used in the analysis - from May 1, 1949 to May 1, 1951 - was the period with the
most critical shortages of any 36-month period simulated by the model. In contrast, under 1951 and 1949-
51 conditions, the shortages under Alternatives 3C (-209 af or less than 1 percent) and 4B (-2,667 af or 3
percent) would be about the same or slightly less than under baseline operations despite the higher

releases for steelhead because of the additional storage created by a 3.0-foot surcharge.
4.3.2.5 Comparison of Member Units Demand and Supply from All Sources
Threshold of Significance

An alternative may result in a significant environmental impact if under that alternative the Member
Units” water demand exceeds their water supply from all sources (see Table 4-17, Member Units’ Supply

and Demand in Critical Drought Year [1951], lines 6 and 9) by an appreciable amount. Table 4-17
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Table 4-17
Member Units’ Supply and Demand in Critical Drought Year (1951) (afy)

Alt 3C
Alt 2 (Existing Operations Alt 4B
(Baseline under (Operation under
Conditions Biological Opinion Biological Opinion Alt 5B Alt5
under and Settlement with 3.0” surcharge and "3A2"/BO "3A2"/BO
WR 89-18 and Alt 3B (1.8’ Agreement with 3.0 SWP Discharge to and 1.8’ and 3’
WR 94-5) surcharge) surcharge) Lompoc Forebay) surcharge surcharge
1. Cachuma Project yield in a 15,906 14,452 15,819 16,363 13,208 14,308
critical drought year
(SYRHM simulation,
Appendix F, Technical
Memorandum No. 5)
2. Total supply from sources 20,935 20,935 20,935 20,935 20,935 20,935
other than the Cachuma
Project (Table 4-18)
3. Total supply (Line 1 + Line 36,841 35,387 36,754 37,298 34,143 35,243
2)
4.  Year 2010 demand (Table 45,676 45,676 45,676 45,676 45,676 45,676
4-19)
5. Surplus or shortage (Line 3 -8,835 -10,289 -8,922 -8,378 -11,533 -10,433
—Line 4)
6. Difference from Baseline - 1,454 87 -457 2,698 1,598
(Alt. 2) 16% 1% 5% 31% 18%
7. Year 2020/2030 demand 49,763 49,763 49,763 49,763 49,763 49,763
(Table 4-19)
8.  Shortage (Line 3 — Line 7) -12,922 -14,376 -13,009 -12,465 -15,620 -14,520
9. Difference from Baseline - 1,454 87 -457 2,698 1,598
(Alt. 2) 11% 0.7% -4% 21% 12%
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compares the Member Units’ water demand to their water supply from all sources, including the
Cachuma Project and the SWP, in the critical drought year (1951) under the project alternatives. Line 6
and line 9 of the table show the amount and percent difference between water supply shortages under the

Alternative 2 baseline and shortages under the other alternatives.
Discussion of Data and Analyses

The 20,935 af figure for total supply from sources other than the Cachuma Project used in Table 4-17 is
derived from Table 4-18, Member Units” Supply from Sources Other than Cachuma Project in Critical
Drought Year. The analysis depicted in Table 4-18 is based on data provided by the Member Units as of
2009. The analysis also assumes that the Member Units would receive a SWP delivery of 1,530 af based on
reduced delivery of Table A (SWP Allocation Schedule) and CCWA drought buffer (see Tables 4-10
through 4-14). This is a conservative assumption in light of the fact that the results of SYRHM and
DWRSIM modeling show that SWP deliveries in 1951 would have been 12,029 af (Technical
Memorandum No. 1, Table 15B). SWP deliveries during a critical drought year in the Santa Ynez River
Watershed will not necessarily drop below average because precipitation in Northern California may
vary from precipitation in the Central Coast region. The demand figures in Table 4-17 are derived from
Table 4-19, Member Units Demand, which summarizes the current Member Units” demand in 2009/2010

and their projected future demand.

The shortages in Member Unit water supplies would vary considerably among Member Units. Tables
4-20 through 4-24 compare the supply and demand of the individual Member Units in a critical drought
year such as 1951 under Alternative 5B. The source of the data presented in Tables 4-20 through 4-24 is
Appendix F, Technical Memorandum No. 5 and the 2009 SWP Reliability Report, Tables 4-10 through 4-
14. For Cachuma Project water supply in the critical drought year, Alternative 5B was chosen because the
water supply impacts are most severe under this alternative. For purposes of this analysis, each Member
Unit’s share of the 13,208 af of water available from the Cachuma Project in a critical drought year was
calculated by reducing each Member Unit’s share pro rata in accordance with the amount of Cachuma
Project supply claimed by each Member Unit in Tables 4-10 through 4-14. The total supply from other
sources for the Member Units includes increased groundwater pumping which would not be sustainable
on a long term basis and reduced delivery of State Project water (Table A (SWP Allocation Schedule) and
CCWA drought buffer).

Table 4-20 indicates that CVWD would have a surplus of 977 af. However, in a critical drought year all
other Member Units would experience a water shortage. Table 4-21 indicates that under current demand
levels, MWD would experience a shortage of 3,760 af. Table 4-22 indicates that under current demand

levels, the City of Santa Barbara would experience a shortage of 2,655 af. Table 4-23 indicates that under
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4.3 Water Supply Conditions

current demand levels, GWD would experience a shortage of 4,148 af. Table 4-24 indicates that under

current demand levels, SYRWCD, ID #1 would experience a shortage of 547 af. An overall net shortage in

meeting current demand is indicated in Table 4-17 for all Alternatives. Table 417 also indicates that there

would be a net shortage for all alternatives under future year demand levels ranging from -12,465 af

under Alternative 4B to -15,620 af under Alternative 5B.

Table 4-18

Member Units’ Supply from Sources Other than Cachuma Project
in Critical Drought Year (1951)

Member Unit afy
Carpinteria Valley Water District
1. Local groundwater supply 3,500
Montecito Water District
2 Jameson Lake and Alder Creek diversions 800
3. Doulton Tunnel infiltration and Fox Creek diversion 160
4. Local groundwater supply 400
5 MWD subtotal (Lines 2 + 3 + 4) 1,360
City of Santa Barbara
6. Gibraltar Reservoir 0
7. Mission Tunnel infiltration and Devil’s Canyon diversion 500
8. Juncal Reservoir 300
9. Local groundwater supply 3,500
10. Recycled water 800
11. Desalinization 0
12. City of Santa Barbara subtotal (Lines 6 + 7 + 8 + 9 + 10 + 11) 5,100
Goleta Water District
13. Local groundwater supply 3,600
14. Recycled water 1,060
15. GWD subtotal (Lines 13 + 14) 4,660
SYRWCD, ID #1
16. Local groundwater supply 2,570
17. Santa Ynez River diversion 2,215
18. SYRWCD, ID #1 subtotal (Lines 16 +17) 4,785
19. State Water Project delivery (assume reduced delivery of Table A (SWP Allocation Schedule) + buffer) 1,530
Total
20. Total supply from sources other than the Cachuma Project (Lines 1+ 5 +12 + 15 + 18 + 19) 20,935

1 Includes SWP delivery to Solvang under a water supply contract with SYRWCD, ID# 1 and SWP deliveries of non-Project

water to the City of Santa Barbara.
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Table 4-19

Member Units Demand

Year Year Year

Year 2000 2009/2010 2020/2030 2050

Member Unit Demand (af) Demand (af) Demand (af) (af)
CVWD 4,3001 4,1003 4,600 NA
MWD 6,073 6,680+ 6,5004 NA
City of Santa Barbara 14,342 14,0005 14,500 16,0285
GWD 14,000 14,0706 15,8900 NA
SYRWCD, ID #12 7,292 6,8267 8,2737 NA
Total 46,007 45,676 49,763 NA

Source: 2009/2010, 2020/2030 and 2050 from Cachuma Member Units as provided by CCRB and ID #1.

Notes:
I Represents year 2001

2 Includes 1,500 afy of SWP allocated to City of Solvang under a water supply contract.
3 Current (2009) demand based on year 2009. 2010 demand based on UWMP (2005 and 2007).
4 Current (2009) demand based on year 2010. 2030 demand based on projected demand with increased

rates and water conservation.

5 Current (2009) demand based on City of Santa Barbara preliminary values from Plan Santa Barbara
(General Plan Update) 2010. 2020 demand extrapolated from 2050 projected demand. 2050 demand based

on Plan Santa Barbara extended forecast.

6 Current (2009) demand based on year 2010. 2020 demand based on GWD 2005 UWMP.
7 Current (2009) demand based on year 2010. 2020/2030 demand based on project future water use.

Table 4-20

CVWD Supply and Demand in Critical Drought Year (1951) Under Alternative 5B

Critical Drought Year
Supply and Demand afy
1. Local groundwater supply (Table 4-10) 3,500
2. State Water Project supply including CCWA drought buffer (Table 4-10) 132
3. Cachuma Project supply 1,445
4. Total supply 5,077
5. Year 2009 Demand (Table 4-10) 4,100
6. Surplus (Line 5 —Line 6) 977
7. Year 2020 Demand (Table 4-10) 4,600
8. Surplus (Line 5 — Line 8) 477
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Table 4-21
MWD Supply and Demand in Critical Drought Year (1951) Under Alternative 5B

Critical Drought Year

Supply and Demand afy
1. Jameson Lake and Alder Creek diversions (Tab. 4-11) 800
2. Doulton Tunnel infiltration and Fox Creek diversion (Tab. 4-11) 160
3. Local groundwater supply (Table 4-11) 400
4. State Water Project supply including CCWA drought buffer (Table 4-11) 198
5. Cachuma Project supply 1,362
6. Total supply 2,920
7. Year 2010 demand (Table 4-11) 6,680
8. Shortage (Line 7 — Line 8) -3,760
9. Year 2030 demand (Table 4-11) 6,500
11. Shortage (Line 7 — Line 10) -3,580

Table 4-22
City of Santa Barbara Supply and Demand in Critical Drought Year (1951)
Under Alternative 5B
Critical Drought
Year

Supply and Demand afy
1. Gibraltar Reservoir (Table 4-12) 0
2. Mission Tunnel infiltration (Table 4-12) 500
3. Juncal Reservoir (Table 4-12) 300
4. Santa Barbara local groundwater supply (Table 4-12) 3,500
5. State Water Project supply including drought buffer (Table 4-12) 594
6. Cachuma Project supply in critical drought year 4,251
7. Recycled water (Table 4-12) 800
8. Desalinization (Table 4-12) 0
9. Total supply 9,945
10. Year 2010 demand (Table 4-12) 12,600
11 Shortage (Line 10 — Line 11) -2,655
12. Year 2020 demand (Table 4-12) 14,425
13. Shortage (Line 10 — Line 13) -4,480
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Table 4-23
GWD Supply and Demand in Critical Drought Year (1951) Under Alternative 5B

Supply and Demand afy

1. GWD local groundwater supply (Table 4-13) 3,600

2. GWD recycled water (Table 4-13) 1,060

3. State Water Project supply including drought buffer (Table 4-13) 474

4. Cachuma Project supply in critical drought year Table 4-13) 4,788

5. Total supply 9,922

6. Year 2010 demand (Table 4-13) 14,070

7. Shortage (Line 6 —Line 7) -4,148

8. Year 2020 demand (Table 4-13) 15,890

9. Shortage (Line 6 —Line 9) -5,968

Table 4-24
SYRWCD, ID #1 Supply And Demand In Critical Drought Year (1951)
Under Alternative 5B
Supply and Demand afy

1. Local groundwater supply (Table 4-14) 2,570
2. Santa Ynez River diversion (Table 4-14) 2,215
3. State Water Project supply including drought buffer (Table 4-14) 132
4. Cachuma Project supply in critical drought year 1,362
5. Total supply 6,279
6. Year 2009 demand (Table 4-14) 6,826
7. Shortage (Line 6 — Line 7) -547
8. Year 2025 demand (Table 4-14) 8,273
9. Shortage (Line 6 — Line 9) -1,994

Table 4-25a, Member Units’ Supply and Demand During Critical Three-Year Drought Period, shows
the Member Units’ supply and demand during the critical three-year drought period (1949-1951) for all
project alternatives. Table 4-25b, Member Units' Supply From Sources Other Than Cachuma Project
During Critical Three-Year Drought Period, indicates the types and quantities assumed for water
supplies other than the Cachuma Project. Local groundwater is based on the critical drought year supply

with a 0.8 reduction factor, except for SYRWCD, ID #1 river wells, which are based on simulated water
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levels (dewatered storage). State Water Project imported supply is based on average 32 percent® delivery
(Table A [SWP Allocation Schedule] and CCWA drought buffers). Under all of the alternatives, including
baseline conditions (Alternative 2), the current water supply would not meet water demand during a
three-year drought period. The projected increase in demand would further exceed supply for future
demand estimates for all alternatives. Under the baseline conditions (based on year 2009/10 demand
levels), supply would exceed demand by 10,295 af. In 2020, demand would exceed supply by 22,556 af,
taking into account the CCWA drought buffer and about 31,500 af of ground water pumping for three-
year drought period.

3 The 2009 SWP Reliability Report tables indicate that the critical three year drought deliveries were for the years
1990 (43%), 1991, (27%) and 1992 (26%). The average delivery for this three-year drought was 32%.
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Table 4-25a

Member Units’ Supply and Demand During Critical Three-Year Drought Period (1949-1951) (afy)

Alt 2 Alt 3C Alt 4B
(Baseline (Existing Operations (Operation under
Conditions under Biological Opinion Alt 5B Alt5
under Alt 3B Biological Opinion and | with 3.0" surcharge and "3A2"/BO "3A2"/BO
WR 89-18 and (1.8 Settlement Agreement SWP Discharge to and 1.8’ and 3’
WR 94-5) surcharge) with 3.0” surcharge) Lompoc Forebay) surcharge surcharge
1.  Cachuma Project yield in a critical
drought year (SYRHM simulation, 57,008 53,769 57,017 59,675 50,483 53,336
Appendix F, Technical
Memorandum No.5)
2.  Total supply from sources other
than the Cachuma Project (Table 4- 69,725 69,725 69,725 69,725 69,725 69,725
25b)
3. Total supply (line 1 + line 2) 126,733 123,494 126,942 129,400 120,208 123,061
+ f:;‘r 2009/2010 demand (Table 4-19 137,028 137,028 137,028 137,028 137,028 137,028
5. Surplus or shortage (line 3 — line 4) -10,295 -13,534 -10,086 -7,628 -16,820 -13,967
3,239 -209 -2,667 6,525 3,672
6. Difference from Baseline ( Alt.2) -
31% 2% -26% 63% 36%
7 Zg?r 2020/2030 demand (Table 4-19 149,289 149,289 149,289 149,289 149,289 149,289
8. Shortage (line 3 - line 7) -22,556 -25,795 -22,347 -19,889 -29,081 -26,228
3,239 -209 -2,667 6,525 3,672
9. Difference from Baseline (Alt.2) -
14% -0.9% -12% 29% 16%
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Table 4-25b
Member Units' Supply’ From Sources Other Than Cachuma Project During Critical
Three-Year Drought Period (1949-1951)

Member Unit Afy

Carpinteria Valley Water District
1. Local groundwater 8,400
Montecito Water District
2. Jameson Lake and Alder Creek diversions 2,194
3. Doulton Tunnel infiltration and Fox Creek diversion 432
4. Local groundwater 960
5. MWD subtotal 3,586
City of Santa Barbara
6. Gibraltar Reservoir 4,055
7. Mission Tunnel infiltration and Devil’s Canyon diversion 1,577
8. Local groundwater 8,400
9. Recycled water 2,400
10. Desalination 0
11. City of Santa Barbara subtotal 16,432
Goleta Water District
12. Local groundwater supply 8,640
13. Reclaimed water 3,180
14. GWD subtotal 11,820
SYRWCD, ID #1
15. Local groundwater supply 5,088
16. Santa Ynez River diversion 6,255
17. SYRWCB, ID #1 subtotal 11,343
18. State Water Project delivery? 18,144
Total
19. Total supply from sources other than Cachuma Project in critical three-year drought period (lines 1

+5+11+14+17 +18) 69,725
Notes:

1 Information provided Member Units on via Cachuma Conservation Release Board, see correspondence from Kate Rees, General
Manager, CCRB to Joe Gibson, Impact Sciences, dated March 4, 2010.

2 The number is the sum of individual agency SWP allocation and drought buffer x 32 percent reliability (SWP critical years 1990
through 1991) x three years.
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Comparison of Alternatives
Critical Drought Year

Table 4-17 indicates that under Alternative 2 in a critical drought year under the baseline conditions the
Member Units” 2009/2010 demand would exceed total supply by 8,835 af (line 5). If the Member Units’
demand increases as projected, they will experience a shortage of 12,922 af (line 8) by future demand

estimates for the baseline.

For Alternative 3B, in a critical drought year the Member Units’ 2009/2010 demand would exceed total
supply by 10,289 af (line 5); this would exceed the baseline (Alternative 2) by 1,454 af or 16 percent. If the
Member Units’ demand increases as projected, they will experience a shortage of 14,376 af (line 8) by
future demand estimates for the baseline; this would exceed the baseline (Alternative 2) by 1,454 af or 11

percent.

For Alternative 3C, in a critical drought year, the Member Units’ 2009/2010 demand would exceed total
supply by 8,922 af (line 5); this would exceed the baseline (Alternative 2) by 87 af or 1 percent. If the
Member Units’ demand increases as projected, they will experience a shortage of 13,009 af (line 8) by
future demand estimates for the baseline; this would exceed the baseline (Alternative 2) by 87 af or 0.7

percent.

For Alternative 4B, in a critical drought year the Member Units’ 2009/2010 demand would exceed total
supply by 8,378 af (line 5); this would be less than the baseline (Alternative 2) by -457 af or -5 percent. If
the Member Units’ demand increases as projected, they will experience a shortage of 12,465 af (line 8) by
future demand estimates for the baseline; this would be less than the baseline (Alternative 2) by -457 af or

-4 percent.

For Alternative 5B, in a critical drought year the Member Units’ 2009/2010 demand would exceed total
supply by 11,533 af (line 5); this would exceed the baseline (Alternative 2) 2,698 af or 31 percent. If the
Member Units’ demand increases as projected, they will experience a shortage of 15,620 af (line 8) by
future demand estimates for the baseline; this would exceed the baseline (Alternative 2) by 2,698 af or 21

percent.

For Alternative 5C, in a critical drought year the Member Units” 2009/2010 demand would exceed total
supply by 10,433 af (line 5); this would exceed the baseline (Alternative 2) by 1,598 af or 18 percent. If the
Member Units’ demand increases as projected, they will experience a shortage of 14,520 af (line 8) by
future demand estimates for the baseline; this would exceed the baseline (Alternative 2) by 1,598 af or 12

percent.
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An appreciable (10 percent or greater) water supply shortage in a critical drought year from the baseline,
as shown for Alternatives 3B, 5B and 5C, could result in a significant and unavoidable impact (Class I),
depending on the manner in which the Member Units make up for the shortage. The same pattern of
demand exceeding supply would be present for the future demand estimates (e.g., 2020/2030) for project
alternatives 3B, 5B, and 5C. These impacts would also be potentially significant and unavoidable (Class I).

In contrast, total supply under Alternatives 3C and 4B in a critical drought year for 2010 and for future
demand (Table 4-17 line 5) estimates would be approximately the same for Alternative 3C or slightly
greater for Alternative 4B) than total supply under the baseline conditions resulting in a less than

significant impact (Class I1I).
Critical Three-Year Drought Period

Table 4-25a indicates that under Alternative 2 in a critical three-year drought period under the baseline
conditions the Member Units’ 2009/2010 demand would exceed total supply by 10,295 af (line 5). If the
Member Units’ demand increases as projected, they will experience a shortage of 22,556 af (line 8) by

future demand estimates for the baseline.

For Alternative 3B, in a critical three-year drought period the Member Units’ 2009/2010 demand would
exceed total supply by 13,534 af (line 5); this would exceed the baseline (Alternative 2) by 3,239 af or 31
percent. If the Member Units’ demand increases as projected, they will experience a shortage of 25,795 af
(line 8) by future demand estimates for the baseline; this would exceed the baseline (Alternative 2) by

3,239 af or 14 percent.

For Alternative 3C, in a critical three-year drought period the Member Units” 2009/2010 demand would
exceed total supply by 10,086 af (line 5); this would less than the baseline (Alternative 2) by -209 af or -2
percent. If the Member Units” demand increases as projected, they will experience a shortage of 22347 af
(line 8) by future demand estimates for the baseline; this would be less than the baseline (Alternative 2)

by -209 af or -2 percent.

For Alternative 4B, in a critical three-year drought period the Member Units’ 2009/2010 demand would
exceed total supply by 7628 af (line 5); this would be less than the baseline (Alternative 2) by -2,667 af or -
26 percent. If the Member Units’ demand increases as projected, they will experience a shortage of 19889
af (line 8) by future demand estimates for the baseline; this would be less than the baseline (Alternative 2)

by -2,667 af or -12 percent.

For Alternative 5B, in a critical three-year drought period the Member Units’ 2009/2010 demand would
exceed total supply by 16,820 af (line 5); this would exceed the baseline (Alternative 2) 6,525 af or 63
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percent. If the Member Units” demand increases as projected, they will experience a shortage of 29081 af
(line 8) by future demand estimates for the baseline; this would exceed the baseline (Alternative 2) by

6,525 af or 29 percent.

For Alternative 5C, in a critical three-year drought period the Member Units” 2009/2010 demand would
exceed total supply by 13,967 af (line 5); this would exceed the baseline (Alternative 2) by 3,672 af or 36
percent. If the Member Units’ demand increases as projected, they will experience a shortage of 26,228 af
(line 8) by future demand estimates for the baseline; this would exceed the baseline (Alternative 2) by

3,672 af or 16 percent.

An appreciable (10 percent or greater) water supply shortage in a critical drought year from the baseline,
as shown for Alternatives 3B, 5B and 5C, could result in a significant and unavoidable impact (Class I),
depending on the manner in which the Member Units make up for the shortage. The same pattern of
demand exceeding supply would be present for the future demand estimates (e.g., 2020/2030) for project
alternatives 3B, 5B, and 5C. These impacts would also be potentially significant and unavoidable (Class I).

In contrast, total supply under Alternatives 3C and 4B in a critical drought year for 2010 and for future
demand (Table 4-17 line 5) estimates would be approximately the same for Alternative 3C (0.9 percent) or
greater for Alternative 4B (12 percent) than total supply under the baseline conditions resulting in a less

than significant impact (Class III).
4.3.2.6 Indirect Environmental Impacts of Water Supply Shortages
Threshold of Significance

An indirect environmental impact due to water supply shortages is considered significant for an
alternative if the Member Units’” make up for the shortage using a new source of water supply. Any
potential indirect environmental impacts that may result from the acquisition of new sources of water
supply to meet the Member Units’ future demand would be attributable to future growth in the Member
Units’ service areas, and would not be attributable to impacts to the Member Units’” Cachuma Project
supply under the alternatives. Conversely, if the Member Units can meet current demand in a critical
drought year or drought period using existing sources of supply or by implementing drought

contingency measures, no indirect environmental impacts would occur.
Discussion of Data and Analyses

The Member Units could increase their annual delivery from the Cachuma Project to make up for the

Cachuma supply shortages under Alternatives 3B, 5B, and 5C. Doing so, however, would mean
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exceeding the target annual Cachuma Project yield of 25,714 af, which would increase the risk of greater
shortages during subsequent dry years. Another possible solution would be to implement drought

contingency measures, such as fallowing agricultural land on a temporary basis.
Comparison of Alternatives

The water supply values for a single critical drought year (lines 6 and 9 in Table 4-17) show the difference
between supply and demand for the alternatives and the baseline (Alternative 2) considering current and
projected future demand. Table 4-25a (Lines 6 and 9) show the percent difference between shortages
under the baseline (Alternative 2) and shortages under the other alternatives for critical three-year
drought periods. According to the Member Units’ current water supply and demand estimates, the
normal and drought year water supplies from sources other than Cachuma Project would vary for each

Member Unit.

The potential impact to the Member Units” water supply under Alternatives 3B, 5B, and 5C, in both the
critical drought year (as shown in Table 4-17) and in a critical three-year drought period (as shown in
Table 4-25a), could result in indirect environmental impacts as compared to the baseline condition,
depending on the manner in which the Member Units make up for the shortage. Therefore, Alternatives
3B, 5B, and 5C would result in a significant and unavoidable impact (Class I); for Alternatives 3C and 4B,

there would be a less than significant impact (Class III) compared to the baseline.

