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SYLLABUS

This Phase I General Design Memorandum on the Santa Ana River was
authorized by Section 109 of The Water Resources Development Act of 1976
(PL 94-587). It is an analysis of major proposals for flood control
along the Santa Ana River Main Stem and Santiago Creek. Studies for
this type of memorandum can be as simple as a review, update, and
reaffirmation of plans recommended in previous survey reports, or may
involve extensive reanalysis and reformulating of original plans. The
original plan recommended by the District Engineer was submitted in
1975, following an exhaustive 9-year study of the flood control and
related problems in the Santa Ana River Basin.

Since that original 1975 Survey Report, there have been economic,
social, and hydrological changes within the basin; the District has
received numerous review comments from citizens and from local, State,
and Federal agencies; and those who would be directly interested in the
proposal for flood control facilities have had an opportunity to express
their feelings about the 1975 plan. The findings in the 1975 Survey
Report have been examined in the 1light of these changes, review
comments, and desires of local interests.

THE 1975 SURVEY REPORT

The 1975 Survey Report was thoroughly reviewed to assess the
accuracy and adequacy of problem-analysis studies and the completeness
of the alternative analysis. This was done to determine if significant
new scientific and technical studies would be necessary, or if the
technical findings of the original study could be reaffirmed.

REVIEW COMMENTS ON THE 1975 SURVEY REPORT

The 1975 Survey Report was intensively reviewed, largely because the
flood problem in the basin 1s immense and the solution recommended is
extremely complex. In addition, the 1975 Survey Report recommendations
departed substantially from the objective of National Economic
Development, that is, to solve the problem in the most economically
efficient manner. During this review, groups within and outside of the
Corps of Engineers raised a number of important questions and issues,
all of which were important to project formulation. These review
comments were analyzed, first, to determine if additional study or
alternative analysis would be necessary during the Phase I study and,
second, as a basis for further analysis of plans for the basin.

CHANGED CONDITIONS IN THE STUDY AREA SINCE 1975

Nearly 5 years have elapsed since the Survey Report study
conclusions were made. A number of changes in the study area could
affect the ocurrent validity of these conclusions. Changes in local
flood control measures c¢ould affect flood plain 1limits, perhaps
significantly. New urban development within the area, particularly in
the basin above Prado Dam, could affect the plan formulation. New
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development below the dam would intensify the need for additional flood
control measures, while new development above the dam might alter the
type of measures to be taken. Changes in environmental conditions, such
as changes in 1land use, could affect inflow estimates. Changes in
environmental law or policy, identification of new environmentally
sensitive regions, or discovery of endangered species habitat could
alter previous conclusions and therefore, set new directions for Phase I
studies.

DESIRES OF LOCAL INTERESTS

In the S5-year period since local interests first expressed support
for the Survey Report recommendations, there have been numerous economic
and social changes which could have altered local preferences for
various plan components. Local interests were consulted to determine if
this was true, and if, therefore, new analysis of plan components was
necessary.

SUMMARY OF INITIAL PHASE I STUDY

The review of the Survey Report, analysis of reviewers' comments,
analysis of study area changes, and analysis of current preferences of
local interests indicated that, in general, the 1975 Survey Report had
adequately covered the range of planning alternatives. Study area
conditions were not found to have changed significantly since 1975, and
local interests were still strongly in favor of the 1975 plan. The
review did indicate that three of the alternatives considered in 1975
should be reexamined.

The project formulation studies for Phase I were therefore, defined
narrowly and specifically to allow for efficient use of study
resources. Because the Survey Report studies were generally. adequate
and complete, Phase I studies built on this foundation. Thus, the
Studies should be considered as review, update, and reaffirmation of the
1975 Survey Report, with a focus on updating previous information,
redesigning elements of alternatives to be reconsidered, and working
with those affected by the plan to address issues raised during the
review of the 1975 plan. Because the 1975 Survey Report was found to be
substantially valid for 1980, the primary emphasis of the Phase I study
was on evaluating five alternatives, three of which were refinements of
alternatives from the 1975 Survey Report and two of which were added to
the nine alternatives considered in 1975:

1) Alternative 6 from the 1975 Survey Report, the 1975
Recommended Plan

2) Alternative 7 from the 1975 Survey Report, the National
Economic Development Plan

3) Alternative 5 from the 1975 Survey Report, similar to
Alternative 7 and considered because of changes in Prado Dam
area property costs




4) Alternative 10, an Environmental Quality Plan developed by
review of 1975 data and newly acquired data

5) Alternative 11, an All-Channel Plan for limiting
improvements to Orange County.

The distinction between Alternatives 5 and 7 is technically minor,
5 calling for a 580-foot (msl) taking line and 7 calling for 582 feet.
The impact of this 2-foot difference on project benefits-to-cost ratio
was, however, considered worthy of investigation. The exception to this
emphasis was the Santiago Creek study. For a number of reasons, the
Santiago Creek study involved complete reformulation, and a new plan was
developed and studied in detail.

PHASE I STUDY CONCLUSIONS: SUMMARY

The conclusion of the Phase I study is that the 1975 Survey Report
Recommended Plan, with technical modifications and with reformulation of
the plan for Santiago Creek alone, is the best plan for meeting the
needs of the people of the Santa Ana River Basin. This plan, with
modifications described later in this document, meets the critical need
for flood control in the area, is supported by all three local sponsors,
and provides the best balance of social, environmental, and economic
benefits to the area.

Modifications to the 1975 Recommended Plan have been made in
response to issues raised by local, state, and Federal interests, but
the basic viability of the 1975 Recommended Plan was- reaffirmed during
this Phase I study. The "All-River"” approach of this plan was found to
provide the best combination of benefits for the area. Construction of
Oak Street Drain improvements was reaffirmed to protect residents along
the channel and to compensate Corona and Riverside County for social
and economic impacts of the project in the Prado Reservoir area. The
reformulated plan for Santiago Creek was found to be consistent with the
overall plan for flood control.

The current plan for the main stem of the river includes
construction of the Mentone Dam; flood plain management between Mentone
Dam and Prado Reservoir; raising Prado Dam 30 feet and the acquisition
line 10 feet; acquisition of the Santa Ana Canyon flood plain;
channelization of the lower Santa Ana River; and acquisition, and
preservation, of 92 acres of marshland at the mouth of the Santa Ana
River. An integral part of the plan for Prado Dam, the Oak Street Drain
plan involves construction of the channel recommended in the 1975 Survey
Report from an existing debris basin to Prado Reservoir. The Santiago
Creek plan involves detention storage of 100-year floodflows at existing
gravel pits, with minimum downstream channelization. Facilities for
recreation are included in the plans for the Santa Ana River and for
Santiago Creek.




Total project cost would be $938,937,000--$918,568,000 for flood
control features and $20,369,000 for recreation features. Under
President Carter's water policy, the Federal cost share would be
$698,862,000. The State of California share would be $46,947,000.
The local share would be $193,128,000.

The Federal Government would maintain and operate both dams at an
estimated annual cost of $1,230,000. Locals would maintain and operate
all other flood control features and all recreation features of the
project at an estimated total annual cost of $2,724,000.

RECOMMENDED PROJECT IMPACT

The project would greatly reduce the potential for flood damage N

along the Santa Ana River. Although most of the flood-damage reduction
would occur in Orange County, constructing the Mentone Dam and applying
flood-plain management techniques between Mentone Dam and Prado
Reservoir would provide significant flood damage reduction in Riverside
and San Bernardino Counties. Average annual flood damage reduction
benefits for the entire project would be $147,626,000. The project
would also provide significant recreational features throughout its
length. Annual recreation benefits would be $4,735,000. The project
would have a benefit to cost ratio of 2.1 to 1.

The recommended plan would also have potential for increased water
conservation. The proposed enlargement of Prado Dam and Reservoir, and
the construction of Mentone Dam would increase ground water recharge
from detalned floodflows, primarily during large floods when water
would be detained for an extended period of time at Prado Dam.
Quantitative studies indicate that the flood control operation of the
proposed Mentone Dam would increase ground water recharge in the Santa
Ana River between the new dam and Prado Reservoir, and there would
continue to be incidental water conservation benefits from Prado Dam
operations.

The recommended plan also provides for minimum detrimental impact on
the river channel below Prado Dam, on the delicate marshlands at the
mouth of the river, and on the essentially rural environment surrounding
Prado Dam itself.

There would be certain unavoidable adverse environmental effects.
Construction of the Mentone Dam and raising Prado Dam by 30 feet
would cause relocation of up to 176 homes, 2 ranches, 27 dairies, and
13 businesses. Channel construction at the river's mouth would cause
8 acres of tidal salt marsh to be lost, but this would be mitigated by
the purchase of another 8 acres of the salt .marsh. Acting to comply
with provisions of the Endangered Species Act of 1973 (sections 2¢ and
7a(1)), the Corps will acquire the remaining 8% acres of salt marsh and
ad jacent open land to provide habitat for two Federal endangered species
and one species protected by the State of California. 'The Corps will
restore the salt marsh in this area and preserve it to ensure viability




for these three species. This action is consistent with ER 1105-2-129,
"Preservation and Enhancement of Fish and Wildlife Resources.” A new
tide gate would be provided to improve the condition of the marsh.

Mentone Dam construction would significantly alter the appearance of
the river in the East Highlands and Mentone area, and about 1,600 acres
of alluvial shrub and regionally unique Jjuniper woodlands bhabitat.
The dam would greatly reduce downstream flooding, though. During the
11i-year construction period, large amounts of concrete, gravel, and fuel
would be consumed, and there will be some noise and inconvenience. Many
: Jobs will be created for those in the area, however. All elements of
the plan are in compliance with Executive Order 11988, Flood Plain
Management, and 11990, Protection of Wetlands. Plan elements are
{ consistent with applicable State and Federal environmental laws and
. policies and Corps' efforts to ensure compliance with such laws and
policies are described in appropriate sections of this report.

In compliance with ER 1105-3-105, 'Guidelines for Assessment of
Economic, Social, and Environmental Effects,' the Recommended Plan
compensates the communities surrounding Prado Reservoir and the
Riverside County and the City of Corona for some of the social and
economic disruption the plan may cause by providing flood protection
along the Oak Street Drain. This action will help stabilize the
communities in the Corona of Riverside County area, where the primary
social impacts of the project will ocecur.
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The Recommended Plan for the Santa Ana Basin meets the critical
immediate need for flood protection in Orange County. It also provides
protection in Riverside and San Bernardino counties. Because it
involves improvements along the entire length of the Santa Ana River, no
single area of the river bears the entire brunt of the project. Impacts
of the project are distributed along the river, not concentrated in any
one area. Those making comparisons of individual plan elements of the
Recommended Plan and other alternatives may find some elements of other
alternatives appealing on an individual basis, but the Recommended Plan
provides the best balance of economic, environmental, social, cultural,
and engineering features. Unlike the other alternatives considered, it
does not favor one interest over another. The realistic compromises it
involves make it the best overall plan for the entire region. The
interests of upper and lower basin residents are served and flood
control benefits are shared by all communities along the river.
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SANTA ANA RIVER PHASE I GENERAL DESIGN
MEMORANDUM (GDM)

1. INTRODUCTION

BACKGROUND TO THE PHASE I GDM

A serious flood hazard exists within the rapidly developing urban.
area of Orange, Riverside, and San Bernardino Counties. Without further
flood control improvements along the Santa Ana River, future floods
could cause an estimated $9,150,000,000 in damages and would jeopardize
the lives of over 1,800,000 people who live or work in the flood plain,
primarily in Orange County. As urbanization of the area increases, this
hazard grows.

In May of 1964, the original study of the problem along the main
stem of the Santa Ana River (including study of Santiago Creek and ‘
the Oak Street Drain in the City of Corona) was authorized under a |
resolution by the Committee on Public Works, House of Representatives.
The purpose of this study was to develop the best plan for alleviating
the potentially catastrophic flood problem, as well as to investigate |
water conservation, recreation, and environmental quality needs. In ?
December of 1975, this study effort culminated in the "Review Report on
the Santa Ana River Main Stem" (hereafter the 1975 Survey Report). This
report contains a thorough analysis of the flood control problem along
the river, an analysis of nine alternative solutions to the problem, a
recommended plan for the river main stem and several tributaries, and ,
extensive analysis of all factors affecting the development of flood ¢
control facilities in the area.
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‘ The study for the 1975 Survey Report included a 5-year pudblic A q
i involvement program. Citizens contributed to the plan at over 25 public

‘1 workshops and meetings, there was extensive coordination with 1local,

State, and Federal agencies, as well as public interest groups. The i
State of California Department of Water Resources formed an advisory :
committee of representatives from local organizations and the public in
the three affected counties to assess environmental impact of
alternative plans and assist in plan development. Over 60 plans,
offering various degrees of protection and various control measures,
were analyzed before nine plans were selected for detailed study.

The Recommended Plan, the sixth of the nine alternatives studied in
detail, had full support from all counties and affected cities in the
Santa Ana River Basin. It provided for Standard Project Flood (SPF)®
protection, and consisted of nine basic elements: (1) constructing
Mentone Dam on the Santa Ana River about 35 miles upstream from Prado

® Standard Project Flood (SPF) {s defined as an estimated or
hypothetical flood that might result from the most severe combination
! of meteorological and hydrological conditions that are considered

reasonably characteristic of the geographical region involved, excluding
extraordinarily rare combinations.




Dam, near East Highland and Mentone, and enlargement of the Mill Creek
Levee; (2) managing the standard project flood (SPF) overflow on the
Santa Ana River between Mentone damsite and Prado Reservoir; (3) raising
Prado Dam 30 feet, enlarging the reservoir by acquiring properties to
elevation 566 feet, 10 feet above the existing taking 1line, and
modifying the spillway and outlet works; (U4) providing, as a part of the
plan for Prado, 2.4 miles of channel improvements along Oak Street Drain
extending from the Santa Fe Railroad bridge upstream to Ontario Avenue
in the City of Corona; (5) acquiring 1,500 acres within the Santa Ana
Canyon flood plain for safe conveyance of flood control releases from
Prado Dam and for open space; (6) providing channel improvements to
about 23 miles of the Santa Ana River downstream of the existing Prado
Dam to the Pacific Ocean; (7) acquiring and restoring 92 acres of salt-
marsh for mitigation and preservation of wildlife habitat for an
endangered wildlife species; (8) providing 2.1 miles of concrete
rectangular channel on Santiago Creek from its confluence with the
Santa Ana River to the Garden Grove Freeway and bank protection at
selected locations from this point upstream to Prospect Avenue; and,
(9) developing a system of recreational facilities extending from
Mentone damsite to the Pacific Ocean.

PHASE I GDM_AUTHORITY AND STUDY SCOPE

The 1975 Survey Report was reviewed extensively by interested
parties. Following this review, it was submitted through channels
to Congress in September 1978. In the meantime, in 1976, Congress
passed a Water Resource Development Act, Section 109 of which authorized
the Secretary of the Army, acting through the Chief of Engineers, to
conduct Phase I General Design Memorandum studies of the Santa Ana River
Project. Results of these studies were to be submitted to Congress as a
basis for construction appropriations.

The area of the river basin to be studied was the main stem of the
Santa Ana River from the base of the San Bernardino Mountains to its
mouth about 66 miles away at the Pacific Ocean and two tributaries to
the river, the lower portion of Santiago Creek and the Oak Street
Drain. Larger areas were addressed when required for making population
projections, for evaluating economic data, and for analyzing water
resource needs.

The Phase I study had two stages, the first to determine 1if the 1975
Survey Report should be reaffirmed or if it should be reevaluated and
plans reformulated due to changing conditions or new knowledge of the
area. In this first stage, four factors were studied:

1. The adequacy of the 1975 Survey Report

2. The issues raised by those who had reviewed the
1975 Survey Report

3. Changes in social, economic, and environmental conditions
since 1975 and their potential impact on the 1975
Recommended Plan




4. The desires of local interests.

On the basis of this initial study, the 1975 Survey Report was
found to be sufficient in detail to serve as a foundation for evaluating
the functionality, economic justifiocation, and social and environmental
acceptability of an array of detailed flood oontrol plans for the
defined area. Analysis of the other three factors supported this
o conclusion. As a result, it was determined that the Phase I study would
k be more comprehensive than a simple reaffirmation study, but less
comprehensive than a study involving complete reformulation of the 1975
plan. Specificially, the second stage study of the main stem of the
river would be focused on a review and refinement of a selected number
of alternatives for main stem flood control. The studies of the Oak
Street Drain would also be limited to review and refinement and this
project element would continue to be 1linked closely to other work
proposed for Prado Reservoir. For Santiago Creek, however, complete
reformulation studies would be required, as conditions had changed
significantly since the 1975 Survey Report.

The Phase I study did not duplicate work performed for the 1975
Survey Report. Rather, it was built on the foundation provided by this
report, Its focus was on resolving those issues raised by reviewers of
the 1975 report, and on determining whether the 1975 Recommended Plan
was, and still is, the best approach to flood control in the study
area. This Phase I GDM contains the reevaluation of the 1975
Recommended Plan in the 1light of changed conditions and changed
evaluative criteria.

PUBLIC PARTICIPATION IN THE PHASE I STUDY PROCESS

Because the Phase I study focused on review and refinement of
selected alternatives for the main stem of the river, public involvement
and coordination efforts were tailored to address specific issues which
required resolution in order to evaluate alternatives. For the main

) stem of the Santa Ana River, the emphasis was on issues raised during
review of the 1975 Survey Report. A series of informal workshops was
held, focusing on questions about development of the Santa Ana River
mouth and on alternative plans for Prado Reservoir.

Throughout the study period, concerned 1local, State and Federal
agencies provided input, and members of the study group were available
for workshops on other issues, if public interest seemed to demand
them. For Santiago Creek, which required formulation of an entirely new
plan, a citizens' advisory group was established to help develop and
review plans. The public involvement in all phases of the project is
described in Appendix A.




Photo 1: Discussion group at a Santiago Creek public workshop.

SCOPE OF THE STUDY REPORT

Following the main report, there are 10 appendixes. The main report
covers the two project areas, each handled differently because study
scope varied from area to area. All areas are then covered in a Final
Supplemental Environmental Impact Assessment Statement (FSEIS), which
follows the District Engineer's Recommendations and forms part of the
main report.

In the main report, two study areas are handled differently, because
each required a different kind of study. The emphasis of the main stem
Santa Ana River portion is on review of issues raised during the years
after the 1975 Survey Report and on evaluation of alternative plans for
meeting the needs established in the 1975 report. The portion dealing
with the Santiago Creek study describes reformulation efforts.
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To make them easily referenceable, the appendixes are briefly
described here:

Appendix A Public Views and Responses: The first part
describes public involvement in the study and how public

concerns were incorporated into the plan. The second part
contains copies of pertinent correspordence from the publie and
from other agencies, and responses to this correspondence.

Appendix B (Hydrology): Flood history and hydrologic
characteristics of the Santa Ana River Basin are covered here.

Appendix C (Hydraulics): Overflow analysis and design work
involving channel capacity, dam spillways, drop structures, and

other structures is included in this section.

Appendix D (Geology and Soils): Results of geologic and soils

studies are covered here.

Appendix E (Real Estate): Right-of-way and acquisition costs
for all detailed plans are included in this section.

Appendix F (Design and Cost Estimates): Engineering details

for design and cost estimates are presented here.

Appendix G_(Recreation): Recreational opportunities inherent
in all detailed plans are identified in this section.

Appendix H (Social Impact Analysis): The existing social
environment in the Santa Ana River Basin is described and the
beneficial and adverse impacts of detailed plans are analyzed.

Appendix I (Environmental): Technical reports and other
background material used in preparing the Final Supplemental
Environmental Impact Statement, an inventory and assessment of
project impacts on significant environmental issues, are 4
included.

Appendix J (Economics): Economic data is presented here, along
with a description of procedures used in economic evaluation of
alternative plans.

SUMMARY OF THE STUDY PROCESS

Study steps are summarized so that the different emphasis of each
portion of the study will be clear.

The Santa Ana River Main Stem Project, Including the Oak Street Drain

This portion of the study began with a review of the 1975 Survey
Report recommendations. Physical conditions of the study area were then
reevaluated. Issues raised during review of the 1975 Survey Report were
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addressed, along with the desires of local interests. On the basis of
this, five primary alternatives for this project area were assessed and
evaluated, including the Recommended Plan from the 1975 Survey Report.
When it was determined that the 1975 Recommended Plan was, with
refinements, still the best plan for the area, the detailed design
features and cost estimates were reevaluated, along with detailed
impacts and division of plan responsibility of the recommended plan.
The plan implementation sequence was then devsloped and described.

Work on the Oak Street Drain portion of the study began with a
reevaluation of the engineering and economic feasibility of the
recommended plan in the 1light of changed conditions. Initial study
revealed that conditions in the study area had changed somewhat since
1975. Specifically, Riverside County had constructed a debris basin
somewhat smaller and in a different location than in the 1975
Recommended Plan. From an engineering standpoint, the remaining
elements of the 1975 plan were feasible and the project’s relationship
to the plan for the main stem project was found to make it
justifiable. The plan for the Oak Street Drain was then refined in the
light of the changes that had occurred in the project area since 1975.

Strong local support for including the Oak Street Drain improvements
in the project was re-studied. The basis for this support was examined
in terms of the economic and social impact of the Prado Reservoir
portion of the plan on the communities surrounding Prado. This analysis
identified the scope of the social and economic impact of the project
on these communities and played a significant part in the decision
involving the Oak Street Drain.

The Santiago Creek Project

The plan for this area was completely reformulated. Following the
1975 Survey Report, Orange County conducted an extensive study of
Santiago Creek and, after evaluation of a number of alternatives,
determined that local needs could best be met with a plan other than
that recommended in the 1975 Survey Report. Elements of the County
plan, however, were opposed by some interested parties. The Phase I
study of Santiago Creek began with a review of this and the 1975 Survey
Report recommendations. An intensive public involvement effort helped
to identify strengths and weaknesses in both plans and resulted in a
single plan which best serves the needs of the area.

RELATED STUDIES

At all times, the Phase I study was coordinated closely with other
work done in the Santa Ana River Basin. The. authority to review the
Santa Ana River Basin and all of Orange County stems from two separate
projects in accordance with the Congressional authorizations. The first
of these projects is referred to as "the Santa Ana River Basin and
Orange County Project" comprising five completed dams (Brea, Carbon
Canyon and related channel improvements, Fullerton, Prado, and San
Antonio), two completed channel improvements (Lytle and Cajon Creeks and




Photo 2: Prado Dem and spiliway

San Antonio and Chino Creeks), and four dams in an inactive status
(Aliso Creek, San Juan, Trabuco, and Villa Park). The second project
is referred to as "the Santa Ana River Basin Project" comprising the
following completed units: Devil, East Twin, and Warm Creeks channel




improvements and Lytle Creek levee, Mill Creek levees in San Bernardino
County; Riverside levees on the Santa Ana River; and San Jacinto River
levee and Bautista Creek channel in Riverside County. Since the 1975
Survey Report, construction of the Lytle and Warm Creeks levees in San
Bernardino County has been completed. These projects were authorized
by the Flood Control Acts of 1936, 1938, 1941, 1944, 1950, 1958, and
1965. The Cucamonga Creek Flood Control Project, authorized in 1968,
is currently under construction with completion scheduled for 1983.

