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FINAL Encinitas-Solana Beach Coastal Storm Damage Reduction Project Integrated Feasibility Study &
Environmental Impact Statement/Environmental Impact Report (EIS/EIR)
San Diego County, California

This Final Integrated Feasibility Study Report and Environmental Impact Statement/Environmental Impact Report
(Integrated Report) presents a summary of the ongoing planning process for the Encinitas-Solana Beach Coastal
Storm Damage Reduction Project (Project). The purpose of the Project is to effectively reduce risks to public safety
and economic damages associated with bluff and beach erosion along the shorelines of the Cities of Encinitas and
Solana Beach. A secondary purpose is to reduce erosion and shoreline narrowing to improve recreational
opportunities. The Federal lead agency responsible for implementing the National Environmental Policy Act (NEPA)
is the U.S. Army Corps of Engineers, Los Angeles District (USACE). The local lead agencies responsible for
implementing the California Environmental Quality Act (CEQA) are the City of Encinitas and the City of Solana
Beach.

The recommended plan for Encinitas is EN-1B and for Solana Beach is SB-1B, which together compose the Locally
Preferred Plan. The recommended plan is comprised of beach nourishment of a 50 foot (ft) wide beach for the City of
Encinitas with renourishment cycles, on average, every 5 years and a 150 ft wide beach for the City of Solana Beach
with renourishment cycles, on average, every 10 years. The recommended plan will result in an initial placement of
sand of 340,000 cubic yards (cy) at Encinitas and 700,000 cy at Solana Beach. Sand would be dredged from
offshore, beyond the depth of closure, using borrow sites designated as SO-5, SO-6, and MB-1. That material would
then be placed directly onto the two receiver sites within Encinitas and Solana Beach.

Impacts associated with the Encinitas alternatives have been evaluated for all resource topics and were determined
to be less than significant for all resources except for the potential for discovery of unknown cultural resources at the
borrow sites during dredging. Impacts associated with the Solana Beach alternatives have been evaluated for all
resource topics and determined to be less than significant for all resources except biological resources, and the
potential for discovery of cultural resources at the borrow sites during dredging. Mitigation is proposed for the impacts
identified under each alternative and the severity of these impacts is directly relative to the size of the proposed
beach and associated number of days for construction, with the greatest potential for impacts to occur associated
with Alternative SB-1A and SB-2A, and reduced severity of potential impacts associated with Alternative SB-1C and
SB-2B. Mitigation for each alternative reduces all impacts to a level below significance.

All comments must be received by the contact person below on or before the following date: 22 June 2015.

Eduardo DeMesa

Acting Chief, Planning Division

U.S. Army Corps of Engineers, Los Angeles District

ATTN: Mr. Larry Smith (CESPL-PD-RN)

915 Wilshire Blvd.

Los Angeles, California 90017

Phone: 213.452.3246; Fax: 213.452.4204; Email: Lawrence.J.Smith@usace.army.mil
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ENCINITAS-SOLANA BEACH COASTAL STORM DAMAGE
REDUCTION PROJECT
INTEGRATED FEASBILITY STUDY
&

ENVIRONMENTAL IMPACT STATEMENT/ENVIRONMENTAL

IMPACT REPORT (EIS/EIR)

Note: The Feasibility Study and joint Environmental Impact Statement/Environmental Impact Report (EIS/EIR) for this
study have been integrated into one document to comprehensively meet USACE planning requirements as well as
federal and state environmental requirements.
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EXECUTIVE SUMMARY

S.1 Introduction

This Final Integrated Feasibility Study Report and Environmental Impact Statement/
Environmental Impact Report (Integrated Report) presents a summary of the ongoing planning
process for the Encinitas-Solana Beach Coastal Storm Damage Reduction Feasibility Study.
This Integrated Report is prepared in response to the resolution adopted by the House
Committee on Public Works and Transportation, dated May 13, 1993 and resolution adopted by
the House Committee on Transportation and Infrastructure, dated April 22, 1999. This study
was initiated in September 1999, in response to Public Law 106-60 (H.R. 2605), the Energy and
Water Development Act of 2000. This act provided funds to conduct a reconnaissance study of
the coastal bluff erosion problem at the Cities of Encinitas and Solana Beach, California, to
determine whether there was a Federal interest in coastal storm damage reduction for the study
area. The Encinitas Shoreline, San Diego County, California, 905(b) Reconnaissance Report
(USACE 2000) found that there was federal interest to study the feasibility of solutions to
coastal erosion problems in Encinitas and Solana Beach.

The feasibility phase of this study was initiated in 2000, when USACE signed a Feasibility Cost
Sharing Agreement (FCSA) with the Cities of Encinitas and Solana Beach as non-Federal
sponsors. Cost of the feasibility phase of the study is shared equally between USACE and the
non-Federal Sponsors.

This report describes baseline conditions, the formulation and evaluation of alternative plans,
and the identification of the National Economic Development (NED) Plan and a recommended
plan. The lead Federal agency for this study is the U.S. Army Corps of Engineers, Los Angeles
District (USACE); in coordination with the non-Federal study Sponsors, the Cities of Encinitas
and Solana Beach. Multiple agencies have and continue to contribute to this study effort.

S.2 Study Area

The Encinitas and Solana Beach shoreline study area is located along the Pacific Ocean in the
Cities of Encinitas and Solana Beach, in San Diego County, California. Encinitas is
approximately 10 miles south of Oceanside Harbor, and 17 miles north of Point La Jolla, as
shown in Figure ES-1.

The study area refers to the area of investigation that was studied in order to frame the
problems, opportunities and identify the Federal interest in formulation of a coastal storm
damage reduction plan. The study area extends from the southern limits of the City of Solana
Beach to the northern limits of the City of Encinitas. The Study Area was used to evaluate
potential need and opportunities to reduce storm damages caused by the erosion of coastal
bluffs resulting from wave attack. Within the study area two segments, shown in Figure ES-2,
were identified as presenting the greatest potential for protection value. Segment 1 is a portion
of the beach within the city limits of Encinitas that extends approximately 7,800 ft from the 700
block of Neptune Avenue south to West H Street. Segment 2 is the majority of the beach within
the city limits of Solana Beach, approximately 7,200 ft long extending from the southern city
limits north to Tide Park, close to the northern city limits of Solana Beach. The environmental
analysis herein looked at the segments and the surrounding areas for the purposes of
evaluating the potential for impacts in the context of the location and setting as prudent for each
topic and distinct from the Study Area. For example in addition to the segments where impacts
would occur directly, the water quality assessment included the nearshore waters and the
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offshore water areas where dredging would occur, the assessment of noise impacts included
residences and receptors along the bluff tops, and the assessment of air quality impacts
included contributions to the larger San Diego Air Basin.
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S.3 Purpose and Need

The purpose of the Encinitas-Solana Beach Coastal Storm Damage Reduction Project is to
effectively reduce risks to public safety and economic damages associated with bluff and beach
erosion along the shorelines of the Cities of Encinitas and Solana Beach. A secondary purpose
is to reduce erosion and shoreline narrowing to improve recreational opportunities.

The need for the proposed action is that ongoing bluff erosion and storm surge along
unprotected shorelines threatens public safety and causes structural damages that include
catastrophic damage to occupied buildings; and ongoing beach erosion will also result in
reduced recreational use of beaches, as described below.

PROBLEM STATEMENT: The Encinitas-Solana Beach shoreline has narrow beaches with
coastal bluffs exposed to crashing waves, particularly during the winter storm season. As sea
levels rise, the bluffs will be even more exposed to crashing waves, which carve notches into
the bluffs. Bluffs affected by these notches are then prone to episodic collapse. Consequently,
public facilities and residential properties on the upper bluff experience land loss and damages
to the property. In addition to this problem, the study area’s high demand for recreation while the
narrow beach area combined with bluff failures represent a significant safety issue for those
recreating.

Planning Objectives

Public concerns were used to develop problem statements and study goals and objectives. The
following were established as objectives for the proposed action.

e Reduce coastal storm damages to property and infrastructure along the study area
shoreline and the bluff top, prior to the need for emergency action, throughout the period of
analysis.

e Improve public safety in the study area by reducing the threat of life-threatening bluff
failures caused by wave action against the bluff base, throughout the period of analysis.

e Reduce coastal erosion and shoreline narrowing to improve recreational opportunities for
beach users within the study area throughout the period of analysis.