4.3.2.7 Indirect Environmental Impacts from Groundwater Pumping, Temporary Transfer, or

Desalination
Threshold of Significance

An indirect environmental impact could occur for an alternative if the alternative would force in: (1)

significant groundwater pumping, (2) temporary transfers, or (3) desalination.
Discussion of Data and Analyses
Increased Groundwater Pumping

One potential new source of supply is increased groundwater pumping. A temporary increase in
pumping in the Above Narrows Alluvial Aquifer is unlikely to have environmental impacts. Some

groundwater aquifers are adjudicated, so additional pumping may be prohibited. As of 2009, GWD had
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banked over 43,000 af of water in the Goleta Groundwater Basin.* Accordingly, GWD likely could
increase its groundwater pumping to the extent necessary to make up for a water supply shortage during
a drought without overdrafting the Goleta Groundwater Basin or causing saltwater intrusion. Additional
groundwater pumping elsewhere along the coast, however, could cause an increase in saltwater
intrusion. An increase in the total concentration of soluble salts in groundwater could reduce agricultural
crop yield. It may require expensive treatments, such as reverse osmosis, if the water is used for
municipal and industrial purposes. In addition, an increase in the concentration of soluble salts could
contribute to the increased production of halogenated (organochlorinated) compounds such as

trihalomethanes, which may be carcinogenic.
Temporary Water Transfer

Another potential new source of supply is a temporary transfer from another SWP contractor. The
capacity of the SWP delivery pipeline to the Member Units is 43 af/day, for a total of about 16,000 afy. The
analysis of water supply impacts for the alternatives, in a critical drought year or three-year drought
period, assumes that the Member Units would receive 2,845 afy, leaving about 13,000 af of extra CCWA
pipeline capacity available for use in the event of a transfer from an outside agency. Delivery of SWP
water to the Member Units could be achieved by delivery to Bradbury Dam and mixing with Cachuma
Lake water, or by delivery directly to SYRWCD, ID #1 pursuant to an exchange agreement with the other
Member Units.

Potential transferors include other contractors that receive water from SWP Coastal Branch facilities, such
as agencies in San Luis Obispo County. If the transfer were from another SWP contractor south of the San
Francisco Bay/Sacramento-San Joaquin River Delta (Bay-Delta), the environmental impacts would be
minimal, as the water would only need to be transferred from San Luis Reservoir through SWP facilities
to the Member Units. Should the transfer initiate north of the Bay-Delta, some environmental impacts to
the Bay-Delta could occur due to pumping extra water through the Department of Water Resources
(DWR) Harvey Banks pumping plant. In similar past transfer scenarios that have conveyed water
through the Bay-Delta, DWR has mitigated these effects through the use of water surcharges. These
surcharges range from 20 percent to 50 percent of the transferred water, depending on year type and
current hydrologic conditions. The water surcharges augment Bay-Delta outflow and serve to combat
water quality problems that can occur in the central and south Bay-Delta as pumping is increased to

move the transferred water.

4 Steven Bachman, PhD, Groundwater Management Plan, Goleta Groundwater Basin, Final (May 11, 2010) at p. 4-
7.
Impact Sciences, Inc. 4.3-27 Cachuma Project Water Rights Hearing 2" Revised Draft EIR

1042.001 April 2011



4.3 Water Supply Conditions

Desalination

A third potential new source of supply is desalination. The City of Santa Barbara owns a reverse osmosis
desalination plant, which is adjacent to the El Estero Wastewater Treatment Plant. This plant was
constructed in 1991 to 1992 by the City of Santa Barbara, Goleta Water District, and Montecito Water
District (Goleta and Montecito no longer participants in the desalination plant) as an emergency water
supply in response to the severe drought lasting from 1986 to 1991. The plant is currently
decommissioned due to ample quantities of less expensive supplies and there are no plans in the near
future to reactivate it; the desalination facility can, however, be brought into operation within 6 to 12
months if needed during drought or water shortage conditions. Just over half of the prefiltration capacity
and reverse osmosis treatment modules were sold, leaving sufficient capacity to meet the City's

anticipated need for approximately 3,000 ac-ft/year of production in future droughts.

According to the USGS,® the cost of desalinated water is approximately $1,000 per acre-foot. However,

the costs for desalination will likely decrease as new less expensive technology becomes available.

The desalination process may adversely affect water quality. The desalination process generates
significant levels of liquid wastes, including disinfectants (chlorine and biocides), de-fouling agents, and
brine effluent. Solid wastes or toxic metals also may be generated in lesser quantities. Liquid or solid
waste may be discharged directly into the ocean, combined with sewage treatment plant wastewater or
with power plant cooling water before being discharged into the ocean, or dried and disposed of in
landfills. Typically, brine effluent is carried offshore through an outfall pipe and discharged directly into
the ocean or estuary from the end of the pipe or through a diffuser that accelerates the diffusion and
mixing process. The Charles Meyer facility was designed to discharge directly to the ocean. Any potential
water quality impacts of the discharge are mitigable to less than significant levels through compliance
with a national pollutant discharge elimination system (NPDES) permit issued by the Regional Water
Quality Control Board, Central Coast Region (Regional Board). The NPDES permit will ensure that the

beneficial uses of receiving waters are protected.

The desalination process also requires additional power generation, which has environmental
consequences. A 3,000-afy seawater desalination plant would require roughly two megawatts of
generating capacity continuously. If the electricity were produced from existing thermal power plants, it
could result in impacts to air quality from air emissions and water quality impacts from the cooling
system. Much of the electricity used in California is generated through use of fossil fuels. These power

plants, operating on natural gas or coal, produce nitrogen oxides (NOx), particulate matter, reactive

5 http://ga.water.usgs.gov/edu/drinkseawater.html
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organic gases (ROGs), and in some cases, sulfur dioxide (SO2). Coal-fired generation is almost all out-of-
state, with the energy brought to California through the high voltage transmission system. Coal-fired
power plants produce more air pollutant emissions than gas-fired plants, including sulfur, particulates,
and carbon dioxide. Assuming that new load from the desalination facility is only met through an
efficient natural gas-fired power plant using the best available emissions reduction technology, a 3,000
afy facility using two megawatts of electricity would result in 1,053 pounds of NOx, 93 pounds of SO,
693 pounds of particulate matter less than 10 micrometers in diameter (PMio), 693 pounds of ROG, 2,000
pounds of carbon monoxide, and 2,000 tons of carbon per year. This assumes that the desalination facility
operates continuously. These impacts could be mitigated in part if the desalination plant has been
designed so that it can be shut down during peak power demand periods, thereby taking advantage of

unused power capacity in off-peak times.
Comparison of Alternatives

The indirect environmental impacts that could result under Alternatives 3B, 5B and 5C if the Member
Units increase groundwater pumping, obtain a temporary transfer from another SWP contractor, or
desalinate seawater are potentially significant. These potentially significant impacts might be mitigable to
less than significant levels if the Member Units were to develop and implement a drought contingency
and/or conservation plans to cover the water supply shortage; conservation plans to achieve a reduction
of 20 percent by 2020 are required as part of the 2009 Comprehensive Water Legislation (SB7X) and must
be demonstrated in an agencies 2010 Urban Water Management Plan (UWMP) updates due by June 30,
2011. In addition, the potential impacts to water quality associated with desalination are mitigable to less
than significant levels through compliance with an NPDES permit issued by the Regional Water Quality
Board.

However, the feasibility of fully mitigating for all of the potential indirect environmental impacts is
uncertain. During the 2003 evidentiary hearing before the SWRCB, expert witnesses for CalTrout testified
that the Member Units could conserve an additional 5,000 to 7,000 af by replacing inefficient toilets and
washing machines and improving landscape irrigation efficiency. The Member Units presented rebuttal
testimony, however, that disputed the testimony of CalTrout’s witnesses. In addition, if a drought were
to occur in the near future, it might not be possible to fully offset water supply shortages by
implementing the conservation measures identified by CalTrout. Accordingly, this EIR assumes that the
impacts to the Member Units” water supply under Alternatives 3B, 5B, and 5C could result in significant

and unmitigable indirect environmental impacts (Class I).
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4.3.3 Mitigation Measures

Section 210 of the Reclamation Reform Act of 1982 (43 U.S.C.A. 390jj) requires water districts with
repayment or water supply contracts to develop and maintain water conservation plans containing water
conservation measures and time schedules for meeting conservation objectives. By 1993, all of the
Member Units had conservation plans in place. Additionally, CVWD, MWD, the City of Santa Barbara,
and GWD also are required to prepare and adopt UWMP update by June 30, 2011 in accordance with the
Urban Water Management Planning Act. (Wat. Code, Sections 10610-10657.) Among other things, the
plans must describe the water demand management or conservation measures that are being
implemented or are scheduled for implementation in order to meet the requirements of the 2009
Comprehensive Water Legislation (SB7X). (Wat. Code, Section 10631.) In addition, the plans must contain
an urban water supply contingency analysis. The 2010 UWMP updates must include, among other things,
actions to be undertaken in response to a water supply shortage, including up to a 20 percent reduction in
per capita water demand by 2020, and mandatory prohibitions against specific water use practices during
shortages, including but not limited to prohibiting the use of potable water for street cleaning. (Wat.

Code, Section 10632.)

CVWD, MWD, the City of Santa Barbara, and GWD submitted urban water management plans to DWR
in 2005. Although it is not required to prepare an urban water management plan, SYRWCD, ID #1 also
submitted a plan to DWR in 2005. The Member Units have implemented a number of conservation
measures or Best Management Practices, including but not limited to water use audits, metering
agricultural and non-agricultural accounts, lining ditches and canals, implementation of tiered pricing
structures, public education, and water recycling. Water rates are some of the highest in the state and

constitute a strong incentive to conserve water.

The Central Coast Water Authority (CCWA) is one of two State Water Contractors in Santa Barbara
County and is responsible for among others providing SWP water to the member units. The CCWA has
adopted contingency planning for drought periods. “Other mechanisms that CCWA can use to fill project

participant delivery requests during shortages in SWP supplies are:

e Acquiring water from the State "Turnback Pool," which is an internal SWP mechanism that pools
unused SWP supplies early in the year for purchase by other SWP contractors at a set price. In
addition, CCWA has established its own Turnback Pool Program whereby CCWA project
participants can buy and sell excess entitlement among themselves before submitting it for sale in the
state turnback pool program. The turnback pool mechanism is only for one-year sales of water.

e Acquiring water from the State Water Bank during those years the bank is implemented by the state
to market water that it purchases on the open market (i.e., non-SWP water). The bank was first
implemented in 1991 as the State Drought Water Bank and has since been utilized during certain dry
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years when additional water is needed by SWP contractors. The water bank also is only for one-year
sales of water.

e Term water purchases and sales of SWP entitlement by CCWA project participants in accordance
with the CCWA Water Transfer Procedures adopted in March 1996. The procedures typically cover

multi-year temporary and permanent sales of SWP entitlement.”®

In summary, despite the fact that the Member Units already have implemented a number of conservation
measures, it may be possible to implement additional drought contingency measures identified as part of
the Member Units’ urban water supply contingency analysis in order to make up for a temporary water
supply shortage in a critical drought year or period under Alternatives 3B, 5B, and 5C. Therefore, as a
mitigation measure, any drought contingency measures identified in the Member Units’ urban water
management plans shall be implemented to the extent necessary to make up for a shortage in water

supply in a critical drought year.

6 http://www.ccwa.com/history/index.html
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44 ABOVE NARROWS ALLUVIAL AQUIFER

441 Existing Conditions
4411 Above Narrows Aquifer (Santa Ynez River Riparian Basin)
Overview

The Above Narrows Alluvial Groundwater Basin consists of the Santa Ynez River alluvium from
Bradbury Dam to the Narrows (Figures 4-2a and 4-2b, Groundwater Basins Below Lake Cachuma).
Groundwater storage and groundwater levels in the Above Narrows Alluvial Groundwater Basin
fluctuate in response to streamflow and groundwater pumping. These factors, in addition to the fact that
the Above Narrows Alluvial Groundwater Basin is thin and narrow, cause wide fluctuations in

groundwater levels.

Groundwater storage and groundwater levels generally increase during winter and spring, and other wet
periods, when flow in the Santa Ynez River recharges the underlying alluvial aquifer. The Above
Narrows Aquifer Alluvial Groundwater Basin usually becomes full shortly after the onset of “wet”
conditions and then it no longer accepts additional water. Surface water will pass through the basin with

very little percolation under high streamflows and/or when the basin is full.

Groundwater storage and groundwater levels decrease in the Above Narrows Alluvial Groundwater
Basin during summer, fall and dry periods due to pumping, groundwater discharge back into the Santa
Ynez River as base flow, and underflow through the alluvium downstream toward the Lompoc Basin.
The longer the dry period, the greater the decline in groundwater storage and groundwater levels. The
upper reaches of the Above Narrows Alluvial Groundwater Basin drain first, analogous to a long pipe
raised at one end. If a dry period persists, the upper reaches of the Above Narrows Aquifer may drain

completely even though the lower reaches may remain full.

Pumping for agricultural, domestic, and municipal uses decreases the amount of water in storage. In wet
years, the basin acts as a reservoir. Pumping increases unused storage capacity, or dewatered storage, in
the basin, which results in capture of more stream flow. However, pumping decreases groundwater
storage and levels during dry periods, particularly in the upper-most reaches where natural drainage
already reduces the amount of water in storage. In addition, pumping causes local declines in

groundwater storage and water levels that would not necessarily occur under undisturbed conditions.

As discussed in Subsection 2.2.3, prior SWRCB orders established the Above Narrows Account (ANA)

for purposes of maintaining groundwater levels in the Above Narrows Alluvial Groundwater Basin.
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Reclamation stores water credited to the ANA in Lake Cachuma until SYRWCD requests it. SYRWCD

may request a release once dewatered storage in the basin exceeds 10,000 af.

The fluctuation in the dewatered storage of the basin since 1972 is shown on Chart 4-9, Annual
Dewatered Storage in the Above Narrows Alluvial Basin, in Appendix B. These data show that
SYRWCD has maintained dewatered storage between approximately 10,000 and 13,000 af through the
releases from the ANA. Dewatered storage was substantially reduced in 1991 when the most recent
drought suddenly ended with high precipitation and runoff. Since that time (through 2009), SYRWCD

has maintained dewatered storage within a narrow range.

Groundwater quality in the Above Narrows Aquifer also fluctuates to some extent with seasonal and
climatic trends. During wet periods, the basin absorbs high quality surface water flows, blending with
water already present in the alluvium. In addition, groundwater is flushed through the basin, displacing
poorer quality water with higher quality water. This effect becomes magnified the longer the wet period.
Conversely, during dry periods, the basin will absorb poorer quality flows from tributary streams to the
Santa Ynez River and possibly relatively poorer quality underflow from water-bearing rocks that

underlie and surround the basin.

Groundwater pumping also affects groundwater quality. Pumping tends to remove total dissolved solids
from the basin; however, this beneficial effect is likely offset by the return flows of water used for
municipal, agricultural, and other uses. In addition, pumping decreases groundwater levels, thereby
potentially increasing the migration of relatively poorer quality underflow from shale and other water-

bearing rocks that underlie and surround the basin.
Basin Boundaries, Storage, and Safe Yield

The Above Narrows Alluvial Groundwater Basin is formed by a narrow strip of alluvium associated with
the Santa Ynez River. The basin is approximately 36 miles long. It has been subdivided into the Santa
Ynez Subarea (2,500 acres); the Buellton Subarea (4,400 acres); and the Santa Rita Subarea (5,200 acres), as

shown in Figures 4-2a and 4-2b.

The total storage capacity of the alluvial deposits is 105,000 af. Of this total, the Santa Ynez Subarea
contributes 21,000 af, the Buellton Subarea contributes 27,000 af, and the Santa Rita Subarea contributes
56,500 af (Stetson, 1992).

Groundwater levels in the Above Narrows Alluvial Groundwater Basin fluctuate in response to
groundwater pumping and releases from Bradbury Dam. Under average water supply conditions, net

losses from the basin do not exceed recharge; however, Reclamation monitoring wells showed that
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storage did decline during the recent drought (1986-1991), indicating that losses are greater than recharge
under dry conditions (Stetson, 1992).

The perennial yield of the Above Narrows Alluvial Groundwater Basin is unlike that of other basins
because recharge to the basin is largely determined by how full the basin is and the flow of the Santa
Ynez River. There is a relatively unlimited amount of water available to wells if there is an unlimited
amount of water available from the river. Water is released from the Cachuma Project ANA to recharge
the basin as long as there is water in the account, and the dewatered storage of the basin exceeds 10,000
af. If the ANA is exhausted, and there is no flow in the river, then the supply of water from the basin is
limited to what is in storage and subsurface inflow from upstream subareas and surrounding basins.

Pumping of over 13,000 afa has been sustained from the basin as described below.
Historic, Current, and Future Projected Pumping (Private and Public)

The majority of groundwater pumped from the Above Narrows Alluvial Groundwater Basin is used for
agriculture. Purveyors that pump groundwater from the basin include the SYRWCD, ID #1, and the cities
of Solvang and Buellton. Historical groundwater production data from the Above Narrows Alluvial
Groundwater Basin are relatively limited. From 1935 to 1944, pumping increased from under 4,000 afa to
over 8,000 afa. Peak pumping occurred in 1990-91 and was estimated to be about 13,000 afa. Future
pumping is expected to be 18,400 afa by 2035 (Stetson, 1992). A summary of historic pumping from the

basin is provided in Table 4-26, Summary of Pumping in the Above Narrows Groundwater Basin.

Table 4-26
Summary of Pumping in the Above Narrows Groundwater Basin*

Average Annual Pumping, 1942-1993 (afa)

Santa Ynez Subarea Buellton Subarea Santa Rita Subarea Total
Agricultural 1,600 3,300 4,300 9,200
Municipal 300 800 0 1,100
Total 1,900 4,100 4,300 10,300

* Source: Stetson Engineers.

The SYRWCD, ID #1, and the cities of Solvang and Buellton have entitlements to SWP water. Delivery of
SWP water to the Santa Ynez Valley began in 1997. The imported water is expected to reduce pumping

from the Above Narrows Alluvial Groundwater Basin for municipal and industrial purposes.
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Groundwater Management Efforts and Programs

The SYRWCD is a local agency formed in 1939 for the primary purpose of protecting water rights on the
Santa Ynez River. This agency is also known as the “parent district” to distinguish it from SYRWCD,
ID #1.

SYRWCD covers approximately 180,000 acres in the Santa Ynez River basin and includes the service areas
of seven water purveyors. Several mutual water companies and a large number of private users also
pump water for irrigation and domestic purposes within the SYRWCD (Stetson, 1992). Eighty-five
percent of water use in the Santa Ynez basin is supplied from groundwaterl. The remaining five percent,
approximately 3,000 af, comes from Cachuma Lake (via deliveries to SYRWCD, ID #1). Groundwater
represents approximately 60 percent of SYRWCD ID #1 current water supply (see Table 4-14).

In 1992, Stetson Engineers prepared a report outlining various water resource management alternatives
for the SYRWCD. The report recommended that a groundwater management plan be developed. State
law allows local agencies to establish a groundwater management authority that can collect revenues, via
a tax on pumping, to provide supplemental water supplies. Currently, committees have been formed to

develop groundwater management plans for the Buellton Uplands and Santa Ynez Uplands areas.
44.1.2 Santa Ynez Uplands Basin

The Santa Ynez Uplands Basin is a large groundwater basin that does not receive direct recharge from the
Santa Ynez River (minor recharge occurs from return flows that originate from the river valley); therefore,

the operation of the Cachuma Project does not impact groundwater storage, levels, and quality in this

basin.
4.4.2 Potential Impacts of the Alternatives
4.4.21 Simulation Modeling

The Santa Ynez River Hydrologic Model (SYRHM) was used to model groundwater storage and
elevations in the Above Narrows Alluvial Groundwater Basin. A general description of the model is
provided in Subsection 4.2.2.1. A detailed description of the model, as well as the model results
pertaining to the basin is provided in Stetson Engineers (2000, 2001a, 2006a). In the model, the Above
Narrows Alluvial Groundwater Basin is divided into four subareas between the dam and the Narrows:

(1) Bradbury Dam-Solvang; (2) Solvang-Buellton Bend; (3) Buellton Bend-Salsipuedes Creek; and

1 http://www.countyofsb.org/pwd/water/downloads/Santa%20Ynez%20River %20Watershed %20Groundwater
%20Basins05.pdf
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(4) Salsipuedes Creek-Narrows Gage. The upper segment is further subdivided into 12 smaller segments

between tributaries.

Separate surface and groundwater budgets were established in the simulation model for each segment.
Monthly groundwater accounting was performed for 912 months over the simulation period (1918-1993)
for the following groundwater parameters: river percolation, underflow, bank infiltration, depletions by
riparian vegetation, agricultural consumptive use, and municipal and industrial consumptive use.
Surface water parameters included surface inflow from the mainstem, tributary inflow, and accretions
from precipitation and percolation. The model estimates percolation using a function relating stream
width to flow levels, and a maximum percolation rate that decreases as the groundwater basin fills. The
maximum percolation rate is based on historic seepage rates, stream width, length of segment, highest

percolation rates observed and known groundwater storage in the river alluvium.

Bank infiltration represents groundwater contributions from less permeable, fractured, underlying shale
and other deposits. In general, bank infiltration increases when storage in the basin declines and adjacent
aquifers are sufficiently full. In times of drought when adjacent aquifers are likely to be dewatered, bank
infiltration will decrease. When riparian groundwater storage is sufficiently high such as during a period

of high runoff, bank flows become modeled as an outflow to adjacent formations.

Flow from tributaries in the model is based on historic streamflow measurements and represents
unimpaired natural flows that occur between Bradbury Dam and the Narrows. In dry years, the Santa
Ynez River would be dry except for Cachuma releases so that flows in the river decrease as they move
downstream. In wet years, runoff from the tributaries accumulates in the river, so that flows increase as

they move downstream.
4.4.22 Basin Storage and Groundwater Levels
Threshold of Significance

An impact is considered significant if the mean and median monthly dewatered storage for the Above
Narrows Alluvial Groundwater Basin over the simulation period is greater for the alternatives than for
the baseline operations condition (Alternative 2). The mean and median monthly dewatered storage for
the Above Narrows Alluvial Groundwater Basin (in its entirety and by subarea) is presented in

Table 4-27. An updated (to 2009) plot of ANA dewatered storage is provided as Chart 4-30.
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Discussion of Data and Analyses

Chart 4-10, Total Dewatered Storage for Above Narrows Aquifer, in Appendix B shows the changes in
total dewatered storage in the entire Above Narrows Alluvial Groundwater Basin, based on the SYRHM.
In general, this chart also shows that there is no significant difference in the year-to-year variation in
dewatered storage in the aquifer. However, the chart shows less total dewatered storage during low flow
periods of most years for all project alternatives compared to the baseline conditions due to increased
releases for fish. More water is released from the dam compared to the baseline conditions in the
alternatives during the summer and fall to support steelhead rearing to Highway 154, and in some years,
to Alisal Road in Solvang. As a result of these new releases, there is more percolation into the Above
Narrows Alluvial Groundwater Basin during the low flow period of the year compared to the baseline
operations (Alternative 2). Chart 4-10 also shows that the Above Narrows Alluvial Groundwater Basin

recovers to the same levels with the recharge of winter runoff under all alternatives.

It should also be noted that SYRWCD actively manages the dewatered storage in the Above Narrows
Alluvial Groundwater Basin through the ANA releases from Cachuma Lake. No significant difference in
management of the ANA releases is expected to occur under the project alternatives compared to the
baseline operations. In addition, use of the new checkpoint at San Lucas Creek in determining the ANA
account balance, development of Accumulated Drought Water Credits minus any reductions for spills (a
maximum of 3,200 acre-ft/year for the combined member units), and release of 25 acre-ft/month during
no-flow periods (simulated baseflow) as described in the Settlement Agreement, will result in some
additional ANA releases for downstream users. Charts 4-30 and 4-31 (Appendix B) show the plots of
Dewatered Storage versus for the ANA and BNA, respectively, as reported by the USBR from 1973
through May 2010. Based on hydrologic data from 1999 through 2010, ADWC would have accrued to the
MUs in 5 out of 12 years. Based on the historical hydrology (1913-1993), MUs would have accrued

baseflow allowances for 48 months (2 acre-ft/month x 48 months = 1,200 acre-ft) during that period.
Comparison of Alternatives

The modeling results indicate that dewatered storage for the entire basin under the baseline operations
(Alternative 2) is higher than the rest of the alternatives. For example, the median monthly dewatered
storage over the entire basin under the baseline operations is estimated to be 10,517 af, compared to a
range of 10,099 af to 9,840 af for the other alternatives (Table 4-27). The reduction in dewatered storage is
due to the additional downstream releases for steelhead under the alternatives. With additional releases
for fish from the Cachuma Project, additional percolation occurs primarily in the Santa Ynez Subarea, the

portion of the river affected by releases for fish.
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Median monthly dewatered storage for each subbasin under Alternatives 3B, 3C, 4B, 5B, and 5C would be
less than under the baseline operations (with the one exception being the Santa Rita subarea for
Alternative 4B) because the project alternatives would involve additional downstream releases to support
steelhead. The results of the modeling of groundwater elevations (see Table 4-28) are essentially the same
as for groundwater storage; that is, groundwater elevations remain unchanged or slightly higher for all
alternatives as compared to the baseline condition (Alternative 2). Hence, the proposed alternatives
would have a beneficial effect (Class IV) on the alluvial basin storage and groundwater elevation. Based
on the dewatered storage data, it is likely that groundwater levels under current operations may be

slightly lower than model predicted values.
4.4.3 Mitigation Measures

No adverse impacts on the Above Narrows Alluvial Groundwater Basin alluvial storage or groundwater

elevations were identified for Alternatives 3B, 3C, 4B, 5B, and 5C. Hence, there is no need for mitigation.