Included in the Santa Ana River Basin authority is a review
investigation for the Santa Ana River and its tributaries in Orange,
Riverside, and San Bernardino Counties, California. This review
investigation is being accomplished through three interim reports and a
final report. The 1975 Survey Report and this Phase I report are the
first interim covering the main stem of the Santa Ana River, Oak Street
Drain, and Santiago Creek. The second interim study is also underway
and covers San Timoteo, Temescal, Mission, Zanja, and Wilson Creeks.
Studies reveal that standard project flood level of protection for these
creeks 1is not justified. Current studies are investigating lesser
levels of protection and nonstructural measures. The third interim
report covers Brea, Fullerton, Carbon Creek, San Diego Creek, and
tributaries. The final report will cover all remaining areas within the
Santa Ana River Basin as well as other coastal streams in Orange County.

Under the Dam Safety Assurance Program, a study is being conducted
to modify Prado Dam so that it can safely pass a maximum probable flood
without overtopping the dam. Construction is scheduled for 1984 and
will require 2 years. This proposed modification will not provide any
additional flood protection. For planning purposes, this report will
consider this modification completed.
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2. THE 1975 SURVEY REPORT AND ITS REVIEW

Due to the size and scope of the Santa Ana River project, the 1975
Survey Report was exhaustively reviewed. Some elements of the report
were controversial, and a thorough review of the issues raised by those
commenting on the report was necessary before detailed analysis of the
project area was appropriate.

The report and comments on it are both summarized briefly in this‘

section to provide a reference point for the detailed analysis of the
geographic, climatologic, hydrologic, sociologic, historical, and
economic aspects of the three-county area affected by the flood problem.

THE 1975 SURVEY REPORT

This report culminated a Y-year study effort to develop the Dbest
plan to alleviate the flood problem along the Santa Ana River, generally
regarded as one of the greatest potential flood threats in the United
States. The Recommended Plan, Alternative 6 in the report, was an
"All-River Plan" which called for improvements along the entire 1length
of the main stem of the river, including construction of a dam above the
present flood control reservoir at Prado Dam. The proposed improvements
would prevent a standard project flood and in doing so would prevent an
estimated $9,150,000,000 in damages. Selected as the most feasible and
most acceptable to a broad spectrum of those living in the loeality, the
plan was supported by resolutions passed by Orange, Riverside, and San
Bernardino counties. Primarily intended for flood control, the proposed
improvements also included recreation, water conservation, and
protection and enhancement of the environment as secondary purposes.
Key elements of the plan are summarized below. All costs below are in
1975 dollars. All other data in these descriptions is also 1975 data.
Some conditions, such as the number of homes in an improvement area,
have changed between 1975 and 1980, The figures here are not
necessarily consistent with figures used in reevaluating alternatives
for the current phase of the project.

Mentone Dam

The design of this new upstream reservoir called for a horseshoe-
shaped earthfill dam across the Santa Ana River below its confluences
with Mill Creek and Plunge Creek near the towns of Mentone and East
Highlands. The top of the dam would be 1,560 feet above mean sea
level. At its middle portion, the 3.6 mile-long crest would be 230 feet
above the riverbed. At this point, the dam would have a top thickness
of 70 feet and a base width of 2,700 feet. The existing Mill Creek
levee would be improved and extended further upstream along Mill
Creek. This levee improvement would have a height ranging up to 25 feet
and a total length of U4 miles. A spillway at the south end of the dam
would have a crest elevation of 1,535 feet above sea level. The
reservoir created by the dam, spillway and levee would emcompass
1,820 acres and have a net storage capacity of 181,000 acre feet.
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The total area required for the dam outlet works and reservoir would be
3,400 acres. The reservoir pool level would rise to a maximum elevation
of 1,552 feet in the event of an extremely large, spillway-design
flood. Impounded floodwaters would be retained for only short periods
of time to prevent saturation of the dam's foundation.

Construction of the dam would displace 29 homes and require
relocation of one railroad line and one local road. The large volume of
earthfill construction material and spillway concrete would account for
most of the 1975 estimated $337 million cost of the dam, reservoir and
contiguous levee improvements. This upstream reservoir would allow a
14-foot reduction in the maximum water level at Prado Reservoir during
standard project flood conditions.

Approximately 300 acres of the 3,400-acre Mentone Reservoir would be
developed as a regional park offering water-oriented and dry-land
recreation. This park would include a series of three interconnecting
lakes, with a total water surface of 50 acres, for swimming, fishing,
and non-power boating. Support facilities would include a nature study
center, picnic, camping and playfield areas, and a scenic drive atop the
dam. Remaining acreage in the reservoir (including the citrus groves in
the northern portion) would be retained as natural areas and a buffer
zone. Several small pools or guzzlers would be permanent sources of
water for wildlife. Mentone Dam and Reservoir would provide incidental
water conservation by the short-term retention of floodflows.

Mentone~to-Prado Reach

Since the existing floodways, levees, and natural channelization
along this 35-mile reach were capable of handling the maximum release of
6,000 cubic feet per second (cfs) from Mentone Dam plus the downstream
tributary inflow, no construction improvements were considered necessary
along this reach of the project. A recreational corridor (17 miles of
bicycle and hiking trail, between Mentone Dam and Riverside County line)
and flood-plain management were recommended for this reach.

Prado Reservoir

The plan included enlarging the existing reservoir by raising Prado
Dam from elevation of 566 feet to 596 feet above sea level. From the
elevation of 543 feet, the spillway would be modified and raised to
563 feet above mean sea level. The reservoir's real estate 1limit would
be raised from 556 feet to 566 feet. The reservoir would thus be
expanded by 1,670 acres to 11,411 acres, with an increase in gross flood
storage capacity to 363,000 acre-feet at spillway crest elevation
563 feet. The reservoir was designed for maximum controlled release of
30,000 cubic feet per second. Retention time of floodwaters impounded
above the debris pool elevation would be 3 weeks or less. When flood
forecasts are favorable, water would be stored below the debris pool
elevation for slow release to downstream spreading grounds for ground
water recharge.




Expanding the reservoir would have displaced 23 homes, 6 dairies,
and 2 businesses. In addition, property owners of another 102 homes,
19 dairies, and 5 businesses would have the option of relocating,
flood proofing, flowage easements, or "life estates™ instead of outright
acquisition and removal. The cost for structural features, reservoir
properties, and relocations was estimated at $148 million (1975
prices). With recreation, the total cost reached $159 million
(1975 prices).

The recreational plan tied existing and proposed recreational
facilities together, through interconnecting recreation trails, two
lakes and riparian areas. Additional facilities included campgrounds
(for tents, trailers, groups, and primitive use), day-use area, picaic
areas, various trails and lakes for fishing and non-power boating.
Approximately 1,000 acres of the additional 1,670 acres necessary
for expansion of Prado Reservoir would be required for this park
unification. Remaining acreage would be leased for agriculture or
used as open-space buffer zones.

Within Prado Reservoir, the riparian habitats of the Santa Ana
River, Cucamonga Creek, and Chino Creek would be retained as wildlife
preserves and as buffer zones between different areas of recreaticial
development. Duck ponds, ranging in size from 1 to 5 acres, would be
provided adjacent to Cucamonga Creek. These ponds and other lakes
would stimulate wildfowl populations and would serve as a stopover
for migratory birds. Prado Dam and Reservoir would also maintain a
throughflow of surface water and ground water and would provide
incidental water conservation.

Santa Ana Canyon

Because of the natural and recreational amenities that exist in
Santa Ana Canyon, the Recommended Plan called for a "natural"™ channel.
The 9-mile reach in the canyon was to be kept essentially as it is,
except that revetment would be provided where necessary to protect the
Riverside Freeway, railroad, bridges, and major utilities. The riverbed
itself thus would continue to function as a natural channel for waters
released from Prado Reservoir., The 1,760-acre floodway through this
canyon would be acquired in public ownership. The existing Featherly
Regional Park and Green River Golf Course would be subject to inundation
when controlled releases were made from Prado Reservoir. Recreational
trails would be provided, but they would be situated out of
environmentally sensitive areas. Acquisition of this area in the Santa
Ana Canyon was considered of major importance to the Recommended Plan
for several reasons., First, all of the land to be acquiried would be
flooded by release from Prado Dam during a Standard Project Flood even
after all other improvements had been made. Acquisition of the area
would ensure that no changes would take place in the flood plain that
might affect other, downstream, elements of the riverbed. Second, and
perhaps more importantly, the Santa Ana Canyon is one of the few
remaining open space habitats in the area. The canyon has considerable




value as a wildlife corridor, and maintaining it is considered an
important part of efforts to achieve an overall environmental balance in
the Santa Ana River project.

Oak Street Drain

Planned flood control improvements for Oak Street Drain consisted of
two major elements: the main channel and the collection channel. The
main channel was to be a rectangular concrete channel about 2.4 miles
long extending from north of the AT&SF railroad upstream to a debris
basin to be constructed south of Ontario Avenue, downstream. The main
channel, about 24 feet wide and 13 feet deep, was to be designed for
standard project flood capacity.

The collection system included several improvements. A rectangular
concrete channel approximately 10 feet deep and 20 feet wide was planned
from Lincoln Avenue to the Oak Street Drain to collect and divert water
com.ng down Lincoln Avenue and the small channel next to it. The lower
portion of the existing Mangular channel just above its confluence with
the Oak Street Drain was to be rebuilt to provide a smooth transition
into the main channel. A debris retention basin about 25 feet deep and
with a capacity of 320 acre-feet was to be constructed south of Ontario
Avenue. The Oak Street Drain plan did not include recreation.

LOWER RIVER. From Weir Canyon Road (at the lower end of Santa Ana
Canyon) to Katella Avenue, the recommended plan called for 10 miles of
earth-bottom channel with drop structures and revetted side slopes, very
similar to the present channel. From Katella Avenue to 17th Street, the
plan would consist of 3 miles of earth-bottom channel with retaining
walls around the perimeter of Riverview Golf Course. From 17th Street
to 1/4 mile below the Hamilton Avenue-Victoria Street bridge, the plan
called for 8-1/2 miles of concrete rectangular channel between 250 and
365 feet wide, ranging from 17 to 23 feet deep, with a right-of-way
width of about 400 feet. From the Hamilton Avenue-Victoria Street
bridge to the ocean, 1-1/2 miles of earth-bottom channel with vertical
concrete walls and with bottom width ranging from 365 to 450 feet and
total depth of 21 to 23 feet were planned.

The features described above would not displace any homes, but many
uti ity crossings and 19 bridges would have to be rebuilt to accommodate
the enlarged channel. The total cost for this portion of the proposed
project was estimated at $222 million, including recreation costs.

The recreational plan for the lower Santa Ana River would provide a
reci'eational corridor with various facilities, extending from Prado Dam
to the ocean. A major feature of the lower Santa Ana River plan was
the joining of existing and proposed county and city parks with various
tra‘ls and greenbelts. Trail entrances would serve as focal points
of the trail system and also be points of information, providing
directional signs for various recreational areas and maps of the
complete trail system.




Marsh Acquisition

At the river's mouth (east of the river and north of Pacific Coast
Highway) about 8 of the remaining approximately 100 acres of a once-vast
salt marsh area would have to be taken for an enlarged flood control
channel. The 8 acres required for flood control were fish and wildlife
habitats including wetlands, filled wetlands, and *idal channel. The
remaining 92 acres had remnant tidal channels and expanses of salt marsh
vegetation. The salt marsh provided habitat for three endangered
species of birds. As the indirect effects of the recommended plan would
accelerate loss of habitat in the salt marsh, it was deemed essential to
acquire the remaining salt marsh in public ownershiy, and to provide an
adequate tidal opening in the Greenville-Banning channel levee to
improve tidal flushing of the wetland area. The Recommended Plan
provided for acquisition of 8 of the remaining 92 acres as mi‘igation
for 8 acres of channel rights-of-way acquisition and acquisition of the
remaining 84 acres for preservation of endangered species in response to
the mandate of the Endangered Species Act.

Santiago Creek

Flood control measures for the area would involve intermittent
channel revetment upstream and a concrete rectangular section from about
200 feet above the Garden Grove Freeway downstream to the confluence of
Santiago Creek and the Santa Ana River (about 2.1 miles). Approximately
1.5 miles of the concrete channel was to be located in a highly
urbanized area with extremely limited rights-of-way available for flood
control and recreation.

The recommended recreational development consisted of a bicycle-
hiking trail within the channel invert from the confluence of the Santa
Ana River to Santiago Park. The bicycle-hiking trail was then to be
continued along to Grand Avenue and Hart City Park. Environmental
treatment consisted of landscaping with native trees and vegetation.

The total project first cost for all elements of the plan
was estimated at $741 million ($656 million Federal and $85 million
non-Federal). Amortized over the 1life of the project, cost was
estimated to be $54.0 million annually, including operation-maintenance
costs. The average annual flood damage prevented was estimated at
$71.9 million. Other benefits included $3.6 million for recreation,
$ 1.1 million for elimination of future flood-proofing costs and land
enhancement, and $2.0 million for incidental quantifiable benefits.
Additional but non-quantified benefits included water conservation,
preservation of natural vegetation and wildlife, advance replacement
(modernization) of bridges, and elimination of maintenance costs for
existing flood control facilities. Total project operation and
maintenance were estimated at $2.0 million per year. Using these
figures, the benefits-to-costs ratio was estimated at 1.5 to 1
($78.6 million to $54 million).
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SURVEY REPORT REVIEW COMMENTS

The 1975 Survey Report was exhaustively reviewed. The Board of
Engineers for Rivers and Harbors, a review organization within the Corps
of Engineers (hereafter BERH), conducted a thorough review and raised a
number of questions. The plan was also extensively reviewed by other
local, State, and Federal agencies, and by the general public. Analysis
of these 1issues was an important part of the Phase I study, and
contrituted to decisions about the scope and direction of the subsequent
work. Roughly speaking, there were four categories of review comments:
(1) comments about limiting cost sharing to the NED Plan, (2) comments
about the need to reconsider several alternative plans to the
Recommended Plan, (3) comments about considering the President's Water .
Policy, and (4) suggestions for changes in specific plan elements or
addition of specific plan elements. These review comments are
summarized briefly here, to provide a backdrop for the more detailed
Problem Identification Chapter which follows.

Limiting Cost Sharing to the NED

The 1975 Survey Report recommended the Federal Government assume a
cost share $206.4 million more than that it would assume if the National
Economic Development Plan were recommended. In their 1976 report, BERH ;
questioned the advisability of taking this action, even while |
recognizing that the Recommended Plan provided for fewer adverse social
impacts. The Recommended Plan differed from the NED Plan in that it
involved construction of the Mentone Dam and Reservoir and raising Prado §
Dam only 30 feet; under the NED, Prado Dam would have been raised
45 feet. The BERH commented that the Recommended Plan provided somewhat
less flood protection to the principle damage reach, fewer national
benefits, and that Mentone Dam committed more natural and scenic
resources and was not incrementally justified. The Board did recognize
the lessened social impact of the Recommended Plan and the expressed
preference of local sponsors for this plan. Nevertheless, the Board
concluded that these factors did not Jjustify the additional Federal
cost, and recommended that the NED Plan be implemented instead.
Optionally, if locals continued to prefer the All-River Plan, the Board
suggested it would be more appropriate for local interests to assume the
additional costs of that plan and that the Federal cost share be limited
to the Federal share under the NED Plan.

The Need to Reconsider Alternative Plans

In their 1976 report, the Board recognized that obtaining agreement
between upstream and downstream interests over payment of the greater
costs for the 1975 Survey Report Recommended Plan may be an unresolvable
issue. If the Federal Government did not agree to assume the additional
expenses, the Board believed strong institutional concerns would delay
implementation of the plan. The Board suggested that additional
alternatives should be developed and reviewed, particularly those
plans which would negate the institutional concerns. A plan which would




confine all improvements to Orange County was specifically mentioned as
well as plans which would provide local protection to the upstream
reaches.

Considering the President's Water Policy

The Office of Management and Budget, in a letter dated 27 July 1978,
requested modification to the project during Phase I planning to
reflect the President's recent water policy. This policy requires a
redistribution of cost between Federal and non-Federal agencies. Under
this policy, local sponsors would pay 20 percent of the project costs
allocated to flood control. States would pay 5 percent of the total
project cost. Since previous policy required local sponsors of the Saata
Ana River project to pay only about 12 percent of the total cost and the
State was not required to share in project costs, this change will put a
greater burden on the project's non-Federal sponsors.

The President's water policy also includes Executive Order 11938,
Flood Plain Management. This order requires that all projects avoid,
to the extent possible, adverse impacts associated with flood plain
occupancy and modification and support of prudent flood plain management
wherever there is a practical alternative. The Office of Management and
Budget, therefore, requested that Phase I planning modify the project to
include any changes necessary to insure that it is in conformity with
Executive Order 11988. The Department of the Interior in a letter dated
7 July 1977 also urged that maximum emphasis be placed on nonstructural
measures and that development of adequate flood plain management plans
by included counties should, if possible, be required prior to the
completion of final project design.

These suggestions that new guidelines be applied to analysis of
alternatives, played a major role in Phase I study design. A number
of comments about specific plan elements were also considered.

Comments on Specific Plan Elements

The BERH contributed several important comments about specific plan
elements, and a number of other agencies made specific suggestions or
requests.

MARSH ACQUISITION. The Board did not believe that acquiring
84 acres of salt marsh near the Santa Ana River mouth for critical
habitat under the Endangered Species Act of 1973 would be Justified
on the basis of project impacts. The project would affect only 8 acres,
which included only one-half acre of significant wetland. The Board
also indicated that if the area was really "“eritical™ habitat, then
its protection was the responsibility of other agencies, especially
the Department of the Interior, State of California, and local
Jurisdictions. The Board, however, did not object to the acquisition
of the 8-acre area for mitigation for loss of habitat area due to
channel construction.




Contrary to the Board's recommendation, the U,S. Fish and Wildlife
Service, the Environmental Protection Agency, the State of California,
and local citizen and conservation groups commented in support of the
acquisition of marshland. The Board recognized this support for marsh
acquisition, but felt Corps acquisition required a more compelling
Juatification than had been presented.

PRESERVATION OF THE LEAST TERN COLONY. The proposed widening of
the Santa Ana River would require realinement of the Huntington Beach-
Talbert channel, a local storm 4rain channel. This in turn would
displace a portion of a least tern nesting colony at the river mouth.
The California least tern is a Federally protected endangered species.
The Board, therefore, requested that Phase I studies investigate :
adequate means and measures for preserving this existing nesting colony. : 1

POTENTIAL SOURCE OF BEACH REPLENISHMENT. In a letter dated |
11 May 1977, the State of California recommended that since the present
source of beach nourishment between Newport and Anaheim Bay is nearly
exhausted, a major portion of the 13 million cubic yards of sediment
to be excavated for channel improvements should be designated for beach
replenishment in this area. They also requested that flood control
plans include a schedule and means for placing the material on the
beaches.

DEFINITION AND ACQUISITION OF AN ADEQUATE FLOODWAY BETWEEN MENTONE
DAMSITE AND PRADO RESERVOIR. The Board requested that through
hydrologic and hydraulic analyses the Phase I study more precisely
define the extent of real estate interest necessary to accommodate local
inflow and expected releases from Mentone Dam. They also questioned
why the Recommended Plan did not include acquiring the real estate
interest between the two reservoirs, since operating Mentone Dam would
depend upon sufficient channel capacity to accommodate releases and
local inflow.

RECREATION PLAN CONCERNS. Concern over the recommended recreation
plan was expressed by several agencies. The Board had several
reservations abut the recommended recreation plan. Since the proposed
recreational lakes at Prado and Mentone and the court games at Mentone
wer : not incrementally Jjustified, the Board recommended dcleting these
features, In light of new recreation cost-sharing policies implemented
subiequent to the 1975 Survey Report, the Board also recommended
fel2tion of recreation facilities outside of flood control rights-of-
way. Recreation features outside of project right-of-way included
rec-eational trails between Mentone and Prado and some trail rest stops
and esthetic treatment features along the channels. In accordance with
the cost-sharing policy presented in the 1975 Survey Report, the Board
recommended that the replacement cost for the existing lower Santa
Ana River trail be a non-Federal cost like "any other utility." The
Department of the Interior, in their letter dated 11 May 1977, however,
noted that Land and Water Conservation Fund monies were used for
construction and that adequate measures should be included in the

l project for replacement or protection of this recreation, as required
by Public Law 88-579.
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In a letter dated 27 July 1978, the State of California expressed
concern that the proposed recreational facilities at Mentone might have
a minor negative impact on the ground water quality in the extreme
upper end of the Upper Santa Ana River Basin. They also commented that
the 1975 Survey Report did not address the 1loss of recreational
opportunities at Huntington State Beach which would result from the
proposed Santa Ana River mouth's widening.

The Department of Transportation requested that the study cover
traffic impact from recreation usage of the various highways leading to
the planned recreation facilities.

PRADO RESERVOIR: APPLICATION OF STANDARD ACQUISITION POLICIES. The
Board disagreed with the 1975 Survey Report recommendation to grant
several real estate options to current owners of developed properties in
Prado Reservoir fringe areas below the proposed taking line (elevation
566 feet). These options consisted of life estates, flowage easements,
flood proofing, fee acquisition, or combinations of two or more of the
above. The Board suggested that the Phase I GDM should recommend the
Corps' standard acquisition policy. This policy requires acquisition of
all structures used for human habitation in the reservoir area. It
does, however, permit other productive property uses that dllow
occasional flooding without interference with the reservoir's operation
and maintenance.

WATER CONSERVATION POTENTIAL. In a letter to the Chief of Engineers
(11 May 1977), the State of California requested that the Phase I
planning more firmly establish the potential water conservation benefits
likely to result from construction of the Mentone Dam and the
modification of Prado Dam. Other 1local interests, including Orange
County Water District, have also expressed a similar concern. The 1975
Survey Report found water conservation through control of floodflow to
be 1incidental to flood control operations. The State, however,
suggested that once the dam's operation schedules are established, the
Corps reevaluate whether the dilution of the ground water supply with
floodflows can improve the river basin's ground water quality, and can
furnish more water conservation benefits than the 1975 Survey Report
revealed.

