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LOS ANGELES COUNTY DRAINAGE AREA
N REVIEW FEASIBILITY STUDY

. SECTION ONE: EXECUTIVE SUMMARY

This is a partial interim report for the Los Angeles County Drainage Area
(LACDA) Review studies conducted under authorization provided.in the Senate
Resolution dated 25 June 1969. It summarizes the findings of an extensive feasibility
investigatioh of problems and opportunities related to flood control, water conservation,
recreation, transportation, and environmental enhancement in the LACDA Mainstem
System (the Los Angélés and San Gabriel Rivers, the Rio Hondo, and the Tujungé.
Wash) as depicte_d in Figure 1. The major findings of this investigation are:

1) While the LACDA Mainstem System of flood control reservoirs and
~ channel improvements has provided effective protection to the urban
’ | communities of the basin for over 40 years, there are inadequacies in the
H system. Some reaches of the mainstem system provide ohly 25- to S0-year
¥ protection. In the lower Rio Hondo and Los Angeles River reaches that
are protected by levees, there is a threat that floods exceeding the 25- to
40-year event could overtop the existing levees and cause these levees to
fail with catastrophic results. The 500-year flood plain covers
) apbroximately 200 square miles (320,000 structures), mostly in the lower
reaches of the basin; damages in this flood plain would total approximately
- ¥53 billion. The 100-year flood plain covers approximately 82 square
" miles; damages from the 100-year flood would be $2.3 billion.

2) The system inadequacies are the result of different factors. The various
design storms formulated for the individual sections of the systé?rn over 50
yééré ago were based on a short period of record; based on a longer period
‘ T of récord, it now appears that the overall system was only designed to
coritrol a flood resulting from a storm with a 50-year recurrence interval.
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Also, extensive urban development in the basin, combined with a
comprehensive system of storm drains to carry local runoff into the
mainstem system, has greatly accelerated runoff, particularly in the lower
river basin areas. Thus peak flows have increased dramatically compared
to those originally predicted for these reaches of the system.

Based on a thorough analysis of measures to correct the system
inadequacies, it was concluded that only improvements to the lower basin
channels themselves would be cost-beneficial solutions to the flooding -
problems identified. Other alternatives were found to be either excessive
in cost (new channels, diversion alternatives, new reservoirs, modifying
existing reservoirs) or ineffective in reducing peak flows through the critical
project reaches in the lower basin (new reservoirs, non-structural measures,
modifying existing reservoirs, modlfymg channel bridges, re-regulation of
reservoirs). Modifications in upper basin reaches were found to have very
low benefit-to-cost ratios, in part because the channels in most reaches of
the upper basin provide nearly 100-year levels of protectidn; in areas with
lower levels of protection, the overflow areas are limited and damages are
not extensive. No economically justified alternatives were identified for
increasing the level of protection in upper basin reaches.

Transfer of Whittier Narrows Dam releases from the Rio Hondo to the

‘San Gabriel River was determined to be unjustified because this would

require modifications to the San Gabriel River channel greater m cost than
those contemplated for the Los Angeles River and Rio Hondo channels
while having larger environmental impacts and still requmng xmprovements
to the Los Angeles River. Modifying flood control releases to involve two
distinct channels was not economically justified.

Given the nature and extent of the flooding problem identified i in thls
study, it was determined that the focus of study should be on ﬂood control
improvements. Water conservation, recreation, transportation, apd/o:
environmental enhancement opportunities would be studied within the
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framework of the flood control improvements being investigated. This

- decision was made following an initial review of potential opportunities to

pursue these objectives; this review indicated that opportunities were
limited or constrained by the flood control solution and were therefore
dependent on the nature of the flood control solution identified.

The plan selected to improve available flood protection in the lower Los
Angeles Basin requires modification of the Rio Hondo from Whittier

Narrows Dam to the Los Angeles River and continuing down the Los

Angeles River to the Pacific Ocean. The modifications are as follows:

(a) Raising the effective channel height by building parapet walls on

21 miles of existing levees; (b) raising or modifying 27 bridges to
accommodate the parapet walls; (c) widening and converting to rectangular
cross-section 1.5 miles of channel below the confluence with the Rio |
Hondo; (d) armoring the land side of the levees in four locations and

‘(e) applying a concrete overlay in reaches with an existing rough grouted

stone channel surface.

The optimum level of protection for the proposed plan was established
based on National Economic Development (NED) criteria. The need to
avoid raising the Artesia/Long Beach Freeway overcrossing was also
considered in defining the NED level of protection. Modifications of
channel walls may be made to convey the 133-year design flows for the
lower reach of the Los Angeles River without requiring this overcrossing to
be altered, thereby avoiding the expense and social impacts of freeway
bridge modification. The ability of flood flow breakouts to spread over
large areas makes the minimum level of protection provided in the
proposed plan also the overall level of protection. The NED Plan provides
between 100 and 133-year level of protection for the lower LACDA basin.

i




7 Cost and benefit estimates indicate the NED Plan would provide $58.6
million in annual flood damage reduction benefits at an annualized cost of
$46.3 million. Net annual NED benefits from the plan are $12.3 million,
and the project benefit-to-cost ratio is 1.3 to 1. A benefit summary is
displayed in TABLE 22A on page 167 in the Main Report. The Federal . |
share of the $389.6 million first costs would be $194.8 million (50 percent
of total first costs); the local sponsor, the Los Angeles’ Couniy Flood
Control District, would bear the remaining cost of $194 8 million (50

» percent of total first costs).

Based on these findings, the District Engineer recommends that improvements to the
Los Angeles River and Rio Hondo channels in the lower reaches of the LACDA basin
be constructed substantially in accordance with the plan outlined in this report.
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LOS ANGELES COUNTY DRAINAGE AREA
REVIEW FEASIBILITY STUDY

SECTION TWO: THE STUDY AND FEASIBILITY REPORT
A. STUDY AUTHORITY

This study was conducted in response to local concerns regarding the completeness and
adequacy of flood control within the Los Angeles County Drainage Area (LACDA) and in
response to local interest in the potential to increase water conservation, transportation, and
recreation resources within LACDA. These interests led to the following congressional
resolution:

Senate Resolution, approved 25 June 1969, reading in part:

"Resolved by the Committee on Public Works of the United States Senate, that the
‘Board of Engmeers for Rivers and Harbors, created under Section 3 of the River and Harbor
Act, approved June 13, 1902, be, and is hereby requested to review the report of the Chief
‘of Engineers on the Los Angeles and San Gabriel Rivers and Ballona Creek, California,
published as House Document Numbered 838, Seventy-sixth Congress, and other pertinent
reports, with a view to determining ‘whether any modifications contained therein are
advisable at the present time, in the resources in the Los Angeles County Drainage Area."

B. PURPOSE AND SCOPE OF STUDY
This combined Feasibility Report and Environmental Impact Statement presents the study

findings associated with the Los Angeles County Drainage Area (LACDA) Review Study,
Los Angeles County, California. Its intent is to review the adequacy of flood control along
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control along the mainstem systems of the Los Angeles and San Gabriel rivers, the Rio
Hondo, and Tujunga Wash.

The focus of this study was originally quite broad, including investigations throughout
the LACDA basin for flood control, water conservation, recreation, transportation, and
environmental problems and opportunities. During the feasibility study phase, the
magnitude of the flooding problem was recognized, and a greater effort was devoted to
developing a solution to this problem. The other study purposes had shown only limited
opportunities, and their implementation may have conflicted with potential flood control
solutions. In order to accomplish this study, it was decided that other study purposes
would be incorporated within the framework of the flood control solution if at all
possible. The flood control solution ultimately focused on the three mainstem river
systems for the following reasons:

1. Previous Interim Reports addressed major issues. Two previous interim
reports have addressed problems and opportunities considered critical in areas.
outside of the mainstem system (Baldwin Hills and Ballona Creek). An
additional study of Hansen Dam was also completed. Thus, the primary focus of
this interim is appropriately on the mainstem. The previously completed
interims are as follows.

Interim 1: Ballona Creek and Tributaries. This study investigated possible
inadequacies in flood protection on Ballona Creek and tributaries due to
increases in runoff brought about by urbanization and storm drain installation.
No economically justified plan for Federal implementation could be found.
However, two bridges were identified on Ballona Creek that constricted flow and
caused flooding.

Interim 2: Baldwin Hills Landslide Study. This study addressed landslide,
mudslide and related problems caused by the storms of 1978 and 1980 in the
Baldwin Hills area of Los Angeles. No economically justified plan of
improvement could be found.

<




Interim 3: Hansen Dam. This study investigated sedimentation problems
and incidental water conservation and recreation opportunities. The study found
that the ongoing excavation of reservoir material by sand and gravel contractors
continues to maintain project capacity and provides an ongoing solution to
sedimentation problems at this facility. Additional recreation was not found to
be economically justified at this site. Because Hansen Dam is an integral part of
the LACDA system, the report deferred analysis of flood control and water
conservation to this mainstem report.

Levels of protection on many tributaries were adequate. A general analysis of
numerous tributaries to the mainstem system concluded that levels of protection
on these tributaries were adequate (100-year or higher). This conclusion was
based on detailed analysis of data from stream gauges in the watershed.
Compton Creek was found to provide slightly less than 100-year protection.
While no analysis for Compton Creek was proposed, any relief the mainstem
study could provide would be evaluated, and certainly, any impacts‘ involved in a
mainstem solution would be mitigated as part of the overall solution. Further
study of Compton Creek may be undertaken at a later date. The effect of this
analysis of tributaries was to reduce the scope of this study interim.

In 1985, the Sierra Madre channel in eastern Los Angeles County was evaluated,
but no improvements were recommended because the city council and local
residents were generally opposed to alterations which would affect structures
built up to the existing channel wall system. Los Angeles County subsequently
requested that further analysis of the channel be suspended.

Work on smaller, non-tributary drainages was not justified. A post-1969 flood
review of many small streams draining directly into the Pacific indicated that
flood control improvements would be inappropriate for one or more of the
following reasons: (a) the level of development within the flood plain was too
sparse to justify a project; (b) local residents were opposed to alteration of the
channel; (c) development was planned for the future, but existing levels were
inadequate to support a project; (d) justification of a project would depend on
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land enhancement benefits; (e) the overflow was contained within a well-
entrenched chanrnel;rand/br (f) the scope of the problem was limited and its
solution was appropriate for local action. Of 39 local streams surveyed,
including some in the upper watershed areas for the LACDA mainstem system,
only two were identified for which further study would be necessary to determine
whether there was potential for a justifiable project: Topanga Canyon and
Trifuno Creek.

In the absence of significant new development of the 100-year flood plam in
many of these small watersheds, no project appeared to be feasible in 1969; the
advent of flood plain management regulations several years later placed
restrictions on flood plain development, which limited flood-prone development
* in many of these small streams. Increased public opposition to flood control
measures such as channel improvements and dams also contributed to the
conclusion that these smaller streams would not be appropriate for Federal
action. Topanga Canyon and Trifuno Creek were eliminated from this study on
the basis of these considerations.

. Problems identified by the local sponsor were studied and issues resolved. In
1975, the Los Angeles County Flood Control District (LACFCD) identified six
county priorities in addition to mainstem rivers and related facilities. Ballona
Creek was one of these six potential projects. The other five (Arroyo Seco near
Pasadena, Stone Canyon in West Los Angeles, Laguna Dominguez Channel near
Dominguez Hills, Los Cerritos Channel near Long Beach, and Bee Canyon in
the Santa Susana Mountains above the San Fernando Valley) were evaluated for
flooding problems. Arroyo Seco was found to provide protection above the 100-
year level. Devil's Gate Dam on this arroyo was found to be unsuitable for
modification for system-wide flood control purposes. The Stone Canyon channel
was found to provide 100-year protection. Laguna Dominguez Channel was
subsequently studied by the Los Angeles County Department of Public Works
and found to be adequate in all but the uppermost reach. The uppermost reach
has been improved as a result‘of the Century Freeway construction project. Los
Cerritos channel was found to provide near 100-year protection and thus became
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a low priority. Outflow from the Bee Canyon watershed flows past the upper
Van Norman Reservoir. Although there was concern that flood flows could
contaminate the water supply system, this watershed was found to have an

‘ insignificant local flooding impact or impact within the overall system and,
therefore, is a low study priority.

5. The flood threat is greatest on the mainstem system. Finally, the study was
focused on the mainstem because subsequent to the floods of 1969, it was
believed that the existing mainstem system might have insufficient capacity in
some reaches. The February 16, 1980 flood, about a 40-year event, caused near-
capacity channel flows in the lower Los Angeles River that deposited debris on
the top of levees (see Figure 2) which had previously been thought to have 100+
year protection. The mainstem system carries substantially greater flows than
the tributary system and crosses the areas of greatest urban density. Review of
the mainstem system thus became a high priority for the entire basin.

The review of mainstem problems and opportunities included an analysis of the
entire mainstem system from the upstream flood control reservoirs of the mainstem
rivers to the mouth of the two river systems (Los Angeles-Rio Hondo and San Gabriel).
Therefore, this report considers the following watercourses (Figure 1):

a) The Los Angeles River, from Sepulveda Dam to the Pacific Ocean;
b) The San Gabriel River, from Santa Fe Dam to the Pacific Ocean;
¢) Tujunga Wash, from Hansen Dam to the Los Angeles River; and
d) Rio Hondo, from Whittier Narrows Dam to the Los Angeles River.

The report considers alternative solutions to the water and related land use problems
on these watercourses and recommends a feasible solution to the problems for
implementation. Consideration was given to economic, environmental, and social needs

‘ of the area.
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C. STUDY PARTICIPATION AND COORDINATION

The Corps of Engineers, Los Angeles District - which will be referred to in this
document as the Corps - has been responsible for managing the LACDA Review Study;
for plan formulation and evaluation; for coordinating the flood control planning process
with other local, state, and Federal agencies and the public; and for report preparation.

The Los Angeles County Flood Control District (LACFCD), an element of the Los
Angeles County Department of Public Works (LACDPW), the local sponsor of the
study. The County Department of Public Works consists of the former County Flood
Control District, the former County Engineer, and the former County Department of
Roads. The unification of these functions occurred in 1985. For purposes of this report,
the local sponsor ‘will be referred to as Los Angeles County, or simply the County.
Throughout the study, and especially during problem analysis and plan formulation, Los
Angeles County assisted the Corps in identifying areas which should receive priority in
the study during plan formulation and in evaluating the acceptability of flood control
measures.

There has been ongoing coordination with the U.S. Fish and Wildlife Service, who
also cooperated in the investigation. They provided the Corps with a Planning Aid
Letter and prepared the Coordination Act Report. Because no reservoir re-regulation
was proposed, there was no need for a Habitat-Based Evaluation of the proposed
improvements. Nearly all of the viable habitat in the flood control system is in the
reservoir area behind the dams, since a majority of the channels in the LA River system
are concrete lined from dam outlet to the ocean. No improvements are proposed for
areas in which significant habitat for wildlife exists.

The general public has also been kept informed of the study, and public participation
has been an important goal throughout this study. Public dissemination of information
has been achieved through press releases, direct-mail brochures and newsletters, and

public workshops and meetings. At these meetings, the public has had an opportunity to




participate in study scoping, problem identification, plan formulation, and alternative

evaluation phases of the study.

~
A public r'neetir_xg was held October 1, 1991 at the Carson Community Center m .

Carson, CA. The entire transcript from that meeting is provided in the Environmental

Impact Statement (EIS) in Appendix (I). Publxc review comments and responses are

also contained in the EIS in Appendix (J)

A complete list of agencies and representatives with which coordination has taken
place may be found in Section 8 of the Environmental Impact Statement (EIS).

D.  PRIOR REPORTS BY THE CORPS OF ENGINEERS AND OTHER i
AGENCIES

RPS OF ENGINEER

L Flood Control in the Los Angeles County Drainage Area. LA District, Corps of

Engineers, 1939.

2. Hydrology in the Los Angeles County Drainage Area. LA District, Corps of

Engineers, 1939.

3. Hydrology. San Gabriel River and the Rio Hondo Above mgmgr Narrows
Flood Control ﬁg LA District, Corps of Engmeers, 1944 ‘

4. DPR-Whittier Narrows Flood Control Basin. LA District, Corps of Engmeets,
1945.

5. Operations and Maintenance Manual, Lgs Angeles County Qrgmgge & ea. LA

District, Corps of Engineers, 1975.

6. Plan of Study. Review Report for Flood Control and Allied Purpo |
Angeles ngng Dramage Area. LA Dlsmct, Corps of Engineers, 19’76 P |
7. Interim Re n Hydrol nd Hydraulic Review ign Featur
Exlsgmg Dams for LACDA Dams. LA District, Corps of Engmeers 1978. .

8. Report on Fk_)ods of February and March 1978 in Southern California. LA \

District, Corps of Engineers, 1978. |




10.

11.

12.

13.
14.

15.

Corps of Engmeers, 1982. ‘ o
Interim Feasibili I reek Tributaries. LA District,

Corps of Engineers, 1982.

Hansen Dam Sediment Modeling Study. LA District, Corps of Engineers, 1983.
Hansen Dam Preliminary Formulation Report. LA District, Corps of Engineers,
1984.

Final R Review of rces withi 1

Drainage Area. LA District, Corps of Engineers, 1985.

Agnculture Forest Semce Angeles National Forest, 1980.

Review Report for the 1.os Angeles River Flood Prevention Program. US
Department of Agriculture, Forest Service, Angeles National Forest, 1982.




E. THE STUDY PROCESS AND THE CONTENT OF THIS REPORT

The Study Process

This feasibility study has been conducted in accordance with Corps Planning
Regulations and Guidance (summarized in the Planning Guidance Notebook). It has
‘been an iterative process; that is, there have been several phases of problem
analysis/plan formulation and plan evaluation. The purpose of this iterative process has
been to ensure that all problems have been given full consideration and all alternatives
have been identified and evaluated. |

The general flow of a feasibility study is to begin with the broadest possible scope
within the constraints imposed by the authorization and Corps regulations and slowly
narrow the scope by eliminating alternatives, using data developed during the study.
Thus, an initial step is to formulate a very broad range of alternative measures which can
be considered for solving problems. The general feasibility of these measures is
evaluated, and those measures that are clearly infeasible or ineffective are eliminated
after an initial review. A smaller number of measures are then evaluated in more detail.
After the remaining measures have been evaluated, the scope of study shifts to
evaluation of combinations of these measures (alternatives). Alternatives are evaluated
in detail in terms of their completeness, acceptability, efficiency (cost-effectiveness), and
environmental and socio-economic impacts. As the number of alternatives is narrowed,
the level of detail of study increases. This iterative process is reflected in the plan
formulation section of this report.

Feasibility Report Contents

This report can be viewed as containing two parts. Part I is the main report and the
environmental impact statement (EIS). Part IT consists of the technical documentation
reports, as listed below.  Note that only Part I is being circulated for public comment.
The technical reports are too voluminous and generally too technical to justify their
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generél circulation. They are available for review at the Los Angeles District Office of
the Corps of Engineers, 300 N. Los Angeles Street, Los Angeles, California, 90053. The
appropriate telephone number is (213) 894-5461. For reference, the technical reports

are;

A)

B)

0

D)
E)
F)

G)

Hydrology: This is a detailed discussion of storm history, predicted storm
frequency and intensity, rainfall-runoff analysis combined with reservoir
operations, and downstream floodrouting to define the resulting flood flow
frequencies in the LACDA basin.

Hydraulics: This technical report provides an analysis of the pi'ojected
overflows resulting from various-sized floods. It also provides an analysis
of the existing channel capacities and the design analysis of the various
alternatives. ‘ :

Design: This technical report describes the various elements of the
recommended design, and provides detailed materials and construction
costs.

Recreation: This technical report identifies all existing recreation on the

mainstem.

Geotechnical: This technical report describes the general site conditions
and provides design and construction material considerations.

Real Estate: This technical report identifies real estate requirements and
associated costs. "

Economics: This technical report analyzes damages associated with the
existing (baseline) condition and compares the costs and benefits of the
alternatives. Support for the selection of the NED Plan is documented.




The main report summarizes the results of the feasibility study in a nontechnical
manner, and presents the material on the NED Plan somewhat more technically. .
Following the Commander's recommendations at the end of the main report, the |
environmental impact statement describes the nature and scope of the environmental
impacts of the NED Plan and evaluates the other alternative given consideration during
the study process.

F. STUDY AREA DESCRIPTION

Location and Extent of Study Area

Los Angeles County, located in the South Coastal Basin of the Pacific slope, has
varied terrain consisting of precipitous mountains, low-lying foothills, valleys, and coastal
plains. A vast majority of urban development is found on flat alluvial plains and uplifted
terraces which are surrounded by various mountain ranges. The area bounded by the
Santa Susana and San Gabriel Mountains on the north, and on the east and southeast by
the Chino, San Jose, and Puente Hills, is the area under study that is usually referred to
as the Los Angeles County Drainage Area (LACDA) basin. See Figure 1 for a map of
the LACDA basin. }

Drainage Basin Description

The LACDA basin feeding the mainstem system covers 1,459 squafe miles, a large |
percentage of which is urbanized flatlands and valleys crossed by three major rivers: the ‘
Los Angeles, Rio Hondo, and San Gabriel. The remaining watersheds of the LACDA
basin cover approximately 300 square miles. .




The Los Angeles River is formed by the junction of the Calabasas and Bell Creeks
in the Santa Monica Mountains. From the junction of these two creeks, the river flows
into the Sepulveda Reservoir, a Corps flood control facility with a design capacity of
22,493 acre-feet. Tujunga Wash (flowing out of Hansen Dam, capacity 25,446 acre-feet),
Pacoima Wash (flowing out of Lopez Dam, capacity 441 acre-feet), Burbank-Western,
and smaller creeks draining the western San Gabriel Mountains join the river as it flows
easterly along the San Fernando Valley. The river bends south around the Hollywood
Hills, is joined by Verdugo Wash, and then flows south through the Los Angeles Narrows
and onto the broad coastal plain. The river is joined by a number of tributaries;
including Sycamore Canyon, Arroyo Seco, and the Rio Hondo. The Rio Hondo carries
runoff from its own watershed and also runoff from the San Gabriel Basin, as.transferred
through Whittier Narrows Reservoir (capacity 34,947 acre-feet). From the Rio Hondo
confluence, the Los Angeles River continues south another 12 miles and discharges into
San Pedro Bay at the Long Beach Harbor. The Los Angeles River drains an area of 824
square miles, which includes 132 square miles of the Rio Hondo basin.

The San Gabriel River drains the eastern San Gabriel Mountains and portions of the
Chino, San Jose, and Puente Hills. The river's upstream tributaries merge above Santa
Fe Dam (capacity 32,109 acre-feet). Two major tributaries, Walnut and San Jose creeks,
join the river before it reaches Whittier Narrows Reservoir. The San Gabriel and Rio
Hondo combine flows at this reservoir. Flood control releases from Whittier Narrows
Dam are made to the Rio Hondo (also referred to as the Rio Hondo Diversion
Channel), which travels southwest and connects with the Los Angeles River. On the east
side of Whittier Narrows Dam, the San Gabriel River exits in a southerly direction, is
joined by Coyote Creek downstream, and finally discharges into Alamitos Bay, six miles
east of the mouth of the Los Angeles River. The San Gabriel River drains an area of
635 square miles.

Whittier Narrows Reservoir receives flows from both the Rio Hondo and the San
Gabriel River. Under normal operating conditions, primary flood control releases are
made to the Rio Hondo, which has a capacity of 36,500 ft*/s, and only 5,000 ft*/s is
released into the San Gabriel River. The San Gabriel River is intended to receive
spillway overflow from Whittier Narrows in large flood events. There are no
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uncontrolled spillway flows to the San Gabriel River for flood events of less than 100-
year magnitude.