Table 4-27
Monthly Dewatered Storage in the Above Narrows Alluvial Groundwater Basin

af for each Alternative based on Simulation (1918-1993)

2 3B 3C 4B 5B 5C
Total Storage for the Entire Basin
Mean 10,769 10,310 10,281 10,240 10,146 10,131
Median 10,517 10,099 10,081 10,031 9,852 9,840
% Difference Relative to Alt 2 4% 4% -5% -6% -6%
Minimum 2,324 2,315 2,315 2,311 2,315 2,315
Santa Ynez Subarea
Mean 1,926 1,722 1,704 1,647 1,684 1,683
Median 1,769 1,606 1,584 1,510 1,553 1,547
% Difference Relative to Alt 2 -9% -10 -15% -12% -13%
Minimum 0 0 0 0 0 0
Buellton Subarea
Mean 5,634 5,482 5,471 5,438 5,435 5,432
Median 5,570 5,449 5,442 5,382 5,363 5,360
% Difference Relative to Alt 2 2% -2% -3% -4% -4%
Minimum 2,166 2,167 2,153 2,144 2,168 2,169
Santa Rita Subarea
Mean 3,244 3,105 3,105 3,155 3,027 3,016
Median 3,080 2,981 2,978 3,105 2,870 2,867
% Difference Relative to Alt 2 -3% -3% 1% -7% -7%
Minimum 0 0 0 0 0 0
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Table 4-28
Monthly Water Elevation in the Above Narrows Alluvial Groundwater Basin

Elevation in Feet for each Alternative based on Simulation (1918-1993)

2 3B 3C 4B 5B 5C
Santa Ynez Subarea
Mean 459 460 460 460 460 460
Median 460 460 460 460 460 460
% Difference Relative to Alt 2 0% 0% 0% 0% 0%
Minimum 442 444 445 446 444 444
Buellton Subarea
Mean 304 304 304 304 304 304
Median 304 304 304 304 304 304
% Difference Relative to Alt 2 0% 0% 0% 0% 0%
Minimum 295 295 295 295 295 295
Santa Rita Subarea
Mean 176 176 176 176 176 176
Median 176 176 176 176 176 176
% Difference Relative to Alt 2 0% 0% 0% 0% 0%
Minimum 163 165 165 165 165 165
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4.5 SURFACE WATER QUALITY

The primary water quality issue associated with the SWRCB’s consideration of Cachuma Project
operations is the concentration of total dissolved solids (TDS) in the Lompoc Plain groundwater basin.
Flows in the Santa Ynez River that reach the Lompoc Narrows are a significant source of recharge for the
Lompoc Plain groundwater basin, and as such, influence the TDS values in the basin. This basin is the
primary water supply for the City of Lompoc. The groundwater in the basin has TDS consisting of
various naturally occurring mineral salts (often called “salinity” in certain reports, as a term for minerals
in general). TDS values have increased over time in the Lompoc Plain groundwater basin. The TDS
concentration of the groundwater in the central and western plains has increased from less than
1,000 milligrams per liter (mg/1) in the 1940s to greater than 2,000 mg/I in the 1960s (Bright et al., 1997). In
the past eight years, TDS levels appear to have decreased.

To assess the potential impact of the project alternatives on TDS in the Lompoc Plain groundwater basin,
water quality in the entire watershed must be evaluated. Stetson Engineers (2000, 2001c) conducted
several technical studies for the EIR to assess the salinity conditions in Cachuma Lake and in the river
downstream of the lake to determine if changes in operations could affect the TDS levels in river water
that recharges the Lompoc Plain groundwater basin. The studies involved the use of the SYRHM to
predict TDS concentrations and salt loading (i.e., quantities of salt) for the project alternatives using the
historic hydrologic record. A summary of the modeling studies is provided in this section for the lake and
river salinity conditions. Salinity issues associated with the Lompoc Plain groundwater basin are

addressed in Section 4.6.
4.5.1 Existing Conditions
4.5.1.1 Cachuma Lake

During the past 50+ years, the DWR, City of Santa Barbara, and City of Lompoc have collected a large set
of data on the total dissolved solids (TDS) of Cachuma Lake. This data through 1993 is displayed on
Chart 4-11, Lake Cachuma Total Dissolved Solids, in Appendix B. A monthly average was calculated
using this data, except for the data collected by the City of Lompoc, which appears to be unusually high
and possibly unreliable, compared to other water quality measurements for this watershed. The average
annual range of TDS is 547 to 625 mg/l, as shown in Table 4-29. The average seasonal variation in TDS

during the year is about 78 mg/1.
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Table 4-29
Historical Cachuma Lake Total Dissolved Solids (TDS)

Concentration
Parameter (mg/1)
Average annual minimum 547
Average annual maximum 625
Average variation within a year 78

The typical seasonal pattern of TDS is low TDS value in the winter due to fresh inflows, followed by an
increase in TDS of up to 100 mg/l over the summer and fall due to evaporation. TDS can increase more
than 100 mg/l during years with low inflow or high TDS inflow in average and dry years. In wet years
with high inflow, TDS in the reservoir will decrease to 475 to 550 mg/l, as there is a large increase in
storage consisting of higher quality runoff. Substantial decreases in TDS occurred in the following wet
years: 1962, 1967, 1969, 1973, 1978, 1983, 1986, 1993, and 1998 (Chart 4-11, Cachuma Lake Historic Total
Dissolved Solids). In the years following a wet year, TDS values increase 30 to 200 mg/l. The largest
increase in TDS occurred during the 1986 to 1991 drought. In 1986 (a wet year), the TDS was about
550 mg/1. By the end of 1990, reservoir TDS had increased to 750 mg/1.

Cachuma Lake follows a typical pattern of stratification during the spring and summer, with vertical
mixing in the late fall and winter. Water temperatures at depths of 30 to 50 feet decrease 5 to 20 degrees
Celsius during the spring and summer as the lake stratifies. Vertical mixing is prevented by the
temperature stratification. As surface water temperatures decrease in the fall, vertical mixing occurs and

the lake turns over.

Over the course of a year, TDS does not vary substantially with depth in the lake and does not appear to
be greatly affected by temperature stratification (Stetson Engineers, 2001c). TDS measurements were
taken monthly from 1984 to 1999 at different intakes (and therefore, different depths) on Tecolote Tunnel
during the year (SYRTAC, 1997). The average difference in TDS amongst the different depths was only
four percent. Substantial differences in TDS at different depths only occur after large storms when low
TDS water enters the reservoir and is mostly located near the surface. For example, in the large storms of
February 1995, the surface TDS was 472 mg/l, while the TDS at 40 feet was 519 mg/l. TDS was monitored
at different depths during the February 1992 storms. Immediately after the storm, surface TDS was
482 mg/l and TDS at 40 feet was 576 mg/l. Within one month, the TDS at all depths was 530-550 mg/1
(Stetson Engineers, 2001c). Based on these observations, it appears that there is complete mixing of TDS in
Cachuma Lake. Horizontal mixing of TDS is also very complete, based on a comparison of TDS at

Tecolote Tunnel to TDS at the dam site 3.7 miles away (Stetson Engineers, 2001c).
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4.5.1.2 Santa Ynez River

Stetson Engineers (2000, 2001c) compiled over 9,000 separate measurements of TDS from 50 locations in
the Santa Ynez River watershed. The TDS database for the reservoir, as described above, is very good.
The data along the river is generally good, and includes TDS measurements from various locations along
the mainstem and along tributaries downstream of the dam since 1951. An inventory of these data is
provided in Stetson Engineers (2000). The largest data gaps in TDS data for the river and tributaries are as
follows: (1) TDS data at high streamflows are scarce; (2) there are few data prior to 1953; and
(3) continuous flow data have not been collected. Eighty-eight percent of the available water quality data

was collected for flows of 75 cfs or less.

Stetson Engineers (2001e) summarized TDS values for the river at the Narrows over the period 1942 to
1993 using 138 instantaneous measurements of TDS and flows. These data indicated an inverse
relationship between TDS and flows. In the winter months when there is runoff, TDS values in the Santa
Ynez River are generally around 500 mg/l. Santa Ynez River TDS values increase to about 1,000 mg/l in
the summer and fall when flows are minimal. Flows that exceed 100 cfs typically have TDS
concentrations of about 400 mg/l, while flows that are less than 10 cfs range from 1,000 to 1,300 mg/l. The
median TDS value at the Narrows is 1,070 mg/1 (Stetson Engineers, 2000e). By comparison, TDS values in
Salsipuedes Creek, one of the largest tributary streams downstream of the dam, typically range from 700
to 1,000 mg/l. The inverse relationship between flow and TDS at the Narrows is shown on Chart 4-12,
TDS-Flow Relationship at the Narrows.

4.5.2 Potential Impacts of the Alternatives
4521 Development and Calibration of the Salinity Model

Stetson Engineers (2000) added a salinity component to the SYRHM (see Subsection 4.2.2.1) to simulate
TDS levels in the lake and along the river using historic hydrologic conditions from 1942-1993. Figure 4-1
in Appendix A shows the flow components of the SYRHM used to predict lake levels, river flows, and
alluvial groundwater storage. Stetson Engineers created input files for the model at five key locations
along the river to estimate loading of dissolved solids into the system. Salt loading (i.e., the mass of salt
conveyed) was based on observed flow and salt relationships at key calibration locations along the river
where empirical data were available. These key locations were Santa Cruz Creek, Salsipuedes Creek, and
the mainstem of the river at Los Laureles Canyon, Solvang and the Narrows, as shown in Table 4-30, Key

Salinity Calibration Locations.
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Table 4-30
Key Salinity Calibration Locations

Number Of
Measurements
Electrical
conductivity Period of Record

Location TDS w/o TDS Available Sources
1.  Santa Ynez River below Los Laureles Canyon 64 21 1951-54, 73, 80-89, 91-98 USGS
2. Santa Cruz Creek 65 1 1980, 92-98 USGS
5. Santa Ynez River near Solvang 223 121 1951-58, 91-98 USGS, DWR, Lompoc
6.  Salsipuedes Creek near Lompoc 241 2 1971, 77-78 USGS
7. Santa Ynez River at Narrows near Lompoc 235 8 1962-64, 66-70, 72-88, 91-98  USGS, Lompoc

Stetson Engineers (2000) identified a good correlation between flow and salt loading. An example of the
flow-salt loading relationship at Solvang is shown on Chart 4-13, Example of Salt Loading-Flow Data at
Solvang, in Appendix B.

The initial results of the salinity modeling showed that when using the flow and salt loading
relationships based on available data, the TDS would be consistently overestimated in Cachuma Lake by
up to 150 mg/l. Stetson Engineers (2000) attributed this error to difficulty in modeling of salinity of storm
events using the very limited TDS data for high flow events in the watershed. Hence, Stetson Engineers
adjusted the salinity of high flows to match the observed TDS in the reservoir to improve the model
performance. This was achieved by reducing all dissolved solid inflows (inflow quantity was unchanged)
by 15 percent when the average monthly combined inflow into Cachuma Lake was greater than 75 cfs.
After this high flow adjustment, the simulated TDS matches the observed TDS quite well with a standard
deviation of 50 mg/l or 9 percent (Stetson Engineers, 2001a).

In developing and calibrating the salinity model, Stetson Engineers (2000) examined data collected by the
City of Lompoc that showed an increase in TDS from the dam to the Narrows when Reclamation releases
water pursuant to Order WR 89-18 and no tributary flow exists. For example, TDS concentrations in the
river during Order WR 89-18 releases in 1991-96 are shown on Chart 4-14, TDS Measurements During
WR 89-18 Releases (Appendix B). These data show that TDS concentrations during Order WR 89-18
releases increase from about 750 mg/l at the dam to about 1,000 mg/l at the Narrows. The TDS data from
the City of Lompoc in Chart 4-14 show a sharp increase in TDS about 5 miles upstream of the Narrows, in
the Santa Rita Subarea of the Above Narrows Alluvial Groundwater Basin. The channel thalweg is very

near or below the groundwater elevation in this subarea, in contrast to the upstream Buellton and Santa

Impact Sciences, Inc. 4.5-4 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



4.5 Surface Water Quality

Ynez subareas where groundwater is about 10 feet below the channel thalweg. The river alluvium is very

coarse and there is a high degree of continuity between the river and groundwater.

Stetson Engineers (2000, 2001c) calls this phenomenon “channel loading,” or “Alisal to Narrows Salinity
Increase (ANSI).” The source and mechanism for the increase in TDS concentrations in river water as it

passes downstream may be the result of any combination of the following:

e Remobilization of evaporated salts stored on the riverbed. Salts accumulate on the riverbed during
periods of low flow, and can be re-solubilized upon contact with water.

e Upwelling of alluvial groundwater with higher salt concentrations.

e Phreatophyte transpiration, which would increase salt concentrations in the surface-groundwater
system.

e River surface water evaporation.

e Surface-groundwater interface mixing in which alluvial groundwater with high TDS near the surface
mixes with surface water.

e Dissolution of geologic formations in the river channel.

Possible sources of salts include percolation from the Santa Ynez River; weathering of geologic material;
percolation from the Buellton and Solvang wastewater treatment plant effluent, which is discharged to
percolation ponds on the river; inflow from septic systems; irrigation return flows; and lateral sub-flows

from tributaries.

The TDS measurements on Chart 4-14 are based on the City of Lompoc’s TDS measurements in Cachuma
Lake and along the river, which are about 100 mg/l higher than data from other sources, as documented
by Stetson Engineers (2000). However, the trend of increasing concentration from the dam to the Narrows
appears valid. Reservoir releases result in higher flows near the dam than at the Narrows, which affects
TDS concentrations. Based on limited salinity data collected by the USGS, Stetson Engineers (2000)
estimated the actual salt loading between the dam and the Narrows during the Order WR 89-18 releases.
Performing a water and salt balance calculation using the 13 available samples during water rights
releases, Stetson Engineers estimated the average flux of the ANSI to be about 25 tons/day. In addition,
the amount of flux of the ANSI is proportional to the flow as shown in Chart 4-15, Relationship Between
Salt Loading and Flows at the Narrows (Appendix B). Chart 4-15 also shows the flow-ANSI
relationships used to calculate the amount of salt input due to the ANSI occurrence in the Buellton, East

Santa Rita, and West Santa Rita subareas as used in the SYRHM.
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Stetson Engineers verified the accuracy of the SYRHM simulation of TDS at the Narrows, using historical
Cachuma Lake operations and downstream water use data for the period 1942-1993 (52 years). Because
continuous recording of TDS at the Narrows does not exist for the period 1942-1993, the historical
monthly salt outflows at the Narrows had to be independently estimated in order to verify the monthly
output from the SYRHM. Using actual TDS measurements at the Narrows (Table 4-30), Stetson Engineers
developed a relationship between measured daily flow at the Narrows and the flow-salt loading. Stetson
Engineers used this relationship, in conjunction with measured daily flows at the Narrows, to estimate
flow-salt loading data for the 52-year period, both with and without Cachuma releases (Stetson
Engineers, 2001c). This method of calculating salt flux is referred to as the “estimated” historical salt flux
at the Narrows, which is based on daily flows and estimated flow-salt loading relationship at the
Narrows. Stetson Engineers compared the measured and estimated salt loading values for those dates
when both values existed, and found that the match between the measured and estimated salt loading for
the Narrows was very good. This estimated salt flux based on measured data at the Narrows produced a
continuous historic monthly data set, which could then be compared with the model output from the

SYRHM.

The method of calculating salt flux by the SYRHM is referred to as the “simulated” salt flux at the
Narrows, which is based on the monthly time step of the model and the routing of salts from Cachuma to
the Lompoc Narrows based on simulation. Stetson Engineers (2001c) found that the match between the
simulated and estimated monthly salt loading at the Lompoc Narrows was very good. In addition, the
TDS-flow relationships, as simulated by the SYRHM, were reasonable when compared with the
estimated average monthly and measured instantaneous TDS at the Lompoc Narrows (Chart 4-12). The
pattern of SYRHM simulation results compared with measured data is very similar for both surface flows
(quantity) and salinity (quality) in that the simulation matches measured values better at high flows.
Overall, the high correlation observed in the calibrations indicated that the salinity model is a reasonable
tool for assessing impacts of operations on downstream surface water salinity, and most importantly, for

comparing effects on salinity of the various alternatives.

The salinity model includes the delivery of SWP water to Cachuma Lake. A summary of the assumed
SWP deliveries for each EIR alternative is shown in Table 4-31, SWP Water Deliveries Used in the
Modeling. Key SWP water delivery assumptions used in the salinity model simulations are discussed

below.1

1 Deliveries now and since 1993 are similar to those used in the modeling.

Impact Sciences, Inc. 4.5-6 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



4.5 Surface Water Quality

Table 4-31
SWP Water Deliveries Used in the Modeling

a
Exchange BNA S‘:Iyl’ SWP
with Exchange Delivered to Releasedin = Total SWP
SYRWCD, for Alt 4B Cachuma the Outlet Imports
ID #1 only Lake Works (a)+(b)+(c)+(
Alternative (a) (b) (c) (d) d)

2 2,497 0 5,489 1,789 10,135
3B 2,482 0 5,844 1,841 10,167
3C 2,497 0 5,836 1,866 10,199
4B 2,501 1,770 4,853 1,245 10,369
5B 2,470 0 5,251 2,317 10,038
5C 2,484 0 5,246 2,337 10,068

Total SWP contract entitlements for the Member Units are 17,000 afy. The Member Units purchase
additional water from the 3,908 afy Drought Buffer to bank for use during dry years (see Subsection
2.2.4). The actual quantity of SWP water delivery varies based on runoff in the San Francisco-San Joaquin
Bay Delta, and averages 77 percent of the contract amount (see Subsection 2.2.6). The salinity model
assumes that the average delivery rate is 74 percent. The model also assumes that South Coast average
annual SWP delivery is 13,750 afy, which was then adjusted (see Table 4-31) to reflect the 74 percent
average delivery rate. Key assumptions are listed below, which restrict SWP> water deliveries to Cachuma
Lake and SWP water releases into the Santa Ynez River. The 13,750 afy does not include Goleta Water
District’s 1994 purchase of 2,500 af of additional contract water from other SWP contractors because the
pipeline capacity and other factors limit delivery to 4,500 afy of Goleta’s 7,000 afy SWP entitlement at this
time. The model assumes that SWP water would continue to be delivered directly to SYRWCD, ID #1 as

part of its current exchange program with other Member Units.

Key assumptions about the delivery of SWP water in the salinity model include:

e Maximum delivery rate to the reservoir is 22 cfs, which provides a monthly delivery capacity of
about 1,300 af, and an annual delivery of 15,930 af.

¢ SWP water cannot be delivered to the reservoir when it is spilling.

o SWP water delivered to the reservoir is exported out Tecolote Tunnel in the same month; hence, SWP
water is not stored in Cachuma Lake.

Impact Sciences, Inc. 4.5-7 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



4.5 Surface Water Quality

e SWP water may be commingled with Cachuma Project releases, but SWP water must not exceed 50
percent of the total releases to the river at any time. Also, no SWP water may be mixed into
downstream releases during the months of December through June unless flow is discontinuous in
the mainstem.

¢ No SWP water can be delivered to the reservoir when water is being released from Bradbury Dam for
fish passage releases.

e SWP water that cannot be delivered due to restrictions in the outlet works is allowed up to one year
to be re-scheduled, subject to SWP pipeline delivery capacity and outlet restrictions in the following
12 months.

To model the effect of SWP water deliveries on TDS values downstream of Bradbury Dam, estimated or
actual SWP TDS values were input into the model. Actual data were used for the period 1968 to 1993,
based on TDS in the California Aqueduct near Kettleman City. The TDS from 1942 to 1967 (prior to the
construction of the SWP) was estimated using monthly average values of historic measured data and
average annual TDS values based on regression analysis with shortages in the Delta (Stetson Engineers,

2000, 2001c). Average TDS in SWP water is 289 mg/l, with a range of 104 to 567 mg/l.

Under the baseline operations and for all other alternatives, the model assumed SWP water was delivered
consistent with the assumptions set forth above. Under Alternative 4B, BNA water would be provided by
discharging SWP water to the river near Lompoc for recharge. For the simulation modeling of Alternative
4B, it was assumed that SWP water would be directly recharged at Lompoc Narrows. SWP water was not
used for recharge at the Narrows in the months of December through June per a restriction in the
Biological Opinion to avoid “imprinting” steelhead with Delta water. In addition, SWP water was not
used for recharge when flow at the Narrows was greater than 0.5 cfs. If flow at the Narrows was greater
than 0.5 cfs into summer and fall, which would occur in very wet years, then it was assumed that SWP
imports for recharge would not occur. Also, as indicated in Table 4-31, the total amount of SWP water
delivery to the South Coast would be reduced slightly (<1 percent) under Alternatives 5B and 5C
compared to the baseline conditions (Alternative 2). This is due to the restrictions limiting SWP water
mixing in the dam outlet works and the increased use of the outlet works for making additional releases

for fish under Alternatives 5B and 5C.

As described in Subsection 4.2.2.1, the Santa Ynez River Water Quality Technical Advisory Committee
(SYRWQTAC) conducted a technical peer review of the simulation modeling performed by Stetson
Engineers for the EIR, including the surface water quality calibration. The current methodology
employed in determining surface water salinity in the Santa Ynez River as described above is the best
available method to compare the surface water salinity impacts of the EIR alternatives. The intended use

of the SYRHM is to compare EIR alternatives. The simulated salinity data generated from the SYRHM are
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not meant to be predictive. The model is simply an analytical tool for statistical and comparative
purposes. Because the model is used for comparative analyses, some of the inherent inaccuracies in the
model are expected to offset one another when comparing the results of one scenario with another. All
simulation models have a limitation in predicting absolute results due to inherent errors in the

mathematically derived representations of real time operations and complex natural systems.
4.5.2.2 Impacts on Reservoir TDS
Threshold of Significance

An impact is considered significant if under the alternative considered, the TDS levels in Cachuma Lake

would be elevated substantially as compared to the baseline condition (Alternative 2).
Discussion of Data and Analyses

The predicted TDS levels in Cachuma Lake for the model simulation period are presented in Chart 4-16,
Predicted Lake Cachuma TDS (Simulations), in Appendix B. TDS levels fluctuate in the model, as under
historic conditions, due to variation in annual inflows and storage. The predicted TDS levels in the
reservoir shown on Chart 4-16 may be low because the salinity model included maximum reasonable
deliveries of SWP water, a scenario that will not occur for many years. In reality, reservoir TDS levels will
be proportional to the amount of SWP water delivered over time to Cachuma Lake and will become more

evident during times of low reservoir storage.

Under all alternatives, SWP water is commingled with releases from the dam. By releasing a portion of
SWP water from the outlet works (prior to it entering the reservoir), the full water quality benefits in the
lake due to commingling SWP and reservoir water would not occur. However, SWP water that does not
enter the reservoir is released to the river where it can reduce TDS concentrations and salt loading in

downstream surface water and groundwater basins.
Comparison of Alternatives

The simulated lake TDS under Alternatives 3B, 3C, 5B, and 5C would be about 0-5 mg/l higher than
under the baseline operations (Alternative 2) as shown in Chart 4-16. The amount of SWP water delivered
to the reservoir under the baseline operations and Alternatives 3B, 3C, 5B, and 5C would be about the
same. Under Alternative 4B, water would be delivered to the Lompoc Forebay. TDS levels in Cachuma
Lake under Alternative 4B would be about 5-10 mg/l higher than under the baseline operations
(Alternative 2) due to higher lake levels than the other alternatives (Table 4-31) and less SWP water that
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would be delivered to the reservoir under Alternative 4B (Table 4-31). Instead, SWP water would be

delivered directly to the Lompoc Basin.

As shown on Chart 4-16, the amount of surcharging would not appreciably affect the TDS levels in the
reservoir. In other words, the TDS levels under Alternatives 3B, 3C, 5B, and 5C would be essentially the
same (Stetson, 2001c, 2006c). The additional surcharging under Alternatives 3B, 3C, 4B, 5B, and 5C would
capture high inflows during the winter, which typically have low TDS concentrations. As such, there may
be a temporary reduction in TDS in the lake after surcharging. However, the salinity modeling indicates
that this improvement in TDS levels is mostly offset by the effects of evaporation on a larger lake surface

during the subsequent summer months.

The median of the simulated TDS values shown on Chart 4-16 under the baseline operations (Alternative
2) is 566 mg/l. The median TDS for Alternatives 3B and 3C is 567 mg/l. The median TDS for Alternatives
5B and 5C is 570 mg/1. The median TDS for Alternative 4B is 572 mg/l. A 1 to 10 mg/l increase is small and
would not affect the beneficial uses of Cachuma Lake. This potential increase is also smaller than model
simulation and field measurement accuracies of +/-5%. This impact analysis is also based on SWP
deliveries that are considerably less than the Member Units’ full contractual entitlements. (See Table 4-31
and accompanying text.) Since SWP water has a lower TDS than Santa Ynez River flows, modeling

reduced SWP deliveries (as compared to the full contract quantities) results in a conservative analysis.