PROTECTION OF CULTURAL RESQURCES. Two agencies were concerned that
the 1975 Survey Report did not adequately address the preservation of
archeological, paleontological, and other historical items within
project areas.

The Board requested that the Phase I study more clearly define the
need for protection of archeological, paleontological and historical
remains in Prado Reservoir. In the Survey Report's Environmental Impact
Statement (EIS), protection measures and cost estimates for only two of
the 10 sites within the Recommended Plan's taking 1line in Prado
Reservoir are described. It was the Board's view that the Phase I study
should include protective or mitigation measures for all significant
sites within Prado.




In the July 1977 letter to the Chief of Engineers, the Department of
the Interior requested more detailed identification and description of
cultural resources within project areas. The Department was concerned
that the 1975 Survey Report falled to consider impacts to cultural
resources that may occur as a result of recreational development.
According to the Department, the results of the 1975 Survey Report
concerning the effect of inundation upon cultural resources within Prado
were inconclusive and measures to protect the two adobes in Prado
Reservoir were qQuestionable.

ORDER OF CONSTRUCTION OF PROJECT ELEMENTS. Since the proposed
enlargement of Prado Dam and Reservoir would produce the most benefits
and provide the greatest degree of the flood reduction, the State of
California requested that Prado be modified first. Riverside and San
Bernardino Counties, however, favored building Mentone Dam and Reservoir
first. These counties feared that if Prado and the other elements were
built first, funding limitation might result in Mentone never being
built.

RECONSIDERATION OF OAK STREET DRAIN IMPROVEMENTS. The BERH felt
that the proposed location of the basin for the Oak Street Drain (south
of Ontario Avenue) could allow debris to clog the channel upstream of
the basin, thereby causing floodwaters to spread and reach the damage
area. Spur channels on Border Avenue and Lincoln Avenue might not
function as designed. The Board concluded that the project might not
produce the benefits estimated in the 1975 Survey Report.

PUBLIC CONCERN OVER THE 1975 SURVEY REPORT'S SANTIAGO CREEK PLAN.
Subsequent to the 1975 Survey Report, Orange County rejected the Corps'
plan for Santiago Creek and developed a plan that differed both
conceptually and physically. Orange County believed that their "Lower
Santiago Creek Specific Plan,"” dated April 1977, provided a more
comprehensive solution to a full range of problems than did the Corps'
plan. Public opposition, however, has developed over several elements
of the County plan. Orange County requested that the Corps reformulate
the 1975 Survey Report Santiago Creek plan. They also suggested that
the Corps use the Santiago Creek Specific Plan and the public's input as
guides for developing a plan which has public support while providing a
comprehensive solution to a full range of problems.

MICROCLIMATE AT MENTONE SITE. Agricultural interesats in the Mentone

area were concerned that impounding large amounts of water behind
Mentone Dam, even for brief periods, could induce changes in the weather
of the immediate area. In particular, they were concerned about the
water lowering temperatures around the reservoir and creating local
frosts severe enough to damage crops. There was also some concern that
microclimate changes might affect some operations at the neardy Norton
Air Force Base.







3. PROBLEM IDENTIFICATION

With the issues raised by review of the 1975 Survey Report in mind,
problems which the 1975 Recommended Plan was designed to solve were
reviewed. Existing conditions within the basin were reviewed, including
the physical setting for the project, the flood history, existing flood
control improvements (some of which had changed since 1975), flood
insurance, and the resources of the study area. Special attention was
directed to evaluating changes in the basin since the 1975 Survey Report
was completed. On the basis of this analysis, and using new knowledge
gained since the 1975 Survey Report, the consequences of taking no
Federal action were reprojected and reestimated.

This thorough analysis of the current situation in the project area :
led to refinement of problem statements and, in a more positive vein, !
to a renewed sense of the opportunities for meeting flood control,
economic, environmental, and other area needs in a balanced plan.
Finally, considering National Objectives (for National Economic
Development and for Environmental Quality) and a number of constraints
on any viable plan, a firm set of planning objectives was developed.

This process of careful, step-by-step analysis leading to a refined
set of planning objectives is described in depth in the following
pages. Particular emphasis is given to changes in conditions, in
problem analysis, and in planning policy since the 1975 Survey Report
was completed.

EXISTING CONDITIONS

The Santa_ Ana River Basin: Geography, Geology, and Climate

The 3,200 square mile Santa Ana River Basin contains the largest
river system in southern California. Bounding the basin on the north is
Mojave River Basin; on the east, the Whitewater River Basin; and on the
south, the Santa Margarita River Basin. The Santa Ana Mountains and
Chino Hills bisect the drainage area separating the upper and lower
basin. In the upper basin, in San Bernardino and Riverside counties,
mountains and hills occupy about 1,100 square miles, with elevations
ranging from 11,485 feet at San Gorgonio Mountain and 10,804 feet at San
Jacinto Peak to 4,680 feet at Santiago Peak. In the lower basin, in
Orange County, the high Santa Ana Mountains (over 5,000 feet) stand in
sharp contrast to the lower rolling Chino Hills (1,780 feet). The
valley in the lower basin occupies about 1,300 square miles and the
coastal plain about 70 square miles. The relatively flat coastal plain
areas are mainly committed to urban use, and any remaining open spaces
are few in number and small in size. Despite the relatively low
agricultural productivity of native soils, the optimal climatic
conditions and extensive irrigation and fertilization practices
encourage high agricultural production in the region.

According to the "Nationwide Rivers Inventory", Phase 1 by the
Department of of Interior, no segments of the Santa Ana River are Wild
or Scenic Rivers.
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Photo 3: The Santa Ana River Channel in Anaheim (looking upstream).

Oak Street Drain, an upstream tributary of the Santa Ana River,
rises on the northern slopes of the Santa Ana Mountains and includes the
ephemeral flows of several smaller canyons. From its source, Oak Street
Drain cou:3es northward through the western part of the City of Corona
and joins Prado Reservoir at its southeastern corner. The total
drainage area of the Oak Street Drain is 11.5 square miles. Above
Ontario Street, the flood plain remains largely in agricultural use, but
below that point the area becomes progressively more developed.




Photo 4: Oak Street Drain in Corona

Santiago Creek, a principal tributary of the Santa Ana River, rises
on the western slopes of the Santa Ana Mountains and contains the
ephemeral flow of several smaller canyons, including Black Star, Baker,
Silverado, Modjeska, and Harding. Irvipe Lake, also known as Santiago
Reservoir, is formed by Santiago Dam, constructed on Santiago Creek by
the Irvine Ranch Company and the Carpenter-Serrano Irrigation
District. From Santiago Dam, Santiago Creek courses northwestward
through Irvine Park, a County regional recreational facility, to Villa
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Photo 5: Santiago Creek in the vicinity of the Santa Ana Freeway. Note the high density of residential
and commercial buildings adjacent to the Creek.

Park Reservoir; it then courses southwestward through the Cities of
Villa Park, Orange, and Santa Ana to just below the Garden Grove Freeway
crossing where it joins the Santa Ana River. The creek drains a total
of 102 square miles. Below Villa Park, the creek flood plain is heavily
urbanized; above this point, it remains largely in its natural state

except for the two dams.
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The Santa Ana River basin geology is diversified and complex.
Generally, the hills and mountains surrounding the upper basin are
composed of various granites and metamorphic rocks including schists and
gneisses. The Puente Hills and Santa Ana Mountains separating the upper
and lower basins are composed primarily of sedimentary sandstones and
shales with some volcanic flows., The valley floors, coastal plain and
other lowlands are composed primarily of sands and silts eroded from the
mountain rocks with the exception of accumulations of peat and organic
soils over several square miles Jjust inland from the mouth of the
river. All the mountain blocks in the basin are bordered by major
active faults, such as the San Jacinto, San Andreas, and Cucamonga.
As evidenced by the folded and fractured formations exposed in the
mountains, earthquakes have been occurring for millions of years and
are expected to continue. Seismic activity in the area is monitored
closely, and all plans have been evaluated to ensure the integrity of
improvements in the event of earthquakes. These efforts are described
in detail in Appendix D.

Other local features, such as landslides, subsidence, ground water,
and seawater intrusion, are also part of the geologic environment.
Landslides, which are common in the hills throughout southern
California, exist locally on both sides of the river in Santa Ana
Canyon. Although subsidence in the Santa Ana River Basin has been
slight, some has been reported in the San Bernardino Area, and a minor
amount may be occurring in Orange County. Ground water levels vary
throughout the basin, primarily in response to the underlying geologic
structures and the amount of pumping and recharge. Generally, the
ground water levels occur at depths over 100 feet and rise to near
ground surface through Santa Ana Canyon and along the coast.
Overpumping in Orange County, however, has caused the ground water
slope to reverse so that the 1lower basin is subject to seawater
intrusion.

L st

Elevation, topography, and distance from the ocean influence the
climate of the Santa Ana River Basin. The lower elevations of the basin
have a semiarid, subtropical climate. Summers are long, hot, and dry,
and temperatures often exceed 90° F; winters are short, cool, and mild,
with only infrequent frost in urbanized areas of the basin.

ke

Annual precipitation averages 12 to 16 inches per year in the upper
valley and coastal plain. About 90 percent of this rainfall occurs
between November and April; there is practically no rainfall in summer
months. Summer thundershowers occur in the mountains, but do not
contribute significantly to runoff. The average annual precipitation
in the mountainous areas of the watershed exceeds U5 inches in some
places; above the elevation of 6,000 feet, precipitation usually occurs
as snow in winter months.

Three types of storms produce precipitation in the study area:
general winter storms, local thunderstorms, and general summer storms.
General winter storms, which cause most of the major floods in the basin
usually occur during the period November through April. These storms
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Photo 6: The Santa Ana River as it emerges from the San Bemardino Mountains.

usually originate over the Pacific Ocean and move eastward across
southern California, sometimes lasting for several days. They reflect
orographic influences and are wusually accompanied by widespread
intensive convective-type storms usually accompanied by heavy
precipitation over small areas for short durations. Since general
summer storms usually occur at the end of the dry season in the summer
and early fall months and are quite rare, the flood potential from these
storms is normally somewhat reduced.

The Santa Ana River originates in the San Bernardino and San Gabriel
Mountains about 75 miles inland from the Pacific Ocean and 9 miles above
*he proposed Mentone damsite. Of the numerous tributary ephemeral
streams that lead from surrounding mountains and hills, the principal
ones, in downstream order, are: Bear, Mill, Plunge, City, Mission-Zanja,
San Timoteo, Warm, Lytle, Reche, Rialto, University Wash, San Sevaine,
Day, Cucamonga, Temescal, and San Antonio-Chino; below Prado Dam are
Carbon Canyon and Santiago Creeks.
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Photo 7 : The Santa Ana River mouth.

From its origin to Prado Dam and Reservoir, the Santa Ana River
mostly follows a natural course--progressively wide and rocky, sandy
and narrow, and wide and shallow. Between San Bernardino and Riverside,
the river course is partly controlled by levees to protect suburban,
industrial, and other land uses. From the La Loma Hills to Mount
Rubidoux, the river is contained by levees to protect the urban
development in the Riverside area. Below Mount Rubidoux, the river
meanders past the flat agricultural lands of the middle Santa Ana Valley
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Photo 8: March 1938 overflow across Huntington Beach; circled numbers refer to distance (in miles)
from the ocean.

development in the Riverside area. Below Mount Rubidoux, the river
meanders naturally--except for about 3 miles of revetment in a 9-mile
course--through Santa Ana Canyon. From 3 miles above Imperial Highway
to the Pacific Ocean about 23 miles downstream, the river is completely
contained by channels to protect the densely populated, broad, gently
shaped coastal plain of Orange County. There are several spreading
basins in this 23-mile reach.




Photo 9: A large lake was created behind Prado Dam during the 1969 Flood.

Flood History

Large floods in the Santa Ana River Basin occur in magnitude
incomprehensible to those who have not witnessed their destruction.
Little information exists regarding the magnitude of floods prior to
1850. Recorded data from 1897 to the present show that medium to large
winter floods occurred in 1903, 1910, 1914, 1916, 1921, 1922, 1927,
1938, 1943, 1965, 1966, 1969, 1976, and 1980. Althougn not much
information is available on the flood of 1862, evidence suggests that
after 15 days of continuous rain this flood broke loose from the Santa
Ana River on 22 January and brought destruction and desolation ¢to
everything in its path. This flood's peak discharge was estimated in
recent decades, on the basis of historical notations on highest wate
levels, at 327,000 cubic feet per second at Riverside Narrows.
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Photo 10: Washout of Van Buren Boulevard Bridge over the Santa Ana River during the 1969 Flood.

The largest recorded flood in this century in the Santa Ana River
occurred in March 1938. The peak flow reached about 100,000 cubic feet
per second at Riverside Narrows. It was about a U0-year frequency
flood, and caused damages of about $4 million (1938 price 1level)
in Orange County. Although this flood was the cumulation of 7 days of
non-continuous rain, the greatest part of the rain fell in a 19-hour
period. Several mountain stations reported 30 inches or more of
precipitation for the storm period.




The next major flood on the Santa Ana River occurred in January
and February 1959. This flood transpired after the last of a series of
storms, which climaxed more than a month of extremely heavy, recurring
rainfall. The rains were heaviest in the mountains where one station
reported more than 10 inches of rain. The peak discharge of runoff
reached 36,000 cubic feet per second at Riverside Narrows. The flood
caused about $22 million in damages in Orange County alone and
$43 million in San Bernardino, and $20 million in Riverside counties
(1969 price level). This was a U0~year frequency flood that would have
caused an additional $440 million damage if Prado Dam had not been
constructed in 1941. Over 1 million dollars in damage occurred in the
Oak Street Drain overflow area. Damages from this flood were greater
than the 1938 flood, mainly due to increased development.

Photo 11: Floodwaters undermined houses next to Santiago Creek during the 1969 Flood.




Photo 12: The Riverside Freeway (91) was closed due to the floodwaters from Oak Street Drain
during the 1969 Flood.

Photo 13: Overfiows from Oak Sireet Drain during the 1969 Flood damaged much of the commercial
district in Corona.
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Photo 14: The arrow shows the water level reached on this house from Oak Street Drain overfiows
from the 1978 Flood.

? Photo 15: Water level of Prado Dam after 1980 storms. The water level rose to a recoid high elevation
of 528 feet.
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Since the 1975 Survey Report, two more floods have occurred in the
Santa Ana River basin. The March 1978 flood, a 12-year frequency flood,
resulted in $13 million dollars in damages. This flood caused over
million dollars damage on Oak Street Drain alone. The February 1980
flood was close to a disaster. The constant rain over only a 10~-day
period required releasing floodwaters from Prado Dam at a faster rate
than ever before. During this flood, the water level at Prado Dam
reached 528 feet, the highest elevation in the dam's history. Another
four or five inches of rain, one large storm, would have resulted in
uncontrolled spillway discharge causing immense damages downstream in
Orange County. In this flood additional flows entered Prado from Lake
Elsinore, 25 miles away, down Temescal Wash. The water surface level at
Lake Elsinore during this flood exceeded the water level during the 1916
flood, the last time Lake Elsinore spilled. Any higher water would have
resulted in spills into Temescal Creek eventually reaching Prado Dam.
Lake Elsinore, following the 1980 flood, will remain at an abnormally
high water level (27 feet above normal). The lake's water level is
not expected to recede to a normal level for at least 15 years.
Consequently, the flood threat of Lake Elsinore outflows will continue
to contribute to the potential of flooding downstream of Prado Dam.
The 1980 flood also uncovered a severe weakness in the Santa Ana River
Channel below 17th Street. Even through floodflows were only 20 percent
of the rated channel capacity, severe erosion occurred in the invert of
4 miles of the channel. Concrete side slopes were undermined, collapsed
and failed. Emergency flood fighting efforts were undertaken around the
clock to prevent levee breaks. Prado Dam, already dangerously full, had
to cut back on releases to allow the repair work to go on and to prevent
even worse damage. A disaster was prevented only by the fact that a
series of new storms threatening to advance along the path of the
previous 6 storms that had brought great flooding did not advance as had
been predicted. The 1980 flood caused $10 to $15 million in damages on
the lower Santa Ana River alone.

During these two recent floods in 1969 and 1978, damage to areas
around the Oak Street Drain totaled approximately $2,400,000. The
trailer parks on the east edge of the existing channel were flooded in
both floods. The parks are primarily for senior citizens, who are
seriously threatened by any flood in the area and are less able to cope
with emergencies than those in more permanent housing. During the
February 10, 1978 flood, one woman suffered a heart attack during the
flood evacuation and died. Her death cannot be casually linked to the
flood, but flooding in this area would seriously hamper the ability to
those in the trailer park to get timely emergency care.

These recent floods, in particular the flooding of Lake Elsinore,
dramatized the need for work on this project to begin with all
reasonable speed. They were also analyzed in determining the
feasibility and desirability of plan alternatives.
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Existing Flood Control Improvements

SANTA ANA RIVER. Existing flood control improvements built by local
interests and the Corps of Engineers along the 75-mile length of the
Santa Ana River reduce damages from small floods but provide an
insufficient level of protection for the highly urbanized lower Santa
Ana River flood plain. The follcwing paragraphs describe these
improvements in detail.

Farthest upstream, the 2.4-mile long Mill Creek levee, constructed
by the Corps in 1960, lies on the south side of Mill Creek, just above
its confluence with the Santa Ana River. It was nearly overtopped in
1965, 1966, and 1969 when waves of debris piled up along sections of the
levee. For several miles downstream from the Mill Creek confluence,
San Bernardino County efforts to prevent bank erosion have provided
protection so that the natural river banks are adequate to contain
moderate floodflows. Downstream from the confluence with City Creek,
bank protection measures have been constructed for about 5 miles. These
levees provide limited protection to Norton Air Force Base at San
Bernardino and adjacent areas near Redlands. Further downstream the
Corps of Engineers, since the 1975 Survey Report, has completed
improvements to the lower portion of Lytle and Warm Creeks and a shurt
reach of the Santa Ana River near the confluence. From just above the
Interstate 10 and Interstate 15 interchange, bank protection measures
continue into Riverside County. The Riverside levees, which extend
along a 3-mile-reach of the river, were constructed by the Corps of
Engineers in 1958. The levees provide nearly standard project flood
protection to the City of Riverside and nearby areas. West of
Riverside, the river channel is well entrenched and no improvements have
been made from that area down to the upper end of Prado Reservoir.

The lower basin is currently provided limited protection by Prado
Dam and Reservoir which was completed in 1941, At the time, it was
thought that the dam and resevoir would be capable of controlling a
200-year flood. But, since Prado Dam was built, changes which have
occurred in the drainage area, and additional historical data on
rainfall and runoff coupled with advances 1in predicting future
flood potential have shown Prado Dam to presently offer only
70-year protection. A large flood could fill the reservoir and
flow uncontrolled over the spillway, racing down Santa Ana Canyon,
overtopping the existing levees, and spreading into a wide flood plain
to the south and west of Imperial Highway. About two million people
live and work within this flood plain. Another serious concern is that
the existing Prado Dam and spillway could not accommodate a probable
maximum flood, resulting in overtopping of the dam. (A probable maximum
flood, estimated to be 2 to 2-1/2 times as great as a standard project
flood, is commonly used in determining the design of a spillway.)
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The Corps of Engineers is currently working on a 2-year study under
the Dam Safety Assurance Program to modify Prado Dam so that it can pass
a probable maximum flood without overtopping the dam. Several
alternatives are being studied. The most likely changes to be made are
addition of a parapet wall to the top of the dam and widening of the
dam spillway. Construction is scheduled for 1984 and will require
2 years. Although the proposed modification will alleviate the threat
of the dam overtopping during a maximum probable flood, it will not
provide any additional flood protection. As previously mentioned, this
modification is considered completed for the purpose of the plan and
Wwill be completed before any additional construction begins.

Downstream from Prado Dam, long stretches of the channel are
inadequate to convey large floodflow safely to the ocean. Just below
Prado Dam, the river flows through a natural channel capable of
containing only about an 8-year flood (about 2,000 cubic feet per
second). A mobile home park, the Green River Golf Course, Featherly
County Park, and several orange groves are 1located adjacent to the !
waterway. A railroad crossing and the Corona Freeway in the area impede
large floodflows (see figure 16). :

Photo 16: The Santa Ana Canyon (looking east). Prado Dam is at the top of the photo.
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The channel improvements made by Orange County begin below the Santa
Ana Canyon at Weir Canyon Road at which point rocks have been placed to
protect the sides of the channel. From Weir Canyon Road to Garden Grove
Freeway, near Anaheim Stadium, the existing earth-bottom channel has
revetted side slopes and drop structures. Channel capacity is probably
greatest in this reach, up to 36,000 cubic feet per second. Within this
stretch, from about 1/2 mile west of Imperial Highway to just upstream
from Katella, the river passes a water-spreading area which consists of
several ponding areas that allow percolation into the ground water table
(see figure 17). The channel is tightly confined in the area.

Downstream of Katella Avenue to the confluence of Santiago Creek the
channel capacity decreases because of narrow width and numerous bridges,
to about 25,000 cubic feet per second. Since the 1975 Survey Report,
local interests have constructed three drop structures and rebuilt one
existing drop structure to reduce the velocities of the floodflows.
From the Garden Grove Freeway south to about 17th Street in the City of
Santa Ana, the river retains the same capacity but has more of a
greenbelt appearance, sporting a golf course within the river channel
itself. Since the 1975 Survey Report, from upstream of 17th Street to
the Pacific Coast Highway the existing earth-bottom trapezoidal
channel's side slopes have been paved with concrete. The improved
channel was designed for the rated capacity 40,000 cubic feet per
second. Recent flood experience, however, raises some doubt of the
channel's ability to carry a large flood approaching this capacity.

Photo 17: Confiuence of Santiago Creek with the Santa Ana River.




Below Edinger Avenue, the streambed flattens to a slope of only
5 feet per mile and the levees rise to about 12 feet above the ground.
Along much of this section, homes and industries crowd the
rights-of-way.

South of the San Diego Freeway, the levees are about 14 feet above
the ground. About 1/4 mile south of the San Diego Freeway, the
Greenville-Banning storm drain channel approaches from the east and runs
parallel to the Santa Ana River channel. The Fairview channel joins the
Greenville-Banning channel just downstream of Adams Avenue. These storm
drains must maintain a bottom elevation lower than that of the Santa Ana
River in order to provide drainage to nearby homes.
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FIGURE 2

SANTA ANA RIVER OVERFLOW AREA
IN ORANGE COUNTY




Photo 18: View looking upstream of the lower Santa Ana River channel. Commercial buildings,
residences, sewage plant and powerlines crowd the rights-of-way in this area.