Study Reaches

Table 1 indicates the channel reach designations used throughout this study (see
Figure 3). The reach designations are generally based on clearly definable geographic
boundaries. Reaches generally begin at a reservoir or at the confluence of a major
tributary; thus, a new reach may have significantly different hydraulic characteristics from
the reach immediately upstream. For example, the upper Los Angeles River reach from
Sepulveda Dam to Arroyo Seco confluence is an entrenched channel with an initial
channel capacity of 16,900 ft*/s. This capacity increases to 83,000 ft3/s as tributaries join
the river. At Arroyo Seco, the capacity increases to 104,000 ft*/s to accommodate
inflows from this major tributary. On the San Gabriel River, study Reach 7 begins at |
Imperial Highway, a major bridge crossing and a general transition point in topography |

for the watershed.
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Table 1. Study Reaches, LACDA Méinstem.

Reach Number Location ’ Channel Length (mi)

1 Tujunga Wash Channel from 9.3
Hansen Dam to the Los Angeles
River

2 Upper Los Angeles River from 19.2
Sepulveda Dam to Arroyo Seco
Confluence

3 Los Angeles River from Arroyo Seco 12,0
to the Rio Hondo Confluence

4 Lower Los Angeles River from Rio 11.7
Hondo Confluence to the Pacific
Ocean '

5 Rio Hondo Diversion Channel from 11.9
Whittier Narrows Dam to Los Angeles
River

6 San Gabriel River from Whittier .92
Narrows Dam to Imperial Highway

7 San Gabriel River from Imperial 13.2
Highway to the Pacific Ocean

8 San Gabriel River from Santa Fe 7.0
Dam to Whittier Narrows Dam

9 Compton Creek Channel from Main : 7.9
Street to the Los Angeles River

Climate, Precipitation, Topography, Land Use, and Runoff

It is critical to understand the climate in Southern California in order to gain an
appreciation of the nature of the flood threat facing Los Angeles. Flooding is caused by
the interaction of climate, topography, and development. :
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In general, the Los Angeles area has a mild climate characterized by warm, dry
summers and cool, wet winters. Both temperature and precipitation vary considerably
with elevation, topography, and distancc from the Pacific Ocean: a storm producing
moderate rainfall on the coast (1" during a 24-hour period) may produce very heavy
rainfall in the mountains (up to 10-20" during the same 24-hour period). Precipitation
characteristically occurs in the form of localized cloudbursts and general heavy rains,
although snow occurs in the higher elevations. In general, the quantity of precipitation
increases with elevation. Flood flows, which normally occur during the period of

‘November through March, are characterized by high peak flows and short durations.
Precipitation and stream gauge locations for the Los Angeles drainage area are shown in
Figures 4 and S. “ |

The physical characteristics of the drainage area serve to intensify precipitation. As
storm clouds cross the basin and are forced over the mountains to the east, they lose a
vast majority of their moisture content in the mountain areas. High rainfall rates,
combined with the steep slopes in the upper reaches, can cause violent, debris-laden-
flows from local canyons. Once mountain soils are saturated, runoff is very rapid from
‘the steep mountain slopes, creatiﬁg a \‘rery‘fast rise in the. level of rivers and streams. As
these peak flows reach the flat _develdpéd plain, their velocity is reduced and sediment
begins to settle out into the river bed This can reduce channel capacity, and therefore a
number of upper watershed debris basins have been constructed as a part of the LACDA
system to control debris. o

Rapid runoff and erosion of upper basin watershed areas is unimpeded by the sparse”
vegetative cover found in these areas of coarse, porous, and rocky soils. At very high
altitude, well-developed forests of evergreens and oaks provide some stability to soils,
and there are riparian bands along many stream courses. The remainder of the upper
watershed is in chaparral and coastal sage vegetation which is susceptible to burning,
particularly during dry periods in the late summer and early fall. In burned out areas,
which may not have an opportunity to regfow bcforé storms begin in late fall, high
intensity rainfall runs off rapidly and causes massive erosion of the watershed, carrying
mud and debris into the basin below.
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Local rainfall in ‘developed areas also runs off quickly; the greater the development,
the less opportunity. there is for rainfall to soak into the ground. Runoff from roofs,
parking lots, and streets builds rapidly, contributing to peak flows as it runs through local
drainage systems to the main streams and rivers. Combined peak flows from the
mountains and from local runoff may exceed channel capacity for a period of only six
hours, but in this time they can cover a substantial area with debris-laden flow.

Flood History

The Los Angeles River has altered its point of discharge to the ocean numerous
times in the distant past. This is consistent with the alluvial nature of the L.A. basin.
The most recent relocation occurred in the mammoth flood of 1862 when the mouth of
the LA River moved from Ballona Creek to its present location in Long Beach Harbor.
Since 1900, significantly damaging flood flows occurred in 1914, 1934, 1938, 1952, 1969,
1980 and 1983. It can clearly be seen that large floods occur only infrequently in Los
Angeles, but the magnitude of their destruction is enormous. Although a flood with a
100-year or greater f;eqﬁéncy has not occurred in the 20th centhry, floods of near this
magnitude have occurred in the past and caused extensive damages throughout the basin.

The February 1938 ﬂood is the most damaging flood of record. It caused an
estimated $40 million in damages ($795 million in 1990 dollars) throughout Los Angeles
County and the loss of 49 lives. A large volume of floodwater, predominately originating
in the San Gabriel Mountains, caused significant flooding in the cities of Glendale and
Burbank. Extreme flood flows eroded the banks of the Tujunga Wash, damaging
residential and commercial structures and washing out bridges and roads.

With the construction of the LACDA system, especially reservoirs and channel
modifications, the magnitude and frequency of flooding in the area has been reduced.
The floods of January and February 1969 were the most devastating to occur since 1938;
and in some areas of the County, rainfall actually surpassed that experienced during the
1938 storm. Most notable was the channel flow on the lower half of the Los Angeles
River which represented over 80% of the design capacity. However, the LACDA flood
control system, which was 99% complete, protected the Los Angeles metropolitan area
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from what otherwise would have been unprecedented damage. Most of the damages
which did occur were caused by mudflows in the foothill areas or by local storm drain
inadequacies. In the entire Los Angeles County, seventy-three lives were lost, and
damages amounted to $31 million; $12 million in damages were sustained in the LACDA
basin ($45 million in 1990 dollars).

The LACDA system was severely tested during the flood of 1980. Channel
capacities were exceeded in the upper reaches of the Los Angeles River and the levee
near the City of Long Beach was very nearly overtopped. If the levee had been
overtopped and actually failed due to erosion of the back side of the levee, the resultaht
flooding could have caused a catastrophic loss of life in addition to the economic
damages to the residential, commercial, and industrial properties in the City of Long
Beach.

While the existing system has prevénted a total of nearly $3.6 billion in flood
damages since construction, there have, nevertheless, been flood damages experienced in
recent years. Estimates of damages throughout the LACDA basin from floods of
January-February 1969 totaled over $12 million ($45 million in 1990 dollars). Flooding
in recent years has generated damages in localized areas, and the mainstem system has
been seriously tested, but it has not failed catastrophically.

History of Flood Control Improvements in Los Angeles County

Prior to 1914, little attention had been directed to the problem of flood control
within the basin. The principal land use was for agriculture, and farmers more or less
accepted the occasional floods. The 1914 flood caused over $10 million worth of
structural damages (approximately $470 million in 1990 dollars) and captured the
' attention of area residents. Flood control improvements were then recognized as
necessary to protect the widespread developments in the foothills and flood plain. On
June 12, 1915, the Los Angeles County Flood Control District was created by an Act of
the Cahforma Legislature and was given the responsibility for flood control and water
conservation in the Los Angeles County area. The ongmal flood control plan called for
the construction of reservoirs within the surrounding mountains. Between 1917 and

21




ust g

b
0.
a
[
8
e Z'

;\:’l\":;b“ - Lreog L1148
yo= e &
Y m?o : . ué“ 1298 . 2 o8’
‘\k o S llnll,\'wm'dh.“ \, LEGEND
o 3 L0 1228

o RECORDING GAUGE
o NON-RECORDING GAUGE
® BOTH

RAIN GAUGE NUMBER BEGINNING WITH:

L = LOS ANGELES COUNTY DEPARTMENT
OF PUBLIC WORKS GAUGE

W = U.S. WEATHER SERVICE GAUGE
P = PRIVATELY OWNED GAUGE

V = VENTURA COUNTY FLOOD CONTROL
AND WATER CONSERVATION DISTRICT
GAUGE

. LOS ANGELES COUNTY
DRAINAGE AREA (REVIEW)

CALIFORNIA

LOCATION MAP

Ori011

OL1218 s > ] -
\ San ltﬁ‘

PRECIPITATION GAUGES

3
0
24

LOS ANGELES, CORPS OF ENGINEERS

‘I "U. S. ARMY ENGINEER DISTRICT |

IGURE 4
18 FIGURE



SANTA MONICA

LEGEND

ALWK -~ Telemetered gauge
Prefix F - owned and operated by Los Angeles
County Dept. of Public Works (LACDPW)
Prefix E - owned and operated by Army Corps
of Engineers
Prefix U— owned but not necessarily operated by
U.S. Geologlcal Survey
Prefix M — owned and operated by Metropolitan Water District
Prefix P ~ owned and operated by LACDPW, formerty
operated by Pasadena Water Department
"Suffix C'- station has been moved (3rd location)
Suffix B — station has been moved (2nd location)
Suffix R — recorder station

"\\LIVE OAK CANYON DAM

L

THOMPSON CREEK DAM

REDONDO BEACH

LOS ANGELES COUNTY
DRAINAGE AREA (REVIEW)
CALIFORNIA :

LOCATION MAP

STREAM AND RESERVOIR
-~ GAUGES

U.S. ARMY ENGINEERING DISTRICT
LOS ANGELES, CORPS OF ENGINEERS

19

FIGURE 5




1939, the Flood Control District constructed 14 dams in the San Gabriel Mountains,
numerous debris basins at canyon mouths, and some unrelated channel improvements.

‘ By 1930 it became apparent that the construction program was barely keeping pace

with the increase of storm water runoff resulting from the rapid urbanization of Los
Angeles County. The Flood Control District began to prepare a comprehensive flood
control plan which would protect the urban areas. However, extensive damages and loss

- of life caused by the 1934 flood mandated immediate construction of additional flood
control improvements. In order to meet this urgent need, Congress appropriated nearly
$14 million under the Emergency Relief Act of 1935 for construction of storm drains,
permanent channel improvements, and debris basins.

The Flood Control Act of June 22, 1936, redefined the mission of the Army Corps of
Engineers from that of providing emergency relief to the permanent supervision of future
flood control plans. This Act authorized the construction of flood control facilities on
the Los Angeles and San Gabriel Rivers at a Federal cost not to exceed $70 million.
Under this authorization, the Corps of Engineers submitted a project plan for control of
the Los Angeles River in 1936 and a general plan for the Rio Hondo and San Gabriel
River in 1938. The Corps plan outlined the construction of debris basins at the base of
the foothills, permanent channel improvements, and the construction of three additional
flood control basins. These reservoirs were to be placed at strategic locations where the
varipus streams merged and their flows could be controlled and regulated. Sepulveda
and Hansen Dams were planned for the San Fernando Valley, and Santa Fe Dam for
the San Gabriel River.

The 1938 flood demonstrated the need for additional flood control measures. It left

113 dead and $45 million in damaged property (1938 dollars, which is equivalent to

approximately $795 million 1990 dollars). The previously constructed flood control

works proved beneficial by preventing the tragedy from being worse. At the same time it

was recognized that the tributaries of the Los Angeles and San Gabriel Rivers would
‘ have to be included in the overall plan. Under the Flood Control Act of June 28, 1938,

the Corps of Engineers prepared a revised plan calling for over $230 million of

- construction for the entire Los Angeles County Drainage Area. Additional works
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included construction of Lopez Dam on Pacoima Wash and Whittier Narrows Dam on
the San Gabriel River.

The plan was approved by Congress in the Flood Control Act of August 8, 1941. It
-authorized construction of a comprehensive system consisting of the five major flood
control basins prevxously mentioned; debris basins at the mouth of 31 tributary canyons;
improvement of 93 miles of main channel and 147 miles of tributary channels, and
reconstruction of 316 bridges on the Rio Hondo, Los Angeles, and San Gabriel Rivers.

Work on Hansen and Sepulveda basins, which began under the authorization of the
three previous Flood Control Acts, was completed in 1941. Lopez Dam was completed

in 1954 and regulates debris and streamflow from Pacoima Wash, a tributary of Tiijunga
Wash.

World War II temporarily brought a halt to the work on Santa Fe Dam, and it was
finally completed in 1949. Whittier Narrows, the last of the five basins to be constructed,
was completed in 1957. Construction of debris basins and permanent channel
modifications, which had been progressing since 1935, was finally cbmpleted in 1970.

Existing Improvements

The LACDA project is one of the most extensive flood control systems ever built to
protect a metropolitan area. It includes facilities on the Los Angeles and San Gabdel
Rivers, Rio Hondo, Ballona Creek, and related tributaries (Figure 1). The system was
built as a cooperative effort between the Los Angeles County Flood Control District and
the Corps of Engineers. Flood control improvements to the IACDA system fall mto
four general categories, as follows:

1.  Flood control reservoirs are designed to control and reduce streamﬂow so
that downstream main channel capacities are not exceeded. The Corps
operates four major reservoirs with a total combined capacity of over
110,000 acre-feet, and Lopez Dam with a capacity of 441 acre-feet. In
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addition, there are two Corps dams on small tributaries of the San Gabriel
River system, Brea Dam (capacity 4,020 acre-feet) and Fullerton Dam (764
acre-feet). These facilities ultimately drain into the San Gabriel River
system but are located in Orange County and are 'cqvered by the Santa
Ana River Basin and Orange County authority. They bave no impact on
the LACDA system problems and no impact on plan formulation for
LACDA system improvements. Therefore they have not been discussed in
this report. Locally operated facilities include 15 flood control and water
supply reservoirs in the upper watershed areas of the LACDA basin.
Combined, these local reservoirs have a maximum combined capacity of
about 102,000 acre-feet, of which over half is reserved for flood control.
Table 2 and Table 3 provide detailed information on Federal and Non-
Federal dams. | ;

Debris basins, found at the mouth of canyons, are designed' to trap debris
carried by floodwaters, leaving relatively clean water to flow unimpeded in
downstream channels. There are currently 114 debris basins in the
watershed of the Los Angeles and San Gabriel river systems. A listing is
provided in Table 4. Their purpose is to reduce the amount of debris
(mud, rock, sand) which reaches the lower basin reservoirs and channels.

Tributary channels, such as the Arroyo Seco and Compton Creek, are
designed to pass local runoff and floodwaters efficiently into the main
channels. There are improved channels on 37 major tributaries of the two
river systems in the LACDA basin. One effect of these channelsisto
speed passage of flood flows through the local communities and into the
mainstem river system, either draining into a flood control reservdi; or
directly into one of the two mainstem rivers.

Main channel improvements pass the controlled or partially controlled
flows to the ocean. The two main river systems have over 100 miles of
mainstem channel, the characteristics of which are identified, by reach, in
Table 5 and Figure 6. The mainstem channels cross the generally flat,
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heavily developed flood plain; to effectively contain peak floodflows, they

must be hydraulically efficient to overcome the natural tendency for water

to slow down as it crosses a flat plain. In the lower reaches of the basin,

mainstem channels are at or near sea level and flow across very flat |
ground. To contain flows under such conditions, the naturgl channels are ‘
augmented by levee systems, which raise the maximum level of the river as .
much as 15 feet above the surrounding flood plain.

Each of these measures are combined in a unique manner to regulate flows on the
Rio Hondo, Los Angeles, and San Gabriel Rivers. The mﬁjor tributaries of the
Los Angele‘sARiver are, in sequence proceeding downstream, Tujunga Wash, Burbank ‘
Western, Burbank Eastern, Verdugo Wash, Arroyo Seco, Rio Hondo, and Compton |
Creek. The tributaries are, for the most part, concrete-lined cham;gls. Table 6 contains |
the LACDA channel iinprovements by system and includes completion sequence dates. \
Channel improvements for flood control include, but are not limited, to the following
major tributaries:

LOS ANGELES RIVER Owensmouth Avenue to Pacific Ocean \
Major Tributaries | :
Pacoima Wash  -Lopez Dam to Tujunga Wash
Tujunga Wash -Hansen Dam to LAR
Burbank Western -Stough Canyon Debris Basin to LAR
Verdugo Wash  -Verdugo Debris Basin to LAR
Compton Creek -Main Street to LAR

RIO HONDO Peck Road to LAR
Major Tributaries ,
Alhambra Wash -Roses Road to Rio Hoﬁdo
Arcadia Wash  -Carter Debris Basin to Rio Hondo

‘ Eaton Wash -Eaton Dam to Rio Hondo
Rubio Wash -Melville Drive to Rio Hondo ‘ -
Santa Anita Wash -Santa Anita Debris Basin to Rio Hondo .
Sawpit Wash -Sawpit Debris Basin to Rio Hondo
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SAN GABRIEL RIVER  Mouth of San Gabriel Canyon to Pacific Ocean

Major Tributaries
Little Dalton Wash -Lorraine Avenue to Big Dalton Wash
San Dimas -Puddingstone Diversion Dam to Big Dalton Wash

Big Dalton Wash -Little Dalton Debris Basin to Walnut Creek
Walnut Creek -Covina Hills Road to SGR

San Jose Creek  -Thompson Creek Dam to SGR

Coydte= Creek -u/s of Rosecrans Avenue to SGR

Flows to the main channel of the Los Angeles River are regulated by Sepulveda and
Hansen Dams which are operated and maintained by the Corps of Engineers. The river
is improved for its entire reach below Sepulveda Dam, and the channel has a shape that
fluctuates between trapezoidal and rectangular. The sides and invert are lined with
either concrete or grouted rock, except for an ungrouted stone invert reach in the vicinity
of Glendale and the reach from Willow Street to the Pacific Ocean where the channel is
soft bottomed and the walls have rip-rap protection. The Los Angeles River is
entrenched down to Atlantic Boulevard, and it becomes leveed from that point to the
ocean.

The San Gabriel River originates in the San Gabriel Mountains where the East and
West forks merge. The upstream watershed is controlled by three Los Angeles County
dams: Cogswell, San Gabriel, and Morris. As it leaves the mountains, the river is
regulated by Santa Fe Dam, which is operated by the Corps of Engineers. The river
continues to flow in a southerly direction and is joined by Walnut Creek and San Jose
Creek. The County operates six water control reservoirs on these tributaries, the largest
of which is Puddingstone Dam. The San Gabriel River flows through Whittier Narrows,

 is joined downstream by Coyote Creek, and finally discharges into the ocean. The San

Gabriel River primarily has rip-rapped channel sides with a soft-bottom invert to permit
groundwater recharge. Seven miles downstream of Whittier Narrows Dam the river
becomes a trapezoidal concrete-lined channel and remains so until it reaches the tidal

influences of the ocean.
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The third major watercourse of the system is the Rio Hondo. It originates in the
San Gabriel Mountains and has a number of tributaries, including Eaton, Santa Anita,
and Sawpit washes. The County operates four small water conservation dams in this
region. The Rio Hondo flows through Whittier Narrows Reservoir, continues in a
southwesterly direction, and then joins the Los Angeles River.

In addition, Los Angeles County has constructed a comprehensive underground
storm drain system totaling approximately 2,000 miles. This system is very effective in
delivering local runoff to the major flood control channels. The County also operates
twenty-nine groundwater recharge basins totaling approximately 2,000 acres.

In total, the LACDA system has over 100 miles of mainstem channel, over 370 miles
of tributary channels, 129 debris basins, 15 flood control and water conservation dams,
and 5 flood control dams. In spite of the current projected flood threat, it is important
to note that the existing system has prevented over $3.6 billion in damages since
construction.
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TABLE 2

PERTINENT DATA FOR FEDERAL DAMS

PROJECT DAM SPILLWAY RESERVOIR
PROJECT STREAM  DRAINAGE|TYPE HGT. CREST OUTLET TOP |TYPE CREST DESIGN |PRIMARY FLOOD MAX. FLOOD DESIGN DAM MAX.  MAX.REL.
NAME SYSTEM AREA ELEV. SILL LENGTH ELEV. CAPACITY|PURPOSE CONTROL DESIGN CONTROL SURCHARGE CREST  SCHED, INCLUD.
POOL POOL POOL LEVEL RELEASES SPILLWAY
(mi2) (ft.) (ft.NGVD)I(ft.NGWD) (ft.) (ft.NGW) (cfs). (ft.NGVD)(ft.NGVD)(ac-ft) (sc-ft) (ac-ft)
BREA BREA 22 E 87.0 295.0 208.0 17651 U 279.0 14,000 FC 279.0 287.7 4020 1640 7420 .- 1400 17,800
DAM CREEK :
FULLERTON FULLERTON 5 E 46.0 307.0 261.0 575| U 290.0 3640 fC 290.0 298.4 764 630 2306 240 4230
DAM CREEK
HANSEN TUJUNGA  147.4 € 97.0 1087.0 990.6 10,475| U 1060.0 99,700 FC  1060.0 1081.22 25,446 19,544 51,360 22,000 121,700
DAM WASH o
LOPE2 PACOIMA 34 E 50.0 1298.9 1253.9 1330 U 1272.9 31,000 FC  1272.9 1292.82 441 1125 2028 450(EST) 31,000+
DAM WASH
- SANTA FE SAN GABRIEL 234 E 92.0 513.0 421.0 23,8001 U 496.0 221,800 FC 496.0 508.4 32,1090 14,603 53,088 41,000 262,800
DAM RIVER
SEPULVEDA LOS ANGELES 152 E 57.0 725.0 668.0 15,440/ G 710.0 108,900" FC 713.5 716.7 22,493 5070 44,727 16,500 125,400
DAM RIVER
WHITTIER RIO HONDO. / 554 E 56.0 239.0 184.0 16,960 G 228.5 307,900 FC 228.5 238.9 ‘34,967 31,755 67,060 40,000 347,900
NARROWS  SAN GABRIEL
DAM RIVER

* Gates in Rafsed Position.
V]

= Ungated Spillway

G - Gated Spfllway
E -~ Earthfill
FC - Flood Control




TABLE 3
PERTINENT DATA FOR NON-FEDERAL DAMS

PROJECT . . .| , " DAM SPILLWAY ‘ - * RESERVOIR
NAME STREAM  DRAINAGE|TYPE HGT. CREST . OUTLET  TOP |TYPE CREST DESIGN |PRIMARY MAX. MAX. MAX. DESIGN  DAM  MAX.  MAX.REL
of SYSTEM AREA ELEV.  SILL  LENGTH ELEV. CAPACITY|PURPOSE NORMAL DESIGN NORMAL SURCHARGE CREST  SCHED. INCLUD.
DAM , . 'POOL  POOL  POOL  LEVEL RELEASES SPILL.
(mi2) (Ft.) (FL.NGVD)(ft.NGVD) (ft.) (FL.NGVD) (cfs) CFt.NGVD)(Ft.NGVD) (ac-ft) (ac-ft) (ac-ft) (cfs) (cfs)
BIG DALTON BIG DALTON 4.5 |C,A,G 146.0 1711.0 1613.0 480.0[ u 1706.0 5310 | FC,Vs 1706.0 1711.0 915.0 119.2 1037.0 888 6198
DAM CREEK

B1G TUJUNGA BIG TUJUNGA 82.3' C,A 2000 2304.0 2160.0 505.0| U 2290.0 24,250 | FC,US 2290.0 2304.0 5750.0 1186.0 6906.0 2900 27,150
DAM CREEK '

COGSWELL  SAN GABRIEL 39.2 R 265.0 2405.0 2148.0 585.0f u 2385.0 29,500 | FC,WS 2385.0 2398.0 8853.0 2031.0 N/A 8725 38,225
DAM R. = W. FORK

[DEVIL'S GATE ARRQYO 31.9 |C,A,G 100.0 1070.0 (S)958.8 310.0f U 1054.0 14,800 | FC,WS 1054.0 1072.0 2869.0 o7 2820.0 5637 20,937

DAM SECO (v)985.5 1065.5 1000 1065.5 4787.0 o1 5683.0
EATON WASH EATON CREEX 12.4 E 62.0 902.0 841.0 1525.0| u 887.5 33,500 | FC,WS 887.5 897.5 721.0 457.0 N/A 5040 38,540
DAM

LIVE OAK  LIVE OAK 2.3 |C,A,G 70.0 1500.1 1429.8 303.0] U 1496.4 2400 | FC, WS 1496.4 1500.0 239.0 6.5 282.3 368 2768

o DAM CREEX 1497.0  (cOMB) 1497.0 265.0 N/A
\© MORRIS  SAN GABRIEL 217.6 |C,6 245.0 1175.0 960.0 800.0) & 1152.0 34,200 | FC,WS 1175.0 1175.0 22,758.0 N/A N/A 5280 100,000
DAM RIVER 1170.0 100,000 (GR) N/A N/A
PACOIMA  PACOIMA 28.2 |[C,A,G 365.0 2015.0 1700.0 640.0/ u 1950.0 10,780 | FC,WS 1950.0 2025.0 3115.0 5204.0 8981.0 1048 11,828
DAM CREEK 1990.0 1989.0 6589.0 N/A
PUDDINGSTONE SAN DIMAS 33.1 |E,C 147.0 982.0  882.1 2698.0| U  970.0 6900 | FC,WS 970.0  975.0 16,468.0 2504.0 N/A 850 770
DAM CREEK (COMB.) ’

PUDDINGSTONE SAN DIMAS 19.9 |E,C  33.5 1163.8 1145.5 825.5{ u 1152.5 10,600 | FC,WS 1152.5 1158.5 191.0 116.0  N/A 2180 14,100
DIVERS. DAM CREEX DIV, -

SAN DIMAS  SAN DIMAS  16.2 |C,A,G 117.0 1470.3 ($)1358.0 340.0f U 1462.0 27,455 | FC,WS 1462.0 1470.0 1306.0  315.0 -1630.0 2040 28,600
DAM CREEK (V)1369.0 (LS) .