S.4 Plan Formulation

A full array of structural and non-structural measures were formulated to address identified
problems and opportunities. Models and focused technical studies were used to evaluate and
compare proposed alternative measures and plans.

Alternatives analyzed Include:

No Action

Managed Retreat

Beach Nourishment at Various Increments
Notch fills

Hybrid-Beach nourishment and notchfill
Visible Breakwaters

Submerged Breakwater/Artificial Reef
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e Groins
e Seawalls
¢ Revetment

Preliminary screening eliminated the following alternatives:

Managed Retreat

Emergent Breakwaters

Submerged Breakwater/Artificial Reef
Groins

Revetments

These alternatives were screened out because they would not meet project needs and
objectives and/or because the costs for implementation to meet the needs and objectives would
be disproportionately high.

Secondary screening eliminated the following alternatives:

e Notchfill
e Seawalls

These alternatives were determined to have the potential to meet a basic project need or
objective of the project at proportionally lower implementation costs than those alternatives
screened out in the preliminary screening. However, these alternatives do not meet all the
project needs and objectives. Furthermore, the level of effectiveness of these alternatives
relative to the implementation costs is not favorable when compared to the alternatives carried
forward.

The alternatives carried forward into detailed analysis and evaluation meet the project needs
and objectives. Numerous scenarios for potential additional beach widths at each segment and
at high and low sea level rise (SLR) scenarios were explored to determine the most prudent and
practicable design widths, ranging from 50 ft to 400 ft of additional width at 50—ft increments.
Alternatives for Encinitas and alternatives for Solana Beach were analyzed independent of each
other in order to identify the optimal project plan for implementation within the entire project
area. The alternatives for the Encinitas project segment could then be paired with any of the
alternatives for the Solana Beach segment to produce the plan with maximized effectiveness.
The alternatives carried forward have been developed for this Integrated Report and are
considered at an equal level of detail so decision makers and the general public can make a
fully informed decision regarding coastline management.

The final array of alternatives included beach nourishment at various increments and a hybrid of
beach nourishment and notchfills, as shown in Table ES-1.

S.5 Summary of Potential Environmental Effects and Proposed Mitigation

As detailed in Section 5, each of the potential alternatives has been evaluated to determine if
implementation would result in potential effects on the environment. Each alternative was
identified to have effects that would not be substantial or adverse for the issues including
Geology and Topography, Oceanographic and Coastal Processes, Water and Sediment Quality,
Air Quality, Greenhouse Gasses, Aesthetics, Socioeconomics/Environmental Justice,
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Transportation, Land Use, Recreation, Public Safety and Public Utilities. Potential effects that
require mitigation or monitoring consist of the following: 1) covering vegetated rocky substrate
within the near shore would result from implementation of the nourishment at the Solana Beach
receiver site, requiring mitigation consisting of providing additional rocky substrate in the near
shore that can be vegetated, as well as monitoring to record effects and whether any
unexpected adverse effects occur; and 2) the potential for discovery of cultural resources at the
borrow sites during dredging exists, therefore the project will monitor dredge and fill operations
for the presence of unknown cultural resources, with provisions to halt construction should
unknown cultural resources be located until they can be evaluated and coordination with SHPO
concluded. In addition, implementation of nourishment activities would occur on a 24-hour, 7
day a week basis during which nighttime noise levels would exceed each of the city’s noise
regulations, necessitating a variance from the Cities to implement activities through the night.
With the exception of the No Action Alternative, all alternatives resulted in the similar potential
effects and need for mitigation, the degree or severity of the impacts varied amongst the
alternatives and, for the biological impacts, the acreage of necessary mitigation area varied
amongst the alternatives.

Affected Environment

This Final Integrated Report provides a description of the existing environmental conditions in
the project areas, describing existing conditions for the following resource categories:
topography, geology and geography, oceanographic and coastal processes, water and
sediment quality, biological resources, cultural resources, aesthetics, air quality, noise,
socioeconomics, transportation, land use, recreation, public safety, and public utilities.
Hazardous materials were eliminated from further review after determination that no hazardous
materials are present in the project area.

Environmental Conseguences

Table ES-2 summarizes the potential effects under each of the alternatives, including the No
Action Alternative. Impacts associated with the Encinitas segment alternatives have been
evaluated for all resource topics and were determined to be less than significant for all
resources except cultural resources (discovery). Mitigation is proposed for the impacts identified
under each alternative and the severity of these impacts is directly relative to the size of the
proposed beach and associated number of days for construction, with the greatest potential for
impacts to occur associated with Alternatives EN-1A and EN-2A, and reduced severity of
potential impacts associated with Alternatives EN-1B and EN-2B. Mitigation reduces all impacts
to a level below significance.

Impacts associated with the Solana Beach segment alternatives have been evaluated for all
resource topics and determined to be less than significant for all resources except biological
resources and cultural resources (discovery). Mitigation is proposed for the impacts identified
under each alternative and the severity of these impacts is directly relative to the size of the
proposed beach and associated number of days for construction, with the greatest potential for
impacts to occur associated with Alternative SB-1A and SB-2A, and reduced severity of
potential impacts associated with Alternative SB-1C and SB-2B. Mitigation reduces all impacts
to a level below significance.
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Table ES-1 Final Alternatives 1

Initial SLR 730,000 390,000
Placement Low
Volume (cy) SLR 680,000 340,000
Re- High 5-yr 5-yr
. SLR
Nourishment Low
Cycle SLR 5-yr 5-yr
High
Added Beach | SLR 1001t S0 1t
MSL Width Low
SLR 100 ft 50 ft

800,000 390,000
700,000 340,000
10-yr 5-yr
10-yr 5-yr
100 ft 50 ft
100 ft 50 ft

Assumes
that the
continued
practice of
emergency
permitting for
seawalls
along the
segment
would
continue.

initial High 1,620,000 790,000 540,000 790,000 540,000 | ASsumes
SLR that the
Placement Low continued
Volume (¢y) | o g 960,000 700,000 440,000 700,000 440,000 practice of
High emergency
Re- SLR 14-yr 10-yr 10-yr 10-yr 10-yr permitting for
Nourishment
Low seawalls
Cycle LSR 13-yr 10-yr 10-yr 10-yr 10-yr along the
High 300 ft 150 ft 100 ft 150 ft 100 ft segment
Added Beach | SLR would
i continue.
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ES-2 Summary of Potential Impacts to Biological and Cultural Resources

Alternative Biological Resources Cultural Resources
Encinitas Segment
EN-1A: Beach Less than significant Significant

Nourishment
(100 ft; 5-yr cycle)

The sensitivity of prehistoric resources within each borrow site may vary
laterally based on the occurrence of submerged landforms, and vertically
based on the types of sediments revealed by the vibracore sample. While
the sensitivity of contexts around the borrow sites is generally assessed as
low, there is the potential for discovery and/or loss of sensitive cultural
resources during dredging activities. A monitoring program will be
implemented to avoid potential impacts associated with discovery of
resources.

EN-1B: Beach
Nourishment
(50 ft; 5-yr cycle)
and
EN-2A: Hybrid
(100 ft; 10-yr cycle)
and
EN-2B: Hybrid
(50 ft; 5-yr cycle)

Less than significant

Significant

Monitoring will be similar to EN-1A. Consequences are similar to EN-1A,
however, since the volume of material to be dredged under these
alternatives is reduced; the potential for discovery and impact to prehistoric
resources is incrementally reduced.

EN-3: No Action

Less than significant

Less than significant

Encinitas & Solana Beach Shoreline Study
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| Alternative Biological Resources Cultural Resources
Solana Beach Segment
SB-1A: Beach Significant Significant

Nourishment
(200/300 ft; 13/14-yr
cycle)

Sand introduced into the system would
indirectly impact up to 8.4 acres of marine
biological resources (benthic habitat) as a
result of burial or degradation of sensitive
habitats and resources, under the low sea
level rise scenario. Mitigation in the form
of a 16.8-acre mid-depth reef or a 12.6-
acre deep artificial reef would be required.
Mitigation would reduce impacts to
below a level of significance.