The potential increase in TDS in Cachuma Lake under Alternatives 3B, 3C, 4B, 5B, and 5C as compared to

the baseline conditions (Alternative 2) is considered an adverse, but not significant impact (Class I1I).
45.2.3 Impacts on River TDS
Threshold of Significance

An impact is considered significant if under the alternative considered, the TDS levels in the Santa Ynez
River below Bradbury Dam would be elevated substantially as compared to the baseline condition

(Alternative 2).
Discussion of Data and Analyses

The TDS of releases for purposes of satisfying downstream water rights at Bradbury Dam and at the
Narrows are shown on Charts 4-17, TDS Concentrations in Water Rights Releases Below the Dam
(Simulation), and 4-18, TDS Concentrations in Water Rights Releases at the Narrows (Simulations),

respectively. Because the salinity modeling showed no difference in TDS concentrations between
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Alternatives 3B and 3C and between Alternatives 5B and 5C, these charts only show a single line for

“Alternative 3” and “Alternative 5.”

The median TDS concentration in water rights releases below the dam under all alternatives is estimated
to be about 450 mg/l, which is a combination of low salinity SWP water (about 250 mg/l) and higher
salinity reservoir water (about 600 mg/l). Under recent historic operations prior to the importation of

SWP water, the median TDS level in water rights releases is estimated to be about 625 mg/l.

The predicted TDS of releases from the BNA that reach the Narrows is shown on Chart 4-18. The median
TDS concentration of these releases under the baseline operations (Alternative 2) is about 800 mg/l,
compared to 450 mg/l in the same releases at the dam. Salt concentrations increase in these low flows as

they pass along the river due to the salt loading factors noted above.

The predicted mean monthly TDS of flows at the Narrows is shown on Chart 4-19, Monthly Mean Flow-
Weighted TDS at the Narrows (Simulation). These flows represent all water passing through the
Narrows during the year, including winter runoff from the mainstem and tributaries, as well as BNA
water rights releases. The months of July, August, September, and October are indicative mostly of the
TDS of the BNA water rights releases because the quantity of summertime runoff is very small or
nonexistent. During the rest of the year, flows are dominated by either runoff or spills from Cachuma

Lake.

The effects shown on Charts 4-17 to 4-19 represent the TDS levels likely to occur when the SWP water is
commingled at 50 percent in all water rights releases. Because the full contractual deliveries have not yet
occurred, the lowest TDS levels have not yet occurred. The quality of water in downstream water rights
releases will be proportional to the amount of SWP water delivered to the reservoir and commingled with
water rights releases. Projected future decreases in the availability of SWP water may result in a slight
increase in TDS concentrations in the Santa Ynez River. This is due to a lesser proportion of lower TDS
SWP water mixing with Cachuma Lake water. Charts 4-32a, Specific Conductance of Santa Ynez River
Surface Water near Solvang, and 4-32b, Specific Conductance of Surface Water at Narrows, (provided
in Appendix B) plot surface water quality monitoring results obtained by USGS for the last 14 years for
the USGS surface water station near Solvang and 22 years for the USGS surface water station at the
Narrows. The trendlines added to the plots indicate that under current release operations specific
conductance of surface water of the Santa Ynez River near Solvang has increased very slightly since 1994
while Santa Ynez River surface water at the narrows at the Narrows has also increased very slightly at the

same time.
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The report entitled “Water Quality in the Santa Ynez River — 2007 Water Rights releases,” issued by
Stetson Engineers in 2008, observed that downstream salinity is not only a function of the percentage of
mixing of SWP water but is also a function of the total volume of mixed water available for downstream

recharge.

Releases for steelhead rearing, as required under the Biological Opinion, will primarily be made through
the Hilton Creek supplemental watering system (maximum capacity of 10 cfs) in order to conjunctively
use this water to support both Hilton Creek habitat and mainstem habitat. As a consequence, the rearing
releases to maintain target flows at Highway 154 or Alisal Road will not typically contain SWP water. The
TDS of these releases will reflect the current salinity levels in the reservoir (about 600 mg/l). However, the
higher target flows under Alternatives 5B and 5C would require at times releases greater than 10 cfs and
might contain up to 50% SWP water and a lower salinity. Hence, there may be occasions when releases

for fish have a lower TDS than reservoir water.

TDS concentrations in spills from the reservoir under all alternatives would not include mixing with SWP
water. In addition, the TDS concentrations in spill water are likely to be dominated by the inflows from
upstream, which during large storms have a low TDS. Under the recent operational changes, seasonal
salinity patterns do not appear to be changing. USGS water quality data for specific conductance of Santa
Ynez River water at Solvang (USGS Station 11128500 for years 1996-2010) and at the Narrows (USGS
Station 11133000 for years 1978-2010) indicate that specific conductance (directly related to TDS) in Santa
Ynez River water has exhibited the same general seasonal trends during the sampling period noted above
for each surface water station (see Charts 4-32a and 4-32b, in Appendix B) as was observed in the

modeling data.
Comparison of Alternatives
Impacts of Alternatives 3B, 3C, 5B and 5C

The salinity modeling results showed no significant difference in TDS concentrations in water rights
releases at the dam and at the Narrows between Alternatives 3B, 3C, 5B, and 5C (Charts 4-17, TDS
Concentrations in Water Rights Releases Below the Dam [Simulation] and 4-18, TDS Concentrations
in Water Rights Releases at the Narrows [Simulations]). Chart 4-19, Monthly Mean Flow-Weighted
TDS at the Narrows (Simulation), shows that the average flow-weighted TDS at the Lompoc Narrows
for Alternatives 3B, 3C, 5B, and 5C are also very similar. In addition, the TDS levels in the water rights
releases under Alternatives 3B, 3C, 5B, and 5C would be similar to those under the baseline operations

(Alternative 2), and therefore impacts would be less than significant (Class III).
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The varying quantities of SWP water delivered from year to year would not cause any difference in the
TDS levels between these alternatives. For example, the median TDS of releases for steelhead rearing
would be about 560 mg/1 for the baseline operations, and 556 to 561 mg/1 for Alternatives 3B, 3C, 5B, and
5C (Stetson, 2006c). Chart 4-19 also shows that the TDS for Alternatives 5B and 5C is about 5-10 mg/1 less
than the baseline conditions (Alternative 2) during the summer months July through September, which is
due to the increase of SWP water released directly into the Santa Ynez River under Alternatives 5B and
5C (Table 4-31). (Note: due to the removal of Alternative 1, which had no SWP mixing in water rights
releases, Chart 4-20, Frequency of TDS Levels in Annual Flows at the Narrows [Simulation], has been

removed.)
Impacts of Alternative 4B

Under Alternative 4B, BN A releases would not be made from the dam. Instead, SWP water would be
delivered to the Lompoc Valley from a pipeline and discharged to the river for purposes of groundwater
recharge. The only water rights releases from the dam would be ANA releases. Both the overall quantity
of water rights releases from the dam (Table 4-7) and SWP imports (Table 4-31) under Alternative 4B
would decrease compared to the baseline operations (Alternative 2). The TDS of releases from the dam
would be similar to the TDS in the reservoir under Alternative 4B. Based on the modeling, the predicted
median annual TDS of fish releases is 581 mg/l under baseline operations compared to 590 mg/l under
Alternative 4B. This potential slight increase in TDS is considered an adverse, but not significant impact

(Class III).

Chart 4-18 shows that the median TDS of the SWP water during the recharge operations under
Alternative 4B would be significantly less than the TDS of water rights releases at the Lompoc Narrows
under the baseline conditions (Alternative 2). The median TDS of water rights releases under Alternative
4B would be about 240 mg/l compared to 770 mg/l under Alternative 2 (Chart 4-18, Appendix B). The
predicted TDS concentration at the Narrows under Alternative 4B is shown on Chart 4-19. The TDS at the
Narrows, except during the winter months, would be higher under Alternative 4B immediately upstream
of the recharge ponds than it is under the baseline operations. This increase in TDS under Alternative 4B
would also impact salinity in the alluvial groundwater basin immediately upstream of the Lompoc
Narrows, which is the Santa Rita sub-unit. The TDS of SWP water discharged to the river in the Lompoc
Forebay under Alternative 4B would be very low, and reflect the quality of the water derived from the
Delta. The water would commingle with native flows in the groundwater basin, and the resultant TDS
values would be lower than the TDS under the baseline operations during times when SWP water is
being discharged to the Lompoc Forebay (Technical Memorandum No. 4, p. 19.). The recharge of the
Lompoc Plain Groundwater Basin using higher quality water under Alternative 4B would have a
beneficial effect (Class IV) at that location because it would improve surface water quality in the Lompoc
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Forebay during the discharge period. The beneficial effect would be offset, however, by higher TDS levels
upstream of the Lompoc Forebay.
4.5.3 Mitigation Measures

If Alternative 4B is implemented, there would be an adverse impact associated with increasing river TDS
from the dam to the Lompoc Forebay. To mitigate the adverse impact, water should be released from the

dam in sufficient quantity to offset negative impacts to water quality.
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4.6 LOMPOC GROUNDWATER BASIN CONDITIONS

4.6.1 Existing Conditions

The following description of the Lompoc Plain groundwater basin is primarily based on USGS studies

(Bright et al., 1992, 1997).
4.6.1.1 Geology and Lithography

The Lompoc hydrologic unit consists of the Lompoc Plain, Lompoc Uplands, and Lompoc Terrace
(Figure 4-3), which together are referred to as the Lompoc Groundwater Basin. The basin is bordered on
the north by the Purisima Hills, on the east by the Santa Rita Hills, on the south by the foothills of the
Santa Ynez Mountains, and on the west by the Pacific Ocean. The basin is drained by the Santa Ynez
River, which exhibits perennial flow downstream of the Lompoc Wastewater Treatment Plant due to
continual effluent discharges, irrigation return flow, and groundwater discharge. Several intermittent

tributaries enter the Lompoc Plain on the north and south.

There are two lithological units in the basin: (1) impermeable consolidated rock that underlies the
groundwater basin, and (2) unconsolidated deposits that compose the aquifer. The unconsolidated
deposits include Careaga Sand of Pliocene age, Paso Robles Formation of the Pliocene to Pleistocene age,
Orcutt Sand of Pleistocene age, terrace deposits of the Pleistocene age, Holocene alluvium, and river

channel deposits. In the Lompoc Plain, the Holocene alluvial deposits range in thickness up to 200 feet.

The unconformity separating the Holocene deposits from the Pliocene and Pleistocene formations serves
as a natural boundary for dividing the aquifer into two principal aquifers: the upper and lower aquifers.
The upper aquifer consists of the river channel deposits and upper and lower members of the Holocene
alluvium. It is limited to the Lompoc Plain area (Figure 4-3) and contains three zones: shallow, middle,
and main (Figure 4-4). The shallow zone of the upper aquifer is primarily composed of river channel
deposits and shallow deposits of the upper member of the alluvium. The average thickness of the shallow
zone is about 50 feet. The shallow alluvial deposits in the western and central plains contain low-
permeability fine sand, silt, and clay layers that confine the underlying deposits. The shallow alluvial
deposits under the eastern and southern plains contain fine to medium sand with only occasional

discontinuous clay layers. In these areas, deposits underlying the shallow zone are unconfined.

The middle zone of the upper aquifer contains moderately permeable sand and gravel lenses intergraded
with fine sand, silt and clay deposits with low hydraulic conductivity. The sand and gravel lenses range

from 5 to 40 feet in thickness and yield small to moderate quantities of water to domestic wells. The
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interbedded fine sand, silt, and clay deposits in this zone confine or partially confine the sand and gravel

lenses in the central and western plains.

The main zone of the upper aquifer is composed of the lower member of the Holocene alluvium, which
consists of medium to coarse sand and gravel with very high hydraulic conductivity. These deposits yield
large quantities of water to agricultural and municipal wells, and are the primary source of water supply
in the valley. The base of the sand and gravel overlie the unconsolidated deposits of the lower aquifer.
Throughout most of the Lompoc Plain, the main zone is separated from the middle zone by lenses of silt
and clay that conflict or partially confine the sand and gravel deposits in the main zone. The silt and clay

layers are absent or discontinuous in the eastern plain.

The lower aquifer consists of highly permeable terrace deposits and Orcutt Sands; the Paso Robles
Formation; and Careaga Sands. It is present beneath the Lompoc Upland, the Lompoc Terrace, and the
eastern two-thirds of the Lompoc Plain. The lower aquifer is the primary water supply in the Lompoc
Upland and Terrace. It is not used as a water source in the Lompoc Plain. Groundwater in the lower

aquifer beneath the Lompoc Plain is confined.
4.6.1.2 Recharge

The primary sources of recharge to the Lompoc Basin include: (1) seepage from the Santa Ynez River and
streams entering from the northern and southern portions of the valley; (2) underflow in river channel
deposits; (3) infiltration of rainfall; (4) infiltration of excess irrigation water; and (5) infiltration from
wastewater effluent. Estimates of average annual recharge by various investigators generally range from

20,000 to 30,000 afa (Upson and Thomasson, 1951; Evenson, 1966; Miller, 1976; Ahlorth and others, 1977).

Recharge from the Santa Ynez River occurs primarily from the Narrows to H Street Bridge (called the
Lompoc Forebay). The average annual recharge from the river along this reach has been estimated to be
about 2,000 to 4,000 afa. Recharge from the river downstream of H Street Bridge is estimated to be about
2,000 afa, which is primarily treated effluent. Average annual recharge from underflow in the river
channel is about 1,500 af. The average annual releases from the Below Narrows Account since 1989 have

been about 1,500 afa. Irrigation return flows account for about 7,000 afa of recharge.
4.6.1.3 Discharge

The principal losses from the Lompoc Basin include: (1) agricultural and municipal pumping; (2)
transpiration of phreatophytes along the river; (3) underflow from the upper aquifer to offshore deposits;

and (4) seepage to the Santa Ynez River in the coastal area. Estimates of average annual losses from the
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Lompoc Basin range from 25,000 to 33,000 afa (Upson and Thomasson, 1951; Evenson, 1966; Miller, 1976;
Ahlorth and others, 1977). Phreatophyte losses account for about 3,000 afa of total losses.

Most of the groundwater pumping from the Lompoc Basin historically has been for irrigation.
Agricultural wells are located throughout the Lompoc Plain. Municipal pumping by the City of Lompoc
and VAFB has increased significantly since the late 1950s. However, total pumping from the Lompoc
Basin has remained relatively constant in the past 20 years at about 25,000 to 30,000 afa (Chart 4-21,
Reported and Estimated Total Annual Pumping from the Lompoc Basin). Irrigation uses account for
about 60-70 percent of the total pumping. Pumping by the City of Lompoc increased dramatically in the
late 1980s, then dropped off during the drought as groundwater levels decreased. Since the drought,
annual pumping has been about 5,000 afa (Chart 4-22, Annual Pumping Reported by the City of

Lompoc).
4.6.1.4 Occurrence and Movement of Groundwater in the Upper Aquifer

In the 1940s, groundwater movement in the upper aquifer was from the Santa Ynez River (the principal
source of recharge in the eastern plain) towards the west. However, due to increased municipal pumping
in the center of the Lompoc Plain, a water level depression of up to 30 feet has been created around the
City of Lompoc’s municipal wells in the eastern plain. This depression has reversed the direction of

groundwater movement in the northeastern plain, which is depicted in Figure 4-3.

Long-term water level hydrographs in the eastern and western plains indicate that the hydraulic head in
the main zone can fluctuate more than 10 feet per year, and that the water level in the main zone declined
about 20 feet in the eastern and western zones between the 1940s and the 1990s. Water level fluctuations
in the shallow, middle, and main zones of the upper aquifer in the eastern plain are similar because
groundwater moves freely between all zones in this area. In contrast, water level fluctuations in the
shallow and main zones of the central and western plains are not similar due to discontinuity between
the zones, particularly thick deposits of silt and clay in the shallow zone that retard movement of

groundwater between the shallow and middle zones.

Historical water level data from various private and City of Lompoc wells are presented on Chart 4-23,
Historical Water Levels in the Lompoc Plain. The data are quite variable, and show great fluctuation

from year to year.

Substantial changes in water levels do not always correspond to climatic events, such as droughts and

wet years.
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4.6.1.5 Groundwater Quality in the Upper Aquifer

TDS concentrations in the shallow zone of the eastern plain, which is uncultivated, from the 1930s are
similar to those measured in 1988 — about 1,000 mg/l. In contrast, the TDS concentrations in the shallow
zone beneath irrigated areas of the central and western plain were about 5,000 mg/l in 1988 compared to
3,000 mg/l in the 1940s. In 1988, the TDS levels of the shallow zone in irrigated areas of the central and
western plains were more than twice the levels in the middle and main zones. This difference is due to
agricultural return flows, dissolution of salts in the unsaturated zone, and silt and clay deposits in the
shallow zone that retard the downward movement of poor-quality groundwater to the middle zone. In

1988, average TDS levels in the middle zone ranged from 1,000 to 3,000 mg/1.

TDS in the main zone beneath the eastern plain has increased from about 1,000 mg/1 in the early 1960s to
about 1,500 mg/l today. A cone of depression created by municipal pumping in the main zone of the
eastern plain (see above) has apparently induced the migration of water containing high TDS from the
middle zone of the northeastern plain towards the City of Lompoc’s wells. The extent to which the
increase in TDS in the eastern plain is also due to the quality of recharge in the Santa Ynez River, which

may be affected by the Cachuma Project, is unknown at this time.

TDS levels in the main zone were typically less than 1,100 mg/1 prior to the 1940s. In the areas adjacent to
the Santa Ynez River, TDS in the main zone has not changed significantly since that time. However, in the
central and western plains, the TDS levels have increased from 1,000 mg/l in the 1940s to greater than
2,000 mg/l in the 1960s. These concentrations increased because increased irrigation and municipal
pumping in the eastern plain during the 1950s intercepted a large percentage of the recharge from the
Santa Ynez River. Consequently, leakage of water with high TDS from the shallow and middle zones in
the northeastern plain became a significant source of recharge to the main zone in the western two-thirds
of the entire Lompoc Plain. TDS levels in the main zone have remained relatively constant since the 1960s

primarily because pumping has also remained constant.

In the western plain, the main zone lies above, and in direct contact with, the lower aquifer and
consolidated rock. Historical water quality data indicate that as groundwater moves westward in the
main zone from the central plain, TDS levels decrease due to upward leakage of better quality water from
the lower aquifer. However, if the lower aquifer is absent, the main zone is in contact with the
consolidated rock and TDS levels in the main zone increase dramatically because these rocks are marine
in origin and the zone contains poor quality water. TDS levels in the main zone have historically been
highest in the western plain, generally exceeding 3,000 mg/l. Seawater is the primary source of high TDS

in this area.
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Potential causes for the overall increase in TDS in portions of the Lompoc Plain since the 1940s are listed

below in no particular order:

¢ Intensive pumping by the City of Lompoc in the 1950s and 1960s.

e Leaching of high TDS water from shallow and middle zones.

e Percolating irrigation water that conveys salts into the groundwater.
e Evapotranspiration from irrigated crops.

e Land leveling that releases minerals for leaching.

e Migration of high salinity water from underlying consolidated rocks.
e Leaching of salts from estuarine clay lenses.

¢ Leaking abandoned oil and gas wells.

e Decrease in the quality of recharge water in the Santa Ynez River due to the Cachuma Project.

Effects of drought on quality of recharge water.
4.6.1.6 Recent Trends in Groundwater Quality

Historical TDS concentrations in the City of Lompoc’s municipal wells are shown on Chart 4-24,
Historical TDS in Lompoc City Wells (City data), in Appendix B. The TDS levels vary among the wells,
with the lowest TDS observed in wells nearest to the river. TDS concentrations increased about 150 mg/1
between the 1960s (1,110 — 1,400 mg/1) and 1992 (1,300 — 1,500 mg/l) when the 1986-1991 drought ended.
After 1992, TDS levels decreased significantly, and now appear to be stabilized at about 1,000 mg/l in
wells near the river, and 1,500 mg/1 in wells at greater distances from the river. The reasons for the recent
improvement in water quality in the City of Lompoc’s wells have not been investigated. Possible
explanations include the beneficial impacts of a series of very high runoff years, changes in Cachuma
Project operational criteria established by the SWRCB, and a substantial increase in the frequency and

amount of BNA releases compared to pre-drought years.

Historical TDS levels in other wells in the Lompoc Plain are shown on Chart 4-25, Historical TDS in
Lompoc Plain Wells (USGS Data). Wells with the highest TDS concentrations are located in the western
plain. Most of the wells show a decrease in TDS in the early 1990s. Chart 4-33, Well 7N/35W-26F5 Total
Dissolved Solids; Charts 4-34a, Measured Salinity Data for Well 7N/34W-34A4, and 4-34-b, Measured
Salinity Data for Well 7N/34W-29N6, and Chart 4-35, Measured Salinity Data for Well 7N/34W-27P5,
provide TDS plots for wells 7N/35W — 26F5 (Lompoc Western Plain), 7N/34W — 34A4 and 29N6 (Lompoc
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Central Plain), and 7N/34W — 27P5 (Lompoc Eastern Plain). The plots indicate a continuing decreasing
trend in TDS across the Lompoc Plain from the 1986-1991 period shown on Chart 4-24.

4.6.2 Modeling Performed for the EIR
4.6.2.1 Overview of the Modeling Approach

Stetson Engineers evaluated the effect of the project alternatives on water quality in the Lompoc Plain
groundwater basin using two groundwater models developed for this basin — one developed by the
USGS and the other developed by Hydrologic Consultants, Inc. (HCI). The modeling analysis was used to
estimate the TDS concentration of groundwater in one of the four aquifers in the Lompoc Plain, called the
Main Zone of the Upper Aquifer. It is the primary source of water for irrigation and municipal wells in

the Lompoc Plain.

The model simulations utilize Santa Ynez River flow and TDS data from the SYRHM, described in
Sections 4.2 and 4.5, and local precipitation and recharge for the historical period 1942 to 1988. That
period was selected primarily because it roughly matches the calibration period for the USGS models

(January 1941 to December 1988) and HCI models (October 1941 to September 1994).

The models predict TDS levels in the groundwater over time, based on the various model elements such
as the amount and quality of runoff in the river, pumping (amount, depth, and location), irrigation return
flows, leakage from bedrock, wastewater percolation, and infiltration from adjacent upland basins.
Because both models used the same hydrologic period, the primary variables that affect groundwater
TDS are the amount, timing, and TDS of recharge from the river. These variables depend on the quality of
natural runoff and Cachuma Project operations, including frequency of spills, and the quality of water

rights releases and spills.
4.6.2.2 Peer Review

Both groundwater models are used in this EIR because they were available, technically sound, and
exhibit different approaches to modeling flow and solute transport. The SYRWQTAC is evaluating both
models to determine which model or combination of models will provide the best tool for ongoing
studies on water quality issues in the Santa Ynez River. Stetson Engineers is the technical consultant for
the SYRWQTAC. At this time, Stetson Engineers does not consider one model to be more accurate than

the other model - they are both valid simulation models with unique strengths and weaknesses.

The SYRWQTAC conducted a technical review of the groundwater modeling for the EIR of key

assumptions, modeling protocols, methods of interpreting results, and reliability of the results.
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4.6 Lompoc Groundwater Basin Conditions

A summary of key technical issues raised by SYRWQTAC on the use of the two groundwater models are
listed below, along with an assessment how such issues may or may not affect the accuracy and reliability

of the EIR conclusions.

Stetson Engineers (2001 d) employed various measures to ensure that the input data representing flow
and TDS at the Narrows was similar for both the HCI and the USGS models in order that the results of
the simulations may be compared. The simulations were not expected to predict, with a high degree of
accuracy, the TDS and water levels in the future. Rather, they were intended to allow a relative
comparison between alternatives. The differences between EIR alternatives are best evaluated using the
results of one model rather than comparing the results of two models. It is difficult to compare the results
of the models to one another without detailed knowledge of the hydrogeology of the basin and the spatial

and temporal quality of available data.

The capability of these models to predict ground water quality conditions in the future is limited by:
(1) the conversion of monthly SYRHM output into the biannual and annual stress periods of the USGS
and HCI transport models; and (2) the use of constant 1988 pumping, which may not represent present or
future pumping amounts or pumping distribution by aquifer and sub-region. In addition, the models do
not account for water and land use changes that may affect the distribution and quality of water

recharging the aquifers in the future.