SAN GABRIEL SAN GABRIEL 202.7 E,R,C 310.0 1481.0 1205.8 1500.0( U 1453.0 92,000 { FC,WS 1453.0 1466.0 -44,226.0 7412.0 N/A 13,470 110,870
DAM RIVER : : -

SANTA ANITA SANTA ANITA 10.8 '[C,A,G 224.8 1324.8 1161.2 612.0f v 1316.0 2900 | FC,Ws 1316.0 1324.8 776

S 129.2 905.7 47 3533
DAM CREEK 1324.8 132.8 905.7 /A .
SAWPIT  SAWPIT 3.2 |C,A 147.0 1375.2 1375.7 527.00 U 1360.0 1450 | FC,Ms 1360.0 1375.2  354.0  152.6 506.6 457 2584

DAM CREEK . . 1375.2 610 1375.2 506.6 N/A

THOMPSON THOMPSON 3.5 |c,6L 66.00 1648.0 1579.4 1500.01 U 1634.1 4520 | FC,MS 1634.1 1645.0 543.0 369.7 N/A 320 4985
CREEK DAM CREEK

E - Earthfill A - Arch G - Gravity U - Ungated Ws - Water Supply OT - Overtop the Dam
R - Rockfill M -~ Masonry § - Slide Gates G - Gated FC - Flood Control LS - Less Spiliway
C - Concrete GL - Gravel V - Valves GR - Gate Raised P - Power coMB - Combined




TABLE 4
DEBRIS BASIN - DRSIGN DATA

Including 1990-1981 Season ' Coapiled by: Bydraulic and Water Conservation
Division - Sedimentation Section
DATA SHERT 4 Date; October 1, 1991
‘ PILR: DSA91.VL1
7 UNCONTROLLED BOTTOM BLBV BLBY.
FIRST DRAINAGE AREA BLEV, AT PORT BLEV. - VIDTH CREST. KAX. DEB.
DBBRIS ABOVR BASIN AL CAP. INVERT SPILLUAY SPILLVAY  OF DaM cap,
DRBRIS BASIN 'SBASON §Q. Ml [ 288 {1 CREST 121 M ¢U. 108.
lll'llll'.lllllllllﬁll.IIII'llllllllllllllllllll!'l!i'!llIl.llll'lllI.‘llll.lllllll'll.lll.IIlllllllllllillllllIIIlI!ll!llllI'lllllli
Aliso 1970 - 1 N 1108.0 1108.4 1120.0 10.0 1130 41,700 (8)
Arbor Dell 1911 - 12 0.11 899.3 898.4 913.0 2.9 §19.6 12,400
daburn , 1954 - 85 0.19 1263.9 1263.0 1275.0 0.0 1283.0 33,100
Bailey . 1945 - 46 . 0,60 1122.5 1123.1 1155.0 30.0 1166.0 128,800
Beatty 1910 - 1 0.21 ) §00.0 $00.0 807.0 2.0 815.5 43,000
Bigbriar - 1971 - 12 0.02 1898.3 1896.0 1910.0 1.0 1910.8 3,100
Big Dalton 1959 - 80 2.9 1102.0 1101.9 (3) 1131.5 116.0 11487 517,800
Blanchard 1968 - 69 047 2026.0 2026.0 2053.5 0.0 2065.0 14,500
Blue Gus , 1968 - 69 0.19 2020.0 2020.0 2042.0 25.0 2053.0 . 38,600
Brace 1911 -1 0.29 1189.1 1184.7 1184.5 20.0 1203.3 27,500
Bracemar : 9w -n 0.0 1140.0 1140.0 1145.5 8.0 1148.0 100 (11}
Bradbury . 1954 - 55 0.68 _ 912.5 §13.1 920.0 58.0 928.0 89,800
Brand i 1935 - 36 1.04 859.0 860.0 890.0 60.0 903.0 166,000 (15
ens Vista 1985 - 86 .10 979 979 992.2 8.0 998 21,400 {18)
wrriage House 1970 - 11 0.0 1350.3 1350.0 1362.9 15.0 1366.8 6,135
Carter 195¢ - 55 0.12 1222.0 1223.2 1238.2 30,0 1245.0 18,700
Cagsars-. 1976 - 17 0.2 1211.5 1211.5 1291.1 §6.0 1295.4 - 36,700 {15)
Chasberlsin 1974 - 15 0.04 1084.6 1084.0 1091.5 20.0 1101.3 - §,100
Chi)ds 1963 - 64 0.30 1022.0 1022.0 1058.8 23.0 1071.0 50,400
Cloud Creek me-n 0.0 2341.2 2350.5 2360.0 {(5) 2362.0 5,005 (15,
Cloudcroft 1973 - 4 0.2] 38 315.0 329.5 36.0 329.5 34,100 B
[Cocks 1951 - 52 T 0.58 2058.0 2058.0 2082.9 8.0 2092.0 35,600
\Cooks N-14 1915 - 16 (14) (14) (14) (14) (14) (14) (14)
Crestviev 1983 - 84 0.0 864.4 864.0 886.2 20.0 891.7 . 5,900
Crocker Do 1983 - 84 0.87 1064.8 1064.2 1069.8 6.0 1071.0 19,300'(15)
Deer . 1954 - 5§ 0.58 1185.4 1185.0 1201.0 56.0 1209.6 56,600 ‘
Denivelle 196 - N7 0.18 1471.0 1411.0 1419.3 6.0 1483.3 8,200
Devonwvood : 1981 - 82 0.03 1898.0 1894.0 1915.8 8.0 1821.5 6,400 (19:
Dry Canyon-South Fork 1978 - 79 0.48 1062.8 ~ 1062.5 1074.8 2.0 1079.3 7,900 (19
Dunsauir 1935 - 36 0.84 2228.0 22211 2251.2 0.0 2212.2 101,900 (18)
Bagle 1936 - 37 0.48 1848.3 1844.3 1880.2 60.0 1895.2 62,400
Blawood 1964 - 65 0.31 812.0 §11.5 $38.0 2.0 952.0 66,400
Baerald-Bast 1964 - 65 0.92 1185.1 1181.1 1192.0 30.0 1204.0 13,200
Boglevild 1961 - 62 0.44 1274.9 1215.0 1297.0 50.0 1300,0 50,400 (19)
Fair Daks 1935 - 36 0.21 . 15440 1544.0 1561.9 (6} 1566.5 23,800
Pern 1935 - 36 0.31 1438.1 1462.4 1410.2 25.0 1480.5 30,600
. Fieldbrook 1974 - 15 0.3% 1121 113.0 718.0 28.0 122.3 2,800
Golf Club Drive 1910 - 11 0.97 $80.1 880.7 502.0 36.1 915.9 14,700 {19}
Gordon 19713 - 4 0.18 1015.1 1075.0 - 1088.0 22.0 1096.0 16,800«
Aould 1947 - 48 0.36 1629.5 1628.2 1548.0 55.0 1548.0 49,600 (19}
{Gould {Upper) 1976 - 11 0.18 1863.9 1863.9 1897.1 2.0 (16) 1901.0 - 52,300
Halls B} 1935 - 3§ 0.86 1641.6 1641.8 16861.3 131.¢0 1664.0 89,400
fHarrow 1958 - 59 0.43 1254.8 1255.0 1269.0 0.0 1211.8 68,000
ilsy 1936 - 37 0.20 1815.4 1801.0 1905.0 3.0 1815.9 3,400
30
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DATA SHEET &

DEBRIS BASIN

JDEBBRIS

PIRSY
. DBBRIS
SEASON

TABLE 4

BASIK - DESIGH

Including 13990-1991 Season

BLEY

_poRt

INVERT

r. (1)

DATA

Coapiled by: Bydraslic and ¥ater Conservation

Division - Sedimentation Section

Date: October 1, 1991

FILB: DSAS1.¥K]

BLEY.
CREST.

OF DAY

: n!

NAX. DEB.
F&Pf.f
cu. 108,

'II.IIIIIII'I‘!I.I..I.!IIIIIlIllll'lllI’IIIlllll‘llllll.!llllllIllllllll'llI'lllIIIIII.l.lll.l.lll'l.lv'l|ll|ll|ll|l||I'llll'lll.l'lllll

Rillerest
Hog
Hook Bast
Hook West
. Inverness
Irving Drive
Kinneloa ,
Xinneloa West Branch
Lannaa
La Tuna
Las Flores
“Las Lomas
Linekila
soln
Linda Vists
Little Dalton
Naddock
Narston/Paragon
Nay No. |
Nay Ko. 2
Nonument
Horgan
Hountbatten
#all .
Nullally {12}
Nichols
Oak
Oakglade
Oakaont Viev Drive
Oliver
Pickens
Pinelavn
Rovley
Rovley (Upper)
Rubio -
Ruby (Lower)
Rye
.~ Saddleback
‘nta Apits
oawpit
Scholl
Schoolhouse
Schwart:
Shields

1962 - 63
1969 - 10
1968 - 69
1900 - 11
1982 - 83
190 - 15
1964 - 65
1966 - 67
1954 - 85
1955 - 56
1935 - 36
1983 - 84
1963 - 64
1935 - 35
1970 - 11
1959 - 60
1954 - 55
1988 - 89
1953 - 54
1953 - 54
1981 - 82
1964 - 65
1983 - 84
1913 - 14
199 - 15
1937 - 38
1975 - 16
1974 - 15
1984 - 85
1989 - 90
1935 - 36
1913 - 1
1953 - 54
1976 - 11
1943 - 4
1955 - 56
1981 - 82
1988 89
1959 - 60
1954 - 55
1945 - 46
1962 - §3
1976 - 11
193 - 38

UNCONTROLLED BOTTOK
DRAINAGE ARBA  BLEV. 4T
ABOVE BASIK  MAI CAP.
5Q. A1, .
0.35 863.5
0.33 1520.3
0.18 1191.5
0.11 144.8
0.03 1263.0
0.03 ¢ 905.8
0.20 1310.0
0.19 1384.9
0.25 1016.0
5.4 1109.0
045 1685.1
0.01 895.4
1 990.0
0.5 1215.8
0.37 $19.5
331 1140.0
0.25 888.6
0.20 1,456
0.10 1665.9
0.08 1663.4
011 943.8
0.60 1135.0
0.01 1136.2
0.15 1146.9
IR 220.0
0.9 481.0
0.05 2451
006 1214.6
0.02 1315.5
0.18 1263.4
1.50 1564.0
0.02 2431.0
0.21 11016
0.31 19260
1.2 1582.1
0.28 $10.8 .
L1 1073.9
0.0¢ 1179.0
1.10 8.5
2.8 928.5
0.16 950.0
0.28 1459.6
0.25 1296.0
0.05 2030.0

863.5
1520.0
1198.0
1145.0
1252.9

905.0
1310.0
1385.0
1015.0
1110.0

(8]

896.0

992.0
1216.0

979.5
1139.5

831.8

1,456
16660
1663.5 (2)

942.3
1135.0
1135.5
1141.0
2420.0

181.0
2145.1
1280.0
1315.5
1253.4
1564.0
2430.5
1103.6
1926.0
1582.1

809.6
1073.8
11183

148.5 (3)

9334

950.0 (2)
1460.0
1294.1
2050.0

31

BLEY. VIDTE
SPILLUAY  SPILLVAT
CREST .
885.0 18.0
1535.0 1.0
1210.9 3.0
1158.9 0.0
1256.1 20.0
915.3 12.0
1388.0 0o
1400.0 2.0
1035.8 .0
1140.0 5.0
1115.6 50.0
906.6 2.0
1003.0 1.0
1304.0 56.0
989.8 10.0
1186.0 8.0
901.0 3.0
1468.0 (10}
1684.0 §0.0
1669.5 20.0
950.0 1.0
1158.0 5.0
1140.9 2.0
1154.0 20.0
5.4 (.0
485.1 50.0
251.8 50.0
1290.0 20.0
1321.5 20.0
12980 .o
1600.0 123.0
uze (1
1114.0 50.0
1946.0 2.0
1608.3 59.0
828.0 5.0
1071.9 53.2
190.0 (10)
.1 160.0
982.0 110.0
$56.0 16.0
1418.5 20.0
1313.2 3.0
2058.1 30.0

801.0
15417.0
1215.0

160
1261.0

920.0

1395.0 -

1408.5
1043.0
1157.0
1126.4

911.0
1019.0

13225

995.7
1200.2

304.0

1466.0

1692.5

164.0

954.0
1167.0
141.0

“55-0 -

2439.%
495.0
2156.2

- 1296.0

1321.5
1283.3
1613.0

1111 T

1122.9
1951.3
1625.8

833.0
1081.5
1796.0

186.0
1000.0

§66.0
1481.0
1318.0
2070.2

57,800
39,600 {19)
30,100
21,500 {18)
11,200
23,800 {19)
38,100

435,300
51,600
%00

171,600

400

660,500 (15)

45,000 (15)

13,000 ‘

64,000 ‘

10,000
6,800

- §1,100

1,400 -

16,000
12,000

Cineeis

8,100

12;300 -

3,400

32,100 -

125,115

3,200 (18)
43,100 {19}
28,800

121,200
128,600 - .

18,100 -
21,000
394,600
£35,100.(15,
9,300 {19}~
- 61,100
45,400
34,800 (18




DATA SHEET A

DEBRIS BASIN

Sierra Nadre Dan (13)

Sierra Madre Villa

Saover

Sosbrero

Spinks

Starfall

Stetson

Stough

Sturtevant

Sullivan

Sunnyside

Sunset Canyon-Deer

*uget (Lower)
aset (Opper)

Tursbull

Upper Shields (12)

Valley

“Verdugo

Vard

Yest Ravine
Vestridge
¥ildwood

Villian §. Hart Park

Vilson
Winery
lachau

DEBRIS

BASIN - DESIGR DATA

TABLE 4

Including 1990-1981 Season

Compiled by: Hydrauiic and Water Conservation
Division - Sedimentation Section
Date: October 1, 1991

FILB: DSA91.¥K]

BLEV.

URCORTROLLED BOTTOX BLBV
FIRST DRAINAGE AREA  ELBV. AT PORT BLBY. vIDTE CREST. ¥AX. DEB.
DEBRIS ABOVR BASIN MAI CAP, INVERT SPILLVAY SPILLVAY  OF DA CAP.
, SBASON 5Q. Al. M. Fr. (1) CREST . Fr.o - €O, 1S,

O RNEER RN SRR NN NN SRR EUROANES RN RN EIAC RGN URENENANSREENSRUNNURECUNECURRACREEASATRANEANRERUANGREENANNERERURES
1927 - 28 2.3 1119.5 1119.5 1112.5 62.5 1175.0 - 133,600
1957 - §8 1.46 "1068.2 1069.2 1088.9 48.0 1102.5 402,700
1836 - 37 0.21 1858.0 18744 1819.0 0.0 1893.1 23,400 (19)
1969 - 10 1.06 1539.5 1540.0 1564.8 -45.0 1580.0 81,900
1958 - §9 0.42 150.0 150.0 -161.5 0.0 165.9 56,000
1973 - 14 0.13 . 2428.0 2428.0° U415 30.0 Ui6.5 18,400
1969 - 10 0.28 1556.0 1585.0 1570.0 2.0 - 1570.0 41,300
1940 - 41 1.65 1006.0 1005.8 1031.5 (4) 100.0 - 1043.5 181,200
1967 - 68 0.03 915.0 911.0 983.6 8.0 890.0 2,300
1970 - 71 2.38 510.0 §10.0 587.0 50.0 599.3 51,000
1970 - 1 0.02 1290.0 1290.0 1299.5 15.0 1303.8. 4,300
1982 - 83 0.21 1382.4 1380.5 1401.8 2.0 1409.1 6,400 (19)
1963 - o4 0.45 1003.8 994.5 1040.0 40.0 1056.0 160,600 (19)
1928 - 29 0.44 1574.2 1574.0 1603.1 5.0 1610.1 - 15,900
1952 - §3 0.99 180.0 475.6 492.0 €0.0 503.0 20,300
1976 - 11 0.20 2505.0 2502.0 2518.8 29.5 2524.0 5,600
1987 - 88 0.22 1351.0 (10) (10) L0 1365.0 4,000
1935 - 36 .08 1109.5 1110.0 1119.1 145.0 131.0 131,000
1956 - §7 0.12 2021.8 2022.0 2043.0 58.0 20353 26,400
1935 - 36 0.25 1470.0 {9) 1501.9 20.0 1505.5 44,900 (15)
1974 - 15 0.02 894.0 894.0 §01.0 10.7 806.0 1,400
1967 - 68 0.65 1342.9 1342.9 1354.0 §0.0 1360.0 20,100
1983 - 84 0.09 1284.0 1280.0 1290.0 19.0 1203.0 2,400
1962 - 63 2.58 1511.3 1493.0 1526.0 60.0 154,007 313,100 (15)
1968 - 63 0.18 1920.0 1920.0 1935.0 20.0 1945.0 28,200
1956 - §7 0.3% 1803.4 1803.1 1820.5 4.0 1823.0 - 48,100

1,602,125

114 DEBRIS BASINS
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TABLE 4

DBBRIS BASIN - DBSIGN

Including 1990-1991 Season

DATA SEEBT 4

(1
. BLEVATION OF SPILLWAY WOTCE.

{2)
(3
Rth

(5)
{6)
(1)
(8)
(3)
(10)
(1

(12)
{13)

(14}
(15)

(18).

(17)
(18)
(18)

LOWEST CLEAR WATER OUTLET, NOT SPILLWAY.

FLOV LINB OF SLUICENAY.

ELEVATION OF SPILLVAY INTO OUTLBT CHANNEL. BLBVATIOI oF
OVERFLOW SPILLVAY 1036.9 FBET.

ONB 30-NCH RBINFORCED CONCRETE PIPB.

FOUR 36-INCH CORRUGATED METAL PIPES.

OKB 36-INCH REINFORCED CONCRETE PIPB. (BLEVATED INLBT)
DBBRIS CAPACITY AVAILABLE WITHIN RIGET OF WAY LINITS.
PIT-TYPE BASIN.

" INFORMATION UNAVAILABLE. |

MAXINUM CAPACITY MAY BE LBSS THAN SEOWN AND IS BBIHG
RBVIEWED. FIELD INSPECTION SUGGESTS BASIN IS NBAR ITS
FULLBST POSSIBLE CAPACITY.

SPECIAL CLEANOUT REQUIRED DUE TO LINITED STORAGE.
CLEANOUT VHEN DEBRIS REACHRS OR BXCEBDS ELBV. 1128.9
AGAINST FACE OF DAN.

VALUES ARB COMBINED WITH COOLS DEBRIS BASIH

VALUBS ARE BASED ON RECENTLY APPROVED CUTPLANS
SPILLWAY IS STREET

CLEANED. FALL OF 1991

CAPACITY REDUCRD POR 5% MAX CONE SLOPR

DRAINAGE AREA CORRECTED JUNE 1981
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DATA

Coupiled by: Eydraulic and Vater
Division - Sedimenta
Date: October 1, 1981
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Table 5.
Channel characteristics of the Los Angeles
and San Gabriel River Mainstem systems,
existing conditions.

ch _Ievel of Protection* Lini veed/En hed
1 70-150 year Concrete Entrenched
2 10-100+ year Concrete Entrenched
3 75-250 year Concrete Entrenched above
Atlantic Blvd.
4 25-250 year Concrete Leveed and Rip-
Rap
5 25 year Concrete Leveed
6 100+ year Rip-rap Leveed
-and
Concrete
7 100+ year Rip-rap Leveed and
and Entrenched
Concrete
8 100+ year Concrete Entrenched
9 <100 year Rip-Rap Leveed
and
Concrete

See Figure 3, page 15, reach designations
* Levels of protection are approximate and vary, depending on the

particular stretch of channel in the reach. Thus there are different
potential breakout points for floods of varying magnitude.
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TABLE 6

STy LACDA CHANNEL IMPROVEMENTS - COMPLETION SEQUENCE
RIVER SYSTEM FINISH DATE
. los_Angeles River
Owensmouth Ave. to Corbin Ave. . Feb 58
Corbin Ave. to Reseda Blvd. ; : Jan 57
Reseda Blvd. to Sepulveda F.C.B. Apr 55
Sepulveda Flood Control Basin Dec 41
Sepulveda F.C.B. to Van Nuys Blvd. Aug 53
Van Nuys Blvd. to Fultom Ave. Feb 52
Fulton Ave. to Whitsett Ave. Jan 51
Whitsett Ave. to Radford Ave. Feb 50
Radford Ave. to Lankershim Blvd. May 49
Lankershim Blvd. to Niagara St. May 48
Niagara St. to Mariposa St. Feb 39
Mariposa St. to Golden State Freeway 1939
Golden State Freeway to. Doran St. May 39 --
Doran St. to Los Feliz Blvd. Nov 54 .
Los Feliz Blvd. to Hyperion Ave. Nov 59
Hyperion Ave. to Blimp St. Jul 56
Blimp St. to Golden State Freeway Sep 56
Golden State Freeway to Pasadena Freeway Jan 40
Pasadena Freeway to North Broadway Jan 42
North Broadway to Alhambra Ave. Feb 47
— Alhambra Ave. to Santa Ana Freewa May 47
Santa Ana Freeway to 4th St. : Sep 41
4th St. to Olympic Blvd. ~ Nov 41
al Olympic Blvd. to Washington Blvd. Dec 41
‘Washington Blvd. to Soto St. Jan 39
Soto St. to Downey Rd. Oct 59
Downey Rd. to Atlantic Blwvd. Oct 59
Atlantic Blvd. to Randolph St. Oct 359
Randolph St. to Florence Ave. ' Jan 57
Florence Ave. to Stewart & Gray Rd. Dec 56
Stewart & Gray Rd. to Imperial Highway Dec 51
Imperial Highway to Century Blvd." Nov 51
Century Blvd. to Josephine St. Mar 54
Josephine St. to Compton Blvd. Jan 56
Compton Blvd. to Atlantic Ave. Dec 56
Atlantic Ave. to 63rd St. Nov 56
63rd St. to Dominguez St. Jan 58
Dominguez St. to Carsom St. Dec 56
Carson St. to Wardlow Rd. Jan 56
Wardlow Rd. to Willow St. Jan 56
Willow St. to 20th sSt. Dec S5
20th -St. to 7th St. May S5
7th St. .to Pacific Ocean Dec 53
Pacoima Wash
Lopez F.C.B. to Paxton St. Apr 54
Paxton St. to Tujunga Wash Dec 53
. Tujunga Wash .
N Hansen Dam to Beachy Ave. Feb 52
' Beachy Ave. to Van Owen St. Nov 51
Van Owen St. to Magnolia Blvd. Jan 52
Magnolia Blvd. to Los Angeles River May 50
36

Revised 2/92




TABLE 6
(cont.): IACDA CHANNEL [IMPROVEMENTS - COMPLETION SEQUENCE

-—--—-]--—-------------------------------------—------------------.

il R e R I R I A Ll . L R R N el ]

Verdugo Wash
Debris Basin to San Gabriel Ave. Jan 68

San Gabriel Ave. to Glen Oaks Blvd. Sep 37
Glen Oaks Blvd. to San Fernando Road (L.A. River) Sep 37

Gompton Cgeeg . . e
Main St. to Lanzit Ave. Dec 51.