The sensitivity of prehistoric resources within each borrow site may
vary laterally based on the occurrence of submerged landforms, and
vertically, based on the types of sediments revealed by the vibracore
sample. While the sensitivity of contexts around the borrow sites are
generally assessed as low, there is the potential for discovery and/or
loss of sensitive cultural resources during dredging activities. A
monitoring program will be implemented to avoid potential impacts
associated with discovery of resources.

SB-1B: Beach
Nourishment
(150 ft; 10-yr cycle)
and
SB-2A: Hybrid
(150 ft; 10-yr cycle)

Significant

Sand introduced into the system would
indirectly impact up to 6.8 acres of marine
biological resources (benthic habitat) as a
result of burial or degradation of sensitive
habitats and resources, under the low sea
level rise scenario. Mitigation in the form
of a 13.6-acre mid-depth or a 10.2-acre
deep artificial reef would be required.
Mitigation would reduce impacts to
below a level of significance.

Significant

Consequences are similar to SB-1A; however, since the volume of
material to be dredged under these alternatives is reduced; the
potential for discovery and impact to prehistoric resources is
incrementally reduced. A monitoring program will be implemented to
avoid potential impacts associated with discovery of resources.

SB-1C: Beach
Nourishment
(100 ft; 10-yr cycle)
and
SB-2B: Hybrid
(200 ft; 10-yr cycle)

Significant

Sand introduced into the system would
indirectly impact up to 1.6 acres of marine
biological resources (benthic habitat) as a
result of burial or degradation of sensitive
habitats and resources, under the low sea
level rise scenario. Mitigation in the form
of a 3.2-acre mid-depth or a 2.4-acre
deep artificial reef would be required.
Mitigation would reduce impacts to
below a level of significance.

Significant

Consequences are similar to SB-1A; however, since the volume of
material to be dredged under these alternatives is reduced; the
potential for discovery and impact to prehistoric resources is
incrementally reduced. A monitoring program will be implemented to
avoid potential impacts associated with discovery of resources.

SB-3: No Action

Less than significant

Less than significant
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Cumulative Impacts

Federal guidelines for implementing the National Environmental Policy Act (NEPA) define a
cumulative impact as one “which results from the incremental impact of the action when added
to other past, present, and reasonably foreseeable future actions regardless of what agency
(Federal or non-Federal) or person undertakes such other actions” (40 CFR § 1508.7).
California guidelines for implementing California Environmental Quality Act (CEQA) require a
discussion of significant impacts resulting from incremental effects considered significant when
viewed in combination with the effects of “past, present, and probable future projects producing
related or cumulative impacts”, or in relation to “a summary of projections contained in an
adopted general plan or related planning document, or in a prior environmental document which
has been adopted or certified, which described or evaluated regional or area wide conditions
contributing to the cumulative impact.” (Cal. Code. Regs, Title 14, § 15130(b)(1)(A) and §
15130(b)(1)(B)).

Using this guidance, cumulative impacts were analyzed in consideration of other reasonably
foreseeable projects in the vicinity of the project area. Cumulative projects considered in this
analysis included other ongoing or proposed beach nourishment projects adjacent to the
receiver sites; capital improvement or development projects proposed in areas adjacent to the
receiver sites; and proposed actions planned for areas adjacent to the borrow sites. The results
of this analysis concluded that significant cumulative impacts would not occur as a result of
implementing any of the action alternatives with the implementation of mitigation measures.

Effects Found Not to Be Significant

Resources that were brought forward for the proposed Encinitas-Solana Beach Coastal Storm
Damage Reduction Project for further analysis and are addressed in this Integrated Report
included topography, geology and geography, oceanographic and coastal processes, water and
sediment quality, biological resources, cultural resources, air quality, greenhouse gases, noise,
socioeconomics, transportation, land use, recreation, public safety, and public utilities. This
analysis determined that the proposed project would not have a long-term significant effect on
these resources and the analyses of these issues are detailed in this document in Section 5.0.

One resource found not to be significant that was not analyzed in this Integrated Report was
hazardous materials. Federal, state, and local regulatory databases were searched to
determine whether any known contaminated sites are located in the study area. According to a
search performed by Environmental Data Resources, Inc., no hazardous waste materials were
found in the project area. Based on the research performed during the initial study, significant
hazardous, toxic, or radioactive waste issues associated with the shoreline and borrow site
activities are not expected.

Significant Unavoidable Adverse Effects

This Integrated Report considered the potential impacts of the alternatives, in addition to the No
Action Alternative, on several resource categories: topography, geology and geography,
oceanographic and coastal processes, water and sediment quality, biological resources, cultural
resources, aesthetics, air quality, greenhouse gases, noise, socioeconomics, transportation,
land use, recreation, public safety, and public utilities. Significant impacts to biological
resources have been identified that would be unavoidable for the Solana Beach segment from
the recommended plan. Mitigation has been proposed to offset impacts, including quality or
guantity of benthic habitat as well as temporal loss of environmental services of the impacted
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habitat because it would take at least 2 years to identify impacts before mitigation could occur.
Mitigation would reduce impacts to below a level of significance. There is a potential for
significant impacts to cultural resources if there is an unexpected discovery in the borrow sites
during dredging operations. Monitoring during dredge and fill operations during construction
would reduce the potential impact to a level below significance. These impacts are shown in
Table ES-2.

Environmental Commitments

ES-3 Summary of Design Features/Monitoring Commitments and Mitigation Measures (if
necessary)

_ _ Implementation
Design Features Purpose Timin o ers
9 b 9 Responsibility
Water and Sediment Quality
Construct “L"-shaped Anchor sand placement .
. . . , Construction
berms at all receiver operations and reduce During beach fill
) - contractor
sites nearshore turbidity
Maintenance for land-
based vehicles will occur | Avoid minimal . .
) . R During beach Construction
in staging area away contamination from : .
: nourishment/notchfill contractor
from beach and leaks, if any
sensitive areas
Use proper Best
Management Practice Avoid petroleum spills During beach Construction
(BMPs) during vehicle P P nourishment/notchfill contractor
fueling
Generate Oil Spill Prepared prior to
Prevention and - mobilization.
Ensure minimal . .
Response Plan S Implemented during Construction
contamination from fuel . .
(OSPRP) for hazardous . operation of equipment contractor
] . leaks, if any -
spill prevention and on the beach or in the
containment water
Prepared prior to
Minimize mobilization of | mobilization.
Prepare Storm Water : . .
. . contaminants and flow Implemented during Construction
Pollution Prevention ) : . .
into ocean during storm | operation of equipment contractor
Plan (SWPPP) ;
events. on the beach or in the
water
Biological Resources
Design borrow sites to Engineering
maintain adequate Avoid direct impacts to Final engineering and contractor and
distance from reefs, reefs and kelp during construction construction
kelp, and other features contractor
Air Quality
Where practicable,
maintain and tune
engines per
manufacturer's . . .
e . o During all construction Construction
specifications to perform | To reduce air emissions S
AR activities contractor
at California Air
Resources Board
(CARB) and/or EPA
certification, where
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Design Features

Purpose

Timing

Implementation
Responsibility

applicable, levels and to
perform at verified
standards applicable to
retrofit technologies.

Where practicable,
employ periodic,
unscheduled inspections
to limit unnecessary
idling and to ensure that
construction equipment
is properly maintained,
tuned, and modified
consistent with
established
specifications.

To reduce air emissions

During all construction
activities

Construction
contractor

Reduce use, trips, and
unnecessary idling from
heavy equipment.

To reduce air emissions

During all construction
activities

Construction
contractor

Prepare an inventory of
equipment and identify
the suitability of add-on
emission controls for
each piece of equipment
prior to construction.
Meet CARB diesel fuel
requirement for off-road
and on-highway, and
where appropriate use
alternative fuels such as
natural gas and electric.

To reduce air emissions

During all construction
activities

Construction
contractor

Where practicable,
require contractor
adherence to
manufacturers
recommendations for
engine operation and
maintenance.

To reduce air emissions

During all construction
activities

Construction
contractor

If practicable, lease new,
clean equipment
meeting the most
stringent of applicable
Federal or State
Standards.

To reduce air emissions

During all construction
activities

Construction
contractor

Utilize EPA-registered
particulate traps and
other appropriate
controls where suitable,
to reduce emissions of
diesel particulate matter
and other pollutants at
the construction site.