From the limited evaluation of the models that could be conducted within the scope of the Stetson
(2001d) study, it appears that the TDS models accurately predict future TDS concentrations within a
range of 100 to 300 mg/l. The accuracy of the predictions is dependent on location, magnitude of changes

in input data, hydrologic conditions, length of simulation period, and other factors.
4.6.2.3 USGS Groundwater Model

The USGS model is described in Bright, et al. (1997). It uses a three-dimensional finite-difference code,
MODFLOW, to simulated flow in the three hydrologic units in the Lompoc Basin of which the Lompoc
Plain is a part (Figure 4-3). The solute transport model employs a two-dimensional finite-element code,
SUTRA, the USGS modified for its study to handle time steps of varying length. The MODFLOW grid
uses a uniform spacing of 0.25 mile and includes four layers representing the entire Lompoc Basin. Layer
3 of the USGS flow model corresponds to the Main Zone aquifer of the Lompoc Plain. The two-
dimensional SUTRA solute transport model represents one layer only, the Main Zone in the Lompoc
Plain. It utilizes a uniform-density finite-element mesh that is rectangular in order to match the geometry
of the MODFLOW grid; however, each half-mile-wide flow model cell of the MODFLOW grid is assigned

nine SUTRA transport model nodes. A total of 905 nodes were used to represent the Main Zone. The two-
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4.6 Lompoc Groundwater Basin Conditions

dimensional USGS SUTRA solute transport model represents one layer only, the Main Zone in the
Lompoc Plain. It utilizes a uniform-density finite-element mesh that is rectangular in order to match the
geometry of the MODFLOW grid; however, each half-mile-wide flow model cell of the MODFLOW grid

is assigned nine SUTRA transport model nodes, as shown in Figure 4.

The USGS calibrated its model for the period 1941-88 with two stress periods per year of a varying
duration, the length of which is related to the number of consecutive days in a particular year that were
classified by Bright et al. (1997) as wet, and the number classified as dry. Since historical TDS data at the
Narrows are limited, the USGS used the data available in the early 1990s to make assumptions for the
historical calibration. USGS assumed a fixed value for wet and dry periods of 800 mg/l and 1,300 mg/l,

respectively, for inflows at the Narrows.
4.6.2.4 HCI Groundwater Model

Lompoc developed several flow and transport models for the HCI model. Of those, only the Lompoc
Basin Flow Model and Lompoc Plain Flow and Transport Models are used in this EIR. The numerical
codes used are FLOW3D and TRANS3D. The HCI Lompoc Basin Flow Model uses a finite element grid
and includes four layers representing the Shallow, Middle, Main, and Lower aquifers, similar to the
USGS model. There are a total of 689 nodes in the HCI basin flow model. This model uses monthly stress
periods and is, therefore, directly compatible with the output of the SYRHM that is used to provide Santa
Ynez River flow and TDS input at the Narrows.

Compared to the USGS model, the HCI Lompoc Plain Flow Model covers a smaller area, uses a finer grid,
and consists of 3,936 nodes. It has seven layers - four Shallow, two Middle, and one Main, but none for
Lower Aquifer. The Lompoc Plain Transport Model has the same structure as the Lompoc Plain Flow

Model; however, it operates on an annual, rather than monthly, stress period.

One of the key features of the TRANS3D code used for the HCI Lompoc Plain Transport Model is that,
unlike the SUTRA code used for the USGS transport model, it dynamically accounts for changes in
aquifer TDS. As groundwater is pumped from any well, the model applies the computed ground-water
salinity for the current month and aquifer location to that water. Whatever portion of the water applied to
the land surface that percolates through the soil will carry its salt load with it. This agricultural return
flow interacts with the soil system, and the salt content of the water may either increase or decrease,
depending on whether salt moves from the soil into the water or precipitates from the water into the soil.
The effects will be carried through the shallow and middle zones before reaching the main zone of the

aquifer.
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Another key difference between the USGS and HCI models is that the initial TDS assumed for the HCI
historical calibration was a uniform 1,200 mg/l for the entire Main Zone. The USGS used a spatially
varying TDS for its initial conditions based on historic data. Finally, the USGS transport model was
calibrated to selected TDS data considered reliable from wells known to produce from the Main Zone
Aquifer, whereas the HCI model was calibrated to 10-year average TDS values for general regions of the

Lompoc Plain using a method defined as “spatial averaging.”
4.6.2.5 Key Assumptions

The models were used to simulate hydrologic conditions for the period 1942 to 1988 with the following
exceptions: (1) groundwater pumping and return flow from agriculture were held constant at 1988 levels;
(2) initial water levels and TDS were reset to those simulated at the end of 1988; (3) the SYRHM generated
streamflow and TDS of the Santa Ynez River at the Lompoc Narrows for each EIR alternative for the
1942-1988 period; and (4) pumping from the City of Lompoc wells was reduced by 1,770 afa in
Alternative 4A, because this amount would be delivered directly to the City in an SWP water exchange.
The purpose of using constant pumping was to better represent current pumping (which is similar to

1988 conditions), and to facilitate comparison between EIR alternatives without a variable factor such as

pumping.

There are some changes in pumping rates and distribution that have reportedly occurred since 1988 that
are not represented in the models. These changes include: (1) a switch from Main Zone production to that
of shallower aquifers for irrigation wells in the Western Plain, and (2) some municipal pumpers outside
the Lompoc Plain have begun to use SWP water, which is likely to have reduced their pumping and
slightly improved the quality of discharge from the Lompoc Wastewater Treatment Plant (WWTP). There
are insufficient data to modify the models to accommodate these conditions. The omission of these new
conditions in the models does not invalidate the results of the simulations, which are comparative in

nature only.
4.6.2.6 Influence of Santa Ynez River Flows and TDS at the Narrows

The groundwater models are greatly influenced by the timing, amount, and TDS of Santa Ynez River
flows at the Narrows where the Lompoc Plain is recharged from river flows. Inflows to the Narrows
under each alternative vary based on the operation of the reservoir, particularly the frequency and
duration of spills, the amount of BNA water releases, and the amount of SWP water commingled with

water rights and fish releases.
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The simulated flows at the Narrows for the alternatives over the simulation period are shown on Chart 4-
26, Annual Average Flow of Santa Ynez River at the Narrows (Simulation), in Appendix B. Annual

flows are very similar for all alternatives, except Alternative 4B, which often shows higher annual flows.

The simulated mean monthly flows at the Narrows are shown on Chart 4-27, Simulated Mean
Streamflow at the Lompoc Narrows. The differences between alternatives are most apparent during
summer months. Flows under Alternatives 3B, 3C, 5B, and 5C are almost identical throughout the year.
In contrast, flows in the summer under Alternative 4B would be very different compared to the other
alternatives. Under Alternative 4B, SWP water would be recharged directly at or below the Narrows,

increasing the flow below the point of discharge significantly in dry months.

The simulated average annual TDS of river flows at the Narrows is shown on Chart 4-28, Average
Annual Flow Weighted TDS at the Narrows (Simulation). The monthly average TDS of flows simulated
at the Narrows for each EIR alternative is shown on Chart 4-19. These data show the inverse relationship
between flow and TDS. Higher flows below the point of SWP water discharge under Alternative 4B
would result in lower TDS levels. The TDS for Alternatives 3B, 3C, 5B, and 5C are almost identical to one
another because all of these alternatives entail releases from the BNA in the same manner, and with the

same commingling of SWP water.

4.6.3 Potential Impacts of the Alternatives
4.6.3.1 Results of Simulation Modeling
Threshold of Significance

An impact is considered significant if the TDS level would be significantly increased above the baseline

condition (TDS levels from 1952 through 1982).

The results of the groundwater modeling using the USGS and HCI models are summarized in this
section. Stetson (2001d, 2006¢) contains more detailed simulation modeling results. The alternatives were
evaluated for impacts to groundwater levels and TDS in the Main Zone aquifer of the Lompoc Basin
using the two simulation models. Modeling results are presented using predicted water level and TDS
conditions at two well locations within each of the three main sub-areas within the Lompoc Basin. The
following results are presented for each alternative: (1) average TDS at each location over the period 1952
through 1982; and (2) time series graphs of TDS and water levels representing the results for the entire

simulated period.
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The results of the USGS and HCI models were different in terms of absolute values for water levels and
TDS values. However, the models showed the same relative differences amongst alternatives. As such,

the reliability of the modeling analyses for comparative purposes is considered very high.

The average TDS for the Main Zone aquifer in the Lompoc Basin for each sub-area at selected locations
and the flow-weighted average for the five City of Lompoc active wells are shown in Table 4-32,
Simulated Average TDS for Selected Wells in the Main Zone. These results illustrate the magnitude of
the average simulated TDS between and within sub areas, as well as between alternatives and between
models. The values shown in Table 4-32 suggest a high level of precision because they are reported to
four significant places. As noted earlier, actual TDS concentrations may vary from the models’
predictions by 100 to 300 mg/1, depending upon many factors. Hence, the values in Table 4-32 should be
used cautiously, and are best used when rounded to the nearest 100 mg/l. Differences less than 100 mg/1

should only be relied upon when other clear trends support these differences.

Table 4-32 shows that, according to the HCI model, the overall magnitude of the average TDS under all
the alternatives ranges from about 2,000 to 2,300 mg/l in the western plain, would be a relatively uniform
1,800 mg/l in the central plain, ranges from over 800 to 1,700 mg/l in the eastern plain, and ranges from
about 900 to 1,000 mg/1 for the City of Lompoc wells. The range of TDS is approximately 1,500 mg/l basin
wide. The differences in results within each sub-area are about 900 mg/1 in the eastern plain, 300 mg/l in

the western plain, and no significant difference within the central plain.

According to the USGS model, the overall magnitude of the average TDS ranges from about 2,200 to
2,900 mg/1 in the western plain, 1,900 to 2,200 mg/l in the central plain, 900 to 1,800 mg/l in the Eastern
Plain, and would be about 1,100 mg/1 for the City of Lompoc wells. The range of TDS is approximately
2,000 mg/1 basin wide. The differences in results within each subarea are about 700 mg/l in the Western

Plain, about 300 mg/1 within the central plain, and 800 mg/l in the eastern plain.

Table 4-32 shows that, except very near the Narrows, the USGS model simulates higher overall TDS in
the Main Zone than the HCI model by about 100 mg/l to 600 mg/l. The greatest difference between the
models occurs in the western plain where the difference in TDS ranges from about 200 to 600 mg/l. This
may be because of the difference in the boundary conditions at the base of the models. The USGS model
includes a head dependent boundary between the consolidated rocks, a source of high TDS waters, and
the Main Aquifer in the Western Plain, whereas the HCI model represents that contact as a no flow

boundary.
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Table 4-32
Simulated Average TDS for Selected Wells
in the Main Zone (mg/1 1952-82)

Alt 4B
Alt 2 Biological
Interim Alt 3B Alt 3C Opinion
Operations  Biological  Biological = with SWP Alt 5B: Alt 5C:
under Opinion Opinion Recharge  "3A2"/BO  "3A2"/BO
Biological with 1.8’ with 3’ to Lompoc and 1.8 and 3’
Well Opinion surcharge  surcharge Forebay surcharge  surcharge
HCI MODEL RESULTS
Western Plain
Well 26F1,3, 4, 5 2,330 2,329 2,330 2,332 2,333 2,333
Well 25D1, 3 2,018 2,016 2,016 2,018 2,017 2,017
Central Plain
Well 31A1 1,784 1,784 1,782 1,803 1,798 1,798
Well 29N6 1,784 1,784 1,786 1,794 1,800 1,798
Eastern Plain
Well 28M2 1,728 1,726 1,723 1,731 1,715 1,712
Well 34B1 1,009 1,006 1,002 842 986 987
City Wells
City Wells -Avg. 1,012 1,011 1,008 854 989 991
USGS MODEL RESULTS
Western Plain
Well 26F1,3, 4,5 2,885 2,844 2,850 2,906 2,831 2,830
Well 25D1, 3 2,273 2,231 2,235 2,284 2,210 2,209
Central Plain
Well 31A1 2,180 2,176 2,176 2,176 2,172 2,171
Well 29N6 1,937 1,935 1,935 1,928 1,934 1,934
Eastern Plain
Well 28M2 1,770 1,758 1,758 1,752 1,753 1,754
Well 34B1 973 974 974 931 971 970
City Wells
City Wells -Avg. 1,108 1,109 1,107 1,085 1,105 1,104

In the central and western plains, the USGS model also simulates a greater range of TDS and higher
average concentrations than the HCI model by about 100 to 300 mg/l. This difference may also be
attributed to the lower boundary conditions as well as the difference between the USGS and HCI
conceptual models. In the USGS model, the primary source of salts introduced to the Main Zone is poor
quality water from the lower aquifer and consolidated rocks. In the HCI model, dissolution of salts by
percolating recharge from rainfall and irrigation return flows in the unsaturated zone is the primary
source of salts. (Note: Table 4-33 has been deleted due to the removal of Alternative 1.)
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Table 4-33

Has been deleted due to the removal of Alternative 1.

4.6.3.2 Effects of Alternatives 3B, 3C, 5B, and 5C

The modeling results indicate that TDS levels in the groundwater of the Lompoc Basin under
Alternatives 3B, 3C, 5B, and 5C would improve slightly (see Table 4-34, Change in Average TDS for
Selected Wells in the Main Zone Alternatives 3, 4, and 5), particularly in the western and eastern
portions of the basin. The differences are very small relative to the total TDS levels in these wells (800 to
2,500 mg/1). The reduced TDS levels are likely due to a combination of higher and longer surface flows in
the summer due to increased releases for fish. In addition, Alternatives 5B and 5C have an increase of
SWP water mixed in the outlet works and the direct release of SWP water into the Santa Ynez River
during wet and above-normal years when the outlet works must be used to meet higher target flows for
fish. The HCI model results indicate very small differences between alternatives that are less than one

percent, probably due to their modeling approach and use of annual stress periods.

None of the alternatives exhibit conspicuous basin-wide trends. The predicted water quality
improvements based on the USGS model is generally larger in magnitude compared to the HCI model,
except in the extreme eastern portion of the basin. The HCI model shows a greater sensitivity to the flows
and water quality of the surface water at the Narrows in the eastern plain, while the USGS model is more

sensitive in the western plain.
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Table 4-34
Change in Average TDS for Selected Wells in the Main Zone
Alternatives 3, 4, and 5 (mg/1, 1952-82)

Alt 4B
Biological
Alt 3B Alt 3C Opinion with
Biological Biological SWP Recharge Alt 5B: Alt 5C:
Opinion with  Opinion with to Lompoc "3A2"/BO and "3A2"/BO and
Well 1.8" surcharge 3’ surcharge Forebay 1.8’ surcharge 3’ surcharge
HCI MODEL RESULTS
Western Plain
Well 26F1, 3,4, 5 <1 <1 2 3 3
Well 25D1, 3 -2 -2 <1 -1 -1
Central Plain
Well 31A1 <1 -2 20 14 14
Well 29N6 <1 1 10 16 15
Eastern Plain
Well 28M2 -2 -5 3 -13 -16
Well 34B1 -3 -7 -167 -23 -22
City Wells
City Wells ~Avg. -1 5 -158 23 21
USGS MODEL RESULTS
Western Plain
Well 26F1, 3,4, 5 -41 -35 21 -54 -55
Well 25D1, 3 -43 -38 10 -64 -65
Central Plain
Well 31A1 -4 -4 -4 -8 -9
Well 29N6 -1 -1 -8 -3 -3
Eastern Plain
Well 28M2 -12 -12 -18 -17 -16
Well 34B1 2 2 -42 -2 -3
City Wells
City Wells -Avg. 1 -1 -24 -3 -4

The difference in TDS between alternatives at a single well location (Table 4-34) is less than the inherent
accuracy of either model. However, the aggregate results in Table 4-34 are sufficient to exhibit a trend of
improved groundwater quality in comparison to the baseline operations (Alternative 2). The
groundwater modeling results indicate that Alternatives 3B, 3C, 5B, and 5C would potentially decrease
TDS levels in the Lompoc Plain over time. As such, they would result in a beneficial effect on water

quality in the Lompoc Plain, and in the quality of the drinking water for the City of Lompoc (Class IV).
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As stated in the previous section, projected decreases in the availability of SWP water may result in
increases of TDS in surface recharge water in the Lompoc forebay producing a slight increase in the TDS
concentrations of groundwater. Increased pumping to meet the greater demand and decreased supply in
future scenarios will also likely result in an increase in TDS concentrations in groundwater during

drought periods.
4.6.3.3 Effects of Alternative 4B

Alternative 4B includes direct recharge of high quality SWP water in the basin. Alternative 4B would
reduce TDS levels in portions of the Main Zone in the Lompoc Basin, and as such, would result in a

beneficial effect on groundwater quality in the Lompoc Basin (Class IV).

Under the HCI model, the greatest improvement in groundwater quality occurs very near the Lompoc
Narrows under Alternative 4B. In that case, recharging of low TDS SWP water would result in a
significant improvement near the City wells, including Well 34B1, possibly due to high vertical

permeability, which allows localized deep percolation of high quality SWP discharge.

In the USGS modeling results, Alternative 4B shows a marked improvement in water quality in the
eastern and central plains due to direct recharge of high quality SWP waters at low flows. The magnitude
of the improvement in the extreme eastern plain is far less than that simulated by the HCI model,
possibly for reasons discussed above regarding vertical permeability and the greater TDS of river sub-
flow in the USGS model. The cause of the relative decrease in quality in the western plain for this

alternative is unknown.
4.6.3.4 Effects on Groundwater Levels — All Alternatives

The results of both models indicate no significant changes in groundwater levels in the Lompoc Basin
under Alternatives 3B, 3C, 4B, 5B, and 5C. Detailed time series graphs of water elevation changes due to

pumping and recharge over the modeling period are provided in Stetson (2001d, 2006c).
4.6.4 Mitigation Measures

No mitigation measures are necessary because no significant impacts were identified due to the proposed

alternatives.
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4.7.1 Existing Conditions

The following information about southern steelhead (O. mykiss) and other fish is based on the studies by
SYRTAC on behalf of Reclamation and the Member Units under provisions of the 1994 MOU (SYRTAC,
1994, 1996, 1997, 1998, 2000a, 2000b, 2009).

4.7.1.1 Species Accounts

Twenty-six species of fish inhabit the Santa Ynez River watershed (Table 4-35, Native and Introduced
Fish in Cachuma Lake and Santa Ynez River), including 11 native species. All native species reported in
the 1940s are still present (ENTRIX 1995, SYRTAC 2009). Steelhead/rainbow trout (O. mykiss), prickly
sculpin, partially armored threespine stickleback, and Pacific lamprey are native to the Santa Ynez River
and seven additional native species are found only in the lagoon (tidewater goby, Pacific herring,
topsmelt, shiner perch, starry flounder, staghorn sculpin, and striped mullet). Fifteen fish species have
been introduced to the watershed including the native arroyo chub, and non-native large- and
small-mouth bass, sunfishes, and catfish, among others (Table 4-35). Two federally listed endangered fish

species are found in the Santa Ynez River watershed and one California species of concern:

e Southern California Evolutionary Significant Unit of steelhead trout (Omncorhynchus mykiss) —
Federally listed endangered species

e Tidewater goby (Eucyclogobius newberryi) — Federally listed endangered species

e Arroyo chub (Gila orcutti) — California species of concern

The Santa Ynez River downstream of Bradbury Dam and its tributaries are designated as critical habitat
for the endangered O. mykiss. The Santa Ynez River lagoon is not designated as critical habitat for either
O. mykiss or the tidewater goby, as it is located within Vandenberg Air Force Base and is therefore

exempt.
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Table 4-35

Native and Introduced Fish in Cachuma Lake and the Santa Ynez River

Common Name Scientific Name Status Location
Rainbow/steelhead trout Oncorhynchus mykiss N1 RATCL
Threespine stickleback Gasterosteus aculeatus N RATCL
Prickly sculpin Cottus asper N RATCL
Pacific lamprey Lampetra tridentata N R
Arroyo chub Gila orcutti Iv) RATCL
Fathead minnow Pimephales promelas I RTL
Mosquitofish Gambusia affinis I RATCL
Smallmouth bass Micropterus dolomieui I RACL
Largemouth bass Micropterus salmoides I RATC
Bluegill Lepomis macrochirus I RAC
Green sunfish Lepomis cyanellus I RATCL
Redear sunfish Lepomis microlophus I RC
Black crappie Pomoxis nigromaculatus I RC
White crappie Pomoxis annularis I C
Channel catfish Ictalurus punctatus I RACL
Black bullhead Ameiurus melas I RATCL
Threadfin shad Dorosoma petenense I C
Goldfish Carassius auratus I RAC
Carp Cyprinus carpio I RAC
Tidewater goby Eucyclogobius newberryi N1* L
Pacific herring Clupea harengus N L
Topsmelt Atherinops affinis N L
Shiner perch Cymatogaster aggregata N L
Staghorn sculpin Leptocottus armatus N L
Starry flounder Platichthys stallatus N L
Striped mullet Mugil cephalus N L
Brown trout Salmo trutta I -3
Brook trout Salvelinus fontinalis I -3
Walleye Stizostedion vitreum I -3

1 Endangered species under the ESA; *the tidewater goby has been proposed to be de-listed although no action

has yet been taken.

2 California species of special concern.

3 Introduction of these species was unsuccessful according to DFG Region 5 data.

R = Santa Ynez River below Bradbury Dam; T = Tributary Streams; C = Cachuma Lake;

A = Santa Ynez River above Cachuma Lake; L = Santa Ynez River lagoon; N = Native species; I = Introduced

species
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Steelhead/Rainbow Trout (Oncorhynchus mykiss)

Coastal rainbow trout (resident Oncorhynchus mykiss) are native to the Santa Ynez River and exhibit three
distinctive life history strategies (NMFS 2009). Resident O. mykiss live their entire lives in freshwater.
Fluvial anadromous O. mykiss are born in freshwater, emigrate to the ocean to rear to maturity, and then
return to freshwater to spawn. Lagoon anadromous O. mykiss consist primarily of juveniles who
oversummer in the estuary of their natal creek, growing quickly and emigrating to the ocean at a larger
size than those fish that rear in freshwater habitats (Bond 2008). It is common to find populations
exhibiting all life history strategies within the same river system. Individuals exhibiting one life history
strategy can produce offspring that exhibit the other strategy. Individual O. mykiss exhibiting rainbow
trout and steelhead (fluvial anadromous) life histories are indistinguishable except when juveniles smolt
(typically during February through May) or when adults migrate upstream from the ocean and exhibit
the characteristic grey steelhead coloration. In August 1977, the NMFS listed anadromous steelhead (O.

mykiss) as an endangered species under the federal ESA.

In the Santa Ynez River system, adult O. mykiss migrate from the ocean to spawn mainly December
through April. Upstream migration requires sufficient streamflow to breach the sandbar at the river
mouth and to allow passage in the river. In dry years, passage can be impeded by low flows at critical
locations (e.g., riffles). Oncorhynchus mykiss typically migrate upstream when streamflow rises during a
storm event. The eggs are laid in a nest (redd) in gravel. Fish prefer gravels that are free of fine sediment
to promote water circulation around the incubating eggs. After spawning, adults may return to the ocean
(about 30 percent of adults). Oncorhynchus mykiss may spend one to several years in freshwater before
emigrating to the ocean, during which time the steelhead/anadromous life history form are
indistinguishable from the resident life history form in both appearance and in habitat use. Typically,
however, Southern California O. mykiss migrate to the ocean when they are one or two years old
(5-10 inches long). The juvenile outmigration period is typically February through May, but the timing of
migration is dependent upon streamflows. Juveniles undergo physiological changes that adapt them to a
life in saltwater, and become “smolts.” Unlike most salmonids, O. mykiss may emigrate back to the ocean
as “kelts” and return to spawn in later years. Resident O. mykiss may reach maturity and spawn in their
second year of life (based on size class observation SYRTAC 2009), although the time of first spawning is

generally in their third or fourth year.

The life history forms of O. mykiss (steelhead and rainbow trout) juveniles are indistinguishable, both in
appearance and in habitat use. Young-of-the-year often utilize riffle and run habitat during the growing
season and move to deeper, slower water during the high flow months. Larger fish (yearlings or older)
use heads of pools for feeding. Pools provide over-summer refugia for trout in small streams during low
flow conditions. Another strategy is to rear in a lagoon.
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DFG has used a daily average temperature of 20°C (68°F) in central and Southern California to evaluate
the suitability of stream temperatures for resident O. mykiss. This level represents a water temperature
below which reasonable growth of resident O. mykiss may be expected. However, elevated water
temperatures are consistently observed throughout Southern California and studies indicate that
O. mykiss can survive short-term temperature peaks as high as 28°C (Carpanzo 1996, Matthews and Berg
1997, Myrick and Cech 2000a, Myrick and Cech 2000b, Myrick and Cech 2005). Spina (2007) determined
that juvenile O. mykiss were able to forage and remain active with an elevated body temperature. These
observations support the hypothesis that O. mykiss in Southern California have a higher thermal tolerance
than salmonids in cooler regions (Marine and Cech 2004). Lethal temperature limits are based on
laboratory and field observations, but current practice uses maximum daily temperature greater than

24°C as an indicator of high stress (Myrick and Cech 2000a).