Lanzit Ave. to 122nd St. . Dec 51
122nd St. to Alondra Blwvd. B 1950
Alondra Blvd. to S.P. Railroad Yard 1950
S.P. Railroad Yard to Los Angeles River Jun 37

Rio Hondo
Peck Rd. to lower Azusa Rd. Nov 59

Lower Azusa Rd. to Valley Blvd. Mar 59
Valley Blvd. to Whittier Narrows F.C.B. Jun 57
Whittier Narrows Flood Control Basin Mar 57
Whittier Narrows F.C.B. to Washington Blvd. Mar 56
Washington Blvd. to Santa Ana Freeway Dec 54
Santa Ana Fwy to S.P. Railroad Yard (L.A. River) Feb 54 : i
S.P. Railroad Yard to U.P. Railroad Yard Dec 51 A
Sawpit Wash
Debris Basin to Duarte Rd. . Jan. 56
Duarte Rd. to Rio Hondo : Nov. 60

Santa Anita Wash -

Debris Basin to A.T.S.F. Railroad Yard Jan 60
A.T.S.F.iﬁailroad Yard to Rio Hondo . Jan 59

Rubio Wash
Melville Dr. to Rio Hondo -Jan S9"u

Eaton Wash

Eaton Dam to Huntington Dr. Apr 58 .‘
Huntington Dr. to Rosemead Blvd. Feb 57 .

Rosemead Blvd. to Rio Hondo Mar 56

Arcadia Wash

Huntington Pl. to Rio Hondo ' Jan 56
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TABLE 6
(cont.): LACDA CHANNEL IMPROVEMENTS - COMPLETION SEQUENCE

P R R I T T e B R R R R R I R R e gl it

P I e L L I e e e R R R X R R R R A R R R R A 2 b et it didind

Alhambra Wash

Roses Rd. to Valley Blvd. _ Jun 38
Valley Blvd. to Rio Hondo Jun 38

San _Gabriel giver

Mouth of Canyon to Santa Fe F.C.B. - Dec 47
Santa Fe F.C.B. to Lower Azusa Rd. Jan 61
Lower Azusa Rd. to Walnut Creek Jan 61
Walnut Creek to Whittier Narrows F.C.B. Jan 61
Whittier Narrows Flood Control Basin Mar 53
Whittier Narrows F.C.B. to Washington Blvd. Jun 68
Washington Blvd. to Cecilia St. Jun 68 .
Cecilia St. to Fairtom St. : Nov 66
Fairton St. to Del Amo Blvd. Jan 66
Del Amo Blvd. to Coyote Creek Nov 64
Coyote Creek to 7th St. Nov 62
7th St. to Pacific QOcean Apr 62

San Dimas Wash

Puddingstone Diversion Dam to A.T.S.F. RY Nov 62
A.T.S.F. Railroad Yard to Grand Ave. Dec 60
Grand Ave. to Big Dalton Wash Feb 59

Little Dalton Wash

Loraine Ave. to Cullen Ave. Jan 61
Cullen Ave. to Sth St. Jan 61
S5th St. to Big Dalton Wash Jan 61

Big Dalton Wash

Debris Basin to Alosta Ave. Feb 60
Alosta Ave. to Barranca Ave. Feb 60
Barranca Ave. to San Dimas Wash Nov 59
San Dimas Wash to Los Angeles St. Mar 59
Los Angeles St. to Walnut Creek Jan 59

Valnut Creek

Covina Hills Rd. to Charter Oaks Wash Nov 62
Charter Oaks Wash to California Ave. Jan 62
California Ave. to Big Dalton Wash Jan 62
Big Dalton Wash to San Gabriel River Feb 58
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TABLE 6
- (cont.): LACDA CHANNEL IMPROVEMENTS ~ COMPLETION SEQUENCE

lalindadia i i R i I R R I R R e R T X T R YR e AR s AP s A
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San_Jose Creek - Thggésog Creek

Thompson Creek Dam to Mountain Ave. . May 67.
Mountain Ave. to San Jose Creek Feb 65
San Jose Creek to Nicholet St. . Mar 64
Nicholet St. to Benton Rd. Dec 62
Benton Rd. .to Anaheim-Puente Rd. Feb 67
Anaheim-Puente Rd, to 6th Ave. Feb 67
6th Ave. to San Jose Creek Diversion Jan- 65

San Jose Creek Div. to San Gabriel River Mar 53

Covote Creek

Upstream of North Fork Mar 67
N. Fork to Carson St. . Feb 65+~

Carson St. to San Gabriel River Aug 64

Ballona Creek

Redondo Blvd. to Washington Blvd. 1937

Washington Blvd. to La Salle Ave. 1939

La Salle Ave. to Vista Del Mar 1936

Vista Del Mar to Pacific Ocean 1939
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Economic and Demographic Development ‘

N

. The Los Angeles area is one of the largest ﬁanufacturing, trade, financial, and
service economies in the nation, with a gross product exceeding $100 billion annually.
. The economy is diversified and has sustained long-term growth for almost 70 years. The

Los Angeles/Long Beach harbors form the largest harbor complex on the west coast of
the United States, handling almost as ‘muéh cargo as the three other major port
complexes combined (San Francisc@-Oakland, Seattle-Tacoma, and Portland). The
region is a major trans-shipment point for Pacific Rim trade.

The economy is generally stable due to the steady net migration of residents and industry
from other areas of the state and the natlon from 1980 to 1988, the population of the
county increased from 7,477,400 to 8 407 400. The Southern California Association of
Governments predicts a county population of 10,231,000 by the year 2010. An equal or
greater percentage of growth in surroundmg Ventura, San Bernardino, Riverside, and
Orange counties is anticipated as well, and total sou;hem California population
(including San Diego) is projected to climb to over 23,000,000 by the year 2030. At the

N same time population has grown, unempléyment has remained relatively low compared
to urban areas in the east and midwest. e |

Demographically speaking, the area has always been multi-ethnic and multi-cultural.
In recent years, the area has experlenced a large immigration of peoples from central
America and southeast Asia, as well as from other areas of the United States. Los
Angeles is considered a stable, de51rable locatmn and i 1s becoming an international city
with numerous Pacific Rim corporanons estabhshmg major corporate headquarters in the
area. This trend strengthens the economy of the region.

As a result of favorable economic co‘nditi"ons} and this projected population increase,
land use in the basin is intensive and property values are high and increasing rapidly.
Within the 82 square-mile 100-year flood plain, there are 142,000 structures (123,000
‘ residences) with a structure-contents value of $’17.34billion dollars. Within the 198-
square-mile 500-year flood plain, there are 322,000 structures (278,000 residences) valued

A 3
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at $40.2 billion. About 500,000 people reside in the 100-year flood plain with 1,200,000
people residing in the 500-year flood plain.

Development adjacent to mainstem channels rahges from heavy industry (power
stations, manufacturing, railroad facilities, refineries) to residential. Since the channel
system was completed, development has been permitted to abut the right of way for the
channels.

Recent development within the area is dominated by conversion of existing low
density areas to high density residential and commercial zones. Moderately priced
detached homes are, for example, replaced with high density condominiums (usually with
garage facilities on the lower floor) which increase population density and the number of
vehicles in the flood plain. Low value shopping areas are, likewise, converted to multi-
story office and commercial complexes. The value of the property within the LACDA
overflow area is thus projected to increase. Assuming that preliminary FEMA maps are
used as the basis for flood plain designations in the 1990's, new construction should be
designed to reduce flood damage, and the losses expected from a flood event are not
expected to increase in real dollar terms as a result of development.

Total employment in the Los Angeles-Long Beach Partial Metropolitan Statistical
Area (PMSA), which covers approximately the same area as Los Angeles County, was
4,000,000 as of 1983. The largest employment category is the service sector with
2,850,000 jobs, followed by manufacturing with nearly 900,000 employed.

Urban Growth and Runoff Characteristics

Development affects runoff because impervious areas such as roads, buildings,
parking lots, and similar structures have a rapid runoff response, filling local storm drains
with flows which, prior to development, would have been absorbed into the soil. Urban
growth was anticipated and indeed had already occurred in portions of the LACDA
basin during the initial project design phases in the 1930's and 1940's. However, the
effects of urbanization on runoff exceeded the expectations of design engineers and city
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planners. Between 1940 and 1980, the population of Los Angeles County increased
almost 270% to 7.5 million people.

Not only did this cause a greater amount of runoff from all of the impervious
surfaces that now cover the basin, but it also necessitated the construction of an
underground storm drain system to keep local runoff from building up in roads and low-
lying areas of neighborhoods. This storm drain system concentrates and speeds flows
directly into the main LACDA channels. The result of rapid runoff and a storm drain
system which concentrates flows is a higher peak flow in the system. Thus, precipitation
which would at one time have caused local flooding is now quickly carried to the
mainstem channel where it contributes to an accumulation of flow that may break out
and cause significant flooding in a more developed area downstream.

Current analysis of the LACDA system indicates that drainage from urban areas now
results in larger contributions to the peak flow than predicted in original analyses.
Especially evident are shortcomings in the Rio Hondo Diversion Channel and the lower
Los Angeles River sizing for local stormwater inflow. The predicted and actual
contributions of urban drainage to the mainstem flow of the Los Angeles River and Rio
Hondo are compared in Table 7. As this table indicates, local drainage accounts for a
substantial percentage of the increase in peak flows in the channels.
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Table 7 -
Increased flow on the Los Angeles River and
Rio Hondo due to urbanization effects.

_ Location ~ Flow (f2/s)

Rio Hondo Diversion Channel
Design Discharge 40,500 42,000 +1,500
50-year Computed 40,000 46,000 +6,000
1969 Flood* 38,800 46,900 +8,100

Lower Los Angeles River
Design Discharge 110,000 146,000 +36,000
50-year Computed 100,000 148,000 +48,000
1969 Flood* 74,000 129,000 +55,000

* Qbserved by the Los Angeles County Department of Public Works.

To a lesser degree, urban growth in the drainage area above the flood control dams
has also increased runoff, and peak runoff in particular. The increasingly impervious
upstream drainage areas result in higher flow rates and quicker reactions to rainfall.
These factors tend to reduce the size of the flood which can be controlled by the
impoundment structure.

The impact of this urbanization is smaller in percentage terms than that in
downstream reaches because the urbanized drainage area above the reservoirs is smaller
in size than the urbanized drainage area in downstream areas. The reservoirs still
provide significant peak flow reduction, but because the peak flow and the total inflow
may bave increased due to urbanization of the upper watershed, the level of protection
afforded to downstream communities has been reduced. Two primary examples are
Sepulveda Dam in the San Fernando Valley, which now provides just slightly less than
100-year protection, and Whittier Narrows Dam, which provides slightly greater than
100-year protection on the San Gabriel River. These facilities were originally designed
for a significantly greater level of protection than they currently afford.
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Environmental Resources

General

The Los Angeles area is heavily urbanized with many of the environmental quality

problems associated with such an area: significant air pollution, water quality problems,
. crowding, urban blight, noise, toxic waste disposal problems including groundwater

contamination, and very heavy traffic. Air pollution in the basin exceeds Federal clean
air standards approximately 30-50 percent of the year. Water quality for human
consumption is generally quite high because much of the water used is imported from
the State Water Project, Owens Valley, or the Colorado River. Local water supplies
from groundwater basins, which account for about 35% of all water used in the basin,
are threatened by seawater intrusion and toxic waste spills. Recent plans by
environmental regulafory agencies in the basin suggest that raising environmental quality
would require significant government action; plans provide for significant restrictions on
development, transportation, land use, and energy use.

Both water quality and water supply are issues of major concern to local agencies.
Long-term projections of water supply and demand show a net deficiency in water supply
for the entire southern California region by the period 2000-2010. Additional supplies |
are difficult to develop, and therefore conservation programs have a high priority in this
region's long-range planning. There are also concerns that existing supplies may be lost
due to contamination by toxic wastes. '

The density of development in Los Angeles is increasing, and as a result, noise and
traffic are increasing. Recent studies of the major transportation corridors indicate that
there are some freeways where "rush hour" conditions exist for extended periods (as long
as six hours in the morning and five hours in the afternoon). Adjacent surface streets
are also crowded with traffic. These conditions affect commercial traffic and
development as well as the general social environment. The quality of the human
environment is generally perceived by residents to have declined in recent years,
according to a 1989 Los Angeles Times survey.
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Biological R I

Below the major Corps flood control reservoirs, a majority of the mainstem channels
have been modified to the extent that there are few environmental resources of
significance in these reaches In the upper reaches of the Los Angeles River, the
channels are concrete lined with the exception of a six-mile reach of cobble-bottomed
channel in the VlClmty of Glendale, and at the downstream end of the’ river there isa
2.6-mile section of rip-rap lmed channel with a natural invert. This channel section
supports some aquatic vegetation and some fisherles resources whlch utilize its soft-
bottomed reach. It provides feeding grounds for a vanety of sea blrds including the
brown pehcan and the California least tern. This area is influenced by tidal forces, and
vegetation and other resources are routinely scoured from the channel.

The San Gabriel River generally has a natural invert and concrete-lined channel
walls for a stretch of seven miles downstream of Whittier Narrows Dam. This design
was specified to allow incidental water conservation dunng late-season releases from the
reservoir. Previously, during periods of low flow in the river, Los Angeles County
contoured the channel invert into a series of terraced ponds to augment groundwater
recharge. This activity used heavy machinery which effectively rem‘oved.,mu'ch of the
vegetation which might otherwise grow in the unlined invert. Recently, seven rubber
dams were installed in the channel, achieving the same water conservation goal. -

Development along the right-of-way of the channels is generally heavy on the Los
Angeles River from Sepulveda Dam to the river mouth. On the San Gabriel system,
however, there are several large linear park systems abutting the channel levees, -
mcludmg a park near the San Diego Freeway crossing. This park system, along with the
undeveloped area on the back side of the mainstem levees, may provide a limited
corridor for some wildlife in the region, partlcularly coyotes and other ammals whlch
adapt well to urban envrronments

Envu'onmental resources in the reservorrs themselves and in the watershed above are
significantly greater than in the mainstem channels. The reservoirs have been desrgned
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to provide wildlife refuge areas as well as a wide range of recreation activities. As
urbanization has surrounded these reservoir areas, they have become in some instances
the largest areas of undeveloped land within the lower basins. The biological resources

. of the five main Corps reservoirs and upper watershed areas in the LACDA system are
summarized below (see environmental documentation at the end of this report for more
information):

1. Lopez Reservoir. This site has little biological value except as open space
for wildlife habitat.

2. Hansen Dam. The reservoir provides diverse habitat for a wide variety of
wildlife, potentially including an endangered bird species and an
endangered plant species.

3. Sepulveda Dam. Outside of recreation areas, this reservoir contains some
natural habitat areas. The reservoir area supports substantial numbers of
wildlife year-round and migratory birds.

4, Santa Fe Dam. This reservoir has unique alluvial scrub areas with some
areas of potential habitat for endangered species.

5. Whittier Narrows Dam. This large area has extensive riparian habitat in
wildlife sanctuary areas with a wide variety of wildlife, including several
endangered species.

6. Los Angeles River Channel. There is very little biological value as most of
the channel is completely concrete lined, except in the area of Glendale
and near the mouth of the river. The lower reach is where foraging habitat
of value to two endangered species is found.

‘ 7. Rio Hondo Channel. Very little biological value due to the channel being
completely lined with concrete.
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8. San Gabriel River Channel. Below Whittier Narrows Dam there is a
seven-mile stretch with extensive riparian habitat supporting a wide variety
of wildlife. In the lower river, there is some emergent vegetation providing
foraging area for native wildlife, including two endangered species of birds
(brown pelican and the California least tern). :

9. Compton Creek Channel. This reach has little habitat of value as it, like
the mainstem LA River channel, flows through heavily developed urban
area. There is soft-bottomed channel through this reach with minimal
environmental value, although it is littered with refuse and is likely to be
scoured on a regular basis during the rainy season.

The upper watershed areas of the LACDA system are rugged and relatively -
undeveloped in many areas, particularly in the San Gabriel mountain areas, which feed
the Los Angeles and the San Gabriel rivers. In these areas, tributary streams provide a
band of riparian vegetation leading into the mountains; local flood control and water

conservation dams also provide water resources for wildlife. The tributary streams to the

LACDA system, particularly unimproved reaches in the upper watershed, are a critically
important environmental resource, being among the few remaining major areas of
riparian habitat in the southern California area. A complete listing of plant and animal
species in the reservoirs and upstream drainage areas is found in the EIS which follows
this main report.

Cultural Resources
‘Within the immediate project location, the area of improved channels and existing
reservoir- facilities, cultural resources are limited to historic resources such as the many

historic bridges across the Los Angeles River. There are a number of historic buildings
near the channel rights-of-way for both rivers (most are in the LA River reaches).

47




‘Recreational Resources

The LACDA flood control system itself is a major recreational resource for the Los

Angeles area. There are recreational areas at four of the five flood control reservoirs,

with a total use of these facilities in 1988 estimated at over 5,000,000 visits. Recreation
facilities include a velodrome (Sepulveda), recreation lakes, picnic grounds, hiking and
riding trails, and playing fields of many types. These facilities are available for a
majority of the year when the reservoirs are not in use for water storage.

The mainstem channels provide 49 total miles of hiking and bicycle trails. The trail
on the Los Angeles River begins at the Pacific Ocean and connects with the Rio Hondo
trail system, allowing passage through Whittier Narrows Reservoir into the San Gabriel
Mountains. On the San Gabriel River trails, it is possible to travel by foot or bicycle
from the mouth of the river, through Whittier Narrows and Santa Fe reservoirs, and into
the San Gabriel Mountains. These trails are an important resource in an urban area
where cyéling on surface streets is dangerous and where few other cycling paths are
available.

G. NATIONAL OBJECTIVES

The objective of Federal and federally assisted water and related land resources
planning is to attempt to maximize national economic development. Contributions to
NED are increases in the net value of the national output of goods and services,
expressed in monetary units, or increases in economic efficiency. Plans are formulated to
alleviate problems and take advantage of opportunities in ways that contribute to the
national economic development. By deﬁnition, the "NED Plan" is the one which
‘maximizes the net national economic development benefits, consistent with the Federal
objective. |

The policy of the Corps of Engineers in identifying the NED plan is specified in the

“Economic Environm 1 Principl ideli r Water and Rel

Resources Implementation Studies. This document states:
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"The Federal objective of water and related land resources planning is to
contribute to the national economic development consistent with protecting the
Nation's environment, pursuant to national environmental statutes, applicable (
executive orders, and other Federal planning requirements.”

"Protection of the Nation's environment is to be provided by mitigation (as
defined in 40 CFR 1508.20) of the adverse effects (as defined in 40 CFR 1508.8) of
each alternative plan. Accordingly, each alternative should include miﬁgéﬁon
determined to be appropriate by the Agency decision-maker.”

For this type of multi-purpose study, the primary category of NED benefits evaluated
is generally flood damage reduction benefits. Other benefits which may be considered
include benefits from water conservation, benefits from increasing the value of project
area lands, benefits from providing recreation, and benefits from enhancing the socio-
economic conditions of the project area. Flood damage reduction benefits are the
principal source of NED benefits evaluated in this study.

H. STUDY PROCEDURE

Within the. context of these national objectives, the intent of this study was to review
the adequacy of the existing LACDA mainstem system to protect the heavily urban areas

of Los Angeles. A secondary purpose was to determine if there were water con§ervation,4

recreation, environmental enhancement, and transportation needs which couid be; N
addressed in conjunction with any flood control needs. Specific study objectives were:

1. Re-evaluate the estimates of potential rainfall and runoff for the LACDA basm
(meteorology and hydrology review) in light of (a) the experience of the last 40
years and (b) scientific advances which make possible more accurate projections
of rainfall and runoff.
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. -Given revised rainfall and runoff projections, re-evaluate the capacity of the existing
system to safely contain and convey flood flows from headwaters to the Pacific
Ocean, using modern computer modeling techniques to determine the actual capacity
of existing system elements, primarily channels.

. Define the nature and extent of any flooding problem, and identify any related
problems which could be addressed in conjunction with a solution to flood control
problems.

. Formulate and evaluate alternative measures for addressing problems and
opportunities. '

. Identify the National Economic Development plan for solving identified flood control
problems.
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SECTION THREE: PLAN FORMULATION

A. FLOOD CONTROL PROBLEMS AND OPPORTUNITIES IN THE
MAINSTEM LACDA SYSTEM

Causes of the Flooding Problem

The design of flood control channels and reservoirs is based on estimates of
precipitation, runoff, and resulting flow in stream and river channels from storms of
varying magnitude. It is the goal of the Corps to provide flood protection in the most
cost effective manner possible. . In urban areas where system failure could result in
catastrophic damages and loss of life, it is often considered desirable to provide at least
100-year flood protection. A 100-year flood is an event that is likely to occur on average
once in 100 years or, otherwise stated, has a 1 percent probability of occurring in any
given year. The accuracy of precipitation, runoff, and channel flow frequency estimates
is thus critical to the design of an effective system.

Since 1939, when the LACDA system was designed, there have been significant
improvements in methods used for estimating the frequency and magnitude of potential
floods. This is due in part to a longer period of record and in part to better analysis
techniques. Applying more advanced analytical methods, and taking into account the
significant changes in the development level within the LACDA basin, the estimated flow
in most reaches of the Los Angéles, Rio Hondo, and San Gabriel rivers was determined
for storms of various intensities. The conclusions of this review were that the existing
mainstem system provided lower levels of protection than are appropriate for an urban
area. This conclusion was based on the following findings:

1. The storms used as the basis for designing LACDA features in early (1930's)
hydrologic studies, the so-called "design-storms," were found to occur more
often than once in 100-years. This conclusion was based on current analysis
that includes an additional 50 years of storm records since the beginning of the
LACDA system construction. Using the updated rainfall frequency statistics
and more modern techniques of analysis, Corps hydrologic engineers have
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determined that the basis of design for much of the LACDA system was a
storm with a 50-year recurrence interval. A 100-year storm is estimated to
produce significantly more precipitation, runoff, and flow in streams and river
channels. Thus, the LACDA system does not provide 100-year protection in all
reaches. ‘

2. Increasing urban development has resulted in increased runoff because rapidly
draining, impervious cover replaces runoff-retarding soils that support
vegetation. The studies which led to the design of the LACDA system
addressed future urban growth in the southern California area, however, the
designers were unable to predict the impact of urbanization and the
effectiveness of the local storm drain system at carrying this increased runoff
into the main flood control channels.