To reduce air emissions

During all construction
activities

Construction
contractor
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Design Features

Purpose

Timing

Implementation
Responsibility

Develop construction
traffic and parking
management plan that

N . . o During all construction Construction
minimizes traffic To reduce air emissions S
. activities contractor
interference and
maintains traffic flow
prior to construction.
Aesthetics
Notch fill material will be
colorized and textured to | Improve aesthetics of . ' Construction
o . During notch fill
match the existing bluff erodible concrete contractor
face.
Cultural Resources
C_ultural Resource Avoid/Minimize impacts | During all construction
Discovery LS USACE
to resources. activities
(CR-1)
Noise
Prqper!y tune and . Minimize noise During beach Construction
maintain all construction o . .
. emissions. nourishment/notch fill contractor
equipment/
Fit all equipment with
properly operating Minimize noise During beach Construction
mulfflers, air intake o : .
. . emissions. nourishment/notch fill contractor
silencers, and engine
shrouds.
Locate stationary noise
sources as far from Minimize noise levels at . .
i : : o . . During beach Construction
sensitive residential sensitive residential . .
. . nourishment/notch fill contractor
noise receptors as noise receptors
feasible.
U§e electric motor to Minimize noise During beach Construction
drive booster pump o . .
emissions. nourishment/notch fill contractor

where feasible.

Socioeconomics/Environmental Justice

Coordinate with
commercial fishermen;
establish offshore transit
corridors in consultation
with a commercial
fishermen
representative; issue
Notice to Mariners.

Avoid conflicts with local
commercial fishing
operations

Before and during
dredging operations

Coast Guard (via
construction
contractor) and
USACE

Public Safety

Issue Notice to Mariners
and maintain 300-ft

Warn boaters/fishermen

Before and during

Coast Guard (via

buffer around of dredgmg' activities to dredging activities construction
ensure avoidance contractor)
monobuoy.
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Design Features Purpose

Timing

Implementation
Responsibility

Generate safety plan to
restrict public access at
receiver and notch fill
sites and maintain 150-ft
buffer around
construction areas.

Public safety during
construction

During beach
nourishment/notch fill
activities

Construction
contractor, in
coordination with
local lifeguards

Monitoring Commitments

Monitoring Feature | Purpose

| Initial Fill

| Renourishment

Geology and Topography

Determine changes in
beach and seabed
morphology. Trigger
renourishment events.
Lagoon entrance monitoring
is included in the 19
transects.

Physical Monitoring
Plan

One year prior to initial
construction, spring and
fall. Semi-annually,
spring and fall for the
life of the project.

Same as initial fill.

Water and Sediment Quality

Monitoring at borrow and
receiver sites for salinity,
pH, water temperature,
dissolved oxygen, and light
transmissivity (turbidity) to
avoid turbidity impacts to
fish and aquatic species

Water Quality
Monitoring Plan

One week prior, weekly
during dredging and
beach fill operations,
and one week after
completion.

Same as initial fill.

Biological Resources

Map extent of reef habitat

Habitat Monitoring and submerged aquatic

One year prior to
construction, spring and

Plan habitat. Used to determine | fall. Annually for two None.
nature and size of project years post-construction,
impacts. spring and fall.
Five years post-
Biological Mitigation Monitqr for success of any mitigation construction
biological mitigation atl, 3, 6, & 12 months None.

and Monitoring Plan constructed.

for year 1; spring and
fall for years 2-5.

Identify suitable grunion
spawning habitat and
monitor use during beach fill
operations.

California Grunion
Monitoring and
Avoidance Plan

Prior to the start of
beach fill operations and
during predicted runs
occurring during beach
fill operations.

Same as initial fill.
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Monitoring Commitments

Monitoring Feature

Purpose

Initial Fill

Renourishment

Snowy Plover
Monitoring and
Avoidance Plan

Screen for presence and
monitor effectiveness of
avoidance measures (if
present). Avoidance
measures are discussed in
section 5.5.3.

Monitor Seaside
Parking Lot at Cardiff
State Beach, (if
proposed for use as
staging area) prior to
mobilization. Implement
avoidance measures
whenever Seaside
Parking lot is being
used as an equipment
staging area.

Survey all beach fill
and staging areas for
presence. Avoid if
present.

Borrow Site
Monitoring Plan

Monitor seafloor
morphology, water quality,
and benthic habitat quality
at offshore borrow sites.

One year prior to
construction, spring and
fall. Annually for two
years post-construction,
spring and fall.

Same as initial fill.

Cultural Resources

Cultural Resources
Monitoring Plan

Monitor dredge and fill
operations for the presence
of unknown cultural
resources. Provisions to halt
construction should
unknown cultural resources
be located until they can be
evaluated and coordination
with SHPO concluded.

Periodic monitoring
during dredge and fill
operations. Perform
survey of borrow sites
prior to initial
construction.

Periodic monitoring
during dredge and fill
operations.

Noise

Noise Monitoring
Plan

Verify noise levels remain
below significance levels.

Performed during all
beach construction
activities.

Same as initial fill.

Recreation

Surfing Monitoring
Plan

Monitor surfing conditions to
confirm if impacts occur.

One year prior to
construction. Annually
for two years post-
construction.

Same as initial fill.

Environmental Operating Principles

The study addresses the USACE Environmental Operating Principles as below:

o Foster sustainability as a way of life throughout the organization.
0 Monitoring plans will be used to determine if adaptive management measures
should be implemented for renourishment events to minimize environmental

impacts.

o Proactively consider environmental consequences of all Corps activities and act

accordingly.

o Avoid direct impacts to reefs and kelp.
o Avoid and minimize impacts on environmental resources/habitats.
e Create mutually supporting economic and environmentally sustainable solutions.
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0 Recommended Plan reduces risk of coastal storm damages while balancing
environmental impacts against levels of residual risk.

e Continue to meet our corporate responsibility and accountability under the law for
activities undertaken by the Corps which may impact human and natural environments.

0 NEPA, FWCA, and ESA requirements met.

o Consider the environment in employing a risk management and systems approach
throughout life cycles of projects and programs.

o0 Minimize impacts on surrounding habitats through adaptive management.

o Communicate impacts and residual risk to stakeholders and the public

e Leverage scientific, economic, and social knowledge to understand the environmental
context and effects of Corps actions in a collaborative manner.

o Coordination with Planning Centers of Expertise for Coastal Storm Damage
Reduction (PCX-CSDR) and Ecosystem Restoration (PCX-ECO) occurred
extensively.

e Employ an open, transparent process that respects views of individuals and groups
interested in Corps activities.

o0 Actively listen/respond to and incorporate public concerns.

USACE Campaign Plan

The study addresses Goal 2, “Deliver enduring and essential water resource solutions, utilizing
effective transformation strategies” by doing the following:

e Assurance of engineering, economic, and environmental sustainability of project over
50-year economic life

¢ Recommended Plan peer reviewed and supported by Sponsor and Resource Agencies

e Adaptive management measures incorporated to account for potential adverse
environmental/cultural impacts

S.6 The Recommended Plan

The recommended plan for the Encinitas-Solana Beach project consists of alternative EN-
1B/SB-1B, identified as the locally preferred plan (LPP) for the entire project reach. This
recommended plan involves sand nourishment on the study area beaches as the most effective
method of reducing coastal storm damages. The study sponsors (the Cities of Encinitas and
Solana Beach) have both opted for an LPP to reduce initial project costs, reduce initial
environmental impacts and mitigation requirements, and address objections of the California
Coastal Commission (CCC) to USACE's original Coastal Consistency Determination (CD).

The LEDPA is the practicable alternative that is least damaging to the aquatic ecosystem. The
term "practicable" is defined in 40 CFR 230.10(a)(2) as: "An alternative ... available and capable
of being done after taking into consideration cost, existing technology, and logistics in light of
overall project purposes.”