Historically, runs of O. mykiss are estimated to have ranged from between 10,000 and 20,000 adult
spawners prior to installation of all the dams on the Santa Ynez River (CDFG 1940, 1944, 1945, ENTRIX
2004). Population fluctuations related to the extended drought in the mid-1940s and habitat loss to
Gibraltar and Juncal dams resulted in CDFG actively supporting these populations with fish from the
Filmore Hatchery and relocation of rescued fish to the Santa Cruz Creek drainage when conditions in the
lower Santa Ynez River were too stressful. Despite the addition of thousands of hatchery fish over the
years throughout the watershed, Garza and Clemento (2008) found that the genetic composition of over
1,581 tissue samples collected in the Santa Ynez were genetically differentiated and relatively stable. Their
results were based on a more comprehensive analysis than that previously done, and found that although
there has been some introgression of hatchery genes (primarily in the Juncal Creek drainage), the O.
mykiss throughout the Santa Ynez are primarily native, wild fish and show similar differentiations to
populations of O. mykiss found throughout the Southern California region. The progress report (Garza
and Clemento 2010) further analyzed relatedness by examining individual assignments to determine the
most probable origin of the fish. This supported the previous observation that there is a strong
population structure within the Santa Ynez River, with Hilton Creek and Salsipuedes Creek remaining
genetically distinct. Importantly, these data indicate that hatchery and native fish periodically are able to
migrate downstream over Bradbury Dam, presumably during high flows. Several of the samples
assigned to O. mykiss populations found above the dam at Santa Cruz Creek, which suggests that
downstream fish are historically descended from native wild fish from upstream, or were able to migrate
downstream. The strains of hatchery trout from Filmore Hatchery are highly distinct from the Santa Ynez
population; and, although stocking has been significant, it appears that the hatchery fish are sufficiently
different in physiology and life history that they do not successfully reproduce with naturally spawning
native fish (Garza and Clemento 2008).
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Further, the analysis of genetic origin from 16 adult anadromous O. mykiss sampled in 2008 found that
four of these fish assigned to Hilton Creek, five to Salsipuedes Creek, and one captured in the mainstem
that was assigned to Quito Creek. None of these fish had any evidence of hatchery ancestry. The genetic
origin matched the location where the fish was captured for the Hilton Creek and Salsipuedes Creek
individuals, indicating that these adults were returning to their natal creeks to spawn. The other six
individuals appear to be migrants from other systems, including San Antonio River and Tasajarra Creek
in Monterey County (over 220 miles upcoast) and Lopez Canyon Creek and Arroyo Grande Creek in San
Luis Obispo County (approximately 31 miles upcoast) (Garza and Clemento 2010). These relationships
are illustrated in Figure 6 in Appendix G.

Tidewater Goby

The tidewater goby is a small estuarine fish, rarely exceeding 2 inches in length, which inhabits lagoons
and the tidally influenced region of rivers from San Diego County to Del Norte County, California. They
are typically found in the upper ends of lagoons in brackish water, usually in salinities of less than 10 ppt,
but have been found in water ranging from 0 to 40 ppt (Swift et al., 1989). Tidewater gobies are bottom
dwellers and are typically found at depths of less than 3 feet. Instream, they inhabit low-velocity habitats
out of the main current. Tidewater gobies may spawn at any time of the year, but spawning typically
peaks in late April through early May. Spawning takes place in burrows dug 4-8 inches deep in coarse
sand. Spawning takes place at fairly low to moderate salinities (5-10 parts-per-thousand [ppt]). After
hatching, the larval tidewater goby become planktonic (suspended in the water column) and are
associated with aquatic plants in near-shore habitat. Juvenile tidewater goby are benthic dwellers, similar
to adults. Tidewater gobies remain common in the Santa Ynez River lagoon, and both young-of-the-year

and adults have been collected (DFG 1988, SYRTAC 1994, SYRTAC 2009).
Arroyo Chub

The arroyo chub was introduced into the Santa Ynez River drainage during the early 1930s. Arroyo chub
are native to the Los Angeles, San Gabriel, San Luis Rey, Santa Margarita, and Santa Ana River systems,
as well as San Juan Creek. The arroyo chub is a relatively small, chunky minnow, typically less than 5
inches in length. Arroyo chub prefer slow-moving sections of rivers with a sand or mud substrate, or
standing waters in reservoirs. Although the arroyo chub seems to prefer very low water velocities, they
are apparently adapted to surviving periodic high winter flows. They are adapted to survive in widely
fluctuating water temperatures and oxygen levels. Arroyo chub were observed in a pool in the Santa
Ynez River that had a predawn dissolved oxygen minimum level of approximately 1.6 ppm (SYRTAC
1994). In 1993, SYRTAC (1997) found arroyo chub along the river below the dam in abundant numbers in

shallow pools. However, they were not observed in pools inhabited by large predators (bass and sunfish),
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and they were relatively scarce in riffle and run habitats. Arroyo chub are found throughout the Santa

Ynez River Watershed.
Threespine Stickleback

Freshwater populations of threespine stickleback live in shallow, low-velocity habitats, often in
association with aquatic plants. Spawning can occur from March through October. Threespine stickleback
build nests in beds of aquatic plants with sand substrates. The diet of threespine stickleback consists of
small organisms living on plants and the stream bottom. Stickleback generally live one year or less, but
some individuals may survive for two to three years. Threespine stickleback inhabit the Santa Ynez River

above and below Cachuma Lake and are found in the Salsipuedes/El Jaro Creek system.
Prickly Sculpin

Prickly sculpin can live in an extremely wide range of habitats. Prickly sculpin are known to live in
freshwater and saltwater, in streams that are small, clear and cold, in rivers that are large, warm and
turbid, and in lakes of all sizes, rich in nutrients or infertile. They can tolerate water temperatures up to at
least 82°F. Prickly sculpin inhabit Cachuma Lake, the Santa Ynez River below the lake, and the lower

reaches of Hilton and Salsipuedes Creeks.
Pacific Lamprey

Pacific lamprey are anadromous, spending four to seven years in freshwater and one to two years in the
ocean. Spawning lamprey, like steelhead, are dependent on winter storms providing sufficient
streamflow to open the mouth of the lagoon to the ocean, and to provide adequate streamflow to allow
for upstream migration. Pacific lamprey spawning migration begins in February and lasts through early
May. They build nests in gravel and rock substrates in areas of low velocity. The freshwater residency of
the young is spent typically as bottom dwellers. Pacific lamprey inhabit the Santa Ynez River below

Cachuma Lake and may inhabit the tributaries, although none have been observed in the tributaries.
Pacific Herring

Pacific herring are a small schooling marine fish that enter estuaries and bays to spawn. Pacific herring
spawn from late October through March. After spawning has been completed, adult Pacific herring
return to their ocean feeding grounds. After hatching, young herring usually remain through the spring
and summer in the estuary or bay in which they were spawned before migrating to the ocean in the fall.
Herring produced in the Santa Ynez River lagoon would likely remain until the following winter when

high streamflow reopened the sandbar.
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Topsmelt, Shiner Perch, Staghorn Sculpin, and Starry Flounder

Topsmelt, shiner perch, staghorn sculpin, and Starry flounder are common marine fish that also occur in
estuaries and lower reaches of coastal streams. These species, particularly topsmelt and perch, exhibit a

tolerance to a wide range of salinities. These species occur periodically in the Santa Ynez River lagoon.
Introduced Species

Fifteen introduced species have populations in the watershed (Table 4-35). All of the introduced species
occur in Cachuma Lake and along the Santa Ynez River above and below the lake, except for the white
crappie and threadfin shad, which only occur in the lake. Most of these introduced species are game
species or baitfish that were originally planted in Cachuma Lake but have since spread. Many of the
game fish can prey on O. mykiss and other native species. Most notable among these predators are large-

and small-mouth bass, green sunfish, and black bullhead (a type of catfish).
4.7.1.2 Fish Communities
Cachuma Lake

Cachuma Lake was managed primarily as a rainbow trout fishery until 1957 when largemouth bass, a
warm water species, were introduced into the lake. Since 1957, Cachuma Lake has been stocked with a
variety of warm water fish and hatchery rainbow trout. At least 15 species have been identified in the
lake including: rainbow trout, prickly sculpin, large- and small-mouth bass, bluegill, redear sunfish,
green sunfish, white crappie, black crappie, channel catfish, black bullhead, threadfin shad, goldfish, carp
and mosquitofish. Cachuma Lake is a popular destination for fishermen in the area. Key game fish

include large- and small-mouth bass, bluegill, green and redear sunfish, and black and white crappie.

Rainbow trout are maintained in Cachuma Lake primarily through stocking. DFG annually stocked
between 45,000 and 60,000 catchable size rainbow trout into the lake in the early 1990s. Since at least 1997,
the allotment for Cachuma Lake has been 48,000 rainbow trout. The mainstem Santa Ynez River
upstream of Cachuma Lake has been planted on a yearly basis with between 9,000 and 12,000 trout.
Stocking was discontinued in 2010 pending the completion of the newly required Pre-Stocking

Evaluation Protocol (CDFG 2010).
Mainstem Below Bradbury Dam

SYRTAC studies conducted from 1993 to 2010 have documented O. mykiss in the mainstem Santa Ynez
River downstream of Cachuma Lake. These studies have occurred during dry, wet, and average periods.
O. mykiss are consistently found in the mainstem below Bradbury Dam, primarily in the first 3 miles
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downstream of the dam, (SYRTAC 1997, 2000a) but their distribution continues to extend farther
downstream during years with wet hydrologic conditions and contracts to the upstream tributaries and
areas near Bradbury dam during dry years (SYRTAC 2009). The river below Bradbury Dam has been
divided into reaches that comply with the flow release requirements of the Biological Opinion. These

reaches are summarized in Table 4-36, Mainstem Study Reaches Below Bradbury Dam.

Table 4-36
Mainstem Study Reaches Below Bradbury Dam
(Revised based on Table 5-3 (SYRTAC 2009)

Miles
Reach below
Length Bradbury
Reach Name Landmarks (miles) Dam
Highway 154 0.0-3.2  Bradbury Dam to Highway 154 Bridge, Spilling Basin, Long
Pool, confluence with Hilton Creek, to the BOR boundary, Pool habitats 0.5 3.2
near or under Highway 154 Bridge with access via Caltrans easement
Refugio 3.2-7.8  Highway 154 bridge to Refugio Rd. bridge, Meadowlark
Crossing/Upper Gainey, parts of reach have intermittent summer flow; 4.6 7.8
upper 1.75 miles of this reach is not accessible due to access limitations
Alisal 7.8-10.5 Refugio bridge to Alisal bridge 2.7 10.5
Sanford/Weister 19.0-19.3 Approximately 0.5 mile upstream of Sanford Property 0.3 19.3
Cadwell 22.1-22.7 Also known as Santa Rosa Park 0.6 227
Cargasacchi 26.1-26.7 Near Sweeney Road Crossing, surveyed only in 1997 0.6 26.7
To Lompoc 26.7-37.5 From Cargasacchi to the Highway 1 bridge in Lompoc 10.8 36.5
Below Lompoc 37.5-45.8 From Highway 1 bridge in Lompoc to lagoon 9.3 45.8

The fragmentation of study reaches is due to limited access on private lands located between publically

accessible areas.

Distribution of O. mykiss varies seasonally, but use of refugia pools primarily in the Highway 154,
Refugio and Alisal reaches increases during wet years. Following the addition of flow into Hilton Creek
since 2000, young-of-the-year and juvenile O. mykiss were observed downstream as far as the Alisal reach,
which suggests that the high reproduction rates observed in Hilton Creek are contributing to expanding
the distribution of O. mykiss into available habitats. Greater numbers of adult O. mykiss were seen in the
Refugio and Alisal reaches during years when Lake Cachuma spilled (1995, 1998, 2001, 2005, 2006, 2008)
than in other years. Spill years are typically wet years, thus more water is available throughout the entire

watershed.

Spawning activity has been observed in the mainstream downstream of Bradbury Dam and tributaries
from December through May, although the majority of redds were observed between March and May. In

addition to documenting number of redds, the location and habitat conditions relevant to spawning
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success were also noted. It appears that spawning is triggered by high-flow events and the relative
abundance of resident O. mykiss to anadromous O. mykiss redds was associated with passage conditions.
During dry years when the ocean sandbar did not breach, it was assumed that all spawners were resident
O. mykiss. Observations by Cachuma Conservation Release Board (CCRB) and Santa Ynez River Water
Conservation District Improvement District No. 1 (ID No. 1) (collectively referred to as the Cachuma
Project Water Agencies or CPWA) biologists indicate that it is difficult to differentiate between smaller
resident and anadromous redds; however, those larger than 3 feet are more likely to be created by larger
resident or anadromous O. mykiss, as the range of length (2.2-9.8 feet) and width (1.4 to 3.9 feet) were
comparable for both life-history forms. Redds were more frequently observed in the tributaries than in
the mainstem, although redd surveys are opportunistic and have not systematically been conducted.

(SYRTAC 2009).

Pacific lamprey, also an anadromous species, has been observed in the mainstem. Other native residents
of the lower Santa Ynez River include threespine stickleback and prickly sculpin. Several introduced
fishes are found in the mainstem including: arroyo chub, fathead minnow, mosquitofish, large- and
small-mouth bass, bluegill, green and redear sunfish, black crappie, channel catfish, black bullhead,
goldfish, and carp. The majority of the non-native fish are concentrated in pool habitat that exists

throughout the summer in the first 10 miles downstream of Bradbury Dam

Water quality in the mainstem of the Santa Ynez River follows a seasonal pattern that primarily reflects
flow levels. Extensive monitoring indicates that water temperatures increase and dissolved oxygen levels
decrease with distance downstream of the Highway 154 reach. During summer, water temperatures are
greater than 20°C on average, and maximum temperatures exceed 24°C regularly (SYRTAC 2009). Even
though data indicate that O. mykiss in Southern California are regularly exposed to elevated average and
maximum temperatures, these spikes in stressful temperatures reduce habitat quality and can decrease

foraging ability.

Patterns of dissolved oxygen are similarly variable on several temporal scales: daily and seasonal.
Monitoring focused on levels during the warmer months from June through October and is measured at
five to seven locations within the mainstem. The general trends are consistent, showing daily peaks
between 1500 and 1800 hours and lows occurring between 0500 and 0900 hours (SYRTAC 2009).
Concentrations of dissolved oxygen above 6 mg/L are considered suitable for O. mykiss, and below 6

mg/L to 3 mg/L are considered to be highly stressful (Deas and Orlob 1999).

Associated with high summer water temperatures and low dissolved oxygen levels, filamentous algal

growth patterns during summer months compounds the water quality impacts to habitat quality. In
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slow-moving reaches and pools where flow velocity is not sufficient to remove the algae, the abundance

of algae is thought to potentially adversely impact O. mykiss.

The fact that O. mykiss are routinely observed inhabiting pools and marginally suitable habitat suggests
that their tolerance to highly variable environmental conditions is still not well documented and

understood. A detailed summary of all fishery observations is included in Appendix G.
Tributaries Below Bradbury Dam

Oncorhynchus mykiss have been observed during the SYRTAC studies in all of the major south-side
tributaries, although use of Nojoqui Creek has been minimal. Results of snorkel surveys and migrant
trapping in the tributaries indicates that O. mykiss have successfully reproduced and reared in Hilton,
Salsipuedes, El Jaro, Quiota and San Miguelito creeks (SYRTAC 2009). Population dynamics and
life-history forms expressed varied among years, depending on hydrologic conditions and whether the
lagoon sandbar was breached to provide access. All life stages of O. mykiss were observed more
frequently in tributaries with more suitable habitat. Abundance of all life stages in Hilton Creek appears

to be associated with higher abundance observed downstream in the mainstem.

Chart 4-29, Occurrence of Steelhead/Rainbow Trout in Tributaries, (in Appendix B) shows locations of
habitat improvements depicts the locations where O. mykiss have been observed between 1995 and 1999
in the tributaries of the lower watershed according to the SYRTAC studies. The basis for the following
summaries is Entrix (2001a) and SYRTAC (2009). Detailed summaries of fishery observations are found in

Appendix G.

e Hilton Creek. Oncorhynchus mykiss and prickly sculpin inhabit a portion of Hilton Creek. No
introduced warm water species, such as bass, bullhead or sunfish, have been found in Hilton Creek.
Adult O. mykiss passage to upper Hilton Creek was impeded at a cascade and bedrock chute (located
about 1,380 feet upstream from the confluence with the Santa Ynez River), which was improved in
2000 but remains completely blocked at a culvert under the Highway 154 crossing (about 4,200 feet
upstream from the confluence). Spawning has been observed downstream from the culvert to the
confluence with the Santa Ynez River. A CDFG fisheries biologist observed adult O. mykiss in the
pool immediately below the Highway 154 culvert (M. Cardenas, pers. com. 2000). A COMB fish
biologist also observed adult O. mykiss immediately below the Highway 154 culvert in 2000 (S.
Engblom, pers. comm., 2001).

Adult O. mykiss have been documented migrating into Hilton Creek in all years that SYRTAC
observations have been made (SYRTAC 1997, 1998, 2000b, 2009), but numbers were low in years with
low winter runoff until the Hilton Creek Water System (HCWS) was completed in 2000. Actual
spawning with production of young-of-the-year was documented in 1995, 1997, and 1998 and yearly
since 2000, producing between 400 and 900 young-of-the-year annually. Adults migrating into Hilton
Creek are often large and could be anadromous O. mykiss from the ocean (particularly in wet years),
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resident O. mykiss that spilled over from Cachuma Lake, or fish that are resident in the river, its
tributaries or the lagoon.

Young O. mykiss remain in fresh water for a year or more. Hilton Creek formerly went dry during the
summer, (SYRTAC 1997, 1998, 2000a). Fish were either stranded or had to enter the mainstem, where
the likelihood of predation by bass and catfish increases. Fish rescue operations were conducted in
1995 and 1998 to move young-of-the-year from the drying stream to better habitat. During the 1995
fish rescue, over 220 young-of-the-year and 5 adults were rescued and relocated. In June 1998, 831
young-of-the-year and three adults were captured in 1,200 linear feet of stream (SYRTAC 2000b).
Since the spring of 2000, a supplemental watering system has provided consistent, cool water from
Cachuma Lake to support several hundred young-of-the-year.

Water temperature in Hilton Creek prior to the implementation of the supplemental flows was highly
variable. Since operations for the HCWS began in 2000, flow typically ranges between 1 and 5 cfs and
water temperature remains under 20°C into the reach downstream of the water system release points.
Water temperature increases downstream as it mixes with mainstream flow.

¢ Quiota Creek. DFG conducted visual surveys from 1993 to 1998 and SYRTAC biologists conducted
roadside surveys from 1993 to 2000, which show that Quiota Creek, especially in the upper reach,
supports O. mykiss. Over 100 young-of-the-year were observed in August 1994, and another 100
young-of-the-year and 20 to 30 juvenile/adults were observed in a tributary to Quiota Creek in
August 1994 (SYRTAC 1997). A visual survey in February 1995 documented spawning activity, redds
and two adults (one 16-inch female and 6-to 8-inch male) approximately 2 miles upstream of the
confluence with the Santa Ynez River (SYRTAC 1997). Observations from nine road crossings in late
1998 documented approximately 100 young-of-the-year from about 1.5 to 3 miles upstream of the
confluence. Both adult and juvenile O. mykiss are consistently observed in Quiota Creek (SYRTAC
2009).

Water temperatures average between 10° and 20°C, which is considered optimal for O. mykiss.

o Alisal Creek. Prior to 1995, a concrete drop structure and apron blocked migration into Alisal Creek.
High flows in early 1995 washed away this structure, and O. mykiss were subsequently trapped in the
lower creek. Trapping in lower Alisal Creek in January 1995 captured two adult O. mykiss migrating
upstream into the creek. Fish surveys were conducted in February 1995, when access to private
property was available for migrant trapping and an electrofishing survey (SYRTAC 1997). Twenty
resident O. mykiss juveniles and adults were found in Alisal Creek upstream of Alisal Reservoir
(SYRTAC 1997). Bass and sunfish inhabit the reservoir. Many other O. mykiss of various size classes
were common to abundant within the upper portions of Alisal Creek (S. Engblom, pers. com. 2000).

e Nojoqui Creek. Electro-fishing and snorkel surveys in May 1994 found arroyo chub and threespine
stickleback abundant in Nojoqui Creek, with small populations of green sunfish and large-mouth
bass in a few pools. However, no O. mykiss were observed or captured. Two adults were captured
migrating upstream in March 1998 and another adult observed in a pool, but no O. mykiss were
captured in 1995 or 1997. Unlike the other creeks in the lower basin, Nojoqui may not have a remnant
population within its watershed. Land use activities coupled with the recent drought effectively dried
Nojoqui Creek for several years during the late 1980s and early 1990s.
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Average daily temperatures in Nojoqui Creek during summer months exceeded 20°C and maximum
temperatures frequently exceeded 24°C. These temperatures are considered extremely stressful for O.
mykiss over extended periods of time.

e Salsipuedes-El Jaro Creeks. Arroyo chub, fathead minnow, and threespine stickleback are common
throughout the Salsipuedes-El Jaro Creek system. In addition, warm water species, such as green
sunfish, large-mouth bass, and bullhead, have been observed in lower Salsipuedes Creek. O. mykiss of
all size classes also have been found in the Salsipuedes-El Jaro Creek system. During summer months
when water temperatures are warm, typically they are found in pools and deep runs. In March 1987,
USFWS collected two adult females and two adult males during an electro-fishing survey (Harper
and Kaufman 1988). In 1994, an electro-fishing survey in May and August found young-of-the-year
and juvenile O. mykiss around the confluence of Salsipuedes and El Jaro, and one adult was found in
Salsipuedes upstream of the confluence (SYRTAC 1997). In 1997, an average rainfall year, snorkel
surveys in lower Salsipuedes found young-of-the-year (33), juveniles (172), and small adults (16),
while surveys in upper Salsipuedes and El Jaro found young-of-the-year (56 in upper Salsipuedes, 45
in El Jaro) as well as juveniles and adults (10 in upper Salsipuedes, 62 in El Jaro) (SYRTAC 1998). Also
in 1997, a trap installed in lower Salsipuedes Creek captured 34 upstream migrants. In 1998, only one
upstream migrant was captured, and 40 migrants were captured in 1999.

Spawning has been documented in both streams (SYRTAC 1997, 2000b). In 1997, surveys found most
redds just above the confluence (within a 0.5 mile) in El Jaro (18 redds) and upper Salsipuedes (11
redds), with 14 redds located on lower Salsipuedes Creek. Three redds were observed in upper
Salsipuedes Creek in 1998, while 64 redds were observed in 1999 (48 lower, 16 upper). No redds were
observed in El Jaro Creek during surveys conducted in 1998 and 1999. Snorkel surveys of upper and
lower Salsipuedes and El Jaro Creek continue to document both juvenile and adult O. mykiss
throughout the available habitat (SYRTAC 2009).

Water temperatures in upper Salsipuedes Creek are moderated by the intact riparian corridor and
were typically 2—4°C cooler than corresponding temperatures in lower Salsipuedes and El Jaro
reaches. Despite average daily temperatures over 20°C with peaks exceeding 24°C, refugia pools
consistently supported O. mykiss in the lower reaches during the summer. Inflow from El Jaro Creek
into lower Salsipuedes Creek contributes to higher daily and maximum water temperatures. Average
daily temperatures exceeding 20°C for extended periods over the summer and fall, and occasionally
exceeding 27°C, suggest that this reach sustains potentially lethal temperatures and is less suitable for
supporting O. mykiss for much of the year.

e San Miguelito Creek. A concrete culvert, drop structures and other barriers, including a bridge with
a long concrete apron that is raised 4 feet above the downcut channel, completely block passage from
the Santa Ynez River to San Miguelito Creek. Resident O. mykiss spawn and rear in the upper creek.
In 1996 surveys, young-of-the-year resident O. mykiss and adults were relatively abundant near San
Miguelito Park (about 3 miles upstream of Lompoc) (SYRTAC 1997). Spawning surveys began in
1997 and found 49 redds. In 1998, one redd was observed, while 35 redds were observed in 1999. Due
to the numerous passage limitations, this creek is not part of regular snorkel surveys.

Water temperatures in this drainage provide suitable habitat for O. mykiss.
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e Lagoon. The physical characteristics of the Santa Ynez lagoon are varied and complex, resulting in
habitat for a number of fish species. Lagoons are considered important habitat elements for O. mykiss
and potentially provide critical rearing habitat for juveniles and smolts. Typically, a salinity gradient
in the lagoon exists, with salinity is higher near the ocean, and a freshwater lens near the inflow of the
Santa Ynez River indicating tidal prism influences. Water depth increases when the sandbar closes,
creating vertical gradients of water temperature, dissolved oxygen and salinity. Average daily and
maximum temperatures in the lagoon during the summer were consistently lower (10-21°C bottom,
9-24°C surface) than those observed further upstream along the mainstem, reflecting the influence of
the marine layer. Dissolved oxygen levels varied, and when stratification was present, the surface
layer remained over 5 mg/L, while the bottom layer ranged from 1 to 4 mg/L. Turbidity and pH levels
were variable, but remained within the range considered to be suitable for O. mykiss.

Both ocean and brackish water species have been observed in the lagoon, including the tidewater
goby, Pacific herring, topsmelt, shiner perch, staghorn sculpin, starry flounder, and striped mullet.
The following freshwater species have also been found in the lagoon, although concentrated near the
upper end: threespine stickleback, prickly sculpin, arroyo chub, fathead minnow, mosquitofish,
small-mouth bass, green sunfish, channel catfish, and black bullhead.