Since 1939, local officials have constructed a comprehensive system of storm drains
to prevent local flooding. These drains collect runoff and carry it to the mainstem river
channels rapidly. They thus have the effect of concentrating local runoff; the effect on
the flow in the mainstem channels is: (1) very rapid build up to peak flow and (2) peak
flows higher than previously calculated. The system of flood control reservoirs designed
to collect flood flows from the upper watershed areas does not, for the most part, control
the runoff from urban areas, which are in the lower basin. :

From Figure 7 it can be seen that some flooding occurs immediately below Corps
flood control dams during the 100-year event. This excess channel flow is the result of
local storm drain contributions to the mainstem channel. On the 23 mile length of
channel from Whittier Narrows Dam to the Pacific Ocean (Reaches 4 and 5) there are
at least 64 storm drains connecting to the mainstem channel and 12 pumping plants
discharging to the river (see Figure 8). The pumping plants collect local surface runoff
and pump it up over the levees into the river. On average there is local runoff added to
the channel every third of a mile through its entire length. A listing of side drains and
pump plants in the project area are shown in Table 8.
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TABLE 8 :
. LIST OF INTERIOR DRAINAGE FACILITIES
WITHIN THE RECOMMENDED PROJECT REACH

Rio Hondo Diversion Channel and Lower Los Angeles River

SIDE DRAINS

No. Project Size Type| PB Location Remarks
1|} Proj. 555 90" x 108" | RCB | Rio Hondo WB off Rio Del Sol Ave.
2| Other Rio Hondo WB south of Rancho Dr.
3| PD 1296 Rio Hondo EB at Beverly Blvd.
4i Other Rio Hondo WB at Beverly Blvd.
5| Proj. 9901 , Rio Hondo WB nr Madison Ave,
6{ Other Rio Hondo EB north of Whittier Blvd.
7|1 Proj. 6301 Rio Hondo EB NE end of spdg. grounds
8] Proj. 1109 Rio Hondo WB at Roosevelt Ave. drain to spdg.
grounds
9|1 DDI 23 Rio Hondo WB at Mines Ave. drain to spdg.
grounds
10fj Proj. 553 RH EB E of spdg grnds nr Mines. Ave.
11| Other ) Rio Hondo EB at Washington Blvd. drain to spdg.
grounds
12} Proj. 5701 Rio Hondo WB at Date St.
13| MTD 663 Rio Hondo EB at Sycamore St. drain to spdg.
. grounds
14 Other . Rio Hondo EB at Teleiraph Rd.
15| Telegraph Road Drain 72" | RCP Rio Hondo WB south of Telegraph Rd. |drain So spdg.
rounds
16} Proj. PD 622 i Rio Hondo WB nr Zindell Ave. in park d%ain go spdg.
grounds
17§ Proj. 2501 + Other Rio Hondo WB at Greenwood Ave. drain 30 spdg.
. rounds
18} Proj. 695 90" | RCP | FG | Rio Hondo off Bluff St. 8
19}l Proj. 20 96" | RCP Rio Hondo EB at Florence
20§ Proj. MTD 573 Rio Hondo WB at Florence Ave.
21} Proj. 539 Line A 114" x 132" | RCB Rio Hondo off Scott ~ |bouble Box (|
Tl 22|l Proj. 2001 T 72 x 132" | RCB | FG | Rio Hondo off E. Buell St. through
John Anson Ford Park
23|} Proj. 3101 . .. 60" | RCP | FG | Rio Hondo off Dinwiddie St. at
Rio Hondo Dr.
24] Proj. 18 99" x 60" RCB Rip Hondo off Firestone Blvd. Double Box
25|l Proj. 539 69" | RCP Rio Hondo off Firestone Blvd.
26} Proj. RDD 302 o Rio Hondo EB at Stewart & Gray Rd.
27

Proj. MTD 391 Rio Hondo EB north of Garfield Ave.




TABLE 8

LIST OF INTERIOR DRAINAGE FACILITIES
WITHIN THE RECOMMENDED PROJECT REACH

Rio Hondo Diversion Channel and Lower Los Angeles River

SIDE DRAINS
— —— L
No. Project Size Type{ PB Location Remarks j
28| Proj. MTD 369 Rio Hondo WB nr Garfield Ave.
29| Proj. 7850 Line D 66" | RCP | FG | Rio Hondo off Miller Way
30|l Proj. 120" x 84" | RCB Los Angeles R. WB at Southern Ave.
31|l DDI 23 3 - 90" | RCP Los Angeles R. EB at RR Tracks
DDI 23 240" x 79" Los Angeles R. ‘ Double Box
DDI 23 Los Angeles R. Triple Box
: . w/flap gates
32|| Proj. 581 Los Angeles R. WB at Tweedy Blvd.
33|l .Other LAR EB north of Gardendale Ave. .
34} Proj. 19 90" | RCP | FG | Los Angeles R. EB at Hollywood Park
351 Proj. 551 54" | RCP Los Angeles R. off Willard Lane
36| Proj. 19 Line 2 111" x 84" | RCB Los Angeles R. at Rosecrans EB Quad Box
w 37| Proj. 1210 72" | RCP Los Angeles R. WB off Fertile St.
o 38| Proj. 543 90" | RCP | FG | Los Angeles R. off San Carlos St.
39| Proj. MTD 818 Los Angeles R. EB at San Vicente St.
40) Other Los Angeles R. EB at San Marcos St.
41f| Proj. 6101 81" x 120" | RCB Los Angeles R. EB off Compton Blvd.
42} Proj. 9003 42" | RCP | FG | LAR EB off 72nd St. & Atlantic Pl.
43§ Other Los Angeles R. WB at Artesia Freeway
44) Proj. 457 LAR west of Long Beach Freeway
45 Prog. 129 90" | RCP Los Angeles R. WB at Hullett St.
46| Proj. 5108 + Other | LAR WB west of Long Beach Blvd.
47| Other 6 - 48" | RCP | FG | LAR EB 1000’ d/s of Del Amo _ -
48]l Proj. 130 36" | RCP Los Angeles R. off Arbor Natural
49| Proj. MTD 89 LAR EB SE end of spreading grounds |drain to spdg.
‘ rounds
50f Proj. 5103 78" x 54" | RCB | FG | LAR EB off 25th St. at Deforest Ave. Dguble Box
51| Proj. 126 Los Angeles R. WB south of 28th St.
52}l Other Los Angeles R. EB at Willow St.
53| Proj. 5109 54" | RCP | PB | LAR EB off 34th St. at Deforest Ave.
54ff Proj. 9036 4 - 42" | RCP | FG | LAR EB Hill St at Deforest Ave.
: " " 2 - 36" | RCP | FG "
55| Other Los Angeles R. EB at 20ch St.
56|l Proj. 127 ‘ LAR WB north of Pacific Coast Hghway
57|| Other Los Angeles R. EB .at 1l6th St.
58} Proj. 451 + Other LAR WB north of Anaheim St.
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TABLE 8

LIST OF INTERIOR DRAINAGE FACILITIES
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Rio Hondo Diversion Channel and Lower Los Angeles River

SIDE DRAINS

No. Project Size Type| PB Location Remarks
59| Long Beach Drainage Sys. 2 - 42" | RCP | FG | Los Angeles R. d/s of Anaheim St.
60|l Proj. 131 78" | RCP | FG | Los Angeles R. between Anaheim St.
and 7th St.
Proj. 451 54" | RCP | FG | Inner Harbor at Channel No. 2 does not drain
: to LAR
61]| Other Los Angeles R. EB south of 7th St. :
62| Proj. 132 Los Angeles R. EB at 3rd St.
63] Proj. 132 3 - 36" FG | Los Angeles R. at Ocean Blvd.
64l Proj. 132 Los Angeles R. EB at Pacific Ocean
Other = maintained by other than LACDPW PB = Protection Barriers
RH = Rio Hondo FG = Flap Gates
LAR = Los Angeles River RCB = Reinforced Concrete Box
EB = East bank RCP = Reinforced Pipe

WB - West Bank

See plate 14 for locations of drains (use No. for identification)
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TABLE 8
. LIST OF INTERIOR DRAINAGE FACILITIES
WITHIN THE RECOMMENDED PROJECT REACH

Rio Hondo Diversion Channel and Lower Los Angeles River

PUMP PLANTS

No. Project D.A. Location Outler Max. | Ponding
(ac) No.|Size|Type|Disc ar e| Area
(fti/ (AF)
Compton Creek Pump Plant| 682| Compton Creek EB north of Del Amo 3} 30"| RCP 95 87.2
Ivy Street Pump Plant Rio Hondo EB at Ivy St, .082
Paramount Pump Plant Los Angeles R. EB at 72nd St,
Artesia Blvd. Pump Plant Los Angeles R. at Artesia Blvd.
Nrth Boundary Pump Plant Los Angeles R. near Adams St.
Gordon Street Pump Plant Los Angeles R. at Gordon St. ‘
Dominguez Gap Pump Plant| 2530|{ Los Angeles R. at 48th St. g gg" RCP|586 Total 302
"1 RCP
1 | 10"} SP
27th Street Pump Plant Los Angeles R. at 27th St.
Willow Street Pump Plant Los Angeles R. at Willow St.
Hill Street Pump Plant Los Angeles R. at Hill St,
19th Street Pump Plant Los Angeles R. at 19th St.
16th Street Pump Plant Los Angeles R, at 16th St.
Cerritos Pump Plant 1243| Los Angeles R. EB south of 12th St. 2 | 421 SP1120 Total
~at Deforest Ave. 11 10" CI .
7th Street Pump Plant 175| Los Angeles R. at 7th St. 3| 36"| RCP 220 15.3 ac
Seaside Pump Plant Los Angeles R. near Seaside Way 1 8"} RCP
Rio Hondo Coastal Rio Hondo below Whittier Blvd.
| Spreading Grounds to Santa Ana Freeway (EB & WB)

EB
WB

= East bank
= West Bank

See plate 14 for locations of pump:

plants.

RCP = Reinforced Pipe
CI = Cast Iron Pipe
SP = Steel Pipe




The majority of the heavily urbanized watershed lies downstream of any ﬂood
control structure. The rainfall meets impervious surfaces such as buildings, parking lots
and streets, and runs off into the local storm drain network. There are appro:ﬁmately
2000 miles of underground storm drains in Los Angeles County. These drams collect
flows and efficiently convey it to the closest point of discharge, the mainstem flood
control channels. This conveyance process responds very rapidly and provides little
infiltration, storage or route down. The effectiveness of this system precludes any need
to improve the storm drains on a wide scale basis. |

‘ Utilization of computer modelling techniques has allowed for a more detailed
simulation and evaluation of the basin's drainage system performance than was
previously possible. The numeric model used in the analysis is a complex singie event
simulation tool that provides insight on the magnitude and location of excess channel

flow and as a result provides the basis for quantifying the overflow in the ﬂooﬁ plain.

When the high velocity flood control channels were built in the 1930's thejre was
little operational experience with this type of facility. Since that time the ﬁeeboard
requirements for this type of channel have increased slightly due to the potential height
of standing waves in the full flowing channel. This is only a minor consideration in |
determining how much flow will escape from the channel in a greater than deéign event.

Preliminary to modeling the mainstem channels in the LACDA study, the ?major
tributaries of the system were evaluated using a generalized peak-area relatioriship. The
levels of protectibn were found to be generally adequate or the extent of development in-
areas which might be flooded did not appear to be sufficient to justify further
investigation. |

The Without-Project Condition and the Flood Threat

For purposes of evaluating the need for increased flood protection, it is né.cessary to
determine ho_w often flooding would occur if no additional protection is provided, how
widespread the flooding would be, and how much damage would be caused by the
flooding. This is called the without-project condition. The without-project condition is
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generally projected over the entire economic life of the proposed project (100 years fbr a
major reservoir or channel project); that is, an effort is made to predict the changes |
which would occur in development in the project area over this period of time. This -
projection is made so that the costs and benefits of the project can be analyzed over the . |
life of the project, and to accommodate the probability that development levels in a
project area will increase. In the Los Angeles basin, however, there is extensive existing
development. The effect of potential future development in areas of the basin trib’titafy
to the mainstem system was calculated and was determined to have little impact on peak
flows in the lower basin. As a result, the without-project condition does not change
markedly throughout the life of the project.

Based on the review of precipitation and runoff and on re-evaluation of system
capacity, it was determined that the LACDA system does not adequately protect many
areas; the potential for the system to fail is particularly serious in the lower river reaches.
Figure 7 shows the without-project overflow areas evaluated during this study. The Los
Angeles River lacks 100-year protection through about half of its length. In the most |
critical reaches, such as the leveed sections along the Rio Hondo and the lower end of

the Los Angeles River, the level of protection is less than the 50-year level. ,4 |

The estimated 500-year overflow area is approximately 200 square miles, of which %
nearly all may be considered a fully developed, urban landscape. The population
residing within this 500-year overflow area is estimated to be about 1,2,(‘)0,()0(7).w Similarly,
the 100-year overflow area covers approximately 82 square miles, with a population
estimated to be about 500,000. |

Table 9 gives the total number of structures and expected damages within the 100-
year and 500-year overflow area. The total value of structures and contents in the 500-
year flood plain is $40.2 billion. Should such a flood occur, expeéted damages would |
total $5.3 billion (13 percent). Of the 322,000 structures in the 500-year flood plain, ‘ '
approximately 278,000 (86%) are single-family residences. Slmllarly, the total value of .
structures and contents in the 100-year flood plain is $17.3 billion, of which expected
damages would total $2.3 billion (13 percent). Of the 142,000 structures in the 100-year ’
flood plain, approx1mately 123,000 (87%) are single-family residences. }

4
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Measurement of structure elevation for damage estimation was test sampléd. To
ensure that any measurement error was minimized, an analysis of the combined effects
of hydrology and topography were applied. For this analysis a random sample of 1% of
the data cells was selected. Hydrologic cross-sections were site visited with stucture
elevations measured and corrected with street topography maps. Flood inundation
damages under this analysis were compared to those generated by the study's partitioned
cell method. The result of this comparison indicates differences in damages between the
two methods were not significant. Since neither the economic justification nor the NED
plan is affected, no changes were made in the estimates of damages avoided.

For the existing without-project condition, the potential for flooding and
damage along the mainstem system of LACDA can be summarized as follows:

1) Reach 1. From Hansen Dam to the Los Angeles River, the Tujunga Wash
flows through suburban and commercial districts of the San Fernando Valley.
The channel itself is within a greenbelt area which contains several major water
recharge spreading grounds and numerous recreational areas. A flood in this
reach would thus inundate some development, but the mostAsigniﬁmht ;
overflows would be confined to a largely undeveloped area. A majority of
anticipated damages would be to residential structures and their contents,

2) Reach2. From Sepulveda Dam to the Arroyo Seco confluence, the Los
Angeles River flows in an entrenched channel through highly developed
commercial and residential property. A significant flood could break out of the
channel at a number of points, but the extent of a breakout would be limited by
the slope of the land towards the channel. Very high value propefty such as
several movie and television studios would be flooded, but flood depths would
not be great. A similar flooding scenario would occur as the river flows out of
the San Fernando Valley into the central Los Angeles Basin. Rail yards and
some heavy industrial areas would be flooded, but impacts would be limited and
of short duration. :
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3)

4

5

6)

'Reach 3. From Arroyo Seco to the Rio Hondo confluence, the Los Angeles

River passes through very heavily developed industrial and commercial areas.
A 100-year flood would break out in an area between the Pasadena Freeway ~
and the Santa Monica Freeway, inundating rail yards, blocking major roads and

freeways, and flooding major shopping, commercial, and government buildings. .
A vast majority of damages would be to commercial and industrial structures

and their contents. A 500-year flood would break out in the same general

vicinity but would spread over a much larger area, flowing across much of

central Los Angeles before returning to the mainstem channel downstream.

Flow depths would be moderate over a majority of this area.

¥

Reach 4. The most serious flood threat is to this Los Angeles River reach, from
the Rio Hondo to the Pacific Ocean. Flows overtopping the levees (generally
upstream from bridges) would rapidly erode the unprotected levee walls and
inundate the relatively flat and very heavily developed areas in this lower basin.

Structures in the immediate vicinity of the breakout would suffer heavy damage

from very deep and fast moving flows. Damages would also be high in several -
large low-lying areas where flood waters would tend to accumulate.
Development in this reach includes several major freeways, rail lines and rail
yards serving the Ports of Los Angeles and Long Beach, major refineries and
petroleum products storage facilities, 1é:ge industrial complexes, and extensive
residential and commercial developments. .

Reach 5. The Rio Hondo reach, from Whittier Narrows Dam to the Los
Angeles River confluence is also heavily developed. Breakouts from the Rio

- Hondo would also involve levee failure, and flows from a flood originating in

this reach would eventually co-mingle with those from the Los Angeles River,

_exacerbating the flooding in the lower river basin. |
\

Reaches 6 and 7. The San Gabriel River from Whittier Narrows Dam to the |
Pacific Ocean flows through predominantly residential and commercial areas, ‘
although there is some industrial development near the river. This section

currently provides a minimum of 100-year protection, but levee failures on the
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8)

Rio Hondo during more frequent events can result in floodwaters along the
western bank of the San Gabriel River. |

Reach 8. From Santa Fe Dam to Whittier Narrows Dam the San Gabriel River
flows through residential and commercial areas, but no significant overflows
along this reach are anticipated. The channel provides 500-year protection
levels because of the controlling presence of Santa Fe Dam. Inflows to the dam
greater than the 200-year event would spill into nearby gravel pits which have
relatively massive capacities (on the order of 100,000 acre-feet). There would
be significant damages to gravel mining operations, but adequate flood warning
should permit all personnel to be removed prior to a flood. Damageé in this
infrequent event could be severe to the gravel pits.

Reach 9. Compton Creek is included as a reach so that the effects of a
mainstem solution could be mitigated. The creek itself does not provide 100-
year protection and is more appropriately studied under a separate aﬁthority
Any future improvements to Compton Creek do not affect plan formulatlon on
the mainstem Los Angeles River.

Channel inadequacies are most serious in the lower Rio Hondo and Los Angeles

reaches.

River reaches for several reasons. First, in these reaches the river is contained by levees
which may be 10-15 feet above the surroimding ground. Flow over the top of these
levees for a period of an hour or more would very likely erode the unprotected back face
and cause the levee to fail. The result would be high velocity breakout from the channel
which would do significant damage in the immediate vicinity of the breakout and would
then spread out over a wide area. Second, in the lower basin, there are also low lying
areas where flows would accumulate to depths of 10 feet or more, causing serious
damage to structures in these areas. Third, the lower mainstem is carrying the collected
flow from the hundreds of square miles of drainage area. This massive accumulated flow
Tepresents a greater flood threat in the event of a system failure than exists in the upper
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' . Table 9.
Number of structures and estimated damages, by reach, |
' 100-year and 500-year flood plains, Los Angeles River and Rio Hondo.

v ' — 500-year Flood plain  100-year Flood plain
‘ No. of " Damages No. of ; Damages
Reach . _ Structures in Smill Structures in Smill
1 Tujunga Wash - . 17,948 249.4 3,605 100.3
2 LAR above Arroyo = 9,425 305.7 1,272 19.4
Seco’ , : . ‘
3 LAR above‘RiO‘Hondo . 81,703 618.2 700 : 67.0
| 4 LAR above Pacific 71,093 2,109.8 58,248 ‘1,661.4
| Ocean
5 Rio Hondo . =~ = 242.0 . 441.0
: }*44,900 }%24,108 ‘
6 San Gabriel below 678.2 § 0
Whittier Narrows . :
7 San Gabriel above 96,711 1,118.2  %*53,575 } 0
Pacific Ocean o : ‘
Total Project *xx37T, 780 5.321.5 131,508 ;2,239.1

: NOTES * Combined total for Reaches 5 and 6 (overflows originating in these
g reaches commingle)

** . Some structures in this reach may experience flooding but the
source of the overflow is not Reach 7, thus the damage is not
attributed to ‘Reach- 7

Ak Damages in the upper San Gabriel River reach (Reach 8) were not
estimated because this portion of the LACDA system was found to
provide 500-year protection, with the exception of the gravel pits
that receive sp11 way flow from Santa Fe Dam.

Damages from overflows along Compton Creek were not calculated.
Compton Creek was included as a project reach only because of the

gotential ‘for channel modifications on mainstem reaches to impact
evels of protection at- Compton Creek.

Revised 2/92-




B. RELATED PROBLEMS AND OPPORTUNITIES

‘ While exploring flood control problems and appropriate methods for solving them, it
is also appropriate to identify related problems and opportunities which may be ‘
addressed as a part of a solution to the primary flood control problem. For example, in
designing a channel to solve a flood problem, it may be possible to provide a recreation
area 'adja(:ént to the channel at little additional cost. The problems and related planning
opportunities identified in this study are discussed below. ‘

Sediment Manazement

There are 114 debris basins, generally located at the mouth of the canyons in the San
Gabriel Mountains. These facilities are nearly all owned and maintained by the County.
Their purpose is to retain sediment and debris while passing the clearer runoff into the
flatter gradient channels of the Los Angeles basin. Channels flowing with clear water
are far more effective conveyors of runoff than when they are filled with sediment laden
flows. The County also owns and maintains 15 multi-purpose dams in the LACDA
basin, generally upstream from the Corps' facilities. At present, more than half of the
space behind these dams is reserved for flood control and the remainder is reserved for
water conservation purposes. These dams intercept most of the sediment from the
watershed above them, effectively limiting the sediment load reaching the major Corps
flood control facilities. The County is thus faced with a significant maintenance problem,
as high sediment loads tend to reduce the capacity of these facilities for water
conservation as well as flood control purposes. In the past the County has occasionally
sluiced this sediment downstream as a part of an operation and maintenance activity. If
the sediment reached a Corps facility and settled out, it was subsequently removed by
the County. There are environmental impacts associated with sedimentation bf

‘ downstream streambeds, and there are also associated short-term reductions 1n flood
storage capacity when this material settles out in a flood control facility. Addressing
future management of sedimentation may require greater expense and the development
of alternative methods of collection and disposal. |
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At present, sedimentation is not a significant problem at any of the Corps flood
control facilities because the upstream County dams and the system of debris basins in
tributary watersheds effectively limit sediment inflow to the facilities. The exception of
high sediment inflow at Hansen Dam has been effectively addressed through a A
commercial sand and gravel mining lease arrangement. As a result of these efforts, no .
sediment allowance at any LACDA mainstem reservoir is currently filled.

While sediment is not currently considered a major problem from a flood control
perspective, sediment management was considered worthy of study. This feasibility study
looked at upper watershed sediment control through erosion control and check dam
construction.

Water Conservation

Given the outlook for population growth (and therefore for increased water demand)
and the limited supply of water available in the semi-arid southwestern United States,
major flood control reservoirs represent a potential water conservation resource of some
importance. At such reservoirs, conservation programs involve capturing late storm
season inflows (when the danger of a major storm and flood event is low) and releasing
them slowly to downstream groundwater recharge basins. This action is always limited
by the need to ensure against flood damages.