Alternative EN-1A and Alternative SB-1A are impracticable due to the objection of the California
Coastal Commission that these plans are inconsistent with the California Coastal Management
Program and therefore are dismissed from further consideration under the Clean Water
Act.Notch fills included in Alternative EN-2A result in greater environmental impacts for that
alternative than EN-1B. Notch fills included in Alternative EN-2B result in greater impacts to the
aguatic environment when compared to Alternative EN-1B, although both of these alternatives
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build same-sized beaches. The LEDPA for Encinitas is identified as Alternative EN-1B.
Alternative SB-1C would have lesser direct construction impacts to the aquatic environment
than Alternatives SB-1B, SB-2A, and SB-2B. However, the greater residual risk from SB-1C
results in higher chances of sea wall construction by individual landowners during the life of the
project. The impacts resulting from the construction of sea walls results in greater overall
environmental impacts from Alternative SB-1C than SB-1B. When episodic bluff failure occurs,
first staircases are lost, if present, then land near the bluff-top edge is lost. Before the structure
can be undermined by repeated bluff failures, a seawall is constructed and maintained by the
parcel owner. Seawall design and construction are sporadic, non-uniform, and result in varying
levels of protection. All result in substantial environmental impacts to the beach during
construction. Seawalls result in loss of beach access. The LEDPA for Solana Beach is
identified as Alternative SB-1B.

The total project initial placement volume is 1,040,000 cy, with an initial placement in the
Encinitas project segment of 340,000 cy of sand (under Low Sea Level Rise (LSLR)), extending
the base year beach width at mean-sea level approximately 50 ft. Nourishments would occur,
on average, every 5 years and require placement of 220,000 cy. Net annual benefits are
expected to be $247,000. Initial fill volume within the Solana Beach project segment is 700,000
cy (LSLR) that extends the base year beach width at mean-sea level approximately 150 ft.
Nourishments would occur, on average, every 10 years and require placement of 290,000 cy.
Net annual benefits are expected to be $1.35 million.

Sand would be dredged from offshore, beyond the depth of closure, using borrow sites
designated as SO-5, MB-1, and SO-6. That material would then be placed directly onto the two
receiver sites within the Encinitas and Solana Beach project segments.

Information on both plans is presented below. Initial construction includes sand replenishment,
mitigation measures, monitoring, and all other costs related to the initial project construction.
Continuing construction consists of all subsequent costs related to sand replenishment after the
initial replenishment through the 50 year period of Federal participation. Annual National
Economic Development (NED) benefits are increases in the net value of the national output of
goods and services. NED benefits are amortized, which means they are discounted and spread
evenly across each year of the 50 year study period. The benefit-cost ratio (BCR) is the ratio of
project benefits to costs. Ratios greater than 1.0 indicate benefits are greater than costs. The
BCR is presented with full recreation benefits. During the plan formulation process recreation
benefits are not allowed to exceed Coastal Storm Damage Reduction benefits to ensure
alternatives are formulated for the primary purpose of Coastal Storm Damage Reduction. “Full
recreation benefits” are the entire amount of recreation benefits the project is estimated to
generate.

Low SLR EN-1B SEGMENT 1 SB-1B SEGMENT 2
Initial Construction $10,975,000 $19,569,000
Periodic Nourishment $89,209,000 $45,139,000
Total Cost $100,184,000 $65,708,000
Annual Net NED Benefits® $247,000 $1,350,000
BCR (includes full Recreation Benefits) 1.11 1.84
BCR (CSDR Benefits only) 0.52 0.87

1 OCT 2014 Price Level

L Full recreation benefits included
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1 INTRODUCTION

The U.S. Army Corps of Engineers (USACE), Los Angeles District (USACE-SPL), in conjunction
with the Cities of Encinitas and Solana Beach (Sponsors), has conducted a coastal storm
damage reduction feasibility study along the shorelines of Encinitas and Solana Beach.

This Feasibility Study uses the USACE six-step plan formulation process carried out in
conjunction with the Sponsors, interested stakeholders, resource agencies, and the public.
Problems and needs related to coastal storm damage reduction within the Cities of Encinitas
and Solana Beach have been identified through the study process. Prior studies and reports
were reviewed and new information has been acquired to inventory current conditions and
forecast future trends (which serve as the “baseline” conditions of the “no action” alternative)
related to the public concerns, problems and needs of the study. Alternative plans have been
formulated, evaluated and compared to each other as well as to the baseline conditions to
select a recommended plan of action for coastal storm damage reduction. The Feasibility Study
identifies reasonable alternatives to address the problems and opportunities related to coastal
storm damage reduction that complies with applicable laws, regulations and policies of the
USACE Civil Works program.

1.1 Report Organization and Guiding Regulations

This report is an integrated Feasibility Report and joint Environmental Impact Study/
Environmental Impact Report (EIS/EIR) [Integrated Report]. This Integrated Report includes the
alternatives analysis, which develops options that focus on the reduction of storm damages
along with an assessment of environmental impacts. The alternatives are evaluated, and
recommendations are made. This feasibility study was conducted in accordance with current
USACE regulations and policies including, but not limited to the Principles and Guidelines for
Water Resources and ER 1105-2-100, Planning Guidance Notebook (22 April 2000), and
Guidance for Conducting Civil Works Planning Studies (Dec 1990). The report was also
prepared in accordance with the requirements of the National Environmental Policy Act (NEPA)
(42 USC 4321 et. seq), Council on Environmental Quality (CEQ) NEPA implementing
regulations (40 C.F.R parts 1500-1508), and USACE NEPA regulations (33 C.F.R. part 230).

This report provides the existing and future without-project (baseline) conditions, formulation
and evaluation of alternatives and identification of a recommended plan for the Encinitas and
Solana Beach Feasibility Study. This Integrated Report includes a combined draft EIS/EIR to
address requirements of both NEPA and the California Environmental Quality Act (CEQA). The
Integrated Report also includes technical appendices that support the plan formulation and
evaluation process, as well as technical appendices that provide detailed information related to
coastal engineering and sediment transport analyses, geotechnical investigations and proposed
borrow sites, nearshore impact analyses, detailed cost estimates, and economics, and real
estate investigations.

Both the Feasibility Study and the EIS/EIR are contained in this Integrated Report. Because it is
integrated, it appears slightly different in structure and content then a stand-alone document.
The required contents of each report are contained in this integrated version. To help the reader
navigate this Integrated Report, an overview of the contents and purpose of each section are
summarized as follows:

e Section 1 - Introduction: identifies the authorizing legislation, project background, an
overview of the study area and environmental setting, and prior studies and reports. The
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structure of this section is closely linked to the typical Feasibility Study contents, but
contains information necessary for an EIS/EIR.

e Section 2 - Need For and Objectives of Proposed Action: establishes the purpose and
need, planning objectives and criteria, planning constraints, and provides an overview of
the regulatory setting. The structure of this section is also closely linked to the typical
Feasibility Study contents but contains information necessary for an EIS/EIR, including
the Purpose and Need analysis required in an EIS.

e Section 3 - Alternatives: sets out the Plan Formulation with and without project
conditions and assumptions, identifies alternatives subject to preliminary screening and
secondary screening, and lists alternatives eliminated from further consideration. The
final array of feasible alternatives to be fully evaluated in the EIS/EIR is described in
more detail via text, tables, and figures. The full disclosure of alternatives considered but
screened out and alternatives carried forward for further study is key to both the
Feasibility Study and the EIS/EIR.

e Section 4 - Affected Environment: describes the existing, potentially affected
environment in the Encinitas — Solana Beach study area for a total of 15 issue areas.
These include topography, water and sediment quality, aesthetics, recreation, air quality,
noise, biological and cultural resources, etc. Regulations specifically applicable to each
issue are noted. This section is consistent with NEPA terminology, but corresponds to
the description of Existing Conditions under CEQA.

e Section 5 - Environmental Consequences: discloses the potential consequences of
implementing each of the alternatives for each of the 15 issue areas. Mitigation
measures are identified, if applicable. This section is consistent with NEPA terminology,
but corresponds to Impact Analysis under CEQA.

e Section 6 — Cumulative Project Impacts: evaluates the potential impacts associated with
implementation of each alternative in combination with other past, present and
reasonably foreseeable projects.

e Sections 7-11: include other NEPA/CEQA requirements such as effects found not to be
significant, unavoidable significant impacts, environmental commitments, energy
requirements, short-term uses versus long-term productivity, etc. Public involvement and
agency coordination is documented in Section 11.

e Sections 12-16: includes conclusions and recommendations, list of preparers, glossary,
references, and an index.

o Appendices: There are a total of 14 appendices with more detailed technical
information.