In August of 1993, SYRTAC conducted a beach seining survey in the lagoon (1997). SYRTAC caught
10 species of fish, including small-mouth bass, arroyo chub, mosquitofish, stickleback, tidewater goby,
starry flounder, Pacific herring, topsmelt, shiner perch, and staghorn sculpin. SYRTAC conducted a
second set of lagoon fishery surveys in 1999 (SYRTAC 2000b). During the 1999 surveys, SYRTAC
captured 14 species of fish, including 7 species not found during the 1993 survey. Species observed in the
1999 survey include steelhead, fathead minnow, channel catfish, green sunfish, bullhead, prickly sculpin,
arroyo chub, stickleback, starry flounder, Pacific herring, topsmelt, shiner perch, staghorn sculpin, and
striped mullet. SYRTAC captured a single steelhead during the 1999 survey at the mid-lagoon sampling

location.

In 1993, tidewater gobies were collected throughout the lagoon, in salinities ranging from 6.5 to 16.0 ppt
(SYRTAC, 1997). Tidewater goby abundance was considerably higher in the upper half of the lagoon
where the numbers of gobies per seine haul exceeded 100. The salinities in this portion of the lagoon
ranged from approximately 8.0 to 13.5 ppt. Tidewater goby abundance in the lower half of the lagoon
was considerably lower, ranging from one to 24 per seine haul. Corresponding salinities in the lower half
of the lagoon were approximately 14.0 to 16.0 ppt. During the August survey, most of the gobies
observed were adult (i.e., approximately 1.5 inches in length). Observations in July 1994 indicated
successful reproduction by tidewater gobies, as evidenced by the presence of large numbers of
young-of-the-year. Freshwater fish (small-mouth bass, arroyo chub and mosquitofish) were found in a
narrow (approximately 0.5 meter thick) freshwater lens located in the upstream end of the lagoon.

Overall, the lagoon appeared to be extremely productive.
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4.7.1.3 Status of Fish Habitat

Habitat mapping provides essential information on the quantity, quality, and spatial distribution of
habitat necessary to support all life stages and life-history forms of O. mykiss. Mapping also provides
information critical to assessing enhancement opportunities to improve degraded habitat or reconnect
access to suitable habitats. Documenting habitat restoration effectiveness as outlined in the Biological
Opinion is also accomplished by repeated habitat mapping that illustrates before and after conditions.
Stream channel configuration changes occurring following spill events and wet years provides
information critical to understanding the relationship between the current hydrologic regime and the
geomorphologic response of the river. Surveys of all available mainstem habitat were fragmented due to

access limitations.

SYRTAC and others have assessed habitat conditions in the lower Santa Ynez River and its tributaries
where landowners granted access (ENTRIX 1995a, SYRTAC 1997, 1998, 2000, 2009). Habitat types (e.g.,
pool, run, riffle) and other habitat variables were documented including water quality, substrate, cover,
instream vegetation, and riparian canopy. Habitat quality was ranked as Good, Fair, or Poor based on the
matrix of flow, water temperature, habitat structures, dissolved oxygen levels, presence/absence of O.
mykiss, gradient, and potential refugia (unsurveyed private areas) (SYRTAC 2009). See Table 4-36A,
Stream River Miles and Percentages of Potential O. mykiss Habitat Quality Assessment. The condition
and distribution of fish habitat below Bradbury Dam, evaluated prior to implementation of the Biological
Opinion, is presented below, based on Entrix (2001) and updated based on surveys conducted following

implementation of several restoration actions (SYRTAC 2009).

SYRTAC 2009 also reported on initial results of the Aquatic macroinvertebrate Reconnaissance Survey
based on implementing the standard CDFG Benthic Macroinvertebrate Index sampling protocol
(Harrington 1999) in three locations within the mainstem at Highway 154 reach, Refugio Reach, and
Alisal Reach, as well as at one location in Hilton Creek in 2002. Benthic macroinvertebrates (BMI) serve as
a biological indicator of aquatic habitat conditions and provide important prey for O. mykiss. Numerous
factors influence the characteristics of a macroinvertebrate community, such water quality and quantity,
and habitat variables such as substrate, canopy cover, flow, temperature and dissolved oxygen. A
commonly used index of BMI is the ratio of Ephemeroptera (mayfly), Plecoptera (stonefly) and Tricoptera
(caddisfly) taxa present, which is referred to at the EPT Ratio. Each of these orders contains species that
have varying degrees of tolerance and sensitivity to environmental stress. Results indicate that a highly
variable macroinvertebrate community occupies the majority of habitat in the mainstem, and that these
species are relatively less sensitive and more tolerant of disturbance than those found within Hilton
Creek. Although both the mainstem and Hilton Creek were characterized as moderately disturbed
systems, the BMI community assemblage in Hilton Creek reflected the better function of that tributary as

compared to the mainstem.
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Table 4-36A
Stream River Miles and Percentages of Potential O. mykiss Habitat Quality Assessment

Not- Not-
Good Fair Poor Potential Classed Total Good Fair Poor Potential Classed

Stream-River (mi) (mi) (mi) (mi) (mi) (mi) (%) (%) (%) (%) (%)
Hilton Creek 2.24 0 0 2.76 0 5.00 45% 0% 0% 55% 0%
Quiota Creek 191 0.66 3.38 0 1.78 7.73 25% 9% 44% 0% 23%
Alisal Creek 0 1.92 1.74 3.86 0 7.52 0% 26% 23% 51% 0%
Nojoqui Creek 0 0 7.88 0 1.87 9.75 0% 0% 71% 0% 29%
El Jaro Creek 0 10.44 0 2.10 0 12.54 0% 83% 0% 17% 0%
Salsipuedes Creek 1.59 419 0 1.06 0 6.84 23% 61% 0% 15% 0%
San Miguelito Creek 0 5.68 0 0 2.92 8.60 0% 66% 0% 0% 34%
Lower Santa Ynez River 3.12 0 7.48 0 38.95 49.54 6% 0% 15% 0% 79%
Mainstem and Tributary total: 8.9 22.9 20.5 9.8 45.5 107.5 8% 21% 19% 9% 42%
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Riparian vegetation cover in many of the tributaries is intact and provides shade, cover, and bank
stabilization. Riparian vegetation cover has increased downstream of the Highway 154 reach as a result of

the supplemental releases since 2001.

Riffle and run habitats characterize the lower mainstem river and tributaries, but refugia pools exist even
under low-flow conditions, where they provide the only available habitat for juvenile and adult O. mykiss
and other fish species. High water temperatures and low dissolved oxygen levels limit the suitability of

these pools for O. mykiss, although some thermal stratification has been observed.
Summary of Fish Habitat (1993-2004)

Habitat characterized as Good for various life-history stages of O. mykiss is located primarily within the
Highway 154 reach and Hilton, Quiota, and Salsipuedes creeks. Fair habitat is found in Quiota, Alisal, El
Jaro, Salsipuedes, and San Miguelito creeks. Poor habitat was also documented in Quiota, Alisal, and
Nojoqui creeks, and the mainstem. A summary of stream miles and percent of potential O. mykiss habitat

quality is found in Table 4-36A.

e Spawning Habitat. As discussed in Subsection 4.7.1.2, spawning habitat providing suitable gravel
exists in the mainstem immediately downstream of Bradbury Dam, near Refugio Road, and
downstream of Alisal Bridge. Good spawning habitat for O. mykiss is located in Hilton Creek and
mid-to-upper Quiota Creek. Spawning habitat in Salsipuedes and El Jaro creeks is moderate due to
the presence of fine sediments and sand in the stream. O. mykiss consistently spawn in these
tributaries. Good habitat occurs above passage impediments in San Miguelito and Alisal creeks.
Spawning substrate quality in the mainstem Lompoc reach downstream to the lagoon was poor due
to the transition from gravel to sand-bedded channel.

¢ Rearing Habitat. Potentially good quality O. mykiss rearing habitat is present in the mainstem
between Bradbury Dam and the Highway 154 (Figure 4-6). In general, the Refugio and Alisal reaches
of the mainstem have poor rearing habitat conditions, although refuge pools in these reaches are
valuable. Rearing habitat is unavailable downstream of the Alisal Reach in the mainstem, although
the lagoon could provide some moderate-quality rearing habitat. Mainstem habitat for O. mykiss is
typically not found below the Alisal Bridge except in the portion of the river where flow is
maintained by the releases from the Lompoc wastewater treatment plant. In addition to mainstem
habitat, a number of the south-side tributary streams provide over-summering habitat for O. mykiss.
High quality O. mykiss rearing habitat is located in Quiota Creek, upper Salsipuedes Creek, and, with
flow enhancement, in lower Hilton Creek. Fair quality habitat exists in El Jaro and lower Salsipuedes
creeks, and above impassible barriers in Alisal and San Miguelito creeks. While Nojoqui Creek
appears to have some good habitat elements, the lack of fish suggests otherwise. Lower Quiota, lower
Nojoqui, and lower Alisal creeks have poor habitat and often little or no flow to support
over-summering fish.
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Habitat Description of Study Reaches along the Mainstem

Oncorhynchus mykiss habitat along the 48 miles of river downstream of Bradbury Dam was divided into
six different reaches (see Table 4-36), then characterized by the SYRTAC (1997, 1998, 2000, 2009). A
summary of O. mykiss habitat conditions is presented below based on Entrix (2001) and updated based on

SYRTAC (2009).

e Highway 154 Reach. The Highway 154 Reach extends from the dam to Highway 154 Bridge, a
distance of about 2.9 miles. It has a more confined channel than reaches further downstream, as well
as better riparian cover in general and perennial flow. This reach is dominated by pool habitat. Most
of the pools are less than 3 feet deep. Several large and deep perennial pools are present on
Reclamation property, including the Stilling Basin and the Long Pool. Substrates consist primarily of
cobble near Bradbury Dam with increasing proportions of sand and gravel downstream. High-flow
events in 1995 and 1998 moved additional gravels into the system from Hilton Creek and other
tributaries.

The Highway 154 Reach has moderate canopy coverage, which is better than canopy cover in reaches
further downstream. Instream aquatic vegetation, mainly algae, forms in the Highway 154 Reach,
typically in pools. During the early part of the summer this reach appears to have less algal growth
than more downstream reaches. However, by the late summer, algae becomes abundant.
Temperature monitoring and modeling results by Entrix (2001) and monitoring by SYRTAC (2009)
indicate that this reach of the mainstem Santa Ynez River is the only portion of the mainstem river
where water temperatures remain consistently within the tolerance limits of O. mykiss. Several
localized areas of upwelling cool water were noted in the Long Pool, which may help account for
these cool water temperatures and which may also provide temperature refugia for fish when water
temperatures reach stressful levels.

This reach is considered to have good habitat conditions overall.

e Refugio Reach. Flows in the 5-mile-long Refugio Reach often become intermittent or non- existent
during the summer. The habitat composition is composed of almost equal extent of pools and runs,
with smaller reaches of glides, and riffles during spring and early summer flows. The substrate is a
mix of small cobble, gravel, and fine sediment. Spawning-sized gravels are extremely limited within
the wetted channel between Refugio Road and Bradbury Dam. Instream cover is moderate near
pools. Riparian vegetation is not well developed, and canopy coverage is low. This reach has the
most extensive growths of algae in the summer compared with the other mainstem reaches (Entrix,
2001).

Suitable temperatures in this reach could likely not be maintained on a reliable basis during most
years even at flows of up to 20 cfs. In relatively cool, wet years, it may be possible to maintain
suitable temperatures in some or all of this reach. Upwelling of cool groundwater, which occurs in a
few habitat units, can provide a thermal refuge for fish in the summer.

o Alisal Reach. The Alisal Reach extends about 2.6 miles from the Refugio Road Bridge to the Alisal
Road Bridge in Solvang (approximately 10.5 miles downstream from Bradbury Dam). Quiota and
Alisal creeks join the mainstem Santa Ynez River in this reach. Surface flows generally disappear
during the summer and fall months except in very wet years. The habitat composition of this reach is
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35 percent riffles, 29 percent runs, 27 percent glides, and only 9 percent pools. The substrate is small
cobble, gravel, and fine sediments. Riparian vegetation is not well developed, and canopy coverage is
poor. Floating mats of algae can be extensive in the summer. The Alisal Reach is the downstream
extent to which O. mykiss have been observed on a regular basis in the mainstem. Temperatures
suitable for O. mykiss cannot be maintained in this portion of the river on a reliable basis even with
flow releases of up to 20 cfs.

e Avenue of the Flags Reach. The habitat along the Avenue of the Flags Reach has a lot of run habitat
with some pools. The substrate is mostly sand and gravel. This reach is essentially devoid of canopy
cover. Water temperatures at Buellton are potentially adverse or lethal for O. mykiss (Entrix 2001,
SYRTAC 2009).

e Buellton to Lompoc. The mainstem between Buellton and Lompoc (about 36.5 miles downstream
from Bradbury dam to the Robinson Bridge in Lompoc) extends approximately 23.9 miles. Near the
confluence with Salsipuedes Creek, the channel is broad and braided, with little shading. Runs are
the dominant habitat type, with some riffles and a few pools. Substrate is mainly sand and small
gravel. Canopy cover and instream cover are minimal. Coverage from algal mats is lower compared
to the Refugio and Alisal reaches.

e Below Lompoc. Pools, formed by beaver ponds, and extensive distances of runs dominate habitat
2 miles below the Lompoc Wastewater Treatment Facility. Downstream of Bailey Avenue in Lompoc,
progressively greater concentrations of riparian vegetation occur, including extensive growths of
willows, both along the sides and within the river channel. The growth of willows and other
vegetation in this area is supported by freshwater (treated effluent) releases to the channel from the
Lompoc Wastewater Treatment Facility. Substrate in the area is typically sand and fine silt.

Habitat Description of Study Reaches in Major Tributaries

The SYRTAC studies have focused on the tributaries on the south side of the mainstem because these
tributaries have perennial flow in their upper reaches. O. mykiss have been observed during the SYRTAC
(2000a, 2009) studies in all of the major south-side tributaries. The habitat, where accessible, has been
surveyed in these streams and these observations are presented below. More up-to-date information on

habitat details can be found in SYRTAC 2009, and a summary table is provided in Appendix G.

e Hilton Creek. Hilton Creek flows are now consistent year round with the influx from Hilton Creek
Watering System. The lower reach of Hilton Creek is high gradient and well confined. Riparian
vegetation and the walls of the incised channel shade the streambed. A rocky cascade and bedrock
chute, located about 1,380 feet upstream from the confluence with the river, has been reconfigured to
facilitate the passage of migrating O. mykiss. A culvert forms a migration barrier approximately 4,200
feet upstream.

Channel width averages about 9 feet, and maximum pool depth averages 3 feet. Most pools have
suitable spawning habitat at their tails. The lower creek, up to the chute pool, is primarily
riffle/cascades, with some runs, and pools. Above the chute pool to the Reclamation property
boundary (1,553 feet total), the habitat also consists primarily of riffle/cascades, with more runs, than
pools. The reach just above the bedrock chute (about 300 feet) is consecutive run/riffle habitat with
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recovering canopy cover. Above this reach to the Highway 154 culvert (about 2,400 feet total), habitat
conditions are good to excellent. Pool habitat is greater than those in lower Hilton and old growth
sycamore dominate the vegetation providing dense canopy cover. Streamflows persist longer in this
re ach than farther downstream.

Water temperatures of natural flows are generally suitable for rearing through the entire year. With
the addition of water from the supplemental watering system in 2000, suitable rearing temperatures
are now maintained all summer.

* Quiota Creek. Studies on this tributary have been limited due to lack of access on private property.
Oaks and willows generally are abundant, although riparian vegetation is lacking in many places. Silt
is the predominant substrate, especially in pools. Summer flow in the lower section is intermittent in
average and dry years. Grazing practices have decreased the amount of streamside vegetation in this
area. Refugio Road crosses Quiota Creek nine times. The numerous road crossings of Refugio Road
impede upstream passage at low and high flows. All nine crossings are shallow-water “Arizona”
style crossings with concrete beds. Several sites have a 2- to 3-foot drop downstream of the concrete
apron. Crossing #6 has been replaced with a bottomless arch culvert and designs for restoration of the
other crossings are in preparation.

Good canopy conditions provide shading along portions of the stream. Pool habitats have good
depth and complexity of instream cover. Numerous undercut banks exist (particularly in pools)
providing excellent rearing habitat. In contrast to several other tributaries, substrate is composed of
larger size gravel, cobbles, and boulders. In the lower reach, lack of good shading suggests that water
temperature may not be suitable in the summer. Cattle fecal material was also observed in and
around the stream in this area that may contribute to nutrient loading.

o Alisal Creek. Riparian and instream habitat is similar to that of upper Quiota Creek. The lower creek
runs through a golf course. A dam and small reservoir (Alisal Reservoir) are located about 3.6 miles
upstream from the confluence and block passage for O. mykiss to upstream areas. Conditions below
the reservoir appear fair, with good riparian vegetation and canopy cover. Alisal Creek flows for
approximately 2 miles above the Alisal Reservoir. The habitat above the reservoir is very good with
excellent riparian vegetation and canopy, and has perennial flow. No temperature monitoring has
been conducted, but observations suggest good temperature conditions in upper Alisal Creek (Entrix,
2001).

e Nojoqui Creek. The lower reach of Nojoqui Creek from the confluence with the mainstem Santa
Ynez River to 0.5 to 0.75 mile upstream had degraded conditions with no canopy, little vegetation,
eroded banks, and little or no flow during summer. Further upstream however, conditions appear
good for spawning and rearing, although flow is fragmented and intermittent within this section,
particularly during average and dry years. The stream had dense riparian vegetation and canopy
cover, good instream cover from boulders, roots, and undercut banks. No significant passage
impediments currently exist. Summer water temperatures may occasionally be unsuitable for O.
mykiss; although, in general, water temperatures appear to be favorable (Entrix, 2001).

e Salsipuedes Creek And El Jaro Creek. The Salsipuedes-El Jaro creek system is the largest tributary
drainage in the lower basin. This system is the second tributary that returning anadromous O. mykiss
encounter after entering the Santa Ynez River from the ocean, and the first into which they can
migrate. Bridges and road crossings may block access to habitat within Salsipuedes and El Jaro creeks

Impact Sciences, Inc. 4.7-19 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



4.7 Southern California Steelhead and Other Fishes

under low-flow conditions. Two passage improvement projects have been implemented, providing
additional passage, along with suitable rearing habitat under the Highway 1 bridge and Jalama Road
bridge.

The habitat along lower Salsipuedes Creek is comprised primarily of shallow runs, with some deep
runs, step runs, pools, and riffles. After the first quarter mile, the flood plain widens, and there is
minimal riparian vegetation and canopy. Several small pools with undercut banks and other features
provide important summer habitat for O. mykiss. Riparian vegetation was scoured from the main
channel in the winters of 1995 and 1998. Following the heavy winter flows of 1998, lower Salsipuedes
Creek habitat was mostly runs and slightly fewer pools (73 percent runs, 15 percent glides, 7 percent
riffles, and 4 percent pools) (SYRTAC 2000b). Silty conditions were generally found throughout lower
Salsipuedes Creek although riffles were dominated by small cobbles.

In 1994, seven habitat units were identified and measured in upper Salsipuedes Creek, directly
upstream of the confluence of El Jaro Creek. The habitat units surveyed included pools, riffles, and
runs, covering a distance of approximately 500 feet, beyond which access issues limited the extent of
the survey. Excellent cover and shading, and suitable spawning gravels were observed in all riffle
and pool tail areas. A 1996 survey found that habitat was comprised mainly of runs (44 percent by
length), followed by step runs (27 percent), pools (20 percent), and riffles (9 percent). Canopy
coverage was relatively high compared to lower Salsipuedes and El Jaro creeks. Instream cover was
38 to 40 percent for all habitat types. Substrate composition was also similar across habitat types, with
gravels dominant, and, in pools and runs, fine sediments subdominant.

The banks and channel in El Jaro Creek are very similar to lower Salsipuedes. The 1994 survey near
the confluence with Salsipuedes Creek documented large pools, good riparian cover with
overhanging vegetation, good instream cover in the form of vegetation and boulders, and generally
excellent O. mykiss habitat. Further upstream there were areas of marginal habitat with abundant fine
sediment, slow flow, and medium canopy. Other sections had high gradient riffles, very rocky
substrate, and appeared to provide quality trout habitat. Although some reaches upstream of the ford
had excellent spawning and rearing habitat, no O. mykiss were observed in the stream for 2 miles. A
greater incidence of destabilized banks and fine sediments were observed in the upstream portion of
El Jaro Creek.

El Jaro Creek was surveyed again in 1996. The survey (4,490 feet total) found primarily runs
(61 percent by length), with lower proportions of pools (17 percent), step runs (13 percent), riffles (6
percent), and deep runs (3 percent). Canopy cover averaged 26 percent in pools, 28 percent in riffles,
23 percent in deep runs, and only 5 percent in runs. Instream cover was greatest in pools. Fine
sediments dominated substrate in pools and deep runs; gravels dominated riffles and runs.
Following the heavy winter flows of 1998, a survey in July 1998 (4,548 feet total) found more riffles
and fewer pools (66 percent runs, 19 percent riffles, 12 percent glides, and 3 percent pools) (SYRTAC
2000b). The large storms of 1995 and 1998 have altered this reach by filling in some pool habitat and
scouring riparian vegetation.

Water temperatures in upper Salsipuedes Creek are suitable for O. mykiss year-round, and slightly
cooler than in El Jaro Creek or in lower Salsipuedes Creek. Mean daily temperatures in El Jaro and
lower Salsipuedes creeks in the summer are often unfavorable for steelhead. Snorkel surveys from
1993 to 2010 have consistently documented O. mykiss throughout these reaches.
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e Santa Ynez River Lagoon. The lagoon typically forms as flows decline after the winter runoff period
when the mouth of the river is filled with sand deposited by both the river and by the strong
longitudinal drift of sand from north to south along the shoreline. High winter river flows are
capable of opening an outlet. Low summer flows are typically insufficient to keep the outlet open,
although inflow from the Lompoc treatment facility and wave action can breach this barrier.

The lagoon is about 13,000 feet long, with an average width of about 300 feet. Near the beach, it is
substantially wider than at the upstream end. The average water depth is about 4 feet, and the water
surface elevation with the mouth closed is about 5 feet MSL. The lagoon supports the growth of
emergent aquatic vegetation along the margins, but the majority of the lagoon is open water.
Substrate in the lagoon typically consists of sand and silt.

The lagoon represents a unique habitat characterized by saltwater/freshwater mixing. Water quality
within the lagoon, particularly salinity, has a major influence on the distribution of fish and
macroinvertebrates inhabiting this area of the system. Vertical gradients in water temperature,
dissolved oxygen, and salinity were observed within deeper areas of the lagoon during periods when
the lagoon mouth was closed. Vertical stratification in water quality parameters varied substantially
between locations and survey periods. Dissolved oxygen concentrations decreases quickly with
depth.

Average daily and maximum daily water temperatures within the lagoon during the summer were
usually lower than water temperatures measured elsewhere on the mainstem of the river. Salinity is
at ocean levels at the mouth of the lagoon, decreasing to freshwater levels at the upstream end.
Salinity level varied at each site between months, reflecting seasonal variation in the balance between
freshwater inflow and tidal influence.

4714 Inventory of Mainstem Passage Barriers and Impediments

The ability of adult and juvenile O. mykiss to migrate up and downstream is considered critical to the
long-term viability of the population (NMFS 2009). Natural and anthropogenic barriers have been
inventoried by Stoecker (2004) and as part of the fishery-monitoring program (SYRTAC 2009). Fish
passage criteria has been developed by CDFG, and barriers are classified by CPWA biologists (SYRTAC
2009) according to the degree of severity as complete barriers such as Bradbury dam, complete-natural
barriers such as Nojoqui Falls, partial barriers under certain hydrologic conditions, such as low-flow
crossings, partial-natural barriers that prevent passage over natural features during certain hydrologic

conditions, and temporal barriers such as the sandbar at the mouth of the lagoon,

CPWA biologists are currently mapping, characterizing, and monitoring the locations of identified
barriers along the mainstem and tributaries. Due to limited access to private property along the
mainstem, these inventories are potentially incomplete. Stoecker (2004) identified two partial barriers
(sandbar at the mouth of the Santa Ynez River and an earthen culvert crossing located approximately 3.5
miles above the confluence of Salsipuedes Creek), and three barriers of unknown severity which were

inaccessible from public right of way (channelization/gravel operation/road crossing located
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approximately 1.25 miles downstream of Solvang, earthen culvert crossing 1.5 miles downstream of the
Highway 154 bridge and a utility crossing located 0.5 mile upstream of the Highway 154 bridge).
SYRTAC surveys focused on the tributaries, finding three barriers on Hilton Creek, 11 barriers on Quiota
Creek, two barriers on Alisal Creek, four barriers on Nojoqui Creek, four barriers on Salsipuedes Creek,
three barriers on El Jaro Creek, and three barriers on San Miguelito Creek. The majority of these barriers
were identified in the Biological Opinion and restoration actions have been implemented or are in
progress (see Subsection 2.4.3, Habitat Improvements). Bradbury dam is currently a complete barrier to

upstream passage.