The stretch near the San Diego Freeway is constrained. Industrial
buildings hug the rights-of-way at the freeway, and new homes,
apartments, and electric powerlines adjacent to the channel crowd the
east side of the river. On the west side, several pipelines, including
trunk sewerlines of 7 and 10 foot diameters, are buried in the leves.
Downstream from Garfield Avenue, electric transmission towers follow the
river on the west side. In addition, two wastewater treatment plants
are located about 4 miles apart and near the west levee of the river.
Just upstream from the Pacific Coast Highway bridge, the Huntington
Beach channel approaches the Santa Ana River; and the Greenville-Banning
channel, the Huntington Beach channel, and the Santa Ana River then flow
parallel into the Pacific Ocean.




Photo 19: Oak Street Drain (looking downstream) between Chase Street and Ontario Avenue.

OAK STREET DRAIN. Existing flood control improvements for Oak
Street Drain consist of a channel and debris basin (see figure 15).
Riverside County Flood Control District constructed the debris basin
after the 1975 Survey Report was released. This debris basin was a
feature of the 1975 Survey Report's Oak Street Drain Recommended Plan,
but the county constructed the debris basin 3,500 feet farther upstream
(south) and with a smaller capacity than provided for in the Corps'
Recommended Plan. Since the severity of past floods was in part due to
the large amounts of debris produced by the steep slopes in the upper
reaches of the Oak Street Drain drainage basin, the debris basin has
alleviated some of the threat posed by the drain. The channel begins
at the debris basin and extends to the Santa Fe Railroad crossing,
3.1 miles downstream (north). From the debris basin to the channel's
confluence with Mangular Channel the drain is an earth-bottom channel
with pipe-and-wire side slopes. At that point, the channel becomes
concrete trapezoidal channel with steep walls until its reaches Lincoln
Avenue. The channel then 1is a concrete covered section until just
upstream (north) of Riverside Freeway. Finally, between Riverside
Freeway and the Santa Fe Railroad crossing, the channel becomes an
earth-bottom channel with stabilizers and concrete walls.




OAK STREET DRAIN STANDARD
PROJECT FLOOD OVERFLOW AREA
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Photo 20: Santiago Creek gravel pits between Villa Park Road and Prospect Street.

SANTIAGO CREEK. Between the Santa Ana River and Villa Park Dam,
Santiago Creek varies widely. Protective works have been implemented in
a piecemeal approach which provides no consistent watercourse
identity. From Villa Park Dam to Loma Street the creek remains
relatively natural. Just upstream of Loma Street the creek is confined
by somewhat deteriorated eastern embankments. A few adjacent homeowners
also have constructed minor encroachments into the flood plain which
have little restriction on the flow of floodwaters other than to route
them around the structural improvements.

The configuration of Santiago Creek from Loma Street to Prospect
Street has been drastically modified from its natural condition by the
local sand and gravel operations near the creek. Some of the gravel
pits reach depths as great as 200 feet below the adjacent terrain.
A few exhausted pits have been used for desilting basins for wash water
and are now full or nearly full of silty fines. Some of the pits are
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along the watercourse and in a storm would fill before any flow could
continue downstream in the existing poorly~defined channel. The current
channel steers the flow to the northwest of most of the pits.

In the reach from Prospect Street to the Southern Pacific Railroad
(SPRR) bridge, the creek is a semi-natural, earth-bottom channel. The
south bank is an irregular earth embankment constructed by the sand and
gravel companies to protect their plant operations from inundation.
Some earth levees exist along portions of this low-lying area but they
are relatively ineffective due to the lack of continuity. On the north
bank, concrete slope paving protects adjacent residential development.

Between the abandoned SPRR bridge and Chapman Avenue the creek
remains a natural earth-bottom channel., On the south bank, the earth
embankment gradually gives way to the natural stream bank which has ten
to fifteen foot high bluffs bolstered in places with concrete rubble.
Development has not encroached on this bank. Consequently the natural
irregularity of an uncontrolled watercourse exists. Riprap protection
has been installed on the north bank to protect adjacent residential
development extending approximately 1,200 feet upstream from Chapman
Avenue.

The short reach from Chapman Avenue to the Newport Freeway is semi-
natural with some disruption to the original watercourse. The south
bank in this reach is a bluff, with concrete rubble responsible for the
steepness of the embankment. The north bank is dotted with remains of
old concrete channel pilasters.

Downstream of Chapman Avenue, the banks are protected with riprap.
This form of channelization extends approximately half way to the
Newport Freeway bridge. Upstream of this location, portions of the
creek have been improved with uniformly graded earth channel slopes.
The channel invert remains natural throughout the reach.

The c¢reek flows through a semi-natural flood plain from Tustin
Avenue to Cambridge Street. At approximately the midpoint of this reach
the flood plain is reduced by encroaching development. The north bank
is lined with riprap to protect houses 1located at the top of the
slope. The natural appearance beyond this restriction is modified by
the turf slopes of Santiago Golf Course through which the creek flows.

Natural flood plain is characteristic of the creek from Cambridge
Street to Shaffer Street. A poorly defined levee has been constructed.
between the creek and an abandoned gravel pit near Shaffer Street pit to
protect the pit from inundation, however, the levee is only 2 to U4 feet
high in some locations and does not effectively serve this purpose. A
steel culvert through a private road embankment constructed across the
creek at one point creates adverse backwater conditions upstream.
Extensive vegetation constricts the flow through portions of the reach.

Through Hart Park (Shaffer Street to Glassell Street), the creek is
channelized into a vertical wall rubble masonry channel. The invert of
the channel is paved with concrete and used as a parking lot.
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Photo 21: Santiago Creek in Hart Park doubles as a parking lot.

Extending from Glassell Street (through Santiago Park) to upstream
of the Santa Ana Freeway there are channel walls with a terraced cross-
section.

From Santa Ana Freeway to Flower Street the creek is semi-natural
with numerous local encroachments in the form of backyard gardens,
retaining walls, fences and trees. The watercourse remains earth-
bottomed.

In the reach from Flower Street to the Santa Ana River the creek is
a trapezoidal cross-section with compacted earth material and an earth-
bottom. The overall effect of this rather jumbled mixture of natural
channel, variable-height 1levees, channel encroachments, and narrow
culverts is difficult to summarize. Flooding could occur at many points
along the channel, though predicting what would cause flooding at any
particular point would be difficult.




Photo 22: Encroachments along Santiago Creek limit right-of-way.

Flood Insurance

All of the cities affected by the Santa Ana River are currently
enrolled in the National Flood Insurance Program administered by the
Flood Insurance Administration of the Federal Emergency Management
Agency. This program provides relief to subscribers who sustain
property damage from floods. Since participation in the program
requires local interests to adopt and enforce land use controls within
the flood-prone area, local interests have demonstrated their concern
with the flood hazard to future development in the flood plain.

Only recently has a flood plain insurance study of the 100-year
flood plain been developed recognizing the channel improvements within
the Santa Ana River since 1975. As a result of this study, in order to
qualify for the National Flood Insurance Program local cities must
develop more stringent flood plain management practices. Cities,
therefore, are requiring flood plain management practices such as
elevating all new construction within the flood plain. These controls
will have little impact, since most of the land within the flood plain
is already developed.
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Resources of the Study Area

SOCIO-ECONOMIC RESQURCES. The physical setting of Santa Ana River's
Standard Project Flood (SPF) overflow area varies tremendously between
the upper and lower basin. On one hand, the lower basin, the area
subjected to the greatest flood threat, is highly urbanized, mostly
residential. While comparably few lands are devoted to agriculture,
the Santa Ana Canyon area, located downstream of Prado Dam to Weir
Canyon Road, provides the only major area of undeveloped land in the
lower basin. Portions of twelve Orange County cities lie within the
lower basin's overflow area: Anaheim, Fullerton, Buena Park, Garden
Grove, Santa Ana, Orange, Stanton, Westminster, Fountain Valley,
Huntington Beach, Seal Beach and Costa Mesa. Over 1,800,000 people
reside or work within the potential flood area.

On the other hand, tl: upper basin area subject to a standard
project flood has a relat.vely rural ataosphere, The majority of the
land is devoted to agricultural use. Fewer people reside within the
upper basin flood overflow area (550,000). The residents around Prado
Reservoir are particularly concerned that their area remain as one of
the few open, agricultural areas in close proximity to the greater Los
Angeles Area. Maintaining the rural atmosphere of the Prado area has
high priority for these residents.

Photo 23' Rural setting in the town of Norco.
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As predicted in the 1975 Survey Report, population growth in the
lower basin (Orange County) has slowed considerably becaus: developable
land within the basin has largely been used up. The population in the
relatively rural upper basin has grown more rapidly than that of the
lower basin, indicating a trend to urbanization in the upper basin.

This population growth has greatly increased demand for developable
land, particularly for land in the areas closest to the lower basin--the
Santa Ana Canyon and the area around Prado Dam. Land values in the area
have increased significantly since the 1975 Survey Report, and three
developers have plans for the flood plain in Santa Ana Canyon. Under
the 1975 Recommended Plan, this flood plain was to be acquired and
preserved as open space for a number of reasons, not the least of which
was the magnitude of potential floodflows in the canyon and severe
erosive capabilities of these flows. Pressure to develop the canyon has
increased since 1975, and in 1980 Orange County adopted a resolution
calling on the Corps to modify its flood control plan to allow some
urban development in the canyon. At the same time, concern for
maintaining the canyon as open space has also increased. Since the 1975
Survey Report, the U.S. Fish and Wildlife Service has strongly supported
the original recommendation that this canyon be preserved as open
space. These changes in interests have led to recent efforts on the
part of the developers to coordinate with Orange County and the Fish and
Wildlife Service to develop a plan that is more compatible with the
Corps' plan for acquiring all land within the area which will be
subjected to flooding from releases from Prado Dam.

Because the Santa Ana River Basin is thriving economically and is
a highly desired place to 1live, employment growth in the basin has
continued strong since the 1975 Survey Report. Upper-basin employment
has surged and incomes are high. Employment growth in the lower basin
has not increased at as high a rate, but income levels in the lower
basin remain higher than those in the upper basin. Manufacturing,
trade, and service continue to dominate basin employment.

In general, most residents in all basin areas are satisfied with
their surroundings, and county government expenditure data indicate that
residents’ needs are being met. Rapid population growth, however, has
posed some problems for public schools, health care facilities,
recreation facilities, and has resulted in increased crime rates.

The socio-economic picture for the basin, then, is generally what it
was when the 1975 Survey Report was issued. Those living in the basin
enjoy a high level of social and economic well-being, and the area
continues to be a highly desirable place to live. Population continues
to grow, as predicted, with some urban "spill over" from the lower into
the upper basin. Pressure to develop remaining open areas in the lower
basin remains high, as does the possibly conflicting desire to retain
open spaces wherever possible, particularly in the Prado basin and Santa
Ana Canyon areas. State Propositions 13 in 1978 and 4 in 1979 may place
restrictions on local spending for recreation, as well as for flood
control project maintenance. This could not be anticipated in 1975.
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] RECREATION RESQURCES. Outdoor recreation opportunities in the basin
are numerous., The facilities attract many participants. Ma jor
recreational facilities within the upper basin include regional and
local parks, nature preserves, and golf courses. Since the 1975 Survey
Report, construction of Yucaipa Regional Park, 5 miles to the southeast
of the Mentone damsite, has begun. This 253-acre park will feature day
use areas. Two regional trails could link this park to the Mentone
damsite. Equestrian and hiking trails along the Santa Ana River within
Riverside County link several regional parks and will eventually connect
to Prado Reservoir. Prado Reservoir contains two regional parks, and a
community park. Facilities around the reservoir include a pistol range
and Corona National Golf Course. Since the 1975 Survey Report the
Corps, with San Bernardino County, has shared in development of a
50-acre lake within Prado Regional Park. The major recreational
facilities within the lower Basin include regional parks, beaches,
harbors, preserves, golf courses and local parks. In Santa Ana Canyon,
a regional bicycle trail extends from Green River Golf Course adjacent
to Riverside Freeway, 2.5 miles to Featherly Park. Beginning at
; Imperial Highway, heavily used regional trails run along the river for
: 20 miles to the Pacific Ocean. The regional trails between Imperial
; Highway and the ocean include six rest stops, extensive landscaping,
i underpasses at all bridges, and access points at all street crossings.

Santiago Creek has four local parks adjacent to it, three bicycle trails

which tie into it, and equestrian trails near and in the area (from the
: gravel pits to Villa Park Dam).

Photo 24: Bicycle underpasses are at all bridge crossings along the lower Santa Ana River trail.
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BIOLOGICAL RESQURCES. The flora and fauna within the Santa Ana
River basin vary considerably. Vegetation in the basin is highly
diversified. Conifer forests interspersed with mixed woodlands dominate
the upper elevations of the mountains; dense, shrubby chaparral
dominates the lower mountainous areas and higher foothills; and less
dense, shorter, shrubby coastal sage-scrub vegetation covers much of the
lower hillside areas. Along the undisturbed valley floor, grasses and
lower herbaceous plants usually dominate. In and the along the river,
plant communities also vary. Contrary to the Survey Report statement
that a characteristic of the upper Santa Ana River basin above San
Bernardino is an almost total lack of vegetation, the proposed Mentone
damsite contains one of the few areas of mature Juniper Woodlands found
on the coastal side of the San Bernardino mountains. This area 1is
extensive and intermixed with coastal sage scrub, providing habitat for
varied mammals and birds. A minor vegetation type in the area is
riparian woodland, which provides important perching and nesting habitat
for birds, especially raptors.

Photo 25: Juniper woodlands within the proposed Mentone Reservoir.

Limited, scattered vegetation and habitat exist along the Santa Ana
River from the proposed Mentone Damsite to about the City of
Riverside. From this point to Prado Reservoir the area along the river
contains high quality, diverse riparian vegetation, and habitat for the




least Bell's vireo and the yellow-billed cuckoo. The Prado Reservoir
area contains the largest stand of mature forested woodland remaining
in Southern California, 3,000 to 5,000 acres of willows with some
cottonwoods and sycamores and wetland-type habitat. In addition, many
of the 9,741 acres within the reservoir are open dairy farm areas.
These dairy farms, many of which replaced farms in rapidly growing
Orange County, are an important community resource and preserve rural
esthetic values in the greater Los Angeles Metropolitan Area. Their
loss would be economically and esthetically important to local and
regional residents. Of the total agricultural area, 3,366 acres have
been designated as Prime and Unique Farmlands.

Photo 26: Prado County Park {Prado Reservoir) abutts the Santa Ana River.
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g In the Oak Street Drain drainage area, coastal sage scrub dominates
3 in the intermediate mountain elevations while chaparral dominates in the
upper elevations. Below the mountains, the area around the drain
flattens into an alluvial plain covered primarily with citrus groves
above 10th Street. Below 10th Street the area is urbanized with no
vegetation of consequence.

Although man's encroachment on the Santa Ana Canyon has degraded the
natural environment, a majority of the canyon remains in a relatively
natural state. This area contains extremely high quality and diversified
riparian vegetation. The U.S. Fish and Wildlife Service has based much
of its support of the 1975 Recommended Plan on the preservation of this
last remaining relatively natural portion of the coastal Santa Ana River
ecosysten. S

N

In the Santiago Creek drainage area above Villa Park Dam, vegetation
consists of a mixed understory of grassland and coastal sage scrub, i
chaparral commnities, scattered oak, willow, and sycamore trees. Below :
this reach, Santiago Creek is essentially an earth-sided and earth- 1
bottom channel. The creek's course between Villa Park Dam and Villa
Park Road provides valuable riparian habitat. Below this reach,
Santiago Creek's course is of ecological significance primarily because
birds are attracted to ponded water following rains. The area adjacent
to the creek between the Hart Park and the Santa Ana River is heavily
landscaped with exotic trees and shrubs with esthetic importance.

Near the coast, salt marsh, freshwater pond, and limited riparian
habitat exist. These habitat types are in short supply along the coast
of southern California. The size and quality of the marsh to the east
of the river mouth has been reduced due to poor tidal flushing and
localized placement of fill, but the marsh remains an important
ecosystem.

The current studies reveal more abundant wildlife than the initial
1975 Survey Report studies revealed. Significant wildlife exists along
the Santa Ana River ocorridor except for the upper river corridor between
the confluence of Warm Creek and the Santa Ana River and Mount Rubidoux
and the lower river corridor between Yorba Linda Park and Hamilton
Avenue-Victoria Street. Contrary to the Survey Report findings, the
area of the Mentone damsite was found to contain diverse habitats,
supporting approximately 50-60 species. Six or seven different types
of habitat exist in this area alone. The juniper woodland provides food
and cover for large numbers of rodents, doves, and other non-game
species, which in turn are prey to foxes, coyotes, hawks, and eagles
1iving in and around the site.

Birds are especially abundant along the river corridor. The Santa
Ana River between the City of Riverside and Prado Reservoir, in the
Prado basin, and in the Santa Ana Canyon provide a breeding site for two
rare and endangered birds: least Bell's vireo (Federal Candidate Species
and State Protected Endangered Species) and yellow-billed cuckoo
' (Federal Candidate Species and State Protected Rare Species). Prado
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Reservoir serves as a valuable habitat for wintering ducks and geese.
Peregrine falcons and bald eagles, listed endangered species, are also
b known to forage in the reservoir.

Wildlife is abundant in the national forest above 0Oak Street
Drain. Along the remaining reaches, however, wildlife 1is
impoverished. This is due in part to the natural sparsity of habitat,
but in greater degree to man's encroachment. .

Wildlife is abundant in the higher elevations of Santiago Creek
above Villa Park Dam and less abundant but still signifcant along the
river course between Villa Park Road and Villa Park Dam. Along most of
the remaining reaches, however, wildlife is limited because of urban
encroachment adjacent to the narrow stream channel.

A wide variety of birds reside along the coastal corridor. At the
remnant salt marsh on the east side of channel north of Pacific Coast
Highway, 74 species of birds have been observed over the past 8 years.
Three endangered species have been documented: the California 1least
tern (Federal), the 1light-footed clapper rail (Federal), and the
Belding's savannah sparrow (State). The beach at Huntington Beach just
west of the Santa Ana River hosts a major California least tern colony.

In an otherwise heavily suburban environment, the Victoria Pond,
located along the east side of the river channel just below Victoria
Street, provides a freshwater wetland environment unique in this area.
It is used by numerous waterfowl. The U.S. Fish and Wildlife Service
considers it a valuable habitat and favors post-project restoration of
the pond and connection of the pond with the marsh wetland at the mouth
of the Santa Ana River.
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Photo 27: Victona Pond, a freshwater pond near the Santa Ana River mouth, hosts a wide variety of
birds.

CULTURAL RESOQURCES. No cultural resources have been identified
within project borders in the Mentone Dam area, though the base of
bluffs near Mill Creek and the Santa Ana River may contain prehistoric
sites. Some 16 sites exist between the Mentone damsite and Prado
Reservolir. These sites have not been test excavated. Within the
582-foot (msl) taking line proposed as a part of the NED Plan for Prado
Reservoir, 24 cultural properties have been identified, including two
historical and four prehistoric sites which appear to meet National
Register of Historic Places criteria. Other sites are severely
disturbed or otherwise appear not meet National Register criteria.
South of Prado Dam there are a number of cultural resources along the
river, all but one having been designated as county historical
monuments . Several State and county historical Jlandmarks along the
river mark locations of early settlements and of former or preserved
ranchos and adobes.

50 °




e RO i P

There were few cultural resources discovered in the Phase I study
which had not already been inventoried in the 1975 Survey Report, and
there were no significant changes in the overall view of the cultural
value of the area.

WATER QUALITY AND SUPPLY. The quality of both surface and ground
water varies tremendously within the Santa Ana River Basin. The
water quality is excellent at the headwaters; however, the quality
deteriorates progressively downstream to a generally poor quality at the
lower end of the upper basin. This degradation of water quality is
largely due to storm flow of poor bacteriological quality and partially
treated mmicipal wastewater effluents. The water quality in the
lower basin suffers from upstream degradations as well as in-basin
degradations, overdrafting, seawater intrusion, or o0ilfield brines and
relatively high total dissolved solids (TDS) concentrations of imported
waters.

Seven ground-water reservoirs underlie the Santa Ana River
watercourse from the Mentone area to the Prado Basin. Orange County
Water District owns about 2,000 acres in the Prado Reservoir area which
is used in the District's water conservation program. The District also
maintains 1,017 acres between Imperial Highway and Katella Avenue to
percolate local runoff, and tne ground water basin here is an important
source of average quality water. Currently more imported water than
local water 1is applied. There are presently two functional water
conservation structures on Santiago Creek. One is the reservoir formed
by Villa Park Dam. Here stormwaters are held for recharge into the
ground water system. The other structure, a small ground water dam, is
located several hundred feet downstream of the dam.

The water supply in the Santa Ana River Basin is not sufficient to
meet basin needs and surface water in the lower basin is consistently
low quality. Recycled water and water imported both from the Feather
River (under the California State Water Project) and the Colorado River
are used to meet the deficits in the supply. However, local ground
water is by far the basin's major source for local water supply.

Ground water 1levels over the past 20 years have changed
significantly. In 1950, the upper basin was relatively full; ground
water levels were near the surface in several areas. The lower basin
during this same time, however, was dangerously 1low, with some
seawater intrusion being caused by the ground water level being below
sea level. Both basins have had continual overdrafting over the past
few decades. In the upper basin, ground water levels have dropped
considerably, whereas in the lower basin, they have risen because of
an extensive replenishment program.

AIR QUALITY. The Santa Ana River Basin lies in the middle of the
South Coast Air Basin, which has the poorest air quality in the State.
The most prevalent form of pollution in the area is photochemical smog
(nitrogen oxides and organic hydrocarbons interacting in sunlight to
form ozone). From June to October, the increased hours of sunlight, the
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speed of light morning winds, and the more frequent temperature
inversions cause more frequent and severe air pollution. In addition,
prevailing sea breezes often blow air pollutants generated in Los
Angeles and Orange Counties eastward into the San Bernardino and
Riverside areas, causing severe air pollution in the upper Santa Ana
Valley. Accumulated air pollution has had noticeable effects in recent
years on pollution-sensitive pine trees in the San Bernardino National
Forest and on agricultural crops throughout the basin, Adverse
influence of such pollution on human health is also a basinwide problem.

Significant odors along the river stem from equestrian stables and
from the tidal lagoon east of the river mouth. In addition at the lower
end of the upper basin, a large dairy industry located north of Prado
Dam and Reservoir produces odors that create a problem for residents of
new developments in the area. In addition, the still water that
stagnates in warm weather behind Prado Dam creates a second locally
significant source of odor in this area.