1.2 Study Authority

The Encinitas and Solana Beach Shoreline Feasibility Study was authorized by two resolutions.
The study of the Encinitas shoreline was authorized by a May 13, 1993 Resolution of the House
Public Works and Transportation Committee that reads as follows:

“Resolved by the Committee on Public Works and Transportation of the United States
House of Representatives, That, in accordance with Section 110 of the River and Harbor Act
of 1962, the Secretary of the Army, acting through the Chief of Engineers, is directed to
make a survey to investigate the feasibility of providing shore protection improvements in
and adjacent to the City of Encinitas, California, in the interest of storm damage reduction,
beach erosion control, and related purposes.”

Authorization for the study of the Solana Beach shoreline was provided in an April 22, 1999
Resolution of the House Committee on Transportation and Infrastructure that reads as follows:
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“Resolved by the Committee on Transportation and Infrastructure of the United States
House of Representatives, That the Secretary of the Army, in accordance with Section 110
of the River and Harbor Act of 1962, is hereby requested to conduct a study of the shoreline
along the City of Solana Beach, San Diego County, California, with a view to determining
whether shore protection improvements for storm damages reduction, environmental
restoration and protection, and other related purposes are advisable at the present time.”

1.3 Study Purpose

Erosion of the beaches and coastal bluffs in the San Diego region has occurred at an increasing
rate over the past several decades. As a result, wave-induced flooding and structural damages
have increased significantly in the last 10 to 20 years from a combination of factors, and these
incidents are projected to increase in the future based on the Coast of California Storm and
Tidal Waves Study (CCSTWS) (USACE-SPL, 1991). Shoreline erosion has narrowed the
beaches and depleted them of sand, thus increasing the vulnerability of coastal bluffs to erosion
from waves. In addition, water infiltration from rainfall and landscape irrigation has contributed
to bluff top erosion, and has been a factor in bluff failures in localized areas. These events have
resulted in the loss of human life and significant damages to public and private property. During
major storm events, waves and rocks have overtopped the revetments (structures made of
placed quarry stone designed to protect the bluff toe from erosion by wave action) built to
protect the low-lying areas, causing flooding and other damages to local businesses, including
the closure of coastal Highway 101, an emergency route identified by the Department of
Homeland Security.

Beaches are dynamic environments subject to seasonal movement of sand offshore (erosion)
during the winter and onshore (accretion) during the summer. Sand moves within the littoral
zone, which is bounded onshore by the beach and offshore by water depth, which typically is at
-30 feet (ft) Mean Lower Low Water (MLLW) in the study area. Sand also is transported
alongshore within the littoral zone during its offshore-onshore sedimentation cycle. Sand can be
lost from the littoral zone by severe storms that carry sand offshore beyond the depths of littoral
transport. Sand also becomes lost when transported north or south of the study area to the
Carlsbad and La Jolla submarine canyons, respectively, which act as sediment sinks.

Historically, sand that was seasonally lost from the littoral zone was naturally replenished by
river-borne sand carried to the coastal zone during high flow conditions, and to a lesser extent
by sediment added to the shoreface by erosion of coastal bluffs. Over the last 50 years, urban
development in San Diego County has hindered natural sediment conveyance to the coastal
zone. Rivers and streams have been altered, and in some cases channelized, reducing the
load of sand-sized material conveyed by the stream channels. Dams slow stream flow velocities
and reduce the capacity of streams to convey sand to the coastal zone, and sand mining
activities also alter stream hydrology and limit downstream movement of sand. As sediment
loads have become trapped within the watershed, there have been significant reductions in
coastal sediment supply and a trend of net depletion of San Diego beaches. In addition, severe
storm events since the 1980s have exacerbated sand loss from the littoral system and have
increased the effects of wave attack on bluffs.

Coastal structures have been constructed by cities, residents, and business owners to protect
property, whose vulnerability has increased with increased beach erosion. A variety of methods
and materials have been historically used to address shoreline erosion, ranging from sand
tubes, bluff notch filling, rock riprap revetment, and seawalls. Approximately half of the
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coastline along the Cities of Encinitas and Solana Beach has been armored to some degree in
response to bluff failures, wave damage, and coastal flooding over the last couple of decades.

1.4 Study Scope

The Encinitas and Solana Beach Feasibility Study is a coastal storm damage reduction study
designed to analyze alternatives that improve public safety and provide protection of state and
city owned lands, roads, and infrastructure along the entire shoreline within the contiguous
municipalities of Encinitas and Solana Beach.

This Integrated Report will:

1) Describe existing and future without-project conditions of the study area and identify
problems and opportunities to reduce storm damages, improve public safety, increase
recreation opportunities, and protect the environment.

2) Formulate and evaluate an array of alternatives and recommend the one that most
effectively addresses these problems and complies with local, state, and Federal laws
and regulations. The Planning Principles and Guidelines (P&Gs) directs the studies of
major water projects by Federal water resource development agencies. The P&Gs
direct Federal agencies to consider, during plan formulation, four accounts which include
National Economic Development (NED), Regional Economic Development (RED), Other
Social Effects (OSE), and Environmental Quality (EQ) are used to evaluate the plans.
These four accounts quantify (respectively) benefits to the national economy, the
regional economy, and the environment.

3) Evaluate the potential effects of implementing each of the alternatives and identify
mitigation measures needed to avoid, minimize, rectify, reduce or compensate for those
effects.

1.5 Project Background

This study, conducted under the authority of the two House Committee resolutions cited above,
was initiated in September 1999, in response to Public Law 106-60 (H.R. 2605), the Energy and
Water Development Act of 2000. This act provided funds to conduct the reconnaissance study
of the coastal bluff erosion problem at the Cities of Encinitas and Solana Beach, California, to
determine whether there was a Federal interest in coastal storm damage reduction for the study
area. The Encinitas Shoreline, San Diego County, California, 905(b) Reconnaissance Report
(USACE 2000) found that there was federal interest to study the feasibility of solutions to
coastal erosion problems in Encinitas and Solana Beach.

The feasibility phase of this study was initiated in 2000, when USACE signed a Feasibility Cost
Sharing Agreement (FCSA) with the Cities of Encinitas and Solana Beach as non-Federal
sponsors. Cost of the feasibility phase of the study is shared equally between USACE and the
non-Federal Sponsors.

The feasibility study produced a public draft EIS/EIR in 2005, but did not finalize that document.
Based upon the comments provided during the public involvement processes, the Project
Delivery Team (PDT) revisited the inventory of conditions, problems and opportunities in the
study area and reformulated the project alternatives. This Integrated Report presents the
revised assessment of existing and future without project conditions, the reformulation and
reevaluation of alternatives and the recommended plan.
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1.6 History of Investigation

The Energy and Water Development Appropriations Act for Fiscal Year of 2000 (Public Law
106-60) provided funds in the amount of $100,000 to conduct the reconnaissance phase of the
coastal bluff erosion problem at the Cities of Encinitas and Solana Beach, California, including
investigating opportunities for the ecosystem restoration of San Elijo Lagoon. The
reconnaissance analysis (Section 905 (b), WRDA 96) was initiated on 28 March 2000, and
found that there was Federal interest in continuing the study into the feasibility phase (USACE
2000).

Since the reconnaissance analysis, the lagoon restoration and the coastal storm damage
reduction investigations were split into two separate feasibility studies. This document
describes the findings and recommendations for coastal storm damage reduction.

In September 2001 a NEPA Notice of Intent (NOI) and CEQA Notice of Preparation (NOP) were
issued by the USACE and the Cities in conjunction with a public scoping meeting in October
2001. Following the initiation of the NEPA and CEQA processes and required public notices,
work was initiated on a draft joint EIS/EIR and a draft document was released for public review
in 2005. Based on comments received on the EIS/EIR during the public review period, the
USACE and the Sponsor began to reformulate the study in 2007.