In addition to anthropogenic barriers and natural geomorphologic features, dams constructed by
introduced American Beavers (Castor canadensis) may also negatively impact passage opportunities,
especially under low-flow conditions, by altering channel velocity, changing local erosion and deposition
patterns, altering riparian vegetation, and large woody debris cover. Beaver activity is highest in areas
with perennial flows and deep pools. Beavers have been observed in the Highway 154 reach, as well as
downstream to the Cargasacchi reach. Beavers have also been observed in Salsipuedes and El Jaro
tributaries. Over 100 dams were observed in fall 2009 between Bradbury dam and the ocean. The effect of

beaver dams on passage opportunities and distribution of O. mykiss is not known.
4.7.1.5 Threats to Oncorhynchus mykiss
Water Quality

Water quality limitations, especially elevated summer temperatures, depressed dissolved oxygen and
increased eutrophication in the mainstem have been identified as limiting factors affecting habitat
suitability. Most sections of the mainstem downstream of the Highway 154 bridge become thermally
stressful with associated low dissolved oxygen levels for much of the summer and fall. Water
temperature and dissolved oxygen levels are consistently more favorable in the upper reaches of most

tributaries.

The Central Coast Regional Water Quality Control Board 303 (d) list (2006) identifies several water
quality concerns which will ultimately result in the development of Total Maximum Daily loads (TMDL)
for the mainstem Santa Ynez River. Some of these factors also impact water quality for O. mykiss and
other fish species. This list includes stream segments that do not meet water quality objectives necessary
to protect beneficial uses. Beneficial uses include both municipal, industrial, and agricultural uses, as well

as warm and cold freshwater habitat.

The reach below the City of Lompoc into the lagoon has several water quality problems identified by the
303 (d) list including nitrate as nitrate (NOs), salinity/total dissolved solids (TDS)/chlorides, and
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sedimentation/siltation. The reach of the Santa Ynez River upstream from Lompoc to Cachuma Lake is

similarly listed, although nitrate as nitrate is omitted.
Predation

Predation mortality of all size classes of O. mykiss has been identified as a significant factor affecting
population abundance and survival in numerous rivers (Poe et al 1991, Beamsesderfer 2000). Identified
predators include largemouth and smallmouth bass, channel catfish, sunfish, crappie, and other
piscivorous fishes. CPWA biologists observed bullfrogs preying on juvenile O. mykiss and crayfish may
incidentally prey on eggs or young-of-the-year O. mykiss. Bullfrog numbers have increased since 2000, as

flows have been more consistent and longer reaches of the mainstem remain wetted.

Predation by largemouth bass is common enough to warrant documentation by CPWA biologists during
snorkel surveys. Introduced into Lake Cachuma, largemouth bass have successfully colonized and
maintained a population throughout the lower Santa Ynez River. Juvenile largemouth bass have also
been observed in Hilton and lower Salsipuedes creeks; although, none have been observed in Hilton
Creek since initiation of the HCWS in 2000 (SYRTAC 2009). Co-occurrence of largemouth bass and O.
mykiss has been documented at several sites within the mainstem. Although each species appears to
utilize different areas of the pools, predation pressure is thought to increase as pools shrink during the

summer months.

The increased abundance and distribution of these piscivorous fishes and their impacts on O. mykiss
warrants further study and active management to reduce the impacts of predaceous fishes may be

necessary.
Poaching

Despite California Fish and Game Commission regulations prohibiting recreational angling in the lower
Santa Ynez River, which is enforced by both CDFG and NMFS, incidental observations of illegal angling
have been made during fishery monitoring surveys. Locations of illegal angling have been reported to the
authorities, and a total of 11 sites have been documented where fishing gear and/or poachers are
observed regularly. Signs have been installed at many of these locations informing the public of angling

restrictions, but poaching remains a potential threat to the recovery of a viable population of O. mykiss.
4.7.2 Potential Impacts of the Alternatives

Between 2000 and 2010, the long-term rearing target flows required by the Biological Opinion have been

met to the Highway 154 bridge. The installation of flashboards to achieve a 3-foot surcharge were
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installed in 2005, and surcharge occurred in 2005 and 2006. Spills also occurred in 2005, 2006, and 2008,
providing additional flows downstream to the Alisal reach in 2006, 2007, 2008, and 2009. These additional
flows have resulted in increased abundance of O. mykiss in the lower Santa Ynez River and its tributaries,
increased riparian vegetation quantity and quality, as well as spawning and rearing habitat along the
mainstem. Restoration projects implemented in the main tributaries have increased passage opportunities
for adults to access upstream spawning and rearing habitat, contributing to the increased numbers of

young-of-the year and juveniles observed.

The scoring analysis that follows was based on previous data available, and does not reflect the
on-the-ground improvements implemented since 2006. Consistent with the requirements of CEQA, the
analysis compares the benefits and impacts of each alternative relative to baseline conditions, and does
not include an evaluation of the proposed alternatives compared to pre-dam conditions. Prior to the
installation of the dams, approximately 90 river miles were available to support the various life history
and life-cycle phases of O. mykiss. As each dam was built, incremental loss of significant upper watershed
habitat occurred, along with associated anthropogenic impacts downstream. The installation of Bradbury
dam resulted in the conditions observed currently. Given the elements of the proposed alternatives, the
analysis focuses on impacts at Cachuma Lake and downstream of Bradbury dam (see Table 4-36B,

Summary of Scores).

The scoring method attempts to quantify relative habitat suitability and impacts associated with the
project alternatives by examining each life-cycle phase independently. This provides a limited
opportunity to evaluate the synergistic relationships between flows having different rates, decay times
and timing sequences, each of which plays an important role in providing suitable passage, spawning
and rearing opportunities for all the species of concern. However, by examining the potential impacts for

each species under each proposed alternative, three important factors were determined:
1. None of the proposed alternatives resulted in significant impacts to any of the fish species;

2. None of the proposed alternatives are significantly better or worse than the others when compared to
the baseline condition (Alternative 2); and,

3. Each alternative provides benefits when compared to the baseline condition (Alternative 2).
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Table 4-36B
Summary of Scores

Fish Alt 2 Alt 3B Alt 3C Alt 4B Alt 5B Alt 5C

Largemouth bass spawning Cachuma Lake 4.3 4.3 4.3 4.4 4.2 4.2
Sunfish spawning in Cachuma Lake 3.8 3.7 3.7 3.8 3.7 3.7
Bass and sunfish fry rearing in Cachuma Lake

based on reservoir drawdown 3.4 3.4 3.4 3.5 3.3 3.3
Opverall score for bass and sunfish 3.8 3.8 3.8 3.9 3.7 37
O. mykiss adult migration Alisal Road Bridge 2.7 35 3.5 3.5 35 35
O. mykiss spawning at Highway 154 Bridge 2.6 3.1 31 3.1 3.3 3.3
O. mykiss fry rearing at Highway 154 bridge 2.9 3.6 3.7 3.7 4 41
O. mykiss juvenile rearing Highway 154 bridge 2.6 3.4 3.5 3.5 3.4 3.4
Resident Fish rearing at Highway 154 bridge 2.6 3.4 35 3.5 3.4 3.4
Overall score for O. mykiss 2.7 3.4 3.5 3.5 3.5 3.5

4.7.2.1 Comparison of Alternatives

Given that the lake has surcharged and spilled on several occasions, it is possible to describe actual

impacts associated with the alternatives, especially 3C and 5C.

Alternative 2 (Baseline Condition): This condition effectively changed in 2000 with the implementation of

the rearing flows, passage supplementation flows and Adaptive Management account flows required by

the Biological Opinion.

Alternative 3B Operations under the Biological Opinion with a 1.8-foot surcharge directing fish releases:

e  With installation of the flashboards in 2005 to achieve the 3.0-foot surcharge level, there have been no
significant impacts to fish passage, spawning, fry rearing or juvenile rearing observed.

Alternative 3C Operations under the Biological Opinion with a 3.0-foot surcharge:

e Operations have basically complied with the required target rearing flows to the Highway 154 bridge
since 2000, and following the surcharge of Cachuma Lake in 2005 and 2006, have complied with the
supplemental flows to the Alisal reach required by the Biological Opinion. This has resulted in

increased abundance of O. mykiss and improved riparian vegetation conditions. These conditions

have also favored increased abundance of warm-water predators such as largemouth bass and
bullfrogs throughout the same reaches. This alternative reflects the operational standard established
by the Settlement Agreement. Target rearing flows are being maintained as required by the Biological

Opinion (see Subsection 2.4.2).
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Alternative 4B Operations under the Biological Opinion with a 3.0-foot surcharge and discharge of SWP

water to the river near Lompoc:

e No significant impacts were associated with this alternative, other than those associated with
temporary habitat removal and localized impacts to fish during construction of the four proposed
outlets near Lompoc.

Alternative 5B Operations under the proposed CalTrout Alternative 3A2 during wet and above-normal
water year types, with operations under the Biological Opinion during below normal, dry, and critical

water year types, assuming a 1.8-foot surcharge:

e As the surcharge level has been implemented to 3.0 feet, the impacts associated with this alternative
refer more to timing and amount of releases. The analysis below indicates that there were no
significant negative impacts to fish associated with this alternative.

Alternative 5C Operations under the proposed CalTrout Alternative 3A2 during wet and above-normal
water year types, with operations under the Biological Opinion during below normal, dry, and critical

water year types, assuming a 3.0-foot surcharge:

e As the surcharge level has been implemented to 3.0 feet, the impacts associated with this alternative
refer more to timing and amount of releases. The analysis below indicates that there have been no
significant negative impacts to fish associated with this alternative. Under this alternative, in wet and
above-normal years, 20 cfs would be required at the Highway 154 and Alisal Road bridges from April
15 to June 1. Flows would gradually decrease to 10 cfs by the end of June and would be held until
October 1.

The timing of water releases as well as the amount released are ultimately the factors associated with
each of the alternatives that could potentially impact fish. The requirements of the Biological Opinion
represent the consensus of minimal flows needed in order to support the continued survival of O. mykiss
in the Santa Ynez River. Further analysis of optimal timing and amount of flows needed in order to fully

recover the population is outside the scope of this proposed project.
4.7.2.2 Information from the 2007 Draft EIR

The impacts of the various alternatives on the fishes in Cachuma Lake and along the lower Santa Ynez
River are assessed below based on technical analyses and modeling performed by ENTRIX (2002 and
2006) for this EIR. Hydrologic data were provided by Stetson Engineers (2001a, 2001b, 2006a, 2006b).

Method of Analysis and Scoring

To provide an objective basis for comparing flow-related impacts among alternatives, a scoring system

was developed to compare the effects of the different flow regimes on fish habitat in the lower Santa Ynez
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River and in Cachuma Lake using modeled flow. A scoring system to allow for comparison of the
alternatives was set up on a relative scale of 0 to 5, with a score of 0 indicating little or no habitat value
and a score of 5 indicating the higher habitat value. A score of 5 was not established to determine the best
potential habitat conditions, but rather to reflect habitat conditions within the range of potential changes
in operations of the Cachuma Project. A separate scoring system was set up for each species and lifestage
that could potentially be affected by the proposed alternatives. If it was determined that no effect was
anticipated, such as for species in the lagoon, a qualitative comparison of the alternatives was provided.
The scoring system discussed above only provides a basis of comparison for the alternatives and does not
predict the actual amount or quality of habitat expected under the various alternatives. In addition, the
scores do not necessarily present a complete analysis of benefits of the alternatives. However, this
analysis does include a class of impacts for beneficial effects of alternatives (Class IV) compared to
baseline operations. Although CEQA does not require the discussion of positive environmental effects,
such an analysis was included in the 2003 Draft EIR and 2007 Revised Draft EIR and for consistency will

be included here.

The primary methods by which the alternatives may affect fish resources are through changes in
streamflow or lake storage, therefore, a score value was assigned to each monthly flow or water surface
elevation. The mean daily flows or water surface elevations were computed by the SYRHM for each
month of water years 1918 through 1993 for each alternative. The score was based only on the months
when the species/lifestage being evaluated would be expected to be present in the river or reservoir. The
frequency of each score value was calculated for the period of record for each alternative. Scores were
then averaged over the 76 years where streamflow and water surface elevations were simulated to
achieve an average score for each alternative for the species/lifestage group. These scores formed the
basis for habitat analyses for fish inhabiting the mainstem of the Santa Ynez River (steelhead and

residents) and fish inhabiting the reservoir.

The SYRHM runs were conducted to reflect operations pursuant to the alternatives; however, some
assumptions were made in the process. For example, the method/time/duration for releasing the
Adaptive Management Account water is not specifically stipulated within either the Biological Opinion
or the Fish Management Plan and has, in these documents, been left to the Adaptive Management
Committee. Thus, for the purpose of the hydrological analysis, it was assumed that during years other
than critical drought years the 500 af in the Adaptive Management Account was released to benefit fish
passage in accordance with the guidelines governing the Fish Passage Account. (In essence, the Fish
Passage Account was allocated 3,700 af instead of the 3,200 af included in the Biological Opinion and Fish

Management Plan.)

Impact Sciences, Inc. 4.7-27 Cachuma Project Water Rights Hearing 2" Revised Draft EIR
1042.001 April 2011



4.7 Southern California Steelhead and Other Fishes

Alternatives 5B and 5C operate under a different flow regime than Alternatives 3B, 3C, and 4B.
Alternatives 5B and 5C are described in Subsection 3.2. Under Alternatives 5B and 5C, “3A2 operations”
would not become the operating criteria for fish water releases until cumulative annual inflow into
Cachuma Lake exceeds 33,707 af (wet and above-normal water years). If cumulative annual inflow does
not reach this criterion, then operations would proceed under the Biological Opinion, with surcharges of

1.8 feet or 3.0 feet (Alternatives 3B and 3C, respectively).
4.7.2.3 Cachuma Lake — Resident O. mykiss

Resident O. mykiss present in Cachuma Lake require stream habitat to spawn and complete their life cycle
and therefore require access to tributaries to Cachuma Lake. Water level reductions due to modified
releases may affect the ability of these fish to migrate from Cachuma Lake into tributaries providing
spawning habitat. Changes in water surface elevation are not likely to affect fry, juvenile, or adult life
stages for resident O. mykiss. Fish spawned from lake resident O. mykiss typically spend two years in
streams and two years in the lake before maturing. Thus, fry and smaller juveniles will likely remain in
stream habitat where they will be unaffected by reservoir operations. Juveniles and adults, which inhabit

the lake, are mobile enough to be generally unaffected by changes in lake levels.

Resident O. mykiss migration into streams could potentially be affected by a phenomenon called stream
perching. Stream perching may result from wave action eroding the bank at the mouth of a stream, as the
reservoir water elevation recedes during the summer. Over time, a steep drop off or a high gradient chute
may form resulting in a partial or complete barrier to fish migration into spawning tributaries. Stream

perching is more likely to occur along relatively high gradient shorelines.

Depth soundings have been taken from the mouths of Cachuma and Santa Cruz creeks (ENTRIX, 1995),
two large tributaries to Cachuma Lake. The soundings were taken to a depth of approximately 20 feet
(reservoir surface elevations between 746 to 726 feet) to determine the potential for the stream mouths to
become perched. The results indicate that the gradient in both canyons between the depths measured was
relatively moderate, and no distinct changes in elevation were located. These results indicate that the
potential for stream perching is minimal. Hence, resident O. mykiss inhabiting Cachuma Lake would not

have difficulty ascending into tributaries under the varying lake levels of all alternatives.
4.7.24 Cachuma Lake — Game Fish

Many different fishes inhabit Cachuma Lake including resident O. mykiss, three-spine stickleback, prickly
sculpin, arroyo chub, mosquito fish, bass, sunfish, catfish, threadfin shad, goldfish, and carp. The
alternative operations would affect the timing and amount of water released from the reservoir and, as
such, would affect lake elevations and the near shore habitat of resident fishes. Depending upon the
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alternative chosen, the changes in project operations may result in a net gain or loss in aquatic habitat for
different life stages. The early life history stages (egg and fry) of fish are most vulnerable to effects from

fluctuations in water surface elevation.

ENTRIX's analysis of lake level fluctuation on game fish focused on two representative fish types: bass
and sunfishes. A rapid drop in water surface elevation could result in nests becoming dewatered,
resulting in the mortality of eggs. Fry spend their first few months rearing in shallow water in and
around aquatic plants and submerged objects where they find food and shelter from predators.
Largemouth bass were chosen for evaluation because they are highly sought-after by sportsmen, and
because their spawning requirements are similar to smallmouth bass, which also reside in Cachuma Lake.
Bluegill, redear sunfish, white crappie and black crappie are abundant in the lake (DFG Region 5 files;
CDWR, 1990), and these sunfishes form an important component of the sport-fishery, as well as serving
as a forage base for largemouth bass. There is considerable overlap in the spawning requirements of the
sunfishes. Therefore, the important characteristics of these species were combined into a single criterion

that was used to assess the effects of reservoir operations on their spawning success.

Members of the family Centrarchidae, which includes largemouth and smallmouth bass and the
“sunfishes,” (e.g., white and black crappie, bluegill, green sunfish, redear sunfish) often complete their
early life stages in water less than 10 feet deep. Nests are generally built in shallow water, and a rapid
drop in the water surface elevation could result in the nests becoming dewatered, resulting in the
mortality of eggs. Fry spend their first few months rearing in shallow water in and around aquatic plants
and submerged objects where they find food and shelter from predators. A rapid decrease in water
surface elevation during the rearing season may result in a loss in near shore cover through dewatering,
and an increase in the rate of mortality through predation. Therefore, bass and sunfish generally benefit
from relatively stable water surface elevations during their spawning season and fry rearing season. A
decrease in the amount of habitat during the fry-growing season may increase the fry’s vulnerability to
predation. However, concentrating fry in a smaller area may benefit the juvenile and adult life stages of
larger fish such as largemouth bass and black crappie, which feed on young fish, but this effect cannot be
quantified. Older centrarchids, juveniles and adults, are relatively unaffected by changes in water level,
therefore, the evaluation of the potential impacts to centrarchids concentrates on spawning and fry

survival.

To assess the effects of different lake levels under the alternatives, ENTRIX conducted an analysis
(2002 and 2006), which entailed estimating the amount of critical shallow water habitat for selected lake
fishes under different lake levels. ENTRIX then used a scoring system to rate the amount of habitat
available under the different alternatives due to different lake level fluctuations. ENTRIX examined the
effects of varying lake levels amongst the alternatives for the following habitats: (1) bass spawning;
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(2) sunfish spawning; and (3) bass/sunfish fry rearing. A description of scoring criteria for each species
and life stage is provided below. The change in lake levels under the various alternatives is described in

Subsection 4.2.2.

The median monthly lake elevation for Alternatives 3B and 5B is about the same as under baseline
operations (Alternative 2) because the greater releases for fish under Alternatives 3B and 5B are offset by
a 1.8-foot surcharge. Operations under Alternatives 3C, 4B, and 5C would exhibit higher lake levels

compared to baseline conditions due to surcharging at 3.0 feet.

The seasonal pattern of fluctuation would be similar among the six alternatives. Compared to baseline
conditions, the shoreline would be shifted from 750.75 feet to a higher shoreline at 751.8 feet under
Alternatives 3B and 5B or 753 feet under Alternatives 3C, 4B, and 5C where the pattern of seasonal and

annual fluctuation generally repeats.
Largemouth Bass Spawning Habitat

Site-specific data on largemouth bass spawning requirements from Cachuma Lake were not available
from the DFG Region 5 files (ENTRIX 1995). However, their spawning requirements have been well
documented in other settings. Spawning occurs in the spring (typically April and May) when water
temperature warms to approximately 57 to 61°F (Emig, 1966; Moyle, 1976). Largemouth bass build nests
in relatively shallow water over a variety of substrates, including gravel, sand, roots, and aquatic
vegetation. Nests are often built near rocks, submerged logs, or other structures providing protection to
the nest. Largemouth bass reportedly spawn at depths ranging between 0.5 and 24.5 feet (Stuber et al.,
1982c). However, the average depth at which bass spawn is typically at the shallower end of this range.
Largemouth bass nests were reported at depths of 0.5 to 2.5 feet, 3.9 to 5.9 feet, and 0.5 to 6.5 feet with an
average of approximately 2 feet, in three studies reported in Carlander (1977) and between 3.3 and
6.5 feet (Moyle, 1976). Stuber et al. (1982c) report that nests are found, on average, between 1.0 and
3.0 feet. Nests were more likely to be located at a depth of 2.5 feet than at 1.5 feet in a California reservoir
(Carlander, 1977). Largemouth bass in Millerton Lake, California, spawned at an average depth of
3.9 feet, with a range of 2 to 8.2 feet (Mitchell, 1982). On the basis of these data, largemouth bass

spawning habitat was defined as the lake area ranging in depth from 0.5 to 8.2 feet.

Incubation (to hatching) of largemouth bass eggs is largely influenced by water temperature, and ranges
from approximately 13 days at 50°F to 1.5 days at 86°F (data cited by Carlander 1977). The expected
temperature range in Cachuma Lake during the April and May spawning season is approximately 59 to
68°F, which would equate to an incubation period of approximately three to seven days. The newly

hatched largemouth bass spend five to eight days in the nest before they are able to rise up off the bottom
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and feed, and remain around the nest for an additional four to five days. Using the rates of nest
construction and embryo and larval development provided by Carlander (1977), at the expected water
temperatures in Cachuma Lake during April and May, larval largemouth bass would be expected to

leave the nest 13 to 21 days after the onset of nest construction.

Reservoir operations, specifically changes in water surface elevation, have the potential to adversely
affect spawning success. Stuber et al. (1982c) report that shallow (<4.5 foot deep) nests can be vulnerable
to destruction by wave action. Decreasing water surface levels may decrease nest production through
dewatering (i.e., loss of habitat), nest desertion, and disrupted spawning. Rapidly increasing water
surface elevations have also been reported to negatively affect largemouth bass spawning. Potential
mechanisms for declining reproductive success with increasing water surface elevations are decreasing
water temperatures and nest desertion by the male, which guards the nest. Abandonment by the male, it
is hypothesized, can lead to increased predation (Edwards et al. 1983). For these reasons, stable water

surface elevations during spawning are optimal (Stuber et al., 1982c).

In Millerton Lake, Mitchell (1982) found that an increase in the water surface elevation of approximately
13 feet resulted in a decrease in water temperature around the nests, which were then abandoned by the
adult bass. Mitchell (1982) reported that a water surface elevation increase of about 27 feet per month
(10.6-inch increase/day) was the upper limit for tolerance for bass in Millerton Lake. However, Millerton
Lake receives runoff from snow pack through the San Joaquin River, and the in-flowing water would be
expected to be colder than in-flowing water from the Santa Ynez River, which originates primarily from
rainfall. Therefore, a greater increase in water surface elevation may be required to disrupt spawning by
largemouth bass in Cachuma Lake, compared to conditions found in Millerton Lake. According to Stuber
et al. (1982c) an increase in water surface elevation of 33 feet can reduce the suitability of spawning

habitat by 30 percent.

ENTRIX assessed the potential for alternatives to affect largemouth bass spawning habitat by analyzing
the amount of spawning habitat (i.e., areas between 0.5 and 8.2 feet deep) affected by water surface
elevation changes during the months of April and May for each water year for the period of record for
each alternative. Using SYRHM simulations, ENTRIX compared water surface elevations at the end of
each month to those at the start to determine the extent to which reservoir operations under each
alternative affect the habitat available at the start of the month. ENTRIX developed a scoring system to
assess potential impacts of both reservoir drawdowns and reservoir increases during the spawning
period (April and May), as shown below. A high score suggests that largemouth bass have a high
likelihood of reproducing successfully under the reservoir operations for the particular alternative. A
score of 0 indicates a lower likelihood that spawning would be successful. These scoring criteria are
designed to allow a comparison of the potential effects of the different alternatives and do not constitute
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an assessment of all variables that determine success of redds. For instance, direct predation, amount of
shelter, specific timing of water surface elevation change to redd development, and other potential

variables are difficult to quantify and are not directly assessed in this scoring analysis.

Largemouth Bass Spawning Habitat Score Criteria

Criteria
Score Monthly Water Surface Elevation Decrease = Monthly Water Surface Elevation Increase

5 <0.5 feet <13.0 feet
which decreases the available spawning depth*by =~ which decreases the available spawning depth! by
>0 but <20% >0 but <20%
(20.5 ft to<2.0 ft) (=13 ftto <21 ft)

3 which decreases the available spawning depth by ~ which decreases the available spawning depth by
>20% but < 40% >20% but < 40%
(2.0 ft to < 3.6 ft) (221 ft to <29 ft)

2 which decreases the available spawning depth by which decreases the available spawning depth by
>40% but < 60% >40% but < 60%
(23.6 ft to<5.1 ft) (=29 ft to <37 ft)

1 which decreases the available spawning depthby =~ which decreases the available spawning depth by
>60% but <80% >60% but < 80%
(25.1ftto<6.7 ft) (2 37 ft to < 45 ft)

0 which decreases the available spawning depth by which decreases the available spawning depth by

>80% (> 6.7 ft)

> 80% (> 45 ft)

1 “Available spawning depth” is defined as the spawning habitat (area located between the depths of 0.5 and 8.2 feet) available at
the start of the month for potential nest building.

Sunfish Spawning Habitat

Site-specific data on sunfish spawn