It may be possible to increase the amount of water conserved in this manner. Any . \
increase would depend on a re-evaluation of the amount and timing of inflows and ‘of the
flood control capacity of downstream reaches of the mainstem system. If it were possible
to safely begin to store water for conservation purposes earlier in the spring, then water
now lost to the sea could be captured. : ‘

The key to such action is the capability of the downstream mainstem channel system
to contain releases from the reservoirs. The greater the capacity of downstream channels
(to an extent), the less risk there is in holding supplies behind the mainstem dams for. .
water conservation. Thus, before water conservation could be studied in detail, it was
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essential to evaluate the flooding problems on the mainstem system and de?elop
solutions which would reduce the probability of significant flood damages.

This feasibility study explored the potential to lncrease water conservauon by
increasing delivery to spreading grounds, creating off-stream detentlon/conservatlon
basins, and trading developable flood control space for existing water conservation
storage. None of these measures were supportable on a flood control basis, and, as such,
this report does not spec1ﬁcally address alternatives for water conservanon. Once the
flood control capability of the mainstem system is upgraded to appropnate levels, it will
be pOSSlble to formulate and evaluate these and other water conservation measures. ‘
This analysls may be undertaken as a separate study on a system-w1de basis or under the
general operational review authority granted to each District Commander. The District
Commander is authorized to revise the storage allocations and operating schedules for
Corps reservoirs within specific limits, provided that the public has an opportumty for
review and comment. The Corps currently cooperates closely with the County to
conserve as much runoff as possible.

Transportation

The need for transportation improvements in southern California is docﬁﬁented in
numerous local, state, and federal reports. Basin freeways currently expenence Iong |
periods of congestion, as do many city arterials.

Numerous studies by other agencies have suggested that the flood control channel -
rights-of-way, and indeed the channels themselves, could be used as transportatlon .
corridors. The Los Angeles River channel, for example, runs parallel to the Long Beach
Freeway for much of its length and passes from Long Beach to downtown I/st‘Angel‘es
through major industrial areas. From downtown it then proceeds northwest into the
major industrial and commercial areas of the San Fernando Valley. The San Gabriel
River channel parallels the San Gabriel River Freeway (I-605), passing from south Long
Beach through commercial and residential districts into the San Gabriel Valley. In =2l
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cases, these are heavily traveled routes'. If the river channels could be adapted for
transportation purposes, then a significant transportation benefit might be achieved.

In the late 1970's and early 1980's, the transportation problem was addressed to
determine whether it should be carried forward for detailed study as a part of this report.
Two studies were undertaken. First, the feasibility of using the existing Los Angeles
River channel (concrete lined) as a busway was evaluated in a cooperative Corps-
Southern California Rapid Transit District (SCRTD) test. The channel, without
alterations, would not provide for short-haul service as there are no terminal facilities, 7
and access to the channel is limited. However, SCRTD developed a test of the channel
as a commute (express) busway. In this test, buses traveled the route from Long Beach
to downtown Los Angeles both within the unobstructed channel (cleared of water and
debris) and along local freeways.

The result of this SCRTD test was that local freeway routes were as efficient as use
of the river channel. Although there was no traffic in the channel invert, the driving
time between destination points via the channel right-of-way was equal to or greater than
the driving time via exjsting roads.

Following this test, a conceptual study of potential roadways along the river channels
was conducted. A number of busway and railway alternatives were evaluated. While
several designs were found to be promising and technically feasible, two problems were
identified which have a significant 1mpact on project feasibility. First, designs involving
singie structures raised above channel level on piers placed in the center of the channel
would raise the water level in the channel and would create significant turbulence and
backwater, thereby increasing the risk of flooding. Second, all designs, including designs
which provnded for single-lane and double-lane corridors along each side of the channel,
requu'ed numerous costly overpasses at bridge crossings along the river. The Los
Angeles County Transportation Commission independently abandoned the Los Angeles
River ahgnment of the San Fernando Valley light rail system in 1988.

The general conclusion of these studies was that effective use of the channel rights-
" of-way for transportation would have prohibitive costs. Furthermore, implementing
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transportation within the existing channel right-of-way would constrain nuxhefous flood
control solutions being studied. Because of the magnitude of the flood damage potential,
this was not considered an appropnate constraint.

For these reasons, transportation problems have not been included in the detailed
analysis of flood control problems and alternatives for their solution on the mainstem
system. However, recent proposals for transportation use of the channel invert from
Long Beach to downtown Los Angeles have some potential for implementati(jm. Use of

" the channel by trucks would, according to state officials, greatly reduce trafﬁé on the

Harbor and Long Beach Freeways, which are major commercial arteries from the harbor
area to industrial and commercial centers in the basin. Transportation pmposals may be
evaluated separately by the Corps at a later date; nothing in the planned upgrade of the
LACDA system appears at this time to preclude adaptation of the channel fdr such uses.
The expectation of utilizing this facility as a transportation corridor must be fempered
with the constraint that flood control operations cannot be hindered or dlmlmshed and
that public safety is paramount in operating the flood control system. The channel will
continue to be used as a bus driver training ground/motorcycle policeman pracuce

location and a favorite set for the movie industry.

Recreation

Because the study area is a densely populated urban environment, reaeaﬁon
opportunities are limited and opportunities to improve recreation are importzjmt;
Throughout this study, it was clear that an effort should be made to identify and ‘pursue
new recreation opportunities to complement the existing recreation network. 'Recreation
opportunities explored during this study included the potential for recreation éassociated
with any new reservoirs or channels. In considering channel alterations, the j;otential to
create new linear urban parks was given consideration. Where an a.ltematlve would
involve changes to an existing channel or reservoir, alterations to improve the exlstmg
recreation system could also be addressed.
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Aesthetic Treatment

Within the mainstem channel system, there are numerous opportunities to enhance
the environment; many alterations to the channel environment have been proposed by
local, state, and federal agencies, including restoring the channel invert to a natural
condition, removing asphalt from the channel levee crest and creating a greenbelt. A
number of suggestions were evaluated for altering the channel configuration to provide
off-channel basins for recreation and to improve channel aesthetics.

The general conclusions of early study of these proposals has been that (1) they.
would be difficult to implement within the highly constrained rights-of-way for the
existing mainstem system and (2) the cost of expanding the rights-of-way to permit such
alterations to the system would be prohibitive. For example, doubling the width of the
right-of-way for the Los Angeles River to permit a greenbelt area to be developed would
involve removal of a major railway line and switching/cargo transfer yard, removal of ‘
numerous major manufacturing and distribution facilities, and removal of hundreds of
residences and small businesses. The cost of this action for the reach from Long Beach
to downtown Los Angeles would be excessive.

Early in the study process, then, it was determined that only limited aesthetic ‘
treatment would be economically feasible within the LACDA mainstem system existing |
rights-of-way. The problems which could be addressed were (1) the potential to add ‘

\ greenbelt corridors in reaches where rights-of-way were not seriously constrained, and (2) ’
in' locations where no additional rights-of-way are available, improving the existing
aesthetics with vegetation.

C. . PLANNING CONSTRAINTS

Planning constraints are overriding concerns that must be considered in the ‘
development of plans. The following are planning constraints identified in this study.
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Environmental Values
|
|

Although the County of Los Angeles and all of its attendant cities recognize the
seriousness of the flood problem within the LACDA basin, it is very important that
environmental and esthetic values be respected. Any proposed program for ﬂood control
must take these values into account.

Cultural Resources

The Corps of Engineers, pursuant to regulations of the Advisory -Coun’cil: on Historic
Preservation implementing Section 106 of the National Historic Preservation? Act
(36 CFR Part 800), is responsible for identifying cultural resources that may}be affected
by the proposed project. The Corps must also evaluate the eligibility of suclzl resources
for listing in the National Register of Historic Places. An assessment is macie in
consultation with the California Historic Preservation Officer of the project éffects on
cultural resources that are determined to be eligible for inclusion in the Natlonal
Register.

Rights-of-Way Requirements

Dense residential and commercial development currently borders the rigihts-of-way of
existing channels. In general, while limited increases in rights-of-way may be acquired
for flood control purposes at a cost consistent with economic feasibility, achisition of
large blocks of land would have very significant social and economic impactsi If other
cost-effective methods for providing flood protection are available, it is imprhdent to
consider acquiring significant new rights-of-way. Such an approach has the eﬁem of
disrupting the communities and businesses which the flood control project is intended to
protect.

While it must be recognized that many alternatives involve buying rights-Lf-weiy
within the community, a widening plan that displaces miles and miles of peoﬁle and
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businesses is therefore unacceptable if an alternative can be formulated that would stay

within the existing channel rights-of-way and provide similar benefits.

Displacement of People and Businesses

The Uniform Relocation Assistance and Real Property Law (Public Law 91-646, as
amended) requires that any local sponsor acquiring land for a project involving the
federal government must comply with provisions of this law. Specifically, this entitles

people or businesses that are displaced or otherwise impacted by the project to proper -

compensation for their inconvenience, and to assistance in relocation if necessary. This
assistance is in addition to any funds expended for actual purchase of property and -
improvements.

Groundwater Recharge

Recharge of the groundwater basins is extensive throughout the Los Angeles Basin,
and is conducted by several Water Replenishment Districts. An overriding concern of
both the local sponsor and the members of the Water Replenishment Districts is not to
decrease the existing groundwater recharge. An example of an area that might be
impacted is the stretch of the San Gabriel River that is currently soft bottom, in which
water is frequently recharged. Accordingly, any flood control improvement along this
reach of channel should not have an impervious bottom, or should make provision for
the mitigation of loss of recharge area.

Bridges and Traffic

" Automobile traffic in southern California currently strains the existing system of
freeways, which have extended rush-hour periods. The freeways cross the Los Angeles,
Rio Hondo, and San Gabriel rivers at numerous locations. Efforts to avoid impacts to
these freeway overcrossings, and thus to traffic within the basin, were a significant
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N planning constraint. Plans which would involve disrupting a major_ freeway interchange
T were considered to have severe socio-economic impacts.

' D.  PLANNING OBJECTIVES

General

The water and related land resources problems and opportunities identified in this
study are stated as specific planning objectives to provide a focus for the formulatlon of
alternatives. These planning objectives are as follows. !

To reduce the potential for human suffering and possible loss of life duei to
catastrophic failure of the flood control system, wherever feasible. |

To reduce flood damages from the study reaches, wherever feasible.

S To provide, where feasible, project-related water conservation, recreation
| development, sediment management, transportauon, and environmental enhancement
opportunities.

Selection of the National Economic Development (NED) Plan

A project for flood control involving federal funds must satisfy general eéonomic
criteria that have been developed to protect the Nation's investments. The followmg
three items are used when evaluating alternatives.

a) A positive benefit-to-cost ratio must exist. That is, the annual dollatjP value of

‘ tangible benefits must exceed the project's annualized cost. The beﬁeﬁt/cost
ratio must be at or above 1.0 for an alternative to be considered economically
feasible. |
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b) The scale of the improvements should consider maximization of net benefits
(benefits minus costs).

c) The stated result of the improvements must be accomplished with the most
economic means available.

Principles and Guidelines for Federal water resources planning require that a plan
be identified that produces the greatest contribution to the national economic
development (NED). This plan, termed the NED plan, is defined as the plan providing
the greatest net benefits as determined by subtracting annual charges from annual
benefits. Further, the NED plan is to be selected as the recommended plan unless the
Secretary of the Army grants an exception when there is some overriding reason for
selecting another plan based on federal, state, local, or international concerns.

E. FORMULATION OF PRELIMINARY PLANS

Plans for rehabilitation and upgrade of the LACDA flood control system were
formulated in accordance with the National Environmental Policy Act and the 1983
Water Resources Council Principles and Guidelines. Economic, environmental, and
sacial impacts were considered throughout plan formulation.

Alternative Identification

Alternative solutions were identified in close cooperation with representatives of the
Los Angeles County Department of Public Works and the U.S. Forest Service. County
and Forest Service reports and plans were reviewed to avoid duplication of effort during
the initial stages of plan formulation. Members of these agencies, as well as Corps
representatives of the LACDA study team, held weekly plan formulation meetings over
several months to address all possible alternatives. Recreation opportunities were
discussed. Some potential opportunities existed but no local sponsor came forth at this
time to cost share, therefore it was not pursued further. Flood control was the primary
focus for alternative plan identification. ’
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The alternative analysis was a logical outgrowth of the problem identiﬁéatiOn phase o
of the study. It was initially obvious that a system-wuie review was appropnate, as : |
opposed to a limited review which would only address problems in speczﬁed reaches of
the LACDA system. With this initial direction established, it was possible to approach
plan formulation from a broad point of view, examining measures which could be taken
to improve system performance throughout the basin, including the areas upstream of
major reservoirs, the channel system in place throughout the urbanized basm, and the

features of the local drainage system.

The initial stage of plan formulation was a broad, strategic review of all %potential_‘
measures which could reasonably be used to address flooding problems. The procedure
for identifying these measures was, first, to generate a checklist of all possibie strafcgies'
for flood damage reduction; and second, to use the checklist geographically hy ' |
formulating possible solutions on each segment of the LACDA system. The analysxs
began with the upper watershed areas and worked downstream through the system. In
this way, any downstream measures would be formulated with full understandmg of tho i
potential effects that upstream modifications might have on channel flow ché.raaeﬁstics;' "

The flood damage reduction measures fit into four main categories:

1) Reduce inflow to the system (detain water),

2) Convey more water in the system (increase channel capacity),
3) Damage management (floodfighting, floodproofing, etc.), and
4)  Alter the reservoir's current operating regulations.

Item 4, re-regulating reservoirs on a system-wide basis to coordinate releases and
thereby reduce flows within the channels, was proposed and given an initial évaluation.
Studies were conducted to optimize the current mode of reservoir operationsj,.
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It was concluded that reoperating reservoirs cannot eliminate the potential flooding
problems in the Los Angeles Basin. It is possible to improve the level of protection on
some channel reaches but this benefit is often offset by a decrease in the level of
protection elsewhere in the system. The Reservoir Regulation Section of the Los
Angeles District is constantly striving to improve the methods of reservoir operation.
While some improvement can be expected over time, it cannot be guaranteed or ‘
quantified at present. Thus, the existing approved operation schedules are used as the
basis for comparing alternatives. .

The use of a "real-time” reservoir response procedure has also been evaluated. Real-
time operation involves nearly instantaneous transmission of extensive field data to the -
District's operational center. This information is usually processed by computer model ;
to aid in deciding on the most efficient reservoir operation plan. The LACDA system
was evaluated to determine the applicablity of this process. |

A real-time network of gages currently exists in the basin. The accompanying

computer model was modified in order to minimize its run time but the shortest run time Sl e
acheived was approximately one hour. Decisions must be made in a shorter time frame =~ -

than this so the model was eliminated as a feasible tool. As an alternative, it can be
assumed that the information can be received, evaluated and acted upon within 30 -

‘minutes. The time it then takes for a dam tender to complete a gate change can be 1‘5,'1 ) \: o

minutes or longer per gate. If, for example, the system location under stress was the
confluence of the Los Angeles River and the Rio Hondo, the controlling dam would be
Whittier Narrows Dam. The travel time for flows from Whittier Narrows Dam to the
confluence is 30 minutes. Thus, an optimal real-time operation could have an influence -
on flows at the confluence 1-1/4 hours after knowledge of the threatening situation was -
received. This assumes that all gages and system elements are fully functional.

The basin's response time is usually an hour or less, especially in the urbanized |
portions of the lower Los Angeles River. As a result, it appears that an optimal real- .
time response cannot avoid adverse impacts should the floodwaters threaten to exccéd o
channel capacity. While future refinements to the current operating plans may be
expected, they are not adequate or reliable enough to preclude the need for strucmral o
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solutions to the flooding problem. These considerations led to the decision not to rely
on re-regulation of the reservoirs as a solution to the downstream flooding problem.
Having eliminated reservoir re-regulation as a measure under consideration, the
remaining three categories of measures (Table 10) were examined for general
appropriateness for each reach of the LACDA mainstem system.

Regional Applicability of Alternatives

Upper Watershed Areas

The first geographical areas to be explored were the watersheds above existing flood
control reservoirs. Using previous Corps, County, and Forest Service studies, these
watersheds were examined to determine which measures might reduce the inflow of
floodwater to the existing LACDA system.

Measures considered included:

1) New dam construction in the upper canyons,

2) Vegetation and debris management measures, and

3) Modifications to the existing operating procedures of the County's upstream
reservoirs (increase the storage space allocated for flood control).

Alterations to Existing Flood Control Reservoirs

Excavation of a reservoir to increase its flood storage potential and the capability of
raising, re-gating, or otherwise altering the spillway elevation for the four major flood
control reservoirs in the LACDA system was evaluated. Modifications that would
increase the amount of flood control storage at existing dams by impounding water at a

- higher elevation are generally only possible where development around the reservoir's

existing maximum storage boundary is sparse. The surrounding lands may then be
available for purchase at an economit:ally feasible price.
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During the analysis of the channels downstream from the major reservoirs, the focus
of the plan formulation process shifted from retention of floodwater to quicker
conveyance or short-term detention of channel flow. A wide variety of measures was
considered in this evaluation, to include:

1)
2)
3)
4)
5)
6)
7
8)

9)

10)
11)

Deepen existing channels

Widen existing channels

Raise existing channel walls

Remove and replace or modify bridges constricting channel flow

Divert flows into tunnels for delivery to the ocean

Divert excess flows into new detention or groundwater recharge facilities
Alter the channel shape from trapezoidal to rectangular

Change the channel substrate and side wall material (from rock to concrete, for
example)

Armor the back sides of earthen levees with non-eroding material to prevent
catastrophic levee failure

Alter inlet structures and bridge piers to reduce turbulence in the channel
Floodproof and/or construct temporary walls on major roadways which would
permit the diversion of floodwater for brief periods into these temporary
channels

At the same time these measures were being considered, each reach of channel was
evaluated to determine if damage management measures such as local flood walls, other
flood proofing measures, or flood plain management might reduce the extent of
damages. In addition, flood warning and evacuation plans were considered.

The result of this initial planning was a list of measures (Tabie 10) which might be
appropriate for each distinct reach of the LACDA flood control system. These measures
were screened to determine which measures would be carried forward for detailed
feasibility analysis.
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Table 10. Measures considered for flood damage reduction.

STRATEGY

B. Modify Existing Faciliti

Modify Existing Dams
Increase Height
Excavate Material -
Change Gates/Outlets

2. Convey More Water in the Mainstem System

A. Create New Conveyance Facilities -

Pipelines/Diversions
Tunnels . o
New Channels/Aqueducts

B. Increasc Existing Channcl Efficiency

Alter Existing Channels -
Raise Channel Walls
Widen e
Convert to Rectangular
Deepen
Increase Slope
Armor Back Side of Lem
Reduce Channel Roughness
Reduce Bridge Obstructions
Clear Span Bridges
Modify Piers and Decks

3. Damage Management
Relocation

Floodproofing
Floodfighting
Flood Plain Management/Insurance
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Public Involvement

A complete initial planning effort involving local and other Federal governmental
agencies was critical to ensure that the public was presented a thorough list of possible
solutions. No measure which could reasonably be expected to contribute to the solution
of the identified problem was eliminated during the initial phase of plan formulation.
Thus, when the public presentations were formulated, no measures which were viable
from an engineering standpoint and which could contribute to the solution of flood
control problems had been eliminated. The public was presented with a broad spectrum
of measures to consider and discuss.

The effort to formulate a public involvement program was complicated by the size
and population of the affected area. There are over 750,000 households and businesses
in the area directly affected by projected overflows from the existing LACDA system,
and the population which would be affected by any project is well over 4 million. These
people must be afforded the opportunity to comment on formulated solutions and to
recommend measures, in addition to those addressed during the initial plan formulation
process. To make this possible in such a densely populated region, multiple approaches
were used for public involvement. '

Personnel from the County Department of Public Works were involved in the
planning from the beginning. Local officials were relied on to help guide the initial
planning, pointing out where some measures might not be locally acceptable and
explaining local perspectives on the problem. To inform other local officials at the city
level, open-forum workshops were held to discuss issues, concerns, and other solutions.
Also, the Los Angeles County Board of Supervisors, the governing body of the local
sponsor, was kept informed of study progress.

Information about the general potential flooding problem for the drainage basin was
made available to people through the local media, in particular through press releases
and interviews in the major newspapers in the region. An initial problem analysis was
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made available in mid-1985, prior to plan formulation, giving the general public an
overview and an opportunity to communicate with Corps planners. There was an
intensive publicity campaign that included a public mailing of informational brocures in
1987, and follow-up publicity about the project in spring of 1989.

Public presentations were made in October 1987 and again in March 1989. They
were focused on the identified problem, including both overflow analysis and the
economic assessment of damages and the array of formulated, corrective measures being
considered. At least one such presentation was made in each affected area of the
LACDA watershed. Presentations consisted of a general introduction and a detailed
- slide/video briefing, followed by an open question-and-answer period. An information
bulletin was provided to all attendees. At the end of each briefing, response cards were
handed out and a mailing list circulated to ensure that all interested in the study
received future informational bulletins.

This open and active public involvement effort will be continued, to include review
of this Feasibility Report and review of future design efforts.

F. EVALUATION OF PRELIMINARY ALTERNATIVES

The large number of preliminary alternatives considered were evaluated at several
levels of detail. First, all alternatives were evaluated to determine if they showed
promise of meeting project objectives. Numerous alternatives were eliminated on the
basis of this initial analysis. Second, alternatives which showed some promise of meeting
project objectives were subjected to a preliminary benefit-cost analysis. The screened
alternatives are described in this section in the order they were presented in Table 10.
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Strategy One: Reduce Inflow to Mainstem System

A. Integrate Flow Retarding Facilities into the System

Detention of water within the system of dams and channels is a primary strategy for
reducing inflow to the mainstem system and improving flood control in urban areas.
Detention can be achieved by capturing flows behind dams or by diverting flows into
undeveloped areas such as gravel pits, groundwater spreading basins, floodways,
wetlands, and other low-lying areas. 'In addition, a number of secondary options for
reducing flows in the mainstem channels by increasing groundwater storage were
considered, among them, injection wells and channels with holes in the invert and side
slopes (perforated channels). Several detention strategies were eliminated after a cursory
review. .First, floodways were eliminated because there is simply no adequate
undeveloped land for such floodways, and the massive amounts of water which would
need to be diverted into the floodway would move with such force as to threaten to
cause significant damage to any natural landform. A floodway susceptible to failure
would thus merely transfer damages from one reach of the river to another, an
unacceptable solution to the problem.

Second, storage in underground reservoirs, aquifers, or wetlands was eliminated
because there are no undeveloped sites in the LACDA basin appropriate for these
alternatives. Underground reservoirs would have to be capable of 10,000-20,000 acre-
feet of storage and would cost perhaps hundreds of millions of dollars to construct.
Injection of excess flow into aquifers would be too slow to affect peak flow significantly.
And there are no wetland sites in the LACDA basin which could be used to store water;
all wetlands remaining in the basin are near the coast. None of these options was found
to have any appreciable impact on peak flows in the channels. Given only limited water
conservation benefits from these options, and the potential for high costs and some
impacts to flow rate in the channels (greater flow resistance and turbulence from
perforated channels), they were eliminated from consideration early in planning,

Another option involves land management to reduce runoff and debris production in
the upper watershed, thereby reducing peak flows. Management of vegetation is one
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approach, but it is generally effective only where the slope of hillsides is moderate and
substantial vegetation can be established. This is not feasible in the semi-arid mountains
surrounding the Los Angeles Basin. The steep slopes and long hot, dry seasons mean
“that vegetative communities at most elevations are limited to coastal sage scrub, grasses,
and chaparral. These communities burn off in the fire season with some regularity, and
there is often little chance for significant growth prior to the start of the rainy season.

A second approach is construction of debris basins and check dams. There are
already 129 major debris basins in the upper watershed areas, and effective sites for
additional basins or check dams have generally been utilized. In addition, these
structures are generally too small to significantly reduce peak flows to downstream areas;
they fill quickly in early flood stages and have no capacity remaining when peak flows
occur.