Between 2007 and 2012 the project description, assessment methodologies, and alternatives
underwent thorough review and evaluation. Based in part on regulatory changes and the
USACE Guidance on sea level rise (2009), San Diego Association of Governments’ (SANDAG)
Regional Beach Sand Project (RBSP) post-construction monitoring results, offshore borrow site
investigations, revisions to the bluff erosion model and pre-project baseline physical conditions,
additional interim work was required to ensure that the project was being designed in such a
way that it would be resilient to uncertain future conditions and responsive to concerns
expressed by the public and regulatory agencies in their comments on the 2005 Draft EIS/EIR.

A new NOI and new NOP were released to the public in April 2012 and two CEQA public
scoping meetings were locally held in May 2012. Copies of the NOI and NOP, Public Scoping
meeting materials and all written public comments received during the 30-day public review
period are contained in the 2012 CEQA Public Scoping Report which is included in Appendix A
of this Integrated Report.

This Integrated Report represents the culmination of efforts undertaken by the Cities and the
USACE since the prior EIS/EIR was issued.

1.7 Prior Studies, Reports, and Existing Projects

There have been numerous studies and projects along the shoreline of the Cities of Solana
Beach and Encinitas by the USACE and other entities.

1.7.1 USACE Studies and Reports
Previous USACE studies, reports and projects are listed below.
1) Coastal Cliff Sediments, Coast of California Storm and Tidal Wave Study, San Diego

Region, Corps of Engineers, 1987 and 1988. The report documents erosion of the
coastal bluffs along Leucadia, Encinitas and Cardiff. Severe beach and cliff erosion is
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documented at numerous locations during the stormy winters of 1978, 1980, and
especially 1983. The sediment yield resulting from the bluff erosion is estimated at three
bluff locations, San Onofre, Camp Pendleton and Torrey Pines.

2) Sediment Budget Report, Oceanside Littoral Cell, Coast of California Storm and Tidal
Wave Study, San Diego Region, Corps of Engineers, 1990. The report summarizes
shoreline changes, sediment volume changes and historical sediment budget within the
Oceanside Littoral Cell. It concludes that the Mean Sea Level (MSL) shoreline was
relatively stable between 1933 and 1988 in the Leucadia through Cardiff reach.

3) State of the Coast Report, Coast of California Storm and Tidal Wave Study, San Diego
Region, Main Report (USACE-SPL 1991). The report suggests that the condition of the
beaches in the future will be governed by cycles of accretion and erosion similar to those
of the past 50 years. However, there will be accelerated trends toward erosion because
of the reduction in fluvial sediment delivery due to impoundment by dams and river
mining, along with jetties of Oceanside Harbor interrupting longshore sediment transport,
and the increasing rate of sea level rise.

4) Encinitas Shoreline Reconnaissance Report, San Diego County, California (USACE-SPL
1996). The findings indicate that erosion of the Encinitas Bluffs is caused by wave action
against the bluff toe, resulting in bluff instability and failure of the upper bluff. The most
critical reach has narrow or nonexistent beaches, steep coastal bluffs and private
residences located close to the bluff top edge. Twelve alternatives, including beachfill,
beachfill with groins, seawalls, shotcrete walls, revetments, and cobble berms are
evaluated. Studies indicate that toe protection alone would provide some benefits, but
that major damages would still result from upper slope instability. The reconnaissance
report concluded that there was no Federal interest in proceeding to a feasibility phase
study because of the lack of an economically justified plan.

5) Encinitas Shoreline, San Diego County, California, 905(b) Reconnaissance Report
(USACE 2000). This document revisits the problems explored in the 1996
Reconnaissance report in view of accelerating erosion and heightened public safety
issues. The local sponsor originally requested that the restoration of San Elijo Lagoon be
included in any Feasibility Study, and that Solana Beach be added to the study area as a
second local sponsor.

6) Encinitas and Solana Beach Shoreline Feasibility Study Environmental Impact
Statement/Environmental Impact Report (August 2005) - A draft joint Environmental
Impact Statement (EIS) and Environmental Impact Report (EIR) was released for public
review in 2005. Based on comments received on the EIS/EIR during the public review
period, the USACE and the Cities began to reformulate the study in 2007.

7) Encinitas and Solana Beach Shoreline Feasibility Study, Draft Feasibility Report
(August 2005) — This separate feasibility report was written to accompany the Joint
EIS/EIR document that was released for public review in 2005.

8) Fletcher Cove Reef Conceptual Design Report, City of Solana Beach, California,
November 2009. A coastal engineering study was performed to develop a conceptual
design for a sand retention reef at Fletcher Cove, Solana Beach, California that could be
used in conjunction with ongoing and planned beach replenishment projects to optimize
their efficiency and effectiveness. The study has been conducted under the USACE
Regional Sediment Management (RSM) Program, managed by the Engineering
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9)

1.7.2

Research and Development Center (ERDC). The primary goal of the study was to
develop a concept-level optimal design that would (a) create a salient to reduce
shoreline erosion by providing a wider beach and (b) minimize the potential for adverse
shoreline changes upcoast and downcoast.

Coastal Regional Sediment Management Plan for the San Diego Region (March 2009)
(USACE-SPL 2009). This Plan was developed through the California Coastal Sediment
Master Plan, a cost-shared feasibility study between USACE and California Department
of Boating and Waterways. The lead agency on the development of the plan was
SANDAG. The Plan was developed to inform the public and decision-makers on sand
deficits and related issues within the region, and proposes solutions for existing
sediment management problems along the coast. Insufficient sediment or sand volumes
exist along the San Diego County shoreline, leading to coastal erosion, narrowing of
beaches, damage to infrastructure, habitat degradation, and reduced recreational and
economic benefits.

Other Studies and Reports

The following reports from consultants and public entities have been reviewed as part of this
study. This list contains only the reports that were most relevant and useful to the Feasibility
Study; a comprehensive list may be found in the bibliography.

1)

2)

3)

4)

Shoreline Erosion Evaluation, Encinitas Coastline, San Diego County, California, Group
Delta Consultants, 1993. This report details the results of a comprehensive study to
evaluate variations in shoreline erosion susceptibility in the Encinitas area. The report
documents historical changes of shoreline and climate within the study area. The long-
term marine erosion as well as the subaerial erosion of the bluffs is estimated to range
from 0.0303 to 0.0365 meter/year (0.1 to 0.12 ft/year) within the Stone Steps area.

A Technical Report on Historical Marine Process within the City of Encinitas, City of
Encinitas, 1994. This report presents the findings of an investigation of geotechnical
conditions and historical erosion. It presents estimates of seacliff retreat rate and shore
platform down wearing, and suggests general coastal erosion remedies such as
mitigation alternatives, planning options and policy recommendations.

Shoreline Erosion Assessment and Atlas of the San Diego Region, Volumes | & I,
California Department of Boating and Waterways and San Diego Association of
Governments, 1994. This report presents the findings of a study assessing shoreline
erosion and recommends shore and beach management tactics within San Diego
County. From Oceanside to La Jolla, the report recommends that measures such as
artificial beach enhancement and hard structures for beach stabilization be further
evaluated.

Draft Encinitas Comprehensive Plan to Address Bluff and Beach Recession, City of
Encinitas, 1995. The draft report addresses the criteria for the implementation of beach
and bluff stability measures. The plan provides technical merits for minimum setback
requirement at the bluff top, various shore/bluff protection alternatives, upper bluff
stability, and the aesthetic aspects of any shore protective device. The comprehensive
plan provides the standard for local policy to be implemented for comprehensive bluff
stability and beach erosion prevention measures.
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5) Shoreline Erosion Study — North Solana Beach, California, Group Delta Consultants,
August 1998. This document presents an evaluation of shoreline erosion affecting the
coastal bluffs within the northern portion of Solana Beach. It addresses the geotechnical
aspects of shoreline erosion and provides a technical basis for any proposed shoreline
and bluff protection measures.

6) Protection of Highway 101 — City of Encinitas (Moffatt, Nichol), Dec. 1998. This
document provides environmental, civil, and geotechnical analyses for then-existing
conditions of the shoreline at Cardiff, where Hwy 101 is frequently closed due to wave
attack during storm events. It formulates and assesses an array of alternatives to protect
Hwy 101, including beach replenishment, structural protection, and storm drain
improvements.

7) Environmental Impact Report/Assessment (and Shoreline Morphology Study) for the
San Diego Regional Beach Sand Project, San Diego Association of Governments
(SANDAG 2000). This document presents the environmental impacts of two different
beach nourishment alternatives covering up to 13 receiver sites in San Diego County,
including three within the study area. It includes extensive data on environmental
resources in the study area.