MINERAL RESOURCES. The principal mineral resources in the Santa Ana
River Basin are sand, gravel, limestone and other stone, and petroleum.

Sand and gravel are extracted along the Santa Ana-Mill Creek wash
between the cities of Mentone and Colton, along the lower Santa Ana
River between the cities of Yorba Linda and Orange, and along Santiago
Creek between Villa Park Road and Prospect Street. Gravel excavation in
the Santiago Creek operations 1is expected to continue through 1980
before reserves are depleted. A proposed gravel operation Jjust
downstream of the existing operations, 1s expected to continue through
198".

Limestone quarries in the upper basin have been in production since
the turn of the century and still have ample reserves. Other quarries
in the Riverside and Corona areas furnish broken stone and some
dimension stone. Among the major firec’'.y producers in the state with
good reserves are quarries near El Toro and Corona.

Petroleum, the most valuable resource in the study area, 1is
extracted near the river around Yorba Linda, Huntington Beach,
and Newport Beach. Three oil wells are currently operating in the
Prado Basin.

COASTAL RESOURCES. Although the river was once a source of
significant amounts of beach sand, its importance as a source of beach
replenishment material is greatly diminished at present because of the
construction of Prado Dam and other flood control measures along the
river. Additional structural measures such as the Anaheim Bay jetties
and entrance channel have precluded the transfer of materials downcoast
which may have entered the coastal zone from the Los Angeles and San
Gabriel Rivers, The predominant source of littoral materials which
nourish the beaches in the vicinity of the river mouth:at the present
time is the feeder-beach upcoast at Surfside-Sunset Beach. The basio
shore configuration of the littoral cell is a northwest-to-southeast
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alinement, with a cresoent-shaped delta existing at the mouth of the
Santa Ana River. This beach orientation is conducive to a net southerly
transport of littoral material during the winter and spring months
(January through April), and to a net northerly transport of material
during the summer and fall months (July through October). Since the
Santa Ana River mouth region experiences a significant amount of gross
transport during the summer months and fall months when there is low (or
no) flow of water down the Santa Ana River, the river mouth is unable to
flush littoral material out and it clogs up. This condition prevents
the tidal exchange between the Santa Ana River and the tidal channel in
the salt marsh on the east side of the channel. Orange County
alleviates this condition by mechanically clearing out the Greenville-
Banning channel on an as needed basis.

Photo 28: Sand often plugs the Santa Ana River mouth during summer months.
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SUMMARY OF CONDITIONS CHANGES SINCE THE 1975 SURVEY REPORT. The

rapid urbanization of the remaining open spaces in the lower river
basin, and the increased urban pressure on open areas such as the Santa
Ana Canyon, were predicted in the 1975 Survey Report, and have
occurred. As run-off is 1likely to be increased when such open-space
to urban-use transitions occur, the possibility of above capacity
floodflows along the entire river has increased. The urbanization has
also increased the at-risk population in the flood plain.

Several changes have been made in flood control facilities along the
main stem, and a debris basin has been built in the Qak Street Drain,
but these may have been offset by unanticipated damage to the river
channel during the 1980 floods. There have been few physical changes in
the Santiago Creek area, but local needs have changed significantly as
the area has become of greater importance recreationally.

The combination of decreases in open space and increasing national
policy emphasis on environmental concerns has made environmental issues
of somewhat higher priority since the 1975 Survey Report. And new
knowledge of the importance of the plant and animal communities along
the river has added to this effect.

Considering these, and a number of other changes, a new prediction
of the status of the area if no Federal action were to be taken, is
possible.

CONDITIONS IF NO FEDERAL ACTION IS TAKEN (IF PROPOSED PROJECT IS NOT
IMPLEMENTED

Socio-Economic Conditions

The economy of the basin will remain strong and employment will
remain high. Urban development will continue with or without flood
protection, and it will be concentrated in the upper basin, where most
of the developable area remains. Population will probably reach
3.5 million by 2000, an increase of 35 percent over 1970 population.
This is slightly higher than predicted in 1975.

Future Flooding

Urbanization since 1975 has intensified the potential damage which
could result from a major Santa Ana River flood. 1In the upper basin
above Prado Dam, a standard project flood would cause an estimated
$331 million in damages, $205 million more than was predicted in .the
1975 Survey Report. Added development along the river, and increased
property values, account for most of this increase. Flood protection
for this area would also prevent potential loss of life, preserve an
increasingly complex network of transportation and communications
facilities, and prevent potentially orippling damage to a major Air
Force supply center. In a significant flood, people in the area would
suffer loss of business and wages, as well as direct property damage to
residential, commercial, and industrial areas. Dairy feedlot operations
would be hampered, reducing milk supply for the entire southland.




A standard project flood on the Oak Street Drain would cause an
estimated $11 million in damages under existing conditions, about
760 homes would sustain damage, some of it substantial, and the
Riverside Freeway would flood as well as numerous local streets.
Secondary economic effects of this would include future flood fighting,
flood proofing, and flood insurance costs, a decrease in available
low=-income housing which tends to cluster around the river, increase
in the cost of existing housing (from reduction in supply and flood
insurance premiums), and increased new housing costs, caused by the
need to flnod proof them.

Along the Oak Street Drain, flooding would again endanger the
lives of senior citizens in the trailer parks on the east side of the
channel. Ill-equipped to respond quickly to flood emergencies, these
citizens are 1likely to be seriously threatened by floods along the
channel.

A standard project flood on Santiago Creek could be expected to
cause $104 million in damages if it were to occur under today's
conditions (1980). Annual damages of $801,000 could be expected.
Future flood fighting, flood proofing, and flood insurance costs would
also be incurred. In the event of a large flood, many local streets
would be closed. About 12,200 homes would sustain damage, some of it
quite substantial. The flooding would adversely affect the supply of
homes. Housing rents could again be expected to increase. New homes
in the flood plain would cost more, for previously mentioned reasons.

Because of the terrain and drainage pattern, the Santa Ana River
flooding impacts in the lower basin area would be far more disastrous
than in other study areas. Flood control facilities along the Santa Ana
River now provide approximately 70-year flood protection below Prado
dam. A standard project flood would inundate over 110,000 acres and
directly involve some 500,000 homes and 1,800,000 people who now live
within the SPF flood plain. The limits of the standard project flood
overflow area extends from Imperial Highway to the west of the river to
Orange Thorpe Boulevard in Yorba Linda to Fullerton Creek. At this
point the boundary of the potential flood area proceeds to the southwest
along Coyote Creek. The potential flood area boundary then straddles
the Orange County/Los Angeles County Boundary and continues along the
San Gabriel River to the Santa Ana River mouth. Within this overflow
area there are two high areas within Seal Beach and Huntington Beach
that will not be inundated. The boundary of the standard project flood
overflow area spreads out to the east at the river's confluence with
Santiago Creek and then returns to the river, It also spreads
out again downstream of the San Diego Freeway and then returns fairly
close to the river until it reaches the river mouth. The area inundated
would include hundreds of thousands of homes, thousands of businesses
and factories, and hundred of schools. With only about 8 hours warning
time, complete evacuation before the peak flow would be impossible.
People would be unaware of how to escape. Traffic Jjams would
virtually halt egress. Untold numbers of people could be killed in the

« A, M
—_




T

floodwaters. In addition, many lives could be lost from failure of
bridges, the fall of electrical transmission lines, and from a possible
mass paniec.

Even though each community has 1its own emergency plan, a
catastrophic flood could make these plans extremely difficult to
effectively implement. Hospital and clinic capacities would quickly
become strained and overloaded. Ambulance, rescue and emergency care
services would be hampered by flooded roads and washed-out bridges.
The operation of police, fire and National Guard units would be
complicated by the number of c¢rises that could occur, such as
explosions, toxic chemical spillages, mudslides, and traffic Jjams.

Evacuation plans could be crippled by the sheer volume of demand. -
Evacuating several hundred thousand people who need food and shelter
would strain transportation and shelter capacities. The logisties of
effectively accomplishing such a potentially huge evacuation in a
relatively short period of time are extremely complex.

A rapid increase in the incidence of crime, particularly in
looting, burglary and motor vehicle theft, would occCur in the wake of a
catastrophic flood. Violent crime would be likely to increase until
adequate numbers of police protection personnel were available for
assignment to seriously flooded communities and neighborhoods.

In the aftermath of the catastrophic flood, there would also be
serious health hazards. Drinking water probably would be contaminated,
resulting in various kinds of diseases and the possibility of
epidemics., Sewerlines might be broken creating various types of
sanitation problems.

Thousands of families would have to be evacuated for anywhere from
one week to several months. In the meantime, children would need to be !
taken to other schools, creating crowded conditions. The employees of

' flooded businesses and industries would simply be out of work until :
these places reopened or until workers found new Jjobs. Homeowners,
suffering flood damages to the structure of their houses, to the
interior spaces (carpets, floors), to their furniture, to their
landscaping investments, etc., would be forced (upon return from
evacuation centers) to spend considerable time in repair work. Natural
gas, electrical and telephone services would be interrupted and repairs
delayed by virtue of the intensity of need for attention to many
different breaks. With several hundred thousand potentially affected :
homeowners, the demands on assistance would be staggering and delays and
frustrations inevitable.

The direct damages from a standard project flood would total
$9 billion. This is $6 billion more than if this flood were to have
occurred under existing conditions at the time the 1975 Survey Report
was prepared. This significant increase in the dollar damage resulting
from a standard project flood can be attributed to two factors--rapidly
rising construction cost and reanalysis of projected damages. The
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hydrologic analysis conducted in this study indicated higher depths of
floodwater in the event of a major flood, which in turn would result in
greater damages.

Recreation

As stated in the 1975 Survey Report, the demand for recreation in
Southern California will continue to increase. This increase in demand
can be attributed to four factors: (1) an increase in population;
(2) the region's higher standard of living; (3) more leisure time for
recreational pursuits; and (4) the residents' high mobility.

To help meet this demand, several regional parks are proposed within
the Santa Ana River Basin. Existing and proposed 1local funding
constraints inacted since the 1975 Survey Report, however, may resuli in
local agencies not constructing these proposed developments. Although
capital expenditu~es are still available for recreational development,
capital available for operation and maintainance is scarce.

Water Supply and Quality

Increasing population and resulting urban runoff will probably
continue to stress the future quality of water in the basin. The Santa
Ana Watershed Planning Authority (SAWPA), however, has formulated a
set of objectives to check the long-time increase in contaminants and
eventually reverse the trend of continually dropping water quality.
The objectives have been adopted by the State Water Resource Control
Board (SWRCB) and the Regional Water Control Board (RWCB).

Measures for control of contamination which have been planned and
are being implemented are:

(1) Closer containment of dairy wastes and other agricultural
wastes.

(2) Additions to existing wastewater treatment plants, and
consolidation into a smaller number of systems. By 1985, the plans call
for advanced, Type III treatment in all regional plants.

(3) Completion of the Santa Ana Regional Interceptor (SARI) for
removing highly saline groundwater, as well as highly contaminated
industrial wastewaters and dairy wastes from the basin. Because water
supply and quality are affected by a variety of factors, specific
predictions about them are difficult to make. I no project action is
taken, water quality is likely to decline in the future, but how sesrious
this decline will be cannot be predicted.

Summary of Conditions If No Federal Action Is Taken

Continued urbanization will exacerbate these conditions, increasing
runoff, increasing encroachment on the flood plain, increasing the
potential for catastrophe. While the wmajor damage area from the
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standard project flood will still be the lower basin, increased growth
in the upper basin will mean steadily increasing damage levels for this
area as the years pass. The demand for open space will continue to be
in conflict with the demand for housing and business construction sites.

In Orange County, heavv pressure to develop available lands will
continue. The ecologically valuable lands of the Santa Ana Canyon and
the salt marsh at the river mouth could be expected to be fully
developed as population grows and the demand for housing development
increases. 1In the coastal zone, the marsh has not been developed, at
least in part because of its value to petroleum producers. It has not
been protected as a functioning ecosystem, however. In the last two
years, for example, fill has been illegally dumped in the area twice.
In 1979 Orange County dumped 6 acres of dredged channel material on the
marsh. The Corps required the county to remove this material, but it
was, instead, spread out over the marsh., If marsh preservation is not
an integral part of the Santa Ana Project the marsh may not be preserved
as a stable habitat and will most probably continue to deteriorate.

PROBLEMS AND OPPORTUNITIES

On the basis of these general expectations of conditions within the
basin should no Federal action be taken, a detailed analysis of problems
to be solved and opportunities to be seized was undertaken.

The Flooding Problem

The 1975 Survey Report finding that the main problem is in the lower
Santa Ana River from Weir Canyon Road to the Pacific Ocean is reaffirmed
by Phase I analysis. There is a serious threat to San Bernardino and
Riverside counties, but the major catastrophe would be in the lower
basin. The relatively rural flood plain from Prado Dam to Weir Canyon
Road can be inundated with relatively minor damage.

Major existing flood control improvements include Prado Dam and
channel improvements along the reach below the dam. The dam-channel
combination will not adequately control more than a T70-year flood,
and its capacity is severely 1limited by constrictions from numerous
bridges. Tributary channel improvements by the Orange County
Environmental Manag-ment Agency (OCEMA) have capacity to convey local
runoff, but will not alleviate conditions caused by large overflows from
the Santa Ana River. Excess flows in the river will breach the channel
at any of several locations ana cause widespread flooding in Anaheim,
Fullerton, Buena Park, Garden Grove, Santa Ana, Costa Mesa, Fountain
Valley, Orange, Stanton, Westiminster, Huntington Beach, and in adjacent
unincorporated areas.

Because of the magnitude of the flood problem in Orange County and
the difficulty of determining the area affected due to the maze of flood
patterns created by the extreme urbanization of the affected area, a
major part of Phase I study was an hydraulic reanalysis, taking into
account channel improvements constructed since 1975. This study
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validated the 1975 Survey Report's hydraulic analysis. The analysis
included sediment transport, channel capacity, breakout, and overflow
studies.

The sediment transport analysis confirmed that sedimentation is a
ma jor problem on the downstream end of the lower Santa Ana River. In a
standard project flood up to 4 feet of sediment will be deposited in the
reach from Edinger to the Pacific Ocean and between drop structures in
the vicinity of Imperial Highway. The analysis also reconfirmed that
several feet of scour will occur between Garden Grove Boulevard and
McFadden Avenue. These conditions will tremendously reduce the capacity
of the channel during a major flood, and any subsequent flood occurring
before the channel is restored.

The channel capacity analysis reconfirmed that since most of the
upper portion of the channel levees are unprotected, these levees, when
exposed to long duration flows from a flood, will erode. Consequently,
floodflows will break out of the channel and flood the surrounding
areas.

The final analysis conducted was an overflow analysis. Because of
the extremely large area involved and the complex flow patterns
resulting from major obstructions, large developed areas, and numerous
streets, it was necessary to conduct a moderately simplified overflow
analysis. The general approach used in the overflow analysis included
the following steps: (1) identification of major obstructions and
principal flow paths from the results of the breakout analysis,
(2) compilation of flood depths upstream of major obstructions,
(3) determination of average inundation depth by assuming normal
depth and making allowances for obstructions, (4) allocation of some
floodwaters being intercepted by major local drainage channels and
losses due to storage effects in the affected Tflood plain, and
(5) consideration of block walls in the flood plain which were not
designed to resist floodwater.

The results of the overflow analysis confirmed the 1975 Survey
Report findings that a large area from Katella Avenue to the Pacific
Ocean will experience damages from a standard project flood. The area
subject to flood overflows in Orange County covers over 110,000 acres.

On the basis of the analysis, however, floodwater depths in the area
would be greater than those predicted in the 1975 Survey Report. The
average depth of floodwaters will be 3 feet for a standard project
flood. Floodwater depths in ponded areas and next to major obstructions
will be much higher. Huntington Beach's low areas will have a much
higher average flood depth (6 feet). The overflow area would be
slightly greater than that predicted by the 1975 Survey Report.

Although the hydraulic analysis revealed a slightly larger standard
project flood overflow area and greater flood depths, the analysis
results are very similar to the 1975 Survey Report's.




Recreatic;n Problems and Opportunities

Recreational development is a high priority in the Santa Ana River
Basin. Any flood control right-of-way might offer desirable recreation
facilities or open space. Local groups are particularly interested in
developing regional recreational trails to tie in with their system of
local trails. Since the 1975 Survey Report, local interests in San
Bernardino and Riverside Counties have conducted planning studies for
a regional bicycle, hiking, and equestrian trail throughout Prado
Reservoir. Due to the high cost associated with this trail's
development, local interests have indefinitely postponed the trail's

construction.

Since the 1975 Survey Report, a new property tax measure has
limited local ability to develop and, especially, to operate and
maintain recreational facilities. Therefore, the 1975 Survey Report's
recommended recreation plan has been revised so that it is 1low
maintenance and, when possible, self-supporting. The recreation plan
includes native plants and, wherever possible, situates recreation
facilities so that local interests can charge user fees. There may also
be difficultly in obtaining local assurances due to uncertainty about
future funding abilities. Coordinated action to develop recreation
facilities as a part of the overall project to protect the area from
floods is one way of providing for preservation of open space and for
improving the quality of 1life for those in the project area. The
project provides local interests with an opportunity to develop needed
recreation areas and flood control facilities in one effort, thus

decreasing the cost of achieving each goal.




Water Quality and Supply

A secondary water resource prcblem in the Santa Ana River Basin is
sinking ground water tables of the river basin. (Much of the ground
water quality is superior to that of imported water). Prado Reservoir,
the existing spreading ponds from Imperial Highway to Katella Avenue
along the lower Santa Ana River, the river course from about a mile
upstream to about two or three miles downstream of Mentone damsite, and
the gravel pits along Santiago Creek between Villa Park Road and
Prospect Avenue could help replenish the ground water basin. Santa Ana
River and Santiago Creek storm water could improve the chemical quality
of water in the basin if a capacity for storage and controlled release
of storm water was added. The lower TDS levels of storm water make it a
valuable resource for water recharge. The 1975 Survey Report's
Recommended Plan had only incidental water supply benefits from the
operation of the reservoirs for flood control.

As discussed in the chapter "T™e Survey Report and Its Reviews,"
several agencies, including the Board of Engineers for Rivers and
Harbors, had serious concerns that the provision of water conservation
was not included as a project purpose.

Cultural Resources

Cultural resource studies conducted during this Phase I study along
with the cultural studies done for the 1975 Survey Report have provided
sufficient information to make the determination that cultural resources
within Prado Reservoir appear to meet the criteria for eligibility for
the National Register of Historic Places as an Archeological District.
Phase II will include additional surveys and studies of mitigation and
preservation measures. Depending on the nature and location of the
cultural resource sites, action may be taken to protect the sites (by
diking) or to mitigate the effect of inundation by a data recovery
operation.

Coastal Resources

Santa Ana River sediment still replenishes the shoreline between the
Anaheim Bay and Newport Jetties. The U.S. Geologiocal Survey estimates
that it contributes 150,000 cubic yards per year to the beaches under
present conditions. It is the only natural source of material for this
stretch of coast.

Improvement of the lower Santa Ana River channel would allow more
frequent and larger releases from Prado Dam which would result in
slightly more sand reaching the beach.
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Although the feeder-beach at Surfside-Sunset Beach provides 300,000
cubic yards of imported sand per year to the shoreline between Anaheim

" Bay and Newport Jetties, the surf zone between Huntington Beach and the

Newport Submarine loses about 112,000 cubic yards of sand per year.
Since sources of artificial supply are scarce, any sand suitable for
beach replenishment excavated from the Santa Ana River could be used to
maintain this area's beaches at the highest level practicable to sustain
the intensely used public beaches.

Operations to improve channel capacity in the lower Santa Ana River
could contribute to efforts to maintain the beaches in this heavily-used

stretch of the coastline.

Another problem uncovered concerning the Santa Ana River mouth is
the complete closure of the exit of the Santa Ana River. This condition
occurs as littoral material is trapped between the jetties, particularly
during the summer months when river flow is minimal. Three major
factors contribute to the formation of the closure of the mouth of the
Santa Ana River: (a) small tidal prism, (b) large wave power, and
(c¢) little or no (intermittent) streamflow. This blockage prevents
the free interchange of tidal water in the salt marsh and could impede
the restoration of the proposed 92-acre marshland. In order to restore
the marsh, tidal exchange between the marsh and the ocean must be
improved. Solutions to the problem may be achieved by preventing the
formation of the sand plug by the use of jetties or other structures,
or by successive breachings of the blockage during its formation.

Biological Resources

At the turn of the century nine major estuaries or saltwater wetland
areas existed along the coast of the Los Angeles and Orange Counties.
Development, dredging, reclamation, pollution and siltation have reduced
their physical size and natural productivity 90 percent in this past
century. The salt marsh at the mouth of the river is one of the few
major riverine ecosystems remaining which has retained significant
habitat values. 1In addition, as previously mentioned, two Federal and
one State endangered species use this site for feeding. There is, at
present, an opportunity to preserve this now-rare ecosystem as a part of
the proposed project. The opportunity to preserve this wetlands habitat
may be lost if the marsh is not included in the plan for the river at
this time., Any development of the marsh area may be subject to Corps
review under Section U04 of the Clean Water Act of 1977, and the area is
subject to Califormia Coastal Act until a Local Coastal Plan is
approved. The deadline for these plans to be prepared was originally
January 1981, but local authorities will not meet this deadline.
Protection under this plan is thus at least several years away. In the
meantime, the protection provided by the Califormia Coastal Commission
has not been sufficient. 1In 1979, the wetland area west of the river
mouth wvas significantly affected by Orange County's removal of a culvert
whioch facilitated tidal flow into the area, and the wetland area has not
to this date been restored. In the marsh area at the mouth of the




channel, there have been two cases of illegal fill dumping during the
last two years. The approach taken to seizing this opportunity depends
on how the marsh fits into the overall plan selected for flood control.

NATIONAL OBJECTIVES

In evaluating alternatives to solve these problems and take
advantage of these opportunities, two national objectives for all
plans need to take precidence over other considerations. All plans
are required to be evaluated on the basis of the National Economic
Development Objective and the Environmental Quality Objective.

Contributions to National Economic Development (NED) are identified
by net increases in the value of the national output of goods and
services. Plans are thus evaluated in terms of their net effect on the
nation's output in relation to their net cost.

Contributions to Environmental Quality are those which contribute to
protection or improvement in the quality of natural and cultural
resources. Such contributions are measured in common physical units
{such as numbers of acres protected or improved) or in terms of specific
Environmental Quality values (such as protection of rare or endangered
species).