Erosion control and alteration of the watershed to improve retention of rainfall are
both extremely difficult to accomplish. If they could be achieved, it is doubtful that they
would have a significant impact on peak flooding because peak flows occur when thin
soils have been saturated and there is no additional capacity in the soil. This approach
is worth pursuing in the long term for the benefit of improved land management, but
cannot presently be relied on to provide significant reductions in peak flows.

Upper watershed erosion control also does not address the problem of increases in
lower basin local runoff, which cause the majority of the flooding problems in the basin.
Therefore, there would be only minor benefits from programs that reduced upper
watershed runoff and erosion. They were not pursued as primary solutions to the
flooding problem.
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New Dams

New dams in the canyons above existing Corps facilities were considered at the
. following locations:

1) The Los Angeles River basin above Sepulveda Dam,

2) Tujunga Wash above Hansen Dam,

3) Arroyo Seco watershed above Devil's Gate Dam, a local dam owned by the city
.of Pasadena, and

4) The watershed above the Santa Fe Flood Control Basin.

These locations were determined to have the largest potential capacity of all those
surveyed.

Small dams have little effect on peak flood flows because they fill up very early in a
flood and therefore have no capacity when peak flows arrive; the runoff they do capture
arrives prior to peak flows and would therefore generally pass harmlessly within the main
river channel to the ocean. Since they are spilling when peak flows occur, they do not
reduce the flooding problem. To be effective, an upstream dam would require at least
10,000 acre-feet of storage.

Factors that needed consideration in an analysis of new dam sites include the
following:

1) The environmental impacts associated with the construction of a new dam
would require substantial mitigation.

2) The Forest Service woﬁld not favor dams unless they have public access and
recreation areas.

. 3) Small dams would require costly debris removal while providing minimal
benefits.




4) Many of the dam sites considered in the initial plan formulation stage were in
relatively developed areas, and construction would require relocation of
recreation facilities, roads and some homes.

5) If new flood control capacity were proposed, a reoperation analysis would need
to address how the existing space would be incorporated into the existing system
and what potential existed for increasing available water conservation space.

In the western upper watershed, the three sites were identified - north of Pipe
Canyon, near Bill Lake Camp, and on the Little Tujunga - and evaluated to determine
whether they would have a significant impact on flooding; that is, whether their
maximum potential capacity would be adequate to affect peak flows. An analysis
indicated that these reservoirs would be at or near capacity when peak inflows were
experienced and, therefore, that they would have virtually no impact on peak flow into
the major downstream reservoirs (Sepulveda and Hansen Reservoirs). In addition, their
estimated costs were high, and there was potential for significant environmental and

recreational impacts.

None of the new dam alternatives would have allowed outflows from Hansen or
Sepulveda reservoirs to be reduced enough to have an effect on downstream ﬂdoding
problems. For example, even a reduction in releases from Sepulveda Dam of 20% (3300

ft3/s) would have only minor impacts on downstream flows because local runoff increases
flow in the mainstem by as much as 40,000 ft*/s.

A new reservoir was considered in the watershed above Devil's Gate Dam on Arroyo
Seco. Such a reservoir would reduce flooding to some extent in the downtown Los
Angeles area, but would not have a major impact on the lower Los Angeles River where
the flooding problem is greatest. Thus there would be relatively high costs and
environmental impacts without offsetting flood control benefits.

In the upper San Gabriel River watershed, several sites were evaluated. In this
watershed, the major dam sites have already been used, and the remaining sites would
have little storage and thus little impact on downstream flooding.

85




In short, new dams in the upstream canyons were found to have too little storage to
provide significant flood control benefits. At the same time, they would have had high
costs and potentially high environmental impacts.

New dams were also briefly considered below the existing major reservoirs, for
example, on Tujunga Wash below Hansen Dam and on uncontrolled tributaries such as
Compton Creek. A brief survey of the potential sites, no‘ne‘ of which held much promise
as dam locations, indicated that a facility large enough to have an effect on flows
downstream would require acquisition and clearing of heavily urbanized areas. The cost
of this would be prohibitive given the high value of commercial property in the potential
storage areas. Therefore, new dams were eliminated from further study.

Detention Basins

Where adequate land is available, peak flows may be directed over a weir or through
an inlet structure to detention basins. This effectively reduces the flow moving through
downstream channel reaches and thus prevents channel capacity from being exceeded.

Several detention basin sites were identified in the upper reaches of the Los Angeles
River system, and these were evaluated to determine the feasibility of diverting peak
flows to them (Table 11). R
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Table 11. Detention basin sites/gravel pits considered.

Project Detention Potential Size Conclusions

Reach Basin

1 Pacoima 153 2,200 af Not cost effective
Spreading
Grounds

1 Tujunga 188 2,000 af Not cost effective
' Wash

Spreading

Grounds

2 Taylor 200 5,200 af Not cost effective
Yard

8 Livingston 415 29,000 af Not cost effective
Grave
Pits

8 Conrock 365 30,000 af Not cost effective
Gravel
Pits

Pacoima Spreading Grounds. The Pacoima Spreading Grounds are a 153-acre site
located off the Pacoima Wash in Reach 1 of the LACDA System (see Figure 9). During
initial plan formulation, a weir to direct flow to the spreading basin was investigated
which would require excavation of the existing grounds to a depth of 15 feet and would
entail removal of approximately 4,600,000 yds® and provide storage of 2,200 acre-feet at a
cost of almost $24,000,000 ($5/yd®). Greater excavation depths are not feasible or
consistent with water conservation operation of these areas. Initial evaluation of this
alternative indicated a benefit-to-cost ratio of greater than one-to-one, but later
evaluation determined that costs would greatly exceed benefits.

The more detailed review of this alternative determined that, to accommodate the
peak flow and volume necessary to significantly reduce flooding downstream, a 2-mile
weir would be required. Due to the fact that the site cannot accommodate a 2-mile weir,
an inlet structure would need to be designed instead to intercept floodflows on the wash
and deliver them to the basin at a rate of 9600 ft*/s. This inlet structure raised
estimated project costs significantly.




A second problem was the need to drain the detention basin rapidly after each flood
event. The general winter storm pattern in southern California is often characterized by
a series of storms sweeping out of the north or central Pacific at one- to five-day
intervals. This occurs when the Pacific High locates to the south and east of the area,
permitting a regular sequence of storms to penetrate to the south. Under such
conditions, it is possible for one flood event to be followed relatively .‘rapidly by another
significant storm. To retain flood control capacity in dams and detention basins, it must
be possible to draw them down within several days. Thus the detention basins would
have to be connected to the local storm drainage system, which would require significant
upgrading of the system. This requirement also added to the preliminary costs. Impacts,
both positive and negative, to the existing water spreading activities were not evaluated
in detail.

Finally, a detention basin in this reach would have only very limited benefits for the
downstream Los Angeles River reaches where a majority of damages occur. Detention
would have to be justified on the basis of Tujunga Wash flood control benefits alone.
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Tujunga Wash Spreading Grounds. This 188-acre spreading ground is located south of
£ the Highway 101 and Interstate 5 interchange several miles south of Hansen Dam (see
Figure 9). The existing inlet works have a capacity of 400 ft*/s, and the spreading
grounds have a capacity of 390 acre-feet. Deepening this area by 11 feet by removing
‘ 2.5 million cubic yards of earth would increase this capacity to 2,000 acre-feet.

This alternative shared the disadvantages of the Pacoima Spreading Ground
alternative: It was costly and would have a limited impact on peak flows. As a stand-
alone alternative, it was eliminated from further consideration.

Pacoima/Tujunga Basins Combined. Although each spreading ground would, by itself,
have little impact on flood flows, a combination could reduce peak flows (at least for a
period of time) by at least 9,600 ft*/s and provide off channel storage of over 4,000 acre-
feet.

This combination was evaluated, with the following conclusions:

1) Partly because of the cost of inlet and drainage structures, the cost of the
combined alternative would be quite high, even without considering complex
drainage structures;

2) The reach of Tujunga Wash where benefits would be realized currently has 70-
year protection; '

: 3) Therefore, annual NED benefits from the project would be exceeded by annual
\ .
. costs, and the benefit to cost ratio of the alternative would be substantially less
than one-to-one.

| Taylor Yard Detention Facility. The Los Angeles River flows out of the San Fernando
Valley through a low-lying area bounded on the west by the Golden State Freeway and

‘. on the east by San Fernando Road. In this area, there is a railroad yard and a number
of aging commercial structures. If cleared, excavated, and used for off-channel
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detention, this low-lying area could accommodate approximately 5200 acre-feet of
storage. This would reduce peak flows into the downtown Los Angeles area.

- Detention at this site would have only a minor impact on overall downstream.
flooding and minimal impact on damages because predicted depths in the downtown -
area which would be protected are not great and damage is estimated to be minor. It
would not significantly reduce peak flows breaking out of the channel in the lower Los
Angeles River; it would thus raise levels of protection only marginally. For this benefit
to be achieved, a commercially valuable industrial and commercial area would have to
be taken at significant cost. Weighed against the high social impact and the $60,000,000
cost of acquiring and excavating the basin (initial cost estimate), it would thus not be a
]usnﬁed proyect element. .

Gravel Pits

Livingston and Conrock Sites. Gravel mining near Santa Fe Dam has created extensive
gravel pits in the vicinity of the San Gabriel River. Two large, well situated pits have a
combined capacity of over 59,000 acre-feet of storage. Mining operations at these pits
are scheduled to be terminated after the turn of the century, and therefore they will be
available for other uses. This is a significant potential off-channel storage area, given
that the total capacity of the Corps flood control dams is about 120,000 acre-feet.

The gravel pits would have to be modified to be used for flood control. The existing
quarries have nearly vertical walls which would have to be altered-to a 2:1 (about a 33°
angle) slope for stability. The poorly consolidated alluviam would be subject to slumping
if the porous material surrounding the pits were saturated due to high groundwater or
short-term flood water impoundment. The current walls are close to the San Gabriel
River, the San Gabriel Freeway and local surface streets, any of which could be
Jeopardlzed by a significant wall failure.
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Inlet weirs or pipelines would be constructed to divert flows into the gravel pits from
the mainstem San Gabriel River. For these to be effective, they would have to be sized
to accommodate flows of about 20,000 ft*/s.

Additional modifications would have to be made to permit the gravel pits to drain
rapidly following a major storm. This is necessary to restore storage capacity in
anticipation of a subsequent storm event. Other major flood control facilities in the Los
Angeles basin are designed to be drained in as little as two days; this is important
because precipitation in southern California is often characterized in the winter by a
series of storms, with storms arriving at intervals of one to five days. Modifying the
gravel pits for drainage would require a tunnel to be constructed to a downstream point
along the river below the grade of the gravel pit bottom; a long and costly tunnel would
thus be a feature of this alternative. Other modifications might be needed, but these
major features were considered in preliminary cost estimates.

" Initial study indicated that the gravel pits would have a significant impact on volume
inflow into Whittier Narrows Reservoir and could therefore reduce the scheduled
releases from that facility to the Rio Hondo channel. The projected reduction in release
to the Rio Hondo was up to 8,000 ft*/s. This would eliminate the current inadequacy in
channel capacity on the Rio Hondo but would not fully alleviate the flooding problem on
the Los Angeles River. An initial decision was made to pursue this alternative further |
because of the high potential for both flood control and water conservation benefit. The
cost of the storage was undefined at the time this decision was made. This alternative
was not carried forward for detailed design and analysis, however, due to several factors:

1) There would be a significant cost in acquiring the rights to the gravel pits
because current operators would have to be compensated for loss of potential
income. The period of time projected for profitable operation is uncertain, but
may extend well into the proposed flood control project's period of operation.

2) The City of Irwindale has developed plans for use of these gravel pits for other
purposes, including filling the pits and developing them for commercial ventures.
An area of existing groundwater would also be used for recreational purposes.
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Use for flood control would complicate these plans and benefits from flood
control use would have to be compared to the opportunity costs of more
intensive development of the sites.

3) While reduction of inflows to Whittier Narrows Dam would possibly reduce the
need to improve the Rio Hondo channel, it would have a less significant impact
on the lower Los Angeles River because that problem is primarily a result of
accumulated, uncontrolled drainage. Flood control benefits would thus be
mainly limited to the Rio Hondo channel. The gravel pits are also located
sufficiently upstream from the primary flood damage areas such that they do not
provide an operationally flexible solution to downstream flooding compared to
improvements closer to the inundated areas.

4) Grading to stabilize the gravel pits' side slopes would involve moving large
quantities of material. Grading operations might require hauling material to
other disposal sites or placement of any excess spoil in the pits themselves,
thereby reducing the projected effective capacity of the pits. Movement of large

quantities of material is generally very expensive.

S) Drainage of the pits within a short period of time would require a costly outlet
works to be constructed. Pumps were initially considered but rejected because
they cannot be relied on, especially given that they would remain idle for
periods of 20-30 years. Tunneling was the preferred alternative, but the
proposed tunnel would have to extend six miles to Whittier Narrows. An initial
cost estimate of $100 million (excluding rights-of-way) raised total project costs

significantly.

Based on an initial analysis, use of the gravel pits near Santa Fe Dam was not
considered economically feasible.
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In part because of the nature of the flooding problem in the LACDA system and in
part because of the lack of effective and cost-efficient sites for detention basins, no

- alternative involving new flow detaining facilities was carried forward for detailed

analysis.

Strategy One: Reduce Inflow to Mainstem System
B. Modify Existing Facilities
Modify Existing Dams

Corps Facilities. There are a number of modifieations possible at existing Corps flood
control reservoirs: (1) increasing dam height and, as a result, reservoir capacity; (2)
excavation of the basin to increase capacity; and (3) alteration of gates and spillways.

At Sepulveda and Whittier Narrows, raising the dam height was considered. Small
increases in dam height at these sites would produce significant increases in storage
because of the flat slope of the reservoir basin. This option was less attractive at Hansen
and Santa Fe dams because those dams provide a satisfactory level of protection, and
raising the dam would have only marginal impacts on total flood control storage. At the
two potential sites, however, the cost of raising main embankments would be quite high
because of the length of the embankments. In addition, development has occurred at the
margins of the existing reservoirs, and raising the dams would mean that this urban
development would be inundated during a significant flood. Acquisition of this property
would be required, and this would not only be costly but disrupt existing communities.
This option would be prohibitively costly and unacceptable, and it was therefore
eliminated from further study.

Excavation in the reservoir to deepen it and theréby increase capacity was not
considered at Sepulveda and Whittier Narrows reservoirs because of the extensive
environmental and recreation development in these reservoir basins. It was considered
at Santa Fe and Hansen Reservoirs where planned or existing excavation activities have
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. already impacted some of these resources and where there are large areas which would
be excavated.

Excavation is an extremely costly approach to increasing reservoir storage. Costs
may be as high as several dollars per cubic yard excavated, and there are additional costs
for hauling to a disposal site. Removal of a significant amount of sediment, enough to
have an impact on downstream flooding, would involve increasing storage by more than
10,000 acre-feet. This is equivalent to approximately S0 million cubic yards, making costs
for such a project exceed several hundred million dollars. This additional storage could
not be below the existing grade of the outlet gates as it would not be drainable and
would thus not be available for flood control. Providing new gates to solve this problem
would be difficult and cost prohibitive. First, new gates cons_tructed_ below the existing
‘gate elevation could involve changes to the reservoir foundation. Second, new gate

“construction would be very costly, adding to the already high cost of sediment removal.
Thus, excavation would have to occur in the upper elevations of the basin, away from
. gates and existing maintenance sediment removal operations.

Disposal of approximately 50 million cubic yards of spoil from this alternative would
also have very significant costs. Available landfill sites are reaching capacity in Los
, Angeles, and the cost of hauling to sites outside of the basin would be prohibitive. It is
unlikely that a suitable existing landfill site could be identified within an economical haul
ran'ge. Creation of a site would have significant environmental consequences.

Sediment buildup behind the two dams in question is also an ongoing process. There
“are a number of factors which could cause massive sediment movement into the
reservoirs prior to a significant flood event, which would therefore eliminate the
excavated storage prior to peak flows. As such, this solution to flooding problems is not
wholly reliable. Additionally, increasing storage in the upstream dams will not
significantly affect the overall flooding condition. A reduction in reservoir releases of
4,000 ft*/s during the 100-year event at Hansen Dam would require extensive excavation
and yet would not compensate for the massive inflows to the system occurring from local
drainage in downstream reaches.
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Finally, Hansen Dam already provides control of the 200-year flood. Increasing its
capacity would have very little effect on flooding on Tujunga Wash or reaches below
because the flooding is a result of increased local drainage. Thus, excavation to increase
reservoir capacity is cost prohibitive, ineffective, and potentially environmentally

damaging at both the reservoir site and any disposal site. No excavation alternative was

carried forward for final analysis.

Altering outlet structures may reduce net outflows from the reservoirs under some
conditions and thereby somewhat reduce peak flows throughout the river system. This
was initially considered at Sepulveda because its spillway design limits the ability to hold
back flows from the reservoir. At this site, the gates and spillway could be modified to
permit some reduction in outflow. However, significant reductions in outflow from the
gates would not be possible because retaining additional water behind the dam to reduce
peak flows early in a flood would increase the possibility of greater flooding later if
inflow continued to exceed outflow.

In addition, gate/spillway alterations affect releases from the reservoirs only, and do
nothing to solve the problem of increased local drainage flows in the lower river basins.
Only a minor reduction in outflow is possible through gate/spillway modifications, and
therefore there is only a very small benefit to be achieved. The cost of gate
modifications is high as well.

Devil's Gate Dam. Devil's Gate dam on Arroyo Seco in Pasadena controls a watershed
of approximately 32 miZ. It is currently operated by Los Angeles County Department of
Public Works under restrictions imposed by the State of California. Recent studies by
the City of Pasadena and by the County have identified preliminary feasible
rehabilitation proposals for the dam. The reservoir also has lost much of its capacity due
to sediment build-up. Further studies are being planned by the County towards
removing current operétional restrictions and restoring reservoir capacity.

Reducing inflows to the Los Angeles River from this source would provide some
additional protection to downtown Los Angeles. Reducing inflows from Arroyo Seco
would mean that the reach of the Los Angeles River near downtown would be able to

96




accommodate more of the local drainage. However, modification to Devil's Gate Dam (
would not reduce flows on the lower Los Angeles River enough to compensate for the

massive local drainage inflows in that reach, and would therefore have only a minor

impact in the area of greatest potential flood damages. Therefore, modification or

replacement of this facility was eliminated from further consideration. .

rate ne (B) Sum : Modify Existing Faciliti

The impact of increasing upstream flood control storage does not result in
significantly reduced flood flows downstream, due to inflow from uncontrolled, local
drainage. As a result, no modification of existing reservoirs was found to make a
significant contribution to a complete, cost-effective, acceptable plan for solving the
flooding problem in the LACDA system.

Strategy Two: Convey More Water in the Mainstem System

A. Create New Convevance Facilities

Pipelines | |

There are a number of ways of diverting flows from the LACDA system to reduce
peak flows in the channels where capacity is too low to provide adequate protection.
Transfer of water from one watershed to another via pumping stations/pipelines was
initially given brief consideration, a possible alignment being from the LACDA basin to
the Antelope Valley. This alternative, along with a diversion to Ballona Creek, was
eliminated from consideration as a result of very high costs involved in moving the
significant volumes of water needed to affect peak flooding. In additibn, system
maintenance costs would be extremely high because pumping facilities deteriorate when

not in use. .

97




_ Diversions of Rio Hondo releases to San Gabriel River

Transfer of flows at Whittier Narrows Dam from the Rio Hondo to the San Gabriel
River was studied in somewhat greater detail. At present, the Rio Hondo is designed to
receive all primary flood control releases from Whittier Narrows Dam. The original
design of the Rio Hondo allowed for Whittier Narrows Dam flood control releases of
40,000 cfs. Due to increases in local inflow to the channel, the current maximum release
rate into Rio Hondo is 36,500 cfs. The San Gabriel River below Whittier Narrows is
essentially a spillway flow channel for Whittier Narrows Dam. Scheduled releases of
5,000 cfs are routinely made from Whittier Narrows Dam when the water surface

~ elevation is between 200 ft and 228.5 ft NGVD (National Geodetic Vertical Datum).
~ The gate invert on the Rio Hondo side is at elevation 184 ft and a pool 16 feet deep

must be impounded before the San Gabriel outlet sill of 200 ft is reached. Above
elevation 228.5 ft, the automatic spillway gates on the San Gabriel River outlet go into

- effect, and release rates escalate rapidly.

- Initially, it appears that greater routine releases could be made to the San Gabriel
River because the scheduled release of 5,000 cfs is lower than the receiving channel
capacity of 13,500 cfs. This margin of 8,500 cfs is diminished in downstream locations by

~ increasing local inflow. Above the confluence with Coyote Creek, the 100-year computed

flow on the San Gabriel River is 17,200 cfs and the channel capacity is 20,000 cfs, leaving
a margin of only 2,800 cfs. In order to convey substantially greater flood control
releases, a significantly lower level of protection would be provided by the river channel,
or it would require a structural upgrade to increase its capacity.

Expanding primary flood control releases to both the Rio Hondo and the San
Gabriel River could shift flooding from one area to another, which would require
extensive improvements to the San Gabriel system. It was not considered appropriate to
solve a flooding problem by transferring the problem, and the associated damages, to
another system. Therefore, in order to redirect some of the Rio Hondo flows, the San
Gabriel River would most likely be converted from a soft-bottomed channel to a
concrete invert channel and the channel capacity would have to be otherwise increased.
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Immediately downstream from Whittier Narrows Dam the San Gabriel River is soft-
bottomed channel for 7 miles. The remaining concrete channel is trapezoidal and
extends 13.2 miles to the ocean. Converting the upstream reach to concrete channel
would increase capacity from 13,500 ft*/s to approximately 31,000 ft’/s. This increase in
capacity would have to be implemented through the remaining channel. Using parapet
walls was determined to be the most cost-effective method of accomplishing this; this
would require raising 22 bridges from 1.2 feet to 6.9 feet.

Increased San Gabriel River capacity would allow operation of Whittier Narrows
Dam to be modified; the optimal theoretical use of the additional capacity in the San
Gabriel River would mean filling the reservoir to 99% capacity during the 100-year event
and limiting releases to the Rio Hondo channel to as little as 15,000 ft3/s. This would
eliminate the need to modify the Rio Hondo channel. There would still be significant
flooding on the lower Los Angeles River, and protection would remain below the 100-
year level. Furthermore, balancing releases to the two channels would require excellent
field information and precise operational control, both of which are difficult to achieve
during emergency operations.

The cost of improving the San Gabriel River would not be equally offset by
reductions in costs on the Rio Hondo and Los Angeles River. In addition, the soft-
bottomed reach of the San Gabriel River is a major environmental and groundwater
recharge resource. Compensation for loss of groundwater recharge potential may require
a 200+ acre parcel of land or provision of other, less expensive water supplies. Loss of
any environmental resources would also require mitigation.

Finally, simultaneous work on the San Gabriel and lower Los Angeles Rivers would
mean traffic impacts on two sets of bridges and general neighboorhood disruption in two
areas rather than one. Given that the Rio Hondo-lower Los Angeles River channels are
generally in a more disturbed urban (commercial and industrial) environment, the social
impacts of construction in these areas would be lower than for the more residential San
Gabriel River area.




There would thus be no cost advantage to diverting releases to the San Gabriel
River, and the channel modification impacts would be greater than those experienced on
the Rio Hondo-lower Los Angeles River. For these reasons, diversion of flows to the
San Gabriel River, with attendant channel alterations of any sort, were considered to be

unjustifiable.