8) Shoreline Morphology Study — Appendix C of the SANDAG EIR, SANDAG/KEA
Environmental, March 2000. This document models the shoreline areas impacted by the
Regional Beach Sand Project and predicts the general behavior and movement of the
sediment that is placed at the receiver sites and projects the study area beach
morphology.

9) Observations on the Status of Biological and Physical Intertidal Resources Along the
Coastline of Encinitas, City of Encinitas, March 2000. This document (whose title is
sufficiently descriptive of its scope) was produced to address concerns about impacts on
sensitive nearshore environments from any beach nourishment activity. It includes
detailed information on intertidal and nearshore habitats in portions of the study area.

10) SANDAG Post construction monitoring studies — (April 2005)- For each year between
2001-2005, an annual report presented the findings of the SANDAG Regional Beach
Monitoring Program, whose general objective was to document changes in the
condition of the shorezone, thereby providing a basis for evaluating the impacts of
natural events and human intervention. The focus of the annual report was to monitor
the fate of nourishment material placed at twelve receiver beaches under SANDAG's
Regional Beach Sand Project (RBSP ). Each year, between 2001 and 2005, a
supplemental post-construction monitoring report was prepared that presented post-
construction monitoring surveys for marine biological resources conducted since
implementation of RBSP |, including rocky intertidal habitat, shallow subtidal habitat,
kelp forest habitat, and lobster monitoring. The monitoring program has enabled
enhanced understanding of seasonal, annual, and multi-year patterns of species
abundance dynamics along the San Diego County coastline.

11) SANDAG Regional Beach Sand Project Il — Regional Sand Beach Placement || (RBSP
II) is a local, sand nourishment project organized by the San Diego Area Governments
(SANDAG 2011g) and funded by California Department of Boating and Waterways, the
region’s coastal cities, and SANDAG. RBSP Il occurred in both study area communities
in fall of 2012, three years before the USACE project, and is assumed to be a one-time
occurrence. RBSP Il is considered part of the without project conditions.
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1.7.3 Existing USACE Projects

Oceanside Harbor

Oceanside Harbor, approximately 10 miles north of the study area, is dredged approximately
once a year as part of an ongoing USACE operations and maintenance program. Approximately
230,000 cy of material is bypassed and placed on the adjacent beaches south of the harbor
annually. The effects of the nourishment are not easily discernible more than a few miles from
the placement site, and do not appear to increase beach widths in Encinitas or Solana Beach.

1.7.4 Other Existing Coastal Structures/Projects

Man-made structures have been constructed by cities, residents, and business owners to
protect coastal structures whose vulnerability has increased with increased beach erosion. A
variety of methods and materials have been used, including bluff notch (sea cave) filling, rock
riprap revetment, seawalls, and concrete-based facing (shotcrete) of bluff sections. Over the last
couple of decades, approximately half of the coastline in the study area has been armored to
some degree in response to bluff failures, wave damage, and flooding. These measures have
exhibited a wide range of effectiveness and design life.

1.7.5 SANDAG Shoreline Preservation Strategy/Regional Beach Sand Projects

In response to public concerns about erosion, SANDAG worked with member cities and the
County to prepare the Shoreline Preservation Strategy for the San Diego Region (SANDAG
1993). The Shoreline Preservation Strategy describes a variety of potential solutions to erosion
problems, including beach replenishment, structures (e.g., groins) to retain sand, additional
structures (e.g., seawalls, sand berms) to protect property, and policies and regulations (e.g.,
bluff top building setbacks, bluff top irrigation controls) to minimize risk to structures. A total of
up to 30 million cy of sand was recommended to initially rebuild San Diego beaches, which
would then be followed by smaller volume sand maintenance projects. The need for further
studies was identified before site-specific locations for additional man-made structures could be
recommended.

As part of the Shoreline Preservation Strategy, SANDAG implemented the San Diego Regional
Beach Sand Project (RBSP 1) in 2001 and placed 2.1 million cy of sand on 12 San Diego
County beaches ranging from Oceanside to Imperial Beach. Four of the beaches were located
within the study area -- three in Encinitas and one in Solana Beach.

While the SANDAG RBSP project has contributed to shoreline protection, the protection is
localized and was predicted to last from one to five years based on natural processes of coastal
erosion and littoral transport (Moffatt & Nichol Engineers 2000). Placement sites were identified
for ease of placement, need for beach widths, and avoidance of sensitive habitat. Shoreline
protection was not included in design criteria, and is primarily a side benefit as opposed to a
design feature. As SANDAG-placed sands are transported through the littoral system, localized
benefits to beaches shifted along the coast until sands were lost from the system. It was
predicted that benefits to the beaches would not be discernible five years after sand placement.
A five-year sand monitoring program produced data that was used to determine the
effectiveness of the project. The results indicated that for some beaches, including Solana
Beach, the sand remained in the system for more than 5 yeatrs.
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SANDAG implemented RBSP 1l in fall of 2012. The project is smaller in size (in terms of both
volume to be placed and the geographic extent) to the first RBSP (RBSP 1) as fewer cities were
able to financially participate due to the sustained economic downturn. However, the Cities of
Encinitas and Solana Beach participated and obtained approximately the same volume of sand
on their beaches as was placed in 2001.

Current local policies and state regulations encourage replenishing beaches with sand as a
“soft” and preferable means to shoreline protection in order to protect the coast from erosion.
Section 30235 of the California Coastal Act states:

Revetments, breakwaters, groins, harbor channels, seawalls, cliff retaining walls, and other
such construction that alters natural shoreline processes shall be permitted when required to
serve coastal-dependent uses or to protect existing structures or public beaches in danger
from erosion, and when designed to eliminate or mitigate adverse impacts on local shoreline
sand supply

This and other studies have helped in the formulation and fine tuning of subsequent shoreline
protection strategies.

1.7.6 Maintenance Dredging and Bypassing

Other smaller sand replenishment projects routinely occur as a result of maintenance dredging
of Batiquitos and Agua Hedionda Lagoons and sand bypassing of Oceanside Harbor. The
bypassing and maintenance dredging from flood shoals at various lagoons do not increase
beach width in the long term, but only maintain the status quo because of a deficient sediment
budget. Without these activities, the downcoast beaches would be further depleted due to sand
being trapped by the jetties or in the lagoon entrance channels. The sediment bypassing
program at Oceanside Harbor was implemented as a consequence of shoreline erosion
occurring downcoast of the harbor after the jetty construction was completed.

1) San Dieguito Lagoon, located approximately 0.5 miles south of the southern boundary of
Solana Beach, has only occasional minor maintenance dredging to open the mouth of
the lagoon, which has no impact on the study area beaches. This is not to be confused
with the recontouring of the much larger San Dieguito Lagoon, both east and west of
Interstate 5 designed to increase tidal flushing and therefore improve biological habitats.

2) Batiquitos Lagoon, which is located immediately north of the study area, requires regular
maintenance dredging and sand placement since its restoration in 1995-1996 --
approximately 118,000 cy of sand was dredged and placed on South Ponto Beach, just
south of the lagoon, in 2011-2012.

3) Agua Hedionda Lagoon, which is located approximately 4 miles north of the study area,
is dredged every one to three years depending upon sedimentation rate and volume,
and sands are placed on Carlshad beaches north and south of the lagoon.
Approximately 500,000 cy of sand was placed on Carlsbad beaches in 2010-2011.

4) Oceanside Harbor, which is located approximately 10 miles north of the study area,
bypasses approximately 230,000 cy of sand to beaches south of the harbor each year.

These maintenance projects contribute to wider beaches in Oceanside and Carlsbad, but while
incrementally adding small amounts of sand to the regional sand transport system, that
protection does not appear to extend beyond the shoreline of those cities. These maintenance
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projects have little potential to significantly affect beaches within the Encinitas and Solana
Beach shoreline. The small volumes of sand placed on the beach from maintenance of
Batiquitos Lagoon would be expected to have only limited influence on the beach at the
northern end of the study area and would have no discernible effect further downcoast.
Dredging of the entrance channel at San Elijo Lagoon places an estimated 25,000 to 40,000 cy
per year onto the d