PLANNING CONSTRAINTS

Planning constraints specify limitations on the planning study that
are of such importance that to violate them would compromise the
validity of the entire planning process.

The 1975 Survey Report's planning constraints were not explicitly
stated. One of these implicit planning constraints limited plan
formulation. This implicit constraint was minimizing the relocation of
homes and businesses in Orange County. -An initial study of a plan which
confined construction to Orange County, the main problem area, revealed
that such a plan would require the relocation of about 2,000 homes and
businesses; therefore, all detailed plans included construction in the
upstream counties--Riverside and San Bernardino--to minimize relocations
in Orange County. This Phase I study did not include minimizing social
impacts as a constraint. The only impact this decision had on the
conduct of the Phase I study was to include one additional plan which
would confine improvements to Orange County.

The other planning constraints, however, did not prohibit the
identification of a full range of alternative plans in the 1975 Survey
Report.

The planning constraints for this stage of study, with the exception
of minimizing relocation of homes and businesses in Orange County, are
unchanged from the implioit 1975 Survey Report planning constraints.
These planning constraints are presented below.
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(1) Due to a seismic problem, water should not be held for an
extended period in any reservoir site upstream from Prado Dam.

(2) Any significant losses in the water spreading capacity in
Orange County along the Santa Ana River between Imperial Highway and
Katella Avenue would 1lower the water supply of the lower basin and
would, therefore, be unacceptable.

(3) Since the cost of relocating the sewage treatment plant near
the river mouth would be prohibitive, any widening of the existing
channel in the area must avoid this plant.

(4) Bottom organisms which are vital to the food chain of the least
tern, an endangered species, live on the earth-bottom channel between
Hamilton Street-Victoria Avenue. Channel improvements in this area must
have an earth-bottom to be acceptable.

PLANNING OBJECTIVES

Planning objectives are based on a consideration of all of the
preceeding elements: on the issues raised during review of the 1975
Survey Report, on analysis of the current conditions in the Santa Ana
River Basin, on analysis of the flood control problem and the various
opportunities for improving conditions in the affected area while
solving the flood control problem, on consideration of National
Objectives and project constraints. All of these are summed into a
positive statement of what should be achieved by alternative plans.

These positive statements of objectives serve two purposes, First,
they act as guides in the formulation of alternative plans to match
various management measures and different combinations of solutions to
the problems being solved. Later, they provide a basis for evaluating
the degree to which each combination of measures is appropriate to the
area, to the times, and to the people affected.

The general objectives of the 1975 Survey Report are shown in
table 2. These general objectives took the form of plan alternatives,
and were based on a set of implicit objectives which provided a sound
basis for identification of a broad array of alternatives and for
evaluation of these alternatives in an objective and reasonable manner.

The planning objectives for this Phase I study, virtually the same
as those 1implicitly behind the 1975 Survey Report, are presented in
table 1. All of these objectives are for the period 1980-2080.
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TABLE 1

Alternatives were initially formulated, and later evaluated, on the
basis of these objectives. The alternative chosen was that which
achieved the best balance of all of these objectives.

R SR

1. Plans should contribute to the control of overflow from the
main stem of the Santa Ana River.

2. For Santiago Creek, plans should contribute to control of
overflow. 3

3. Plans for the main stem and for the Oak Street Drain should
contribute to preserving the rural communities surrounding the
Prado Reservoir.

y, Plans should contribute to preserving the open space and
ecological values of the Santa Ana Canyon.

5. Plans should enhance and preserve the degraded salt marsh near
the mouth of the Santa Ana River for preservation of endangered
species and for general ecologic diversity.

6. Plans should contribute to increasing recreational
opportunities within the project area.

7. Plans should contribute to the use of Santa Ana River and
Santiago Creek flows for water conservation.
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4, DETERMINATION OF PHASE I STUDY DIRECTION

INTRODUCTION

The initial objective of this Phase I GDM study was to either affirm
the validity of the previously recommended plan in light of current
conditions and criteria, or to reformulate the plan as required by such

conditions and criteria. A number of important study components were

identified as influences on the type and level of detailed studies, on
the alternatives that needed to be reviewed or developed, and on the
effort to gain and emphasis of public involvement. It was believed that
analysis of the selected components would sufficiently clarify the
reaffirmation/reformulation nature of the study and identify the most
pertinent concerns that the Phase I study must address, allowing
efficient execution of the study process.

Concern for the integrity of the study process, and for those
reviewing this Phase I GDM who may wish to understand the thinking
process underlying the direction of the study, requires that this
thinking be recapitulated here. The elements to be considered in
determining Phase I study direction have already been summarized.
They were:

1. The 1975 Survey Report

2. Review Comments on the 1975 Survey Report

3. Changes in Conditions in the Study Area Since 1975

4, The Desires of Local Interests
In previous sections of this Phase I GDM, these elements have been
described. Our analysis of them, and our conclusions about them, are
now presented. From this the logical basis for the study direction may
be seen. The rationale for decisions regarding scope and depth of the

study is, thus, the subject of this section.

The 1975 Survey Report

The 1975 Survey Report was the culmination of an exhaustive 9-year
study on identification of the problems within the river basin,
development of alternative solutions to those problems, and selection
of a single plan for implementation. A thorough review of that
document, with emphasis on assessing the adequacy and accuracy of the
development of the problem and determirmmtion of the completeness of the
array of alternative solutions, would determine how comprehensive the
initial studies were. If the initial studies were still viewed as
complete and accurate, this would certainly 1limit the need for
significant further plan formulation stuiies as part of the Phase I GDM.




Review Comments on 1975 Report

Review comments on the 1975 Survey Report were major determinants of
Phase I study direction and effort. The Survey Report was subjected to
an intense review process, largely due to the sheer enormity of the
flood problem and the immensity and complex nature of the recommended
solution. In addition, the 1975 Recommended Plan departed significantly
from the objective of National Economic Development--or solving the
problem in an economically efficient manner. The thoroughness of the
review process raised many important issues and concerns, all of which
could be most important to project formulation. An analysis of those
review comments would be helpful in defining the need for additional
studies during the Phase I study.

Changed Conditions in the Study Area Since 1975

The Survey Report was completed in late 1975 and 5 years have
elapsed since the study conclusions were formalized. During that
period, changes have or could have occurred in a number of areas which
could affect the study conclusions. Changes 1in provision of flood
control measures by local interests could physically affect flood plain
limits perhaps changing the previous study's conclusions. New urban
development anywhere in the basin, but particularly in the upper basin
above Prado Dam, could effect the relative justification among the array
of alternatives and could effect plan formulation. New development in
the lower basin was seen to merely intensify the need for a flood
control measure, but new development in the upper basin could very much
alter the form of that measure. :

Changes in environmental features subsequent to 1975 could alter the
previous report's conclusions. New environmental protection laws or
policies, identification of new environmentally sensitive regions, or
discovery of endangered species habitat could alter previous conclusions
and therefore set direction for Phase I studies.

Changes in the perception of lands scheduled for acquisition and use
as a part of the 1975 Recommended Plan could affect local support for
project features. Increasing consciousness of the ecological value of
the marsh at river mouth or the riparian habitat in the Santa Ana
Canyon, for example, could affect local desires that these areas be
preserved. The urbanization which has occurred during the 5 years since
the 1975 Survey Report has taken numerous previously open spaces, and
the value of the remaining few would increase accordingly.

Desires of Local Interests

The final component for review was the desires of local interests.
In the five-year period since local interests had provided expressions
of support, many things could have happened which oould alter their
preference for a particular plan. Renewal of the expression of local
desires would be extremely beneficial in helping to define the course of
the Phase I study.
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ANALYSIS OF THESE ELEMENTS

The_ 1975 Survey Report

Determining the adequacy of the 1975 Survey Report was essential to
establishing Phase I study direction. Reanalysis of the flood problem
was a basic step in this evaluation process, as changes in conclusions
about the extent, frequency, and depth of potential floods could
invalidate previous plan formulation studies. The hydrologic review
described in Chapter 3 was entirely supportive of the 1975 Survey Report
analysis, verifying the conclusions of the 1975 report in regard to the
nature and extent of the flood problem.

With the verification of the potential flood problem, the next
logical portion of the Survey Report to be analyzed was the plan
formulation studies. In general, the survey report development and
analysis of structural alternatives were thorough and complete. During
the initial screening stages of plan development, extensive studies were
executed on channelization of the Santa Ana River below Prado Danm,
increasing storage at Prado Dam and upstream, and combinations of
channelization and increased storage.

Eight channel designs were developed for the Santa Ana River
below Prado Dam with capacities varying from future 50-year protection
to standard project flood protection. Design varied from concrete
channels, to an earth-bottom greenbelt channel design. This airay
of channel designs provided a very complete representation of
channelization impacts on the lower Santa Ana River. Impacts of each
of these alternatives were evaluated in this initial screening process
to a level of detail sufficient for comparison and identification of
plans for detailed evaluation. The environmental impact to marshlands
and open space at the mouth of the river was identified for each plan as
well as identification of the number of homes and businesses that would
require relocation for each plan. Findings of this channelization study
showed that channel sizes calling for more land outside the existing
rights-of-way would involve significant financial and social costs due
to relocation of homes, businesses, utilities, and bridges. Running
parallel to the existing channel is an extensive network of sewerline
and other utility services. From Prado Dam to the ocean thirty-six
bridges cross the river and most would have to be enlarged to
accommodate larger channel designs.

At Prado Dam, four hasic methods were identified for increasing
storage. Additional storage could be provided at Prado by acquiring
additional 1land, by diking the perimeter of the reservoir, by
construction of long benches around the perimeter (somewhat similar
to the diking alternative except that this would eliminate any
overtopping hazard that could be associated with dikes), and by
excavation of material from the existing reservoir area. Although
many different configurations were studied for each of these four basic
methods for gaining additional storage at Prado, the 1975 Survey
Report concluded that additional land acquisition and raising the dam
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embankment would be the most efficient method. A comparison of the
costs and effects for each method of gaining storage was presented in
the Survey Report.

Prado Dam was not the only site for additional storage investigated
in the early phase of the Survey Report studies. Other upstream and
downstream damsites on the Santa Ana River and tributaries were also
investigated. Downstream of Prado Dam, provision of additional storage
was investigated for Carbon Creek, Santiago Creek, and Handy Creek.
Dams already exist on Carbon Creek and on Santiago Creek and studies
looked at raising these existing dams. 411 downstream storage sites
proved to be either inefficient or unfeasible in offering additional
storage possibilities.

Upstream of Prado Dam, possible storage sites were investigated on
the Santa Ana River, Lytle and Cajon Creeks, Mill Creek, San Timoteo
Creek and tributaries, Temescal Wash, and Lake Elsinore. In all,
12 potential plans for upstream reservoirs were investigated. These
preliminary studies determined that the most practical site for an
upstream reservoir would be near Mentone, on the Santa Ana River.

With these broad findings on downstream channelization and provision
of additional storage the job of identification of alternative
structural plans for detailed evaluation became clearer. Further
refinements in these studies screened different combinations of
downstream channel capacity and upstream storage. These studies
determined that the more acceptable plans from an economic and social
viewpoint would restrict downstream channel capacity to that which
could be provided efficiently within the existing rights-of-way.
Additional upstream storage was far more preferable than expansion of
the downstream channel beyond the existing rights-of-way. The survey
report found that channel expansion, up to the existing rights-of-way,
is far cheaper than additional upstream storage. But channel expansion
beyond the existing rights-of-way is far more expensive than additional
upstream storage. Thus, the optimal channel capacity would be reached
by restricting releases from Prado Dam to 30,000 cubic feet per second.

These preliminary studies proved to be extremely valuable during the
Survey Report studies in that they allowed the study to focus on those
plans which would optimally meet the study objectives. This approach
was entirely necessary to ensure that detailed studies would concentrate
on matters of central importance to the study objectives and not waste
valuable study resources on plans which were inherently flawed.

The Survey Report identified nine alternatives which should. be
carried forward from the initial screening process. These nine
alternatives were studied in detail. They are listed and identified in
table 2.
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TABLE 2
1975 SURVEY REPORT ALTERNATIVES STUDIED IN DETAIL

CadeA

Alternative Description

No action plan

Correcting Prado Dam Safety Considerations
Present 100-year flood protection below
Prado Dam

Future 100-year flood protection below
Prado Dam '
Standard Project Flood Protection below
Prado Dam

Highest degree of flood protection
throughout the entire basin without
causing major social dislocation

(the All-River Plan) .

7 Maximization of National Economie
Development (the NED Plan)

Maximization of Environmental Quality
Provision of flood protection throughout
the basin with a minimum of social
disruption

& w N -
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These nine alternatives were developed to meet nine general
objectives established during the early stage of the survey report
study. This Phase I study reviewed these general objectives and
determined that they were not Pplanning obJjectives as they: were too
specifiec in defining geographic coverage and actual 1levels of flood
protection. Had these general objectives been utilized for the study's
planning objectives, the Survey Report study may not have developed an
adequate array of alternative plans. However, the plan formulation
process was actually based on broader implicit planning objectives which
provided for development of an adequate array of alternative measures
for a full range of problem solutions. The conclusion to be made from
the Phase I study review of the planning objectives is that deficiencies
in stating the objectives did not lead to deficienicies in developing an
adequate array and range of problem solutions. On the whole, the survey

report studies considered a variety of flood protection levels and
numerous structural and nonstructural methods for achieving flood
protection or reduction.

Although the conclusion of the Phase I study review of the survey
report plan formulation process was that an adequate job had been
accomplished, this review did point out a certain weakness in
identification of plans for detailed evaluation. This weakness did not
effect plan selection. Ninety-five percent of the flood damage
potential from the Santa Ana River is centered solely within Orange
County. The primary objective of the Survey Report study was to
alleviate this flood damage potential within Orange County. However,
none of the plans identified for detailed evaluation and providing high
levels of flood protection would confine construction activities and
project impacts to Orange County. The survey report had considered such
a plan--an All-Channel Plan--earlier in the preliminary screening
process but indicated adverse impacts were too significant to allow
serious consideration of the plan. This plan was not considered beyond
the initial screening because minimizing relocation of homes in Orange
County was a major, implicit, constraint on plan formulation. In view
of the potential conflicts between upper basin and lower basin interests
over adverse impacts on upper basin areas in plans primarily benefiting
lower basin communities, such an all-channel plan was reintroduced for
detailed consideration in Phase I study. As an all-channel plan would
confine improvements to Orange County, the county standing to benefit
most from improvements, the support of only one county would be
necessary for this approach. Institutional conflicts involved in other
plans would thus be eliminated from consideration should an all-channel
plan be chosen as the recommended plan.

Except for the need to include an all-channel plan in the detailed
evaluation studies, the alternatives developed in the Survey Report
represented an adequate array of problem solutions and were based upon
an adequate plan formulation study. Phase 1 studies determined there
was no need to reconduct extensive plan formulation studies. Instead,
Phase I studies could build from the foundation prepared in the Survey
Report studies and concentrate efforts on updating and refining
previously considered plans. This tentative conclusion would depend
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upon the findings of the Phase I study review of the three remaining
components which could alter study direction--review comments in the
1975 Survey Report, changed conditions in the study area since 1975,
and desires of local interests. These components are discussed below.

Review Comments on the 1975 Survey Report

- The Santa Ana River Survey Report was subjected to an exhaustive
: review process, particularly within the Corps of Engineers review
chain. A number of significant issues and concerns were identified
which created uncertainty over the project recommendations. A thorough
review and analysis of these comments were seen as extremely important j
in defining the direction of the Phase I study efforts.

The Board of Engineers for Rivers and Harbors (BERH) subjected the
survey report to an extensive review and developed serious reservations
over the report recommendations. BERH's main reservations were not over
the quality of the survey report studies, but generally involved policy :
matters. The BERH's 7 December 1976 report stated: ?

‘
ey i

"13. The Board concurs in general in the findings of the reporting
officers. There is a need for flood protection for many areas within
the Santa Ana Basin. The need is most urgent in Orange County,
where high-density development within the flood plain is vulnerable
to potential catastrophic flood losses. It is the Board's view that
the appropriate studies have been made in sufficient detail for a
survey scope investigation. Several alternative means of solving the
flood problems have been identified, which are generally sound from
engineering, economic, and environmental standpoints. The Board does
not concur, however, with the specific recommendations of the reporting
orfiwr.. ."

V
: L R BN J

The Board's detailed comments on the survey report study together
with comments from other agencies and groups, provide insight into the
direction this Phase I study should take in building on or modifying
material from the survey report.

Earlier in the report, in the section entitled "1975 Survey Report
and its Review™, the review comments were described. From this list of
comments, 15 principal issues were identified which were deemed
pertinent to project formulation studies which this Phase I report would
undertake. Those 15 principal issues are identified together with the
commenting agency or agencies in table 3 (page ), and analyzed in the
pages which follow.




e

X X opelg pue duoJuey

udaMl19q ABmpooT]
Ul 3SOJ0JUT aarnboy )

X X X paJepIsucd Al9jenbepe
jou 3B3TQEY BUTISSU LI
15e9T JO WOT1BAJEEOId °Q

X potTJTISNn{
jou uoryysInboe ysawy °¢G

X ) 88611 0°a 03 WIOJu) -4

X XoT10d PuTJeqs
V 1809 §,3ueseug 3dopy °f

X opeig
Jo mesaisdn uoyjoejousd
Teo0T pue L3umo) afuedp
ur ueld Tsuveyo-ITe Ue
SUTPNTOUT SPATIBUJIYTE
UL 81400 SEoJppPEOYy °2

X X SJIVYS TRJOpPS] URY
dIN oyl 03 PeITWIT &q
PTNOYs aJBys 1§00 TRIOPII “°|

SJoy30 JOTJO3UI JO ejuIojite) aJonpng pue sJ0qJey

quamyJaedaq Jo 8jelg  quamoBeuwey pue
JO 801JJ0 SJ8ATYH J0OJ
sJ99uTSuy
JO pJaeog
(X) Aq pesyey onse] [edjoutdg
LU0dIY XIAUNS GLl61 FHI A0 MITAIAY ONIUNA QISIVH SEANSSI TVAIONINd
£ FEvl

73




T JJOAJOBOd
9Y3 JO JINSSJ ® SP eBuvyo
UBTu SUOUSK 98 SIVWITOOJOTH ‘Gl

T Joed) OPeTjuUe; IOy "I

X ureaqg
399435 NBD JOPTISUCONY ‘£

T X SUeEe® 300l 0id JO .
UOT30NJISUOD JO JOPJO ° 21 .

.w X X opRly
uy 937§ TWOTJOISTY

74

§ /TRJIn3TNO/ 1 w0 10T 09ydIe
1 JOo uo13dej04d
JOJ peeu eupjeq Ll

1. | x —3 JOj8M JO
‘ UOTIBAJOSUOD SPNTOUT QL

X setoy10d
wT3TSTNboR puspuwis Jo
w7Fjeojrdde :JTOAJSEdY OP®Id °6

pus ‘SSurTepPINd UIIA
] S0UBRJIOJUOCD ‘UOTIITEP
JUPWITO UOTIRRJIO0Y °g

(penuIjuo)) € FIQVL




Principal Issue 1: Federal Cost Share

Principal Issue 1 was raised by the Board of Engineers for Rivers
and Harbors. The Survey Report recommended a plan which was about
$200 million more costly than another alternative, the National Economic
Development Plan, which provided slightly more flood protection to the
principal damage reach. The Board pointed out that the bulk of the
$200 million additional cost would be a Federal responsibility. The
Board was not convinced that the Survey Report recommendation to incur
these additional costs could be justified. The Board agreed that the
Recommended Plan presented fewer social impacts than the NED Plan;
however, the Board believed amelioration of the social impacts was very
costly and was not in the national interest. Resolving differences
between upstream and downstream interests was a local responsibility,
and the Board suggested that the State of California could be the
appropriate party. If such controversies cannot be resolved, the Board
believed the Federal Government should recommend a plan which could be
entirely implemented in the principal damage reach--Orange County. Such
a plan would be an all-channel plan.

Principal Issue 1 is a question of policy. The Board identified
three alternative plans--the Recommended Plan, the NED Plan, and the
All-Channel Plan--and suggested that the real choice, as far as the
Federal Government should be concerned, lay between the NED Plan and the
All-Channel Plan. The Board did not disagree that the Recommended Plan
could be implemented, but only on the condition that local interests
accept the more than $200 million in additional costs. In order to
address the policy question, detailed information on costs and benefits
needed to be developed for all three plans to allow identification of
the tradeoffs between these plans. For the Recommended Plan and for the
NED Plan this amounted to review and update of existing information as
these plans were two of the nine Survey Report plans studied in
detail. For the All-Channel Plan, substantial new work needed to be
undertaken as this plan was not carried through the preliminary
screening process in the Survey Report.

Principal Issue 2: Readdress Several Alternatives

The Board, primarily because of its concerns over the Federal cost
share for the Recommended Plan as mentioned above, suggested that
certain alternatives to this plan be readdressed, particularly those
that would negate strong institutional controversy. The Board made
specific mention of an all-channel plan and plans that would provide
local flood protection in the upper Santa Ana River. The Board implied
that there may be other alternatives which could overcome the
institutional concerns. .

The Survey Report could not identify any plan which did not have
strong institutional concern. Considerable energies and efforts were
expended during the Survey Report study in the pursuit of a plan which
could overcome institutional concerns and it 1is extremely unlikely that
any new alternative exists and could be identified during the Phase 1
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study. Therefore, to resolve Principal Issue 2, the Phase I studies
updated and reevaluated previously studied plans. Resolution of
Principal Issue 2 could be accomplished by studying the two plans the
Board suggested be reevaluated, together with the previously Recommended
Plan.

The Board also suggested that plans which provide local flood
protection in the upper Santa Ana River should be readdressed. These
plans, which were investigated during preliminary Survey Report studies,
could not be economically justified. Additionally, these plans provide
absolutely no benefits in reducing storage requirements at Prado or
in reducing channelization requirements in Orange County. Taking
additional lands at Prado for flood storage to protect lands in Orange
County is clearly the issue which became the paramount institutional
concern of the Santa Ana River study. Planning for local flood
protection in the upper Santa Ana River would not address this
concern. This fact, coupled with the lack of economic Jjustification,
argues against restudy of local flood protection in the upper Santa
Ana River.

Principal Issue 2 therefore, affected project formulation studies
during the Phase I investigation by calling for reanalysis of the Survey
Report Recommended Plan, review of the NED Plan, and the All-Channel
Plan.

Principal Issue 3: Adopt President's Cost Sharing Policy

Principal Issue 3 was viewed as not affecting plan formulation
studies. Corps of Engineers regulations which implement the President's
cost sharing policy are entirely clear. The policy will be applied to
all potential plans. The development and presentation of Corps' plans
would not change under this new policy.