Tunnels

A tunnel could be constructed along three possible alignments to divert water from
either reservoirs or the mainstem channel system (Figure 10). A tunnel from Sepulveda
Dam could divert water through the hills separating the San Fernando Valley and the
Los Angeles basin and from there into the Pacific Ocean. Alternately, flow could be
diverted from Arroyo Seco across the basin to the ocean. These alignments could reduce
inflows to the mainstem Los Angeles River by up to 20,000 ft’/s. A third alignment
would involve diversion of flows from the Rio Hondo to Long Beach, virtually paralleling
the river alignment.

An initial benefits analysis indicated that there would be only marginal benefits
(annual benefits of only $1,620,000 for a 20,000 ft’/s tunnel) from a diversion of water
from Sepulveda Dam, and this option was dropped from consideration as costs would
clearly exceed benefits. Potential benefits resulting from a tunnel of this capacity from
the Arroyo Seco or the Rio Hondo were much more significant and a preliminary cost
estimate was made to determine if tunnels were worthy of detailed consideration. The
screening analysis was conducted for tunnels of 5,000, 10,000, and 20,000 ft*/s capacity.
For purposes of simplifying the analysis, the tunnel with the shortest route (which would
have the least cost) from the Rio Hondo was evaluated (Table 12).

A large tunnel from either diversion site would have a signifiéant impact on ﬂdoding.
However, construction costs would be extremely high. Costs for the estimates shown on
Table 12 were developed using current construction cost data from the Los Angeles
Metrorail project and thus represent costs associated with tufmeling under existing
development in the Los Angeles basin.
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‘ _ Table 12.
Tunneling alternatives, benefits and costs (1988 $1,000)

—

Alignment and Average Annual Benefits and Costs  B/C
Capacity Benefits Cogsts _ Net Benefit Ratio
Rio Hondo*
5,000 ft3/s 13,480 $34,015  <$20,535> 0.40
10,000 ft3/s 19,730 §a1,689 <$21,959> 0.47
20,000 ft3/s 25,980 39,478> 0.40

65,458 <

a. Tunnel diversions from two other locations were also considered: a
tunnel from Sepulveda Dam to the ocean and from Arroyo Seco to the
ocean. These tunnels would have been longer and more costly than a
tunnel from the Rio Hondo; they would also likely have either
comparable or lower benefits. The Rio Hondo tunnel alternative was
thus considerd to have the greatest potential for net NED benefits.
Given that this preliminary analysis indicated a very low benefit-to-
cost ratio for this alternative, the other tunnel alignments were also
eliminated from further consideration.

Based on this preliminary design/cost analysis, it was apparent that even the shortest,
least-costly tunnel alternative could not be justified when considering first costs alone.
Operation and maintenance costs would further reduce the benefit-to-cost ratio for such
a project. The heavily developed nature of the flood plain which raises construction
costs due to the difficulties of tunneling in a developed area, thus makes tunneling an
impractical alternative. Finally, it was also clear that a tunnel would not fully address
the need for flood control in the lower Los Angeles River; additional structural works

would also be required. Tunnels were therefore not carried forward for more detailed
analysis.
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New Channels and Aqueducts

New channels and aqueducts were considered, but a review of the LACDA system
indicated that there are few alignments which would not pass through heavily developed
areas. The most effective alignment for additional conveyance capacity is on the lower
Los Angeles River, where the most efficient river course is the existing alignment. The
costs of rights-of-way for new channels along other alignments when combined with the
construction costs for new channels make this alternative too costly. In addition, new
channels would severely disrupt existing neighborhoods. New channels were therefore
eliminated from consideration. |

There were similar constraints on potential aqueduct alignments within the LACDA
system. One alignment considered would divert water from Lopez Reservoir to an
aqueduct along a utility right-of-way and empty into Hansen Dam. This would reduce
releases from Lopez Dam down Pacoima Wash. The additional flow into Hansen would
not critically affect its storage capacity, but further analysis revealed that diverting
releases from Lopez would not significantly reduce flooding on Tujunga Wash.

Aqueducts which are constructed over uneven ground require grade adjustment and
significant new rights-of-way. Construction costs are quite high for this type of structure.
After a cursory review of possible aqueducts, they were rejected as infeasible.

‘Diversions, including greater use of the San Gabriel River for primary flood releases
from Whittier Narrows Dam, were not considered viable alternatives. New channels are
prohibitively expensive. No alternatives were carried forward from this strategy.
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Strategy Two: Convey More Water in the Mainstem System

B. Increase Existing Channel Efficiency
Alter Existing Channels

Channels may be altered in a number of ways to meet various project objectives. In
the initial stages of planning, alteration of the channels solely for water conservation and
environmental enhancement purposes was considered briefly. Alternatives included
removing concrete channel inverts and perforating the inverts to permit groundwater
recharge through the channel bottom. This type of alternative would have net adverse
impacts to flood protection, however, because it would reduce the rate of flow in the
already inadequate channel. Small sections might be feasible, but costs would be high
with only minimum water conservation benefits; such approaches would need to be a
part of a flood control alternative and not a stand-alone alternative.

There are a number of specific ways to increase the net capacity of the channel:
raising channel walls, widening the channel, converting the channel from trapezoidal to
rectangular, deepening the channel, changing the channel slope, and removing
onstructions from the channel area. All of these techniques share the basic purpose of
increasing flow in the channel by changing cross-section and/or slope. This group of
alternatives was carefully explored during initial screening to determine which
approaches would be best to pursue in detailed studies.

Raise Channel Walls. There are several >ways to raise channel walls. First, the entire
levee embankment can be raised. To accomplish this, the paved crest of the levee is
removed and additional fill is placed on the crest and the levee back slope to raise the
embankment to the desired height and widen the levee for stability. The crest pavement
is then replaced. In many locations, raising the levee requires bridges to be raised
because the low point of the bridge structure is the top of the existing levee. The
disadvantages of raising levee walls are cost, encroachment onto limited rights-of-way,
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and change abutment and pier structures because the levee crest is shifted away from the
center of the channel.

A second approach is to construct parapet walls along the inner (channel side) edge of
the existing levee crest. To accomplish this, the paving at the edge of the channel is
removed, and a reinforced concrete foundation and wall is poured (Figure 11). This option
also requires many bridges to be raised but, for the most part, does not require as many
alterations in bridge abutment and pier alignments. Therefore, parapet walls are a less costly
approach to raising channel walls.

Raising channel walls was evaluated for Reaches 1-5 (Los Angeles River-Rio Hondo
system). In initial planning two levels of protection were evaluated to give a preliminary
indication of the feasibility of this alternative: 100-year and 200-year protection. In all
reaches where the river is an entrenched channel and overflows are confined to relatively
narrow corridors adjacent to the existing channel right-of-way (Reaches 1-3), raising channel
walls was found to have costs far exceeding benefits. For these reaches, the best preliminary
benefit-to-cost ratio estimated was 0.6 for 200-year protection for Reach 1, Tujunga Wash
from Hansen Dam to the Los Angeles River. For other reaches, benefit-to-cost ratios ranged
‘from 0.1 to 0.5.

In the lower reaches of the river where levee armoring for protection of the cxposed
back side of the levee was an added design element, the initial economic analysis indicated
that raising channel walls would have significant net NED benefits. Preliminary benefit-to-
cost ratios for Reaches 4, 5, and 9 ranged from 3.1 for 100-year protection up to 4.1 for
200-year protection. For these lower project reaches, then, raising channel walls appeared to
be a promising alternative; this alternative was carried forward for further consideration.

Widen Channel. Another possible approach to modifying the channel cross-section is to
widen the channel while retaining the trapezoidal cross section of the channel. Channels may
be widened in a number of ways. The most direct method is to remove-existing walls,
excavate, and reconstruct the channel. Another method is to construct a high flow system of
side channels which run parallel to the mainstem channel and take flow only
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when the capacity of the main channel is exceeded. A significant constraint on channel
widening is the potential impact to existing bridges that would need to be reconstructed.

Side channels have the advantage of not requiring removal of the existing channel
wall system, but the disadvantage of requiring additional rights-of-way and necessitating
extensive bridge modifications. Because rights-of-way in most reaches of the Los
Angeles River are severely constrained and their acquisition along with bridge
modification would have very high costs, side channels were eliminated from further
consideration.

A preliminary analysis of channel widening which would produce either 100-year or
200-year protection indicated that costs greatly exceed benefits in the upper reaches
where the channel is entrenched and overflows are contained in a relatively small area.
For example, widening of the reach from Sepulveda Dam to Arroyo Seco to provide 100-
year protection would have annual flood damage reduction benefits of only $220,000 with
annualized costs of over $15,312,000 for a benefit-to-cost ratio of less than 0.02. The net
NED benefits of widening, again with the design feature of armoring the levee back
slopes, exceed costs only in the lower reaches of the Los Angeles system, where the
preliminary benefit-to-cost ratio was between 1.7 and 2.3. Channel widening was thus
considered a potentially viable alternative in the lower reaches of the LACDA system.

Convert Trapezoidal Channel to Rectangular Channel. Modifying the channel cross-
section can provide an additional conveyance capacity. Compared to a trapezoidal
channel, a rectangular channel provides a larger area (channel cross section) for a given
channel top width (and therefore right of way). Conversion would involve removal of
channel walls, excavation, and reconstruction of the channel invert and walls with
reinforced concrete. This is not an option on Tujunga Wash, where the channel is
already rectangular, but it was evaluated for Reaches 2-5 on the Los Angeles River at
100-year and 200-year levels of protection. In some areas, these levels of protection
could be achieved with a channel of composite geometry involving a partly rectangular
and partly trapezoidal cross-section.
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Conversion of trapezoidal channel to rectangular channel may, in some areas, permit
channel capacity to be increased without affecting the bridges which span the river. This
can be accomplished only if the conversion does not interfere with existing bridge piers
and the abutment is set back from the edge of the channel. Some bridge abutments may
be impacted by this alternative requiring reconstruction of the abutment.

An initial design and economic analysis indicated that the cost of constructing a
rectangular channel would greatly exceed benefits except in the lower reaches of the Los
Angeles River and along the Rio Hondo, where the project would include armoring of
levee back slopes. In Reeches 4, 5, and 9 this conversion would be marginally justified
with preliminary benefit-to-cost ratios of from 1.0 to 1.1. These benefit-to-cost ratios
were substantially lower than those for lower-cost alternatives such as raising channel
walls. This alternative would involve disposal of large amounts of concrete and
excavated material taken from the old channel. Handling this material would be costly,
and, given the limited ,ava_ilability of landfill sites in the Los Angeles basin, disposal
might add significant cost if permits cpuld not be obtained to use the nearest landfill
sites. Nevertheless, the marginal jugtiﬁmﬁon of this approach in the lower reaches of
the LACDA system resulted in a decision to carry channel conversion with armoring
forward for further study. - |

Deepen Channels. In areas w1th adequate slope, it is oftzn possible to deepen channels
to increase the cross-section of the channel and therefore the channel capacity. H
Deepening, however, often has very high costs for several reasons. First, the existing
channel slope must not;varrvyvtee much or in such a way as to make this alternative
impractical. Second, manyfexisting utility lines run immediately beneath the channel
invert and deepening thus requires extensive utility replacement. Third, deepening may
require reconstruction of bridge: piers and foundation works. Fourth, excavation and
disposal of significant quantities of material is costly. For these reasons, deepening in
most reaches of the LACDA system was not feasible. Deepening remained a
consideration in Reach 4, the lower Los Angeles River.

In Reach 4, deepening of the downstream portion of the channel (Willow Street) to
the Pacific Ocean) would not involve the high cost of removing concrete invert as the
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channel is soft bottomed in this reach and protected by rip-rap. In addition, only seven

bridges cross the channel in this reach. Thus construction costs were estimated to be in - |
the-$25,000,000 range for deepening this reach. Deepening this section would have -a
uncertain impact on peak flows because the lower reaches of the channel have very little g
slope and seawater would move into the excavated channel area. Although the ’ |

interaction of seawater with flood flows is not well understood hydraulically, additional
net channel capacity would be expected from channel deepening. - This alternative thus
remained a viable option for further study, primarily in combination with other solution
techniques.

Increase Channel Slope. Increasing flow velocity in the channel by increasing the
channel slope has the effect of increasing total channel capacity. To effectively
accomplish this, it must be possible to increase flow velocity throughout the entire reach
from the initial point of channel slope modification to the ocean. If this cannot be done,
it will be necessary to increase velocity through a developed reach where overflows
would cause damages, and then make a compensating decrease in flow velocity in areas
with greater channel capacity or increase the channel capacity to accommodate the
higher water surface elevation. The uniform channel slope in the lower river (where

" most damages occur), makes this alternative infeasible. Increasing slope in an upper
reach would merely increase problems in a lower reach. As a result, changing the slope
of the channel was not given detailed consideration.

\
Armor Back Side of Levees. Under existing conditiens, when flood waters in the leveed |
channel sections exceed the available channel capacity, water flows over the top of the
levee and quickly erodes the unprotected, earthen levee back side. Levee failure leaves
only the entrenched capacity of the channel to carry runoff to the ocean. The
entrenched channel capacity is as much as 100,000 cfs less than the leveed channel
capacity, causing the excess flow to pour into the flood plain. Armoring the back side of
the existing levees was analyzed as an alternative that would protect against this
catastrophic scenario.

Overflow areas were determined under the assumption that no levee faﬂures T
occurred during events greater than channel capacity. Because armoring alone does not
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increase the level of protection offered by leveed channel sections, reaches with
inadequate channel capacity still experienced levee overtopping for significant periods of
time during the 100-year event. The overtopping problem is exacerbated by the fact that
many bridges go to pressure flow which severely curtails their hydraulic capacity and
creates an elevated backwater that pushes high volumes of flood waters out onto the
flood plain. As a result, the areal extent of flood plain inundation due to overtopping
was similar to the overflow area occurring with levee failure, although inundation depths
were reduced.

The benefit resulting from a reduced flood depth was analysed as a stand alone
alternative. The preliminary cost of armoring just the lower Los Angeles River was $24
million and resulted in a significant net benefit. Unfortunately, the Rio Hondo's level of
protection is unimproved and the 25-year event still generates damages throughout the
basin.

Armoring the Rio Hondo below Whittier Narrows Dam and the lower Los Angeles
River would cost approximately $40 million and result in a benefit-cost ratio of greater
than 6-to-1, although the net benefits are only moderate when compared to other
alternatives. The greatest drawback to this approach, aside from it's failure to improve
the existing flood frequency protection, is the fact that damages are significantly worse in
the 50-year event. This results from the conveyance of all the flows that would have
broken out of the Rio Hondo into the lower Los Angeles River. There the flows
overtop the levees in numerous places, rather than only one location under the lower
Los Angeles River armoring alternative. The flood plain damage locations shift
downstream and are more severe than the lower Los Angeles River levee armoring
alternative where breakouts and flooding are more evenly distributed on the system and
less catastrophic in nature.

Levee armoring as a stand alone solution was not pursued as a comprehensive
alternative because a) it shifted damages within the flood plain, b) it did not increase
protection levels, c) it did not provide the greatest net benefits among the array of
alternatives, and d) there were significant residual damages remaining in the basin.
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Instead, levee armoring was analysed as a design element in all channel modification
alternatives. '

Reduce Channel Roughness. Some sections of the mainstem system have soft-bottom or
cobblestone inverts and/or grouted stone channel walls. Use of these construction
materials results in a high channel roughness coefficient and in turn reduces the
channel's conveyance capacity. Providing a smoother overlay in these locations was
investigated.

Constructing a concrete channel to replace the soft-bottom section of the San
Gabriel River below Whittier Narrows Dam was disscussed previously, under
Pipelines/Diversions. In the cobblestone Glendale section of the Los Angeles River, the
existing vegetation is expected to either lay down as a smooth mat or be removed
through scour during high flows. In either case, the channel capacity is not significantly
reduced. Utiliziﬁg a concrete channel would be difficult due to the local high
groundwater and the resulting environmental impacts. Trapezoidal, grouted stone
channel reaches along the Rio Hondo and lower Los Angeles River could receive a
concrete overlay to reduce the channel roughness. While this did not provide large
increases in channel capacity, it was considered an effective element when used in
combination with other channel modification techniques. |

Modify Bridges

Bridges have an adverse impact on channel flows due to the backwater effect of piers
and are a significant flood control problem when their abutments and/or piers constrict
flow in the channel, when the lower deck of the bridge encroaches on the channel, or
when piers catch debris and create a channel blockage. As a result, flood breakouts |
frequently occur in areas just upstream from bridge constriction points.

Eliminating all obstructions by completely reconstructing bridges so that there is a_
clear, high span with no piers extending from the channel is the best way to remove flow
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restrictions caused by bridges. This extremely costly alternative was not able to achieve
an adequate level of protection in the mainstem channels. Upgrading of all bridges to
clear span design as an overall flood control solution was eliminated from further
consideration.

Less costly bridge modifications, such as raising spans and modifying bridge piers,
were determined to be effective primarily in combination with other structural
alternatives and were therefore carried forward as elements of other alternatives rather

_than as stand-alone approaches to flood damage reduction.

T Two (B : In isti _Effici

The cost and limited benefits of structural alterations to channels in the upper Los
Angeles River system eliminated alternatives for these reaches. The existing adequate
level of protection for the San Gabriel River and the very high cost and impacts
associated with raising that level of protection eliminated structural alterations to the
channel on this river system. Channel modifications, in particular raising channel walls
and modifying the channel cross-section by either widening the channel or converting it
to rectangular cross-section were found to have potentially large net benefits, either
alone or in combination. Damage reduction measures that are limited in scope, but
viable when combined with more comprehensive solutions include, deepening the Los
Angeles River near its mouth, modifying bridges to improve conveyance, armoring levees
to avoid catastrophic failure and providing grouted stone channel reaches with a concrete
overlay.

Strategy Three: Damage Management

Non-structural or less centralized construction approaches are not generally effective
in heavily developed urban areas with a large flood damage potential. They were given
an evaluation, however, to determine if they could be useful components in an overall
plan. The conclusions of this evaluation are listed below.




Relocation

-Relocating structures threatened by flooding was considered in Reaches 1, 2, and 3 ;
where the area flooded would be limited and relocations would be minimal. No . |
relocation plan, however, had a benefit-to-cost ratio of greater than 0.04 (Tujunga . |
Wash). This is due to the high cost of relocation, the value of the property in these
areas, and the limited damages incurred. In downstream areas, relocation would be even
less cost effective due to the very large area flooded.

Floodproofing

|
Floodproofing measures, such as raising structures above the flood plain, ring levees, and ‘
floodwalls, are too costly when applied to thousands of structures ranging from |
residences to major industrial plants to refineries. In addition, floodproofing is
ineffective in areas such as the lower Los Angeles River basin where flood depths could |
exceed 10 feet and where flood flows from a failed levee would be extremely destructive k
in the vicinity of the levee break.

Floodfighting

To be effective, floodfighting efforts must be directed at preventing damage. Damage

prevention requires adequate flood warning to permit evacuation and action to prevent

major failure of the system. Given the short period of time - on the order of six hours -

needed to reach peak flow and the many potential breakout points along the lower

reaches of the LACDA system, it is not likely that breakout could be forecast precisely |
or that mobilization could occur rapidly enough to prevent overtopping of the levee

system. In addition, flow over the levees in some locations could be several feet deep

over a relatively long reach; a massive emergency response would be needed to respond |
to this magnitude of problem. Finally, there would be no assurance-that floodfighting |
efforts: would succeed. .




Flood Plain Management/Insurance

There is significant damage potential within the existing flood plain. Continued efforts
to avoid placing additional people and structures at risk will only marginally affect the
current threat. The lower basin communities in the 100-year overflow area (except
Downey and Bell Gardens) participate in a flood plain management program as part of
the National Flood Insurance Program. While insurance coverage and risk assessment
are appropriate endeavors in the flood plain, the magnitude of the flooding problem in
the lower basin makes it imprudent to accept the potential flood threat. Prevention of
damages is needed to ensure that major industrial areas are not severely damaged; the
overall impact of flooding in the lower basin is toa great for the entire region.
Compensation for flood damages would also probably exceed several billion dollars
following a major flood. This level of relief for damage which could be prevented at a
much lower cost is unjustified.

_The primary conclusion of preliminary screening was that economically justified,
effective flood damage reduction is limited to the Rio Hondo below Whittier Narrows
Dam and the lower reaches of Los Angeles River. Measures in the upper basin either
have an insignificant impact on the flooding problem downstream (caused by local
runoff) or do not have adequate benefits within the upstream reaches to justify
implementation. This is due to the nature of the problem on the LACDA system: rapid
and massive local runoff swells the river at the point where it becomes a leveed system
which can fail when overtopped. Also, it is not possible to constrain most structural
approaches to a limited segment of the river channel where protection levels are low.
Widening, deepening, and converting the channel from trapezoidal to rectangular all
require increased conveyance capacity through the remaining downstream reaches. This
raises the costs of an upstream alternative significantly. Because levee failure would
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inundate large areas to depths that could exceed 10 feet, damages are severe in the
lower basin, and therefore justify structural measures.

Problems are not as serious on other reaches such as the Los Angeles River above
the downtown area, where levels of protection range from 70-year to over 100-year. In
these areas, damages would occur less frequently and would result in relatively minor
residual damages such that extensive structural work is not justified. Nor is it justified to
transfer dainages from the Rio Hondo-Los Angeles River system to the San Gabriel -
River system,' both from a policy view and from an economic view.

Innovative measures such as diversion tunnels, off-channel storage, and pumping to
another watershed (Antelope Valley) or channel (Ballona Creek) would have the desired
effect of reducing flows in the critical reaches of the channel, but costs would be
prohibitive and would far outweigh projected flood damage reduction benefits. Other
innovative approaches such as non-structural measures and watershed management were
found to have negligible benefits at rélatively high costs. '

The result of initial screening was to focus the detailed alternative analysis on
Reaches 4 and 5, and on three methods of modifying the mainstem channel: widening,
converting trapezoidal channel to rectangular channel, and raising levee walls with
parapet walls. Selective levee back slope armoring was included as a design element of -
each of these alternatives along with bridge modifications and concrete overlays for
grouted stone sections. Deepening the channel bottom on the Los Angeles River near
the ocean might also have a role in a comprehensive solution. ‘

G. ALTERNATIVES CONSIDERED FURTHER

On the basis of preliminary screening and economic evaluation, improvements were
found to be justified only for Reaches 4 and 5. The improvements given detailed study
took the form of three different alternatives. All involved altering the flow s
characteristics of the lower Los Angeles River, which would in turn affect the water .-




surface elevation along Compton Creek. Reach 9 was thus included in the detailed
analysis of alternatives, with improvements in this reach generally limited to those that
would be needed to compensate for impacts from the improvements on the mainstem
system. All three alternatives carried forward for detailed consideration had two
common elements:

1) Selected levee armoring in reaches where flows in excess of channel capacity
were likely to break out of the channel. ~

2) Improvements to Compton Creek to compensate for potential impacts to this
reach.

Each alternative was initially formulated at defined levels of protection, rather than
optimized on a plan-by-plan basis to permit comparison on an equal basis. Given equal
and already-defined levels of protection, it would be possible to evaluate plans almost
entirely on the basis of cost. Environmental considerations would have a minimum
impact on the cost or benefits from any project because all alternatives were confined to
the existing channel rights-of-way or a thin strip of land immediately adjacent to the
channel. Most of this land is already highly disturbed.

In addition, all alternatives would involve disruption of traffic and some utility
relocations and service interruptions. Problems associated with issues such as disposal of
materials excavated from the channel would be reflected in estimated project cost as
well. None of the alternatives was thought to have a significant acceptability advantage
compared to the other plans.

Given this approach, the least-cost alternative for a given level of protection would
generally be the preferred alternative. This alternative could then be optimized to find
the level of protection offering the greatest net NED benefits.

The alternatives evaluated