The Corps' criteria for recommending a specific plan remain that a
recommended plan must have combined beneficial NED and EQ effects that
would outweigh combined adverse NED and EQ effects (Federal Register,
Vol 45, No. 190, part 11, # 711.92). Application of the President's
Cost Sharing Poliey will not affect the basic plan formulation of Corps'
plans during Phase I study.

Principal Issue 4: Conformance with E.O. 11988

Resolution of Principal Issue i, conformance with Executive Order
11988, did not require significant efforts during the Phase I study.
Executive Order 11988, issued 24 May 1977, has as an objective avoiding,
to the extent possible, long and short term adverse impacts associlated
with flood plain ocoupancy and modification, and avoiding direct and
indirect support of flood plain development wherever there is a
practiocal alternative. Survey report studies, although performed prior
to issuanoce of this EO, were sensitive to this same objective. 1In
addition, restoration and preservation of wetlands, particularly the

least tern nesting colony and the salt marsh at the mouth of the river
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channel, were adequately considered during Survey Report studies.
Phase I studies did not require any intensive reformulation efforts to
accomodate the EO.

Principal Issue 5: Marsh Acquisition Justification

The Board was not convinced that the Corps should be responsible
for purchasing 84 acres of marshlands at the river mouth as the Board
believed the project would not have significant direct or indirect
adverse impacts to this area. Further studies of the value of this
habitat and better identification of the project impacts were valuable
in defining project responsibilities to this area. Project formulation
efforts for the Phase I study's resolution of this issue were in the
development and analysis of sufficient data to enable a supportable
decision to include or exclude these 84 acres from the Recommended Plan.

During Phase I, studies were conducted to determine whether it was
in the Federal interest to acquire and preserve the marsh and adjacent
upland habitat for preservation of endangered species, and for
enhancement of other wildlife and fish resources. These studies were
conducted with reference to the Endangered Species Act of 1973 and ER
1105-2-129 "Preservation and Enhancement of Fish and Wildlife
Resources.” During these studies, the Corps co-ordinated closely with
the U.S. Fish and Wildlife Service and the California Department of Fish
and Game.

Principal Issue 6: Preservation of Least Tern Habitat

The Board, the agency raising this issue, believed Phase I studies
should consider the possibility of the least tern colony abandoning the
entire nesting site due to project impacts. The Board suggested special
studies to be undertaken during the Phase I study process. Project
formulation efforts for the Phase I study were directed toward
development and analysis of additional data pertinent to project
impacts on the least tern colony.

Biologists from the U.S. Fish and Wildlife Service and California
Department of Fish and Game were consulted to determine if the nesting
site could be moved, and under what conditions this could best be
accomplished.

‘Principal Issue 7: Floodway Acquisition Between Mentone and Prado Dams

The Board suggested that the Phase I study should more precisely
define the extent of real estate interests necessary to accommodate
local inflow and expected releases from Mentone Dam. These studies
would concentrate on development and analysis of hydrologic and
hydraulic data. These studies would not result in significant
reforasulation of the recommended project.
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Principal Issue 8: Reformulate Recreation Plans

] Resolution of this issue would result in a reformulation of the
) recreation plan for the recommended project. Since the 1975 Survey
& Report was published, new recreation policies have been promulgated and
’ the 1975 Survey Report plan would now clearly be in violation of these
new policies. Although this issue called for exte:.sive reformulation of
recreation features, resolution of this issue did not affect formulation

- of the flood control features of any plan. Recreation, although an
‘ important feature, has been viewed throughout this study as a secondary
purpose.

Principal Issue 9: Prado Land Acquisition

Principal Issue 9 1is a question of policy. Settlement of this
issue is incidental to formulation of the flood control elements of the
project. Because the Survey Report recommendation to offer flexibility
in property acquisition policy behind Prado is clearly an exception
to existing Corps policy, a thorough review of the Survey Report
recommendation must be accomplished during the Phase I study. The
results of this review would not impact project formulation in any areas
other than the policy for real property acquisition at Prado Dam.

Principal Issue 10: Water Conservation

The 1975 Survey Report studies found water conservation through
control of floodflow releases and increase in ground water recharge to
be incidental to flood control operations. Even today, there is no
reason to believe water conservation can be other than incidental to the
Santa Ana River Project. However, additional studies were called for in
the Phase I study to reevaluate this conclusion. It was unlikely that
these studies would result in extensive reformulation of the Survey
Report plan.

Principal Issue 11: Cultural Resource Protection

Better definition of the need for protection of archeological,

cultural, or historical sites at Prado Reservoir could best be

. accomplished through further studies during Phase I. Recommendations

{' from these studies were not foreseen to affect overall project
g formulation.

Principal Issue 12: Construction Sequence

The order of construction of project elements is important to the
specific project plan but would not affect formulation of the plan.
Construction sequence would be established in Phase I study.

Prinoipal Issue 13: Changes in Oak Street Drain

The Board recognized that the City of Corona had, subsequent to
finalization of the Survey Report, objeoted to the location of the
debris bdasin proposed under the Recommended Plan, The Board believed
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consideration of this objection together with restudy of certain plan
elements called for by the Board may make the plan not economically
Justified. Restudy of Oak Street Drain would therefore be required
during the Phase I study.

Since the original justification for the Oak Street Drain was that
it would at least partially mitigate for social and economic disruption
caused by construction and operation at Prado Reservoir and for the
community dislocations which would occur as a result, study of the Oak
Street Drain was focused on quantifying the economic and social impacts
of the project on Riverside County, particularly Corona. These studies
were done in accordance with Section 122 of the Rivers and Harbors Act
of 1970. Restudy of a modified plan for Oak Street Drain was also
undertaken.

Principal Issue 14: Santiago Creek Plan Reformulation

In April 1977, Orange County released a report entitled "Lower
Santiago Creek Specific Plan." This report included the Corps' study
reach and presented a plan different in concept and specifics from the
Corps' Survey Report plan. The County believed their plan to be a more
comprehensive solution to the full range of problems. Subsequent to the
County report, public opposition developed over elements of the County
plan. This Phase I study continued the process started by the County's
Specific Plan to reformulate the plan for Santiago Creek.

Principal Issue 15: Mentone Microclimate

Potential for Mentone Dam to affect the microclimate of the upper
river basin was considered worthy of careful investigation. Any
potential adverse effect of this nature would exert a relatively minor
influence on evaluation of alternatives for this area, as such effects
were likely to be minor.

CONCLUSIONS

Analysis of the 15 principal issues which ocould affect plan

- formulation studies led to the conclusion that addressing the issues

did not require extensive reformulation studies for the main stem of
the Santa Ana River. For the main stem of the river, addressing all

‘15 issues did not require formulation of an alternative not previously

considered during the Survey Report studies, and in fact, addressing all
15 issues could be accomplished by restudy of just three alternative
plans--the Recommended Plan, the NED Plan, and the All-Channel Plan.
Reviewing and updating these plans provided for resolution of the issues
rajised during the Survey Report review process..

Addressing the issues for the Oak Street Drain portion of the Prado
area plan did not require significant reformulation study. Addressing
the issuss for Santiago Creek did require reformulation studies.
Although Oak Street Drain would probably be reaffirmed with only slight
modifications to tix Survey Report plan, the plan for Santiago Creek had
to be cox _etely - ormulated.
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Changed Conditions in the Study Area Since 1975

Since completion of the Survey Report late in 1975, there have not
been significant changes in the study area. As predicted in the 1975
Survey Report, lack of developable land in the lower basin has slowed
down its growth. Although urban growth in the upper basin has
accelerated at a more rapid rate than in the lower basin, the upper
basin has not grown significantly more than predicted in the 1975 Survey
Report. A reanalysis of the 1975 Survey Report's hydraulic analysis of
the area subject to flooding from the Santa Ana River in Orange County
confirmed the severity of the flood problem and the adequacy and
accuracy of the 1975 Survey Report's hydraulic analysis. Local interests
have built additional flood control improvements since the 1975 Survey
Report; however, these improvements have not significantly reduced the
flood threat.

Changes have taken place in the Oak Street Drain study area since
the 1975 Survey Report was written. In 1979 Riverside County
constructed a debris basin located 3,500 feet upstream (south) and with
a smaller capacity than that proposed in the 1975 Survey Report and new
development has taken place in the overflow area. A reanalysis of
hydrologic, hydraulic, and economic data was undertaken to address
changes in the study area as well as the Board's comments. As a result
of this reanalysis, the plan was modified, enlarging the study area and
incorporating the Riverside County debris basin.

Changes in local social needs and in environmental concerns were not
found to have altered the demand for recreation nor the critical need
for preservation of open space in the area.

Knowledge of the area's environmental problems and resources had
increased somewhat since the 1975 Survey Report. The ecological value
of the Mentone Dam area was better understood during Phase I study.
Understanding of the value of the Santa Ana Canyon as a wildlife
corridor also increased. At the same time, general public awareness and
concern for preservation of Prime and Unique Farmlands increased. These
changes were incremental, not fundamental, in nature and did not mean
that plans required significant reformulation.

Desires of Local Interests

The Santa Ana River study 1s perhaps a classic case study in the
conflicts of upstream versus downstream interests. Over ninety-five
percent of the damage potential from floods on the Santa Ana River
exists downstream of Prado Dam. As such, the area downstream of Prado
Dam stands to realize the majority of the benefits from construction of
a flood control project. Yet most alternatives for providing flood
control would have the majority of the adverse construction impacts
at/or upstream of Prado Dam. The conflict is exacerbated by the fact
that the political boundaries for the downstream county (Orange County)
and the upstream counties (San Bernardino and Riverside) come together
immediately downstream of Prado Dam. These political divisions, which
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nearly coincide with the division between upstream and downstream
project impacts, institutionalize the conflicts over upstream versus
downstream interests. These political boundaries make it possible
for project economic and social impacts to be readily identified, both
in degree and in geographic location, and championed through well-
establ;shed and well-equipped organizations of government.

The upstream versus downstream conflicts are founded in historical
events preceeding the Santa Ana River study. They are rooted in the
geographic, physical, and cultural differences which characterize
upstream from downstream. Physically, the upstream counties are
separated from Orange County by the Chino Hills and the Santa Ana
Mountains. Santa Ana Canyon, through which the Riverside Freeway
threads, is the main link between the two areas. Orange County, within
the Santa Ana River flood plain, is heavily urbanized. It is a vast,
relatively flat, sprawl of suburban subdivisions and urban centers. The
upstream counties, on the other hand, are relatively rural and rurally
oriented. Agriculture is an important activity in the upstream
counties. Many of the large dairies in Riverside and San Bernardino
Counties have relocated from Los Angeles or Orange County because of the
intense urban pressures. The upstream counties view with alarm the
rapid advancement of urbanization in Orange County. Many see a real
threat to their valued rural lifestyle. Some have fled urban pressures
before and do not want to be forced out again.

The 1975 Survey Report studies necessarily had to deal with upstream
versus downstream conflicts, as determining an acceptable plan hinged
upon satisfying the needs of local interests as much as possible.
Therefore, the 1975 Survey Report studies involved major efforts to
identify the viewpoints of all local interests. Given the long history
of differences between the upstream and downstream counties, developing
an acceptable plan for flood control without consultation and guidance
from all local interests would be impossible. This was an entirely
realistic impression, as the 1975 Survey Report could identify only one
plan which met the tests of acceptability.

Nothing has changed since the Survey Report was published in 1975
wilch would lessen the importance of 1local interests' desires in
determining an acceptable plan. Local interests still hold that there
-3 one and only one acceptable plan and that is the plan recommended
in 1975. 1In early 1979, subsequent to a series of meetings held in the
tiree county area to initiate the Phase I studies, each county provided
a resolution from its respective Board of Supervisors which reiterated
support for the 1975 plan. Only Orange County asked for a modification
to that plan and that was to consider another alternative for Santiago
Creek to be included with the 1975 plan. Recently, Orange County has
also asked the Corps to modify plans for the Santa Ana Canyon, but
general support for the 1975 Recommended Plan remains firm.




Summary of the Review of Study Components

The review of the four components provided clear direction for
project formulation studies which would be required during the Phase I
studies. The review disclosed that, in general, the Survey Report had
adequately identified a full range of planning alternatives; the review
process suggested a relook at two of those alternatives as well as the
Recommended Plan; since 1975, conditions in the study area have not
changed significantly; and local interests still desire only the 1975
plan, albeit with minor modifications.

In analyzing all of these elements, it became clear that the Phase I
study could be focused fairly narrowly on reevaluation and refinement of
previously considered plans. The substantial technical validity of the
1975 Survey Report, the lack of substantial unpredicted change in the
study area, and the strength of local support for the 1975 Recommended
Plan all pointed to reaffirmation study rather than reformulation
study. The focus of Phase I study was, then, on updating previous
information, refining alternatives to be considered, and working with
the public and with local, state, and Federal agencies to resolve the
issues which were raised in review of the 1975 Survey Report. The only
significant changes since 1975 which would affect evaluation were
changes in policy regarding cost sharing and environmental quality
considerations and changes in the extent of urbanization of the study
area, which would change economic data (property values primarily) for
areas affected by the alternative plans.

REFORMULATION OF SANTIAGO CREEK PLAN

Background

The need to reformulate the plan for Santiago Creek has already been
discussed. The first step in reformulation study was to analyze the
plan prepared (April 1977) by OCEMA and to determine if it was an
adequate basis for reformulation of the Corps' plan. This would ensure
that there was no duplication of effort during Phase I study.

Examination of this study revealed that the County plan was a more
comprehensive solution to a full range of problems than the 1975 Survey
Report Recommended Plan for Santiago Creek. The study incorporated
water conservation, environmental enhancement, and more extensive
recreation than proposed in the Corps' plan. From a broad array of
alternative plans, a plan physically and conceptually different from the
plan developed in the 1975 Survey Report was developed that apparently
best met local needs. Study efforts included all the studies normally
conducted in a Corps feasibility study as well as a through public
involvement effort. The public involvement program included a citizen
task force and numerous public workshops and town meetings.
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The Lower Santiago Creek Specific Plan Recommendations

The plan that was selected in the Orange County study included
improvements from Villa Park Dam to the creek's confluence with the
Santa Ana River. The. selected plan included regulation of Villa Park
Dam to increase controlled releases and decrease uncontrolled spills,
and minor spot protection between Villa Park Dam and Villa Park Road.
The existing gravel pit area between Villa Park Road and Prospect Street
was designated for joint use as a flood-retarding basin and a water
conservation basin. Recreation uses of the basin included a regional
park with both water-oriented and dry-land activities. The flood-
retarding basin would be contained within the top 22 feet of the
basin. The purpose of the basin would be to reduce the peak flow in
Santiago Creek downstream of the basin. To accomplish this, a vertical-
wall reinforced-concrete bypass channel was proposed along the north-
westerly boundary of the project site from Villa Park Road to Prospect
Street. At the downstream end of the basin (approximately U400 feet
upstream of Prospect Street), a channel side weir would be installed
on the south side of the concrete channel section over which peak
floodflows would be diverted into the basin area.

In addition to the flood-retarding measures described above, channel
protective works were proposed at various locations along the creek
where the existing improvements or natural watercourse are not of
sufficient capacity to convey the design flow. The proposed retarding
facilities 'and protective works would provide standard project flood
protection.

To preserve the flood plain necessary for implementing the suggested
channelization and greenbelt, the adjacent cities would be encouraged to
adopt flood plain zoning along Santiago Creek. This would restrict
development upon flood-prone land which was an integral part of the
suggested plan.

The channel protective works were to begin downstream of the
retarding basins at Prospect Street where a turf-lined greenbelt channel
extended to Chapman Avenue. This channel would be trapezoidal, with
rock protection on the side slopes. The turf channel would be
approximately 9 feet deep and have a base width of about 52 feet.
The mild side slopes would permit use of the channel for park
activities. During major floods, the soil cover might wash away;
however, the underlying rock banks would limit the extent of lateral
erosion. Several longitudinal gradient control structures would be
necessary to lower the profile of the greenbelt channel as it drops out
of the foothills. The structures would range in height from four to
seven feet and would be approximately 1,500 to 2,600 feet apart.

Downstream: of Chapman Avenue there would be no structural
improvements until the Newport Freeway. Between the Newport Freeeway
and Tustin Avenue a trapezoidal channel with rock slope protection was
proposed. The channel would be approximately 13 feet deep and would
have a seventy-foot base width. The riprap slopes would be inclined
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at 2 to 1. There would again be no structural improvements downstream
! of Tustin Avenue until Santiago Golf Course where a trapezoidal turf-
lined channel would be extended to Cambridge Street. This type of
channelization would provide moderate side slopes (5 to 1) suitable for
park use in conjunction with the city's proposed expansion of the park
in this area. The slopes would be underlaid with riprap at 2 to 1 slope
which would prohibit lateral erosion should the turf and underlying soil
be washed out during storm flows.

Downstream of Cambridge Street, there would be no structural
improvements until Glassell Street where the plan called for lining the .
invert of the existing channel until Santiago Avenue. No structural
improvements were proposed from Santiago Avenue until 400 feet upstream
. of Main Street. From that point to the creek's confluence with the
Santa Ana River, the channel was to be a vertical wall concrete
channel. The channel would be approximately 75 feet wide and 12 feet
deep.

Bicycle, hiking, and equestrian trails were proposed along with
numerous trail rest stops throughout the entire project length.

Following the Orange County study, however, public opposition
developed over elements of the recommended plan. The Corps' approach to
Phase I study of Santiago Creek was to use the basically sound OCEMA
plan as a starting point for developing a single plan to meet the area's
needs. Public concerns about the OCEMA plan were dealt with through an
intensive public involvement effort.

The Corps' public involvement program revealed that the Orange
County plan reasonably satisfied the public. The three strongest
objections to the plan were: (1) the concrete channelization of Santiago
Creek between Main Street and the creek's confluence with the Santa Ana
River, and (2) the recreation trails along the channel within the City
of Santa Ana, and (3) a level of protection that was greater than
desired.

Based on the Orange County plan and modification to that plan from
public involvement input and Corps engineering studies, this Phase I
, study developed a plan called the Detention Storage and Minimal Channel
! Upgrading Plan. This plan is very similar to the Orange County Plan;
however, it contains less structural improvement, maintains more of the
natural streambed, and provides less flood protection (100 year).
Rather than a concrete channel between upstream of Main Street and the
creek's confluence with the Santa Ana River, the Detention Storage and
Minimal Channel Upgrading Plan proposes a trapezoidal channel with rock-
revetted side slopes and an earth-bottom from downstream of Santa Ana
Freeway to the creek's confluence with the Santa Ana River. The only
other structural improvements the Corps' plan includes are the detention
basin between Villa Park Road and Prospect Street and a trapezoidal
channel with rock-revetted side slopes and an earth bottom leading out
of the detention basin to Walnut Avenue.
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BRIEF DESCRIPTION OF MAIN STEM PLANS CARRIED FORWARD FOR DETAILED STUDY

The All-River Plan, Alternative 6

This plan is the Recommended Plan from the 1975 Survey Report
studies. It calls for construction of Mentone Dam on the upper Santa
Ana River; raising Prado Dam 30 feet and the acquisition line 10 feet,
including construction of Oak Street Drain; acquisition of flood plain
lands in Santa Ana River; construction of Santiago Creek improvements;
and acquisition of 8 acres of marshland for mitigation and 84 acres of
marshland for preservation. The plan also includes comprehensive
recreation development for most main facilities.

The National Economic Development Plan, Alternative 7

The process of determining the National Economic Development Plan in
the 1975 Survey Report studies involved evaluating successively larger
scales of projects in terms of benefits and costs until the scale was
reached where increments of costs no longer were offset by benefits. 1In
the Survey Report studies, the optimum design release from Prado Dam was
found to be 30,000 cubic feet per second. Greater discharges would have
resulted in a larger downstream channel and in sharply greater costs due
to severe relocations costs. It was found that maximization of benefits
would result from a system of improvements designed to control a flood
of magnitude slightly greater than standard project flood. This
corresponded to raising the acquisition 1limit of Prado Reservoir to
elevation 582 feet when coupled with a 30,000 cubic feet per second
release in the downstream channel. The project costs and benefits were
determined and this plan was designated as Alternative 7 or the National
Economic Development (NED) Plan.

Alternative 5

In the time elapsed since preparation of the Survey Report in 1975
and the onset of the Phase I General Design Memorandum studies it was
observed that the costs of raising Prado Reservoir to a high elevation
would be greatly increased. Many homes were being built in the fringe
areas, especially near elecation 580 feet. Also, the prices of homes
had risen rapidly since 1975. In the early stages of the Phase I
studies, it appeared that the rapid development in the Prado Reservoir
fringe areas coupled with the high property values would tend to change
the point of optimization to a project which would raise Prado Dam to a
lower elevation than Alternative 7. With these factors in mind, the
Los Angeles District staff proceeded with reanalysis of costs for. the
NED Plan in terms of a taking line at Prado Dam at elevation at 580
identified as Alternative 5 in the Survey Report, as well as the
reanalysis of costs for Alternative 7. A comparison of these two plans
would determine the true NED Plan.

Neither Alternative 5 nor Alternative 7 would oall for any
construction works upstream from Prado Dam. Prado Dam would be
raised 43 or 45 feet and the acquisition line raised to elevation 580 or
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582 feet. All other elements of the plan (Oak Street Drain, Santiago
Creek, Santa Ana Canyon, and the lower Santa Ana River) would be
identical to those of Alternative 6. Alternatives 5 and 7 would not
call for marshland acquisition for preservation of endangered species,
but would call for 8 acres of acquisition for mitigation.

The Environmental Quality Plan, Alternative 10

During the conduct of the Phase I study, information developed
during the study of detailed plans resulted in the formulation of a
different Environmental Quality Plan than was considered during the
Survey Report study.

The Survey Report plan considered provision of future 100-year flood
protection by channelization of the lower Santa Ana River flood plain,
and raising Prado Dam 23 feet and the spillway 13 feet. It was believed
the lower protection level would minimize structural measures and result
in 1less adverse impact to the environment. However, early in the
Phase I study it became apparent that the Survey Report plan did not
completely address the objective of reducing flooding, and raising Prado
Dam to higher elevations actually would provide environmental benefit
rather than create adverse impacts as the Survey Report had assumed.
More environmental benefit can be gained by raising Prado Dam because
greater acreage could be reclaimed from urban usage and allowed to
revert to natural habitat. Adverse impacts associated with construction
of a dam have largely been absorbed by the construction of the existing
dam in 1941,

Restudy of Alternative 7, the NED Plan from the 1975 Survey Report,
indicated that this plan, with a few modificiations, would better serve
the environmental quality objective and would better meet the objective
of controlling floods. Therefore, the decision was made to formulate a
new Environmental Quality Plan.

This plan would be identical to Alternative 7, except that most
homes, businesses, and farms behind Prado Dam would be removed from the
acquisition area, an existing mobile home park in Santa Ana Canyon would
be relocated, and 200 acres of marshland at the mouth would be acquired
and restored.

The All-Channel Plan, Alternative 11

The objective of the All-Channel Plan was to provide a high level of
protection to Orange County without increasing the present Prado
Reservoir area or otherwise adversely impacting the upstream counties.
The most efficient design developed through these Phase I studies would
involve some work at Prado Dam to increase the size of the outlets,
acquisition of flood plain lands in Santa Ana Canyon, and construction
of a large channel (from 330 to over 800 feet wide) in the lower
river. Santiago Creek would be a part of this plan. The channel would
be sized to control a standard project flood spillway discharge from
Prado Dam of 200,000 cubic feet per second.
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RECREATION PLAN VARIATIONS

All alternative plans include recreational development. The
proposed recreation plan for Alternative 6, the All-River Plan, includes
the most extensive recreational development plan. This plan calls for
(1) 235 acres of park development at Mentone Reservoir including a
50 acre recreational lake; (2) 350 acres of wildlife management area and
280 acres of park development including four recreational lakes at Prado
Reservoir; (3) trail development along the Santa Ana River through Santa
Ana Canyon and along Santiago Creek between Villa Park Road and Walnut
Avenue; (4) and replacement of the existing 20 miles of trails between
Imperial Highway and the ocean along the lower Santa Ana River.

Recreation plans of Alternatives 5, 7, and 10 are virtually the
same as the All-River recreation plan except that they do not include
recreation at Mentone Reservoir.

Alternative 11, the All-Channel Plan, provides few recreational
opportunities. This alternative's recreation plan only includes trail
development along the lower Santa Ana River through Santa Ana Canyon and
along Santiago Creek between Villa Park Road and Walnut Avenue, and
replacement of the existing lower Santa Ana River trails.
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5. ASSESSMENT AND EVALUATION OF DETAILED PLANS
INTRODUCTION

Impact assessment is an objective analysis conducted to identify and
measure the likely economic, social, and environmental changes expected
to result from implementation of alternative plans. These changes form
the basis for determining the beneficial and adverse contribution of the
plans during the evaluation task. Economic, social, and environmental
conditions expected under each alternative plan are compared to
conditions expected if no plan were to be implemented.

In conducting this impact analysis, the Corps is guided by:

1. The Rivers and Harbors Act of 1970, Section 122. ER 1105-2-105
describes the nature and extent of the impact analysis expected.

2. The National Environmental Policy Act of 1969 which sets forth
the basic environmental goals for Federal projects (Section 101),
and procedures for environmental analysis and reporting (Section
102) .

3. The Clean Water Act of 1977, which requires submission of a
water quality evaluation to Congress for projects requiring
exemption from requirements of Sections 301, 402, and 404,

4, The Endangered Species Act of 1973, as amended, which describes
the affirmative steps required to preserve habitat critical to the
survival of Federal endangered species.

5. The Fish and Wildlife Coordination Act, as amended, and The
Coastal Zone Management Act of 1972, as amended, which set
guidelines for coordination of Federal, state, and local agencies in
projects affecting wildlife and coastal areas.

6. The ER1105-2-200 series which establishes a process under which
alternative plans are formulated and the resulting economic, social,
and environmental impacts assessed and evaluated.

7. Executive Order 11988, Flood Plain Management.
8. Executive Order 11990, Protection of Wetlands.

The evaluation task involves determining the beneficial and adverse
contributions of each alternative plan. Plan impacts are analyzed to
determine the beneficial or adverse value of the contributions each plan
would make when compared with what would happen in the absence of
carrying out any of the plans. Then the relative contributions of the
alternative plans are ranked and traded off, based on profeasional
analysis and the perceptions of the public.




Evaluation activities are: (1) establishing the extent to which
alternatives satisfy the planning objectives; (2) evaluating each plan's
contributions to National Economic Development, Environmental Quality,
Regional Development, and Social Well-Being; and (3) evaluating each
alternative plan against nine specified criteria.

The nine specified criteria are: acceptability, completeness,
effectiveness, efficiency, certainty, geographic scope, NED benefit-cost
ratio, reversibility, and stability. Acceptability of a plan is
determined by analyzing the public response to it. Completeness is
determined by analyzing whether all necessary investments or other
actions necessary to assure full attainment of the plan outputs have
been incorporated. Effectiveness is determined by analyzing the
technical performance of a plan and its contributions. Efficiency is
determined by analyzing a plan's ability to achieve the planning
objectives and NED and EQ outputs in the most economic way. Certainty
is determined by assessing the likelihood that the planning objectives
and contributions to NED and EQ accounts will be realized. Geographic
Scope is determined by analyzing the area encompassed by the plan. The
NED benefit-cost ratio is determined by comparing the economic costs and
benefits. Reversibility refers to the capability, if public needs and
values change or should unusual future circumstances so warrant, of
restoring the partially or fully implemented plan to an approximation
of the "without condition." Stability is determined by analyzing the
range of alternative futures, data and/or assumptions which can be
meaningfully accommodated with the plan. Each plan was analyzed and
compared on the basis of this evaluation process. When this had been
accomplished, relative benefits and cost of the alternative were clearly
set forth.

This chapter describes all alternatives studied in detail: the No
Action Plan; Alternative 6, All-River Plan; Alternative 7, NED Plan;
Alternative 5; Alternative 10, All-Channel Plan; Alternative 11,
EQ Plan. Figures 6 through 10 display the general features of each
alternative.

All alternatives comply with Executive Order 11988, Flood Plain
Management. This Executive Order calls for the preservation of flood
plain in their natural state. Preservation of the natural flood plain
was a major study consideration. All structural plans were formulated
to minimize impacts upon the natural flood plain while providing flood
protection to existing development.

Executive Order 11990, Protection of Wetlands, is also incorporated
into all alternatives. All structural alternatives include measures to
preserve wetlands and to mitigate for wetlands lost, where possible,
and are thus in compliance with the order. As the gravel pits along
Santiago Creek were determined not to be significant wetlands, no
provision has been taken to apply EO 11988 to them in any of the
alternatives developed. '




Alternatives 5, 6, 7, and 10 affect the cultural resources within
Prado Reservoir. Since Alternative 11 and the No-Action Plan would not
require raising flood levels or taking excavation material from Prado
Reservoir, these plans would not affect the ocultural resources within
Prado Reservoir. Under these alternatives cultural resources within
Prado Reservoir's existing 556 feet elevation will receive protection
under Executive Order 11593,

All plans that would affect cultural resources within Prado
Reservoir would include a program of protection, preservation and data
recovery for these sites. The Corps has coordinated this program with
the State Historic Preservation Officer (SHPO). Specific steps to be
taken would be determined in Phase II study and coordinated with the
SHPO.

Surveys of the other project reaches reveal that no other major
cultural resources would be affected by any of the project alternatives.

The cultural information developed in this Phase I GDM is based on
literature searches and surface examinations. Test excavations will be
conducted during Phase II investigations to verify the site evaluations
and impact assessments, and to provide information needed to formulate
an effective program of preservation and data recovery.

NO ACTION PLAN

Plan Description

This no action alternative proposes no major structural project on
the Santa Ana River. Flood protection would be limited to that afforded
by existing facilities, including the existing Prado Reservoir, and what
channel improvements the respective counties have been able to afford.
Ad justments to the flood hazard in various areas would be limited with
little significant change over what exists today. Flood insu.-ance,
which would not prevent damages, would provide some compensation to
property owners and residents for the major part of damages incurred.
New developments in the areas subject to flooding would be elevated or
otherwise constructed so as to reduce or minimize damages from major
floods. Further flood prevention action would be taken when certain
areas were renewed or redeveloped in cases where o0ld buildings were
torn down and new buildings and property layouts constructed. Very
few existing properties would be significantly flood-proofed and such
properties would remain subject to periodic flood damage. Local
agencies would continue to employ flood plain management means,
including zoning restrictions, as they consider appropriate.

The existing Prado Dam is deficient from a safety standpoint in that
the dam may be overtopped during a probable maximum flood. The probable
maximum flood (PMF) is the flood that can be expected from the most
severe combination of meteorologic and hydrologic conditions reasonably
possible in the region. Probable maximum flood, as the name implies, is
an estimate of the upper boundary of flood potential for a drainage
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area. At the present time, the Corps of Engineers is studying methods

3 to correct this deficiency. Under the Dam Safety Assurances Program,
i' several alternatives are being studied which will eliminate the
y overtopping threat. This no action plan assumes one of these

alternative plans will be implemented, probably involving a parapet on
the top of the dam and a widened spillway. Correcting the overtopping
‘ deficiency will have insignificant effect on reducing the flood problem
F- downstream.

Impact Assessment

Implementation of this No Action Plan would pose no impact on the
stream habitat resulting from construction of flood control
structures. In Orange County it is predicted that virtually all
remaining undeveloped land would be filled in with urban residences,
industries, and business establishments within the next two decades.

Environmental impact of taking no action would be adverse. The
ecologically valuable areas of the river mouth and the Santa Ana Canyon
would very likely be 1lost to development and, at the river mouth,
critical habitat for two Federal endangered species would be lost.

The impact of flooding under this No Action alternative would be
devastating. These impacts have been extensively discussed in Chapter
3. In the case of a standard project flood under existing conditions
of development and current price levels, damages and economic losses
would amount to the following estimates: :

Santa Ana River from Prado Dam to the ocean $9, 150,000,000
Santiago Creek apart from the Santa Ana River 104,000,000
Santa Ana River from East Highlands and Mentone

down to Prado Dam 330,000,000
Oak Street Drain in Corona 11,000,000

Respectively the damages from a 100-year flood in each of these
areas would be about $3,750,000,000; $44,000,000; $152,000,000,
$5,1400,000.

Nonstructural management of the flood plains along the main stem of
the Santa Ana River is not a viable ™no-action” alternative. The SPF
flood plain below Prado Dam is currently heavily developed and has only
T0-year flood protection. This level of protection will diminish as
sediment depletes reservoir storage capacity and urbanization produces
greater runoff during heavy storms.

Life, health, and safety would remain threatened under the No Action
alternative. Cultural resources in the Prado Reservoir would not be
affected by taking the No Action alternative. Those currently subject
to inundation would continue to be damaged by floodflows.

Table 5 displays Regional, Environmental, and Social Well-Being
impacts for the No Action Plan.




TABLE 5

REGIONAL, ENVIRONMENTAL, AND SOCIAL WELL-BEING IMPACTS

Beneficial effects

1. No local cost.

2. Permits development of Santa

Ana Canyon

3. No loss of tax base.

4, Agricultural lands maintained.

Beneficial effects

1. No adverse impact from

construction.

Beneficial effects

1. No social disruption from

project.

Mitigation Requirements

No mitigation is required for

plan-related impacts.
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Regional Development

Adverse effects

1. Flood insurance would
be required.

2. Flooding will impact
businesses, industries,
and employment.

Environmental

Adverse effect

1. Possible development
of marina or urban
facilities in degraded
marshland at river
mouth.

2. Probable development of
Santa Ana Canyon.

3. Possible continued
deterioration of cultural
resources within Prado
Reservoir.

Social Well-being

Adverse effects

1. Flooding will threaten
lives, health, and
community cohesion.

this plan as there are no direct




Evaluation and Trade Off Analysis

This plan does not provide for any positive actions toward meeting
the study's planning objectives. Positive contributions will not be
made toward flood damage reduction, toward environmental preservation,
and toward increasing recreational opportunities.

Costs and Benefits of Plan

This No Action Plan has some Federal costs associated with it.
These costs are the Federal share of correcting the Prado Dam deficiency
and the Federal cost of administering the Flood Insurance Program and
subsidies paid for insurance premiums. Local interests and developers
would pay other costs such as administering zoning ordinances and
reviewing development plans and providing flood proofing of new
developments.

Implementation Responsibilities

COST ALLOCATION AND APPORTIONMENT. This No Action Plan would
require Federal cost sharing in construction to correct the Prado Dam
deficiency and in the administration and premium subsidies of the Flood
Insurance Program.

Local interests would pay all other costs.

FEDERAL RESPONSIBILITIES. The Corps of Engineers is responsible for
construction to correct Prado Dam deficiencies under the Dam Safety
Assurance Program.

The Federal Emergency Management Agency is responsible for
administering all requirements of the Flood Insurance Program.

NON-FEDERAL RESPONSIBILITIES. Local interests are responsible for
implementation of requirements of the Flood Insurance Program.

Public Views

FEDERAL AGENCIES, NON-FEDERAL AGENCIES, AND THE PUBLIC. The basis
for the entire Santa Ana Project is concern that taking no action will
result in catastrophe, particularly in the lower basin. While comments
on the No Action alternative were not solicited during this Phase I
review, Riverside, San Bernardino, and Orange Counties have previously
expressed serious concern that some action to control potential flooding
be taken. Orange, Riverside, and San Bernardino Counties have expressed
preference for a plan which proposes structural measures. Some
residents in the vicinity of Prado Dam have expressed a desire for this
No Action Plan or some other plan which does not adversely impact their
homes, farms, and businesses.




THE ALL-RIVER PLAN, ALTERNATIVE 6

Plan Description

This plan is similar to the 1975 Survey Report Recommended Plan.
It includes 8 major elements: Mentone Dam; flood plain management for
the reach between Mentone and Prado Dam; raising Prado Dam 30 feet
and channelizing of Oak Street Drain; acquiring 1,500 acres in Santa
Ana Canyon for post-project releases from Prado Dam; channelizing of
the lower 23 miles of the Santa Ana River; providing flood detention
and channel facilities on Santiago Creek; acquiring 92 acres at the
mouth of the Santa Ana River--8 acres of degraded marshland would
be acquired for mitigation of project impacts and 84 acres would be
acquired for preservation of endangered species; and providing
recreation features.

MENTONE DAM. Mentone Dam (see figure 11) would be located
approximately two miles downstream of the confluence of Mill Creek
and the Santa Ana River, north of the City of Redlands in the
southwestern part of San Bernardino County. It would control runoff
from a 260 square mile drainage area. The horseshoe shaped embankment
would extent 17,200 feet in length and stand 223 feet above the existing
ground at its highest point. The spillway for Mentone Dam would be a
detached, rectangular concrete structure 6,900 feet long and 1,000 feet
wide at the crest. Controlled outflow would be shunted through three
gates into a 14-foot diameter outlet conduit. To divert major floods
into the reservoir, Mill Creek levee, an existing Corps-built structure
would be extended 6,720 feet and 13,100 feet of the existing levee would
be raised 2 to 12 feet. An alternative of a non-gated outlet structure
for the dam could be considered during Phase II because such structures
have fiscal and safety benefits.

Construction of the dam would require relocatior. »f 3.8 ®miles of
existing AT&SF railway. Greenspot Road would be retswized. Fifty-five
residences and three businesses would be relocated &5 well as 275 acres
of orchard and farmland. The dam and reservoir area would require
3,110 acres of land.

MENTONE TO PRADO DAM REACH. No structural measures are included for
this reach (see figure 13). Instead, the post-project flood plain would
be delineated and local interests would be required to manage the
identified flood plain.

Acquisition of lands in this reach is not required for the operation
of Mentone Dam under this alternative. Mentone will reduce SPF flood
flows by approximately 95,000 cubic feet per second at Riverside
Narrows, from 225,000 to 130,000 cubic feet per second, most of the
remaining flows coming from tributaries. These large secondary flows
mean that development of the post-project flood plain must be
restricted, but since Mentone's operation does not require acquisition,
there 1is no compelling Federal interest in removing these lands from
private ownership and use.
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PRADO DAM. Prado Dam (see figure 14) would be raised 30 feet and
the spillway raised 20 feet. Additional land (1,461 acres) would be
acquired below the acquisition line at 566 feet. New outlets would be
constructed to increase the outflow capacity to 30,000 cubic feet per
second. Raising the dam would affect 121 homes, 2 ranches, 27 dairies,
and 8 businesses. These properties would be considered for alternative
methods of acquisition including flood proofing, flowage easements, life
estates, as well as full purchase. A standard project flood capacity
rectangular concrete channel would be constructed along Oak Street Drain
(see figure 15) from an existing debris basin 3.1 miles to below the
Riverside Freeway. An underground box section would carry the flow
under the freeway.

SANTA ANA CANYON. To allow safe passage of post-project releases
from Prado Dam, 1,500 acres of flood plain lands in the canyon would be
acquired and maintained free from urban development (see figure 16).

Post-project operation of a raised Prado Dam will increase
significantly the flood flows through the Santa Ana Canyon. As these
increased flows could seriously affect current, non-development oriented
uses of the flood plain (such as agricultural uses) the Federal
government has an obligation to acquire the property in question. Any
less direct method of flood plain management would mean the proper
operation of the raised Prado Dam would be hindered by concerns for
property in the unprotected canyon downstream.

LOWER SANTA ANA RIVER. Along the 23 miles of lower river (see
figures 17, 18, 19, and 20), the existing channel would be improved.
The upper 13 miles would generally involve strengthening the existing
channel, raising ihe levees, and adding channel stablizers. The lower
7-1/2 miles would involve construction of a rectangular concrete channel
250 feet to 365 feet in width. The final 2-1/2 miles would have a
natural earth invert and reach a maximum width of 480 feet. The
Greenville-Banning channel would be realined to join the Santa Ana River
channel just below Hamilton Avenue-Victoria Street. The Huntington
Beach-Talbert Channel would be realined to the northwest.

SANTIAGO CREEK. Santiago Creek (see figure 21) would be improved by
using existing gravel pits for detention storage and construction of a
channel from the gravel pits to Walnut Avenue, flood plain management to
downstream of the Santa Ana Freeway, and improving the existing channel
from this point to the Santa Ana River. This plan would offer 100-year
flood protection.

MITIGATION AND PRESERVATION. Ninety-two acres of degraded marshland

at the river mouth would be acquired--8 acres for mitigation of project
effects and 84 for preservation of endangered species. In addition
1-1/2 acres of the least tern nesting preserve at the beach and 5 acres
of Victoria Pond, which would be displaced by the project would be
restored.




RECREATION. The All-River Plan calls for recreation facilities to
be expanded at Prado Reservoir (see figure 14), along the lower Santa
Ana River (see figures 17, 18, 19, and 20), and along the Santiago Creek
(see figure 21). In addition, there would be recreation facilities at
H Mentone Dam (see figure 12) where none exist at present.

Impact Assessment

On the main stem of the Santa Ana River, this plan would provide
substantial social and economic benefits by providing standard project
flood protection to both the upper and lower river basin. Mentone dam
would provide about $3,306,000 in annual flood damage reduction benefits
to the reach between the dam and Prado Reservoir. The project as a
whole would provide $144,320,000 in annual flood damage reduction
benefits to the area below Prado Dam (including Santiago Creek).

The Santiago Creek element of the plan would provide $801,000 in
annual flood damage reduction. Santiago Creek construction would offer
protection from the 100-year flood while all other elements would offer
200-year flood protection.

The most significant adverse impacts to human populations from this
plan would involve the relocation of homes, businesses, and farms in
order to construct Mentone Dam and enlarge Prado Reservoir. At the
Mentone Dam, 55 residences would be remcved completely and relocated.
Three businesses would also have to be relocated and 275 acres of
orchard and farmland would be turned over to reservoir uses. A total
3,110 acres would be dedicated to the dam and levee structures and
impoundment of water. The dam would be visually prominent to the East
Highlands community area.

Construction of the reservoir would require an B8-year period.
Tremendous amounts of earthmoving work would be required, creating
severe dust and noise impacts. Sixteen hundred acres of sage scrub
habitat would be lost to construction activities. Five hundred acres
of this habitat is Jjuniper woodland, unique to the area.

Significant adverse impacts would occur to 5,146 acres of Prime and
Unique Farmlands at Prado Reservoir, 3,366 of these acres within the
existing taking line and 1,780 acres to be newly affected by raising the
taking line to 566 feet (msl). Another 275 acres of such farmlands
would be affected at the Mentone Damsite. Most existing agricultural
uses at Prado Dam would continue, though some Prime and Unique Farmlands
would be eliminated at proposed Prado borrow sites and recreation
development sites.

At Prado reservoir, the most significant adverse impact would be
experienced in relocation of homes, businesses, and farms required to
enlarge the reservoir. The additional acreage required for the project
would effect 121 residences, 8 businesses and industries, 29 dairies
and ranches and one public facility. The adverse impact will be
reduced somewhat by allowing (life estates, flowage easements, and flood
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proofing) options in the method of acquisition. After authorization of
the project, negotiation with these landowners would identify whether
the property would be taken in fee; whether it would be flood proofed
and allowed to remain; whether the owner wished to sell the property but
remain in a life estate; or whether a flowage easement could be offered
to obtain the right to inundate these properties on an infrequent
basis. These options were identified as feasible at Prado Reservoir
because the properties in question are all at the extreme fringe of
the reservoir 1limits. Survey Report studies determined the unlikely
probability of flooding for these properties presents less severe of
an impact than the immediate relocation.

Within the City of Corona, the enlargement of Prado would have
a significant adverse economic and social impact. It would require the
relocation of 29 homes. Prado enlargement would also remove from the
city's tax roll 127 acres of undeveloped land. In the city's general
plan, these lands are slated for residential and industrial uses.
Prado's enlargement would prevent these lands from being put to
economical uses for the community's benefit and would reduce the city's
future tax base. The lands that the city proposes for residential use
could provide 462 high density housing units, 41.5 million dollars of
new development, and could provide 30 single family housing units,
3.6 million dollars of new development. These lands are located in a
floodway fringe. The lands the city proposes for industrial use could
provide about 3,200 jobs. Acquisition of these lands for the Prado
Reservoir (see Figure 5) will affect the city's ability to develop these
lands as planned. Plans for a flood control project along Temescal
Creek, of which the Oak Street Drain is a tributary, would have made
some of this development feasible by stabilizing flows down this
creek. The loss of an existing residential community and of potentially
developable lands is thus a real loss, not merely a paper loss of
unquantifiable "potential." The relocation of the established
residential community, a community which has a number of ties to other
established neighboring residential areas, would particularly have
severe negative ramifications. Improvements to Oak Street Drain would
partially mitigate these negative impacts to the City of Corona's
economy and social well-being. Loss of currently developable areas in
the Prado Reservoir area would be compensated for by improving the
stability and safety of the Oak Street Drain channel, thereby permitting
some additional residential and commercial development. This would in
some ways replace that which would otherwise take place in the Prado
Reservoir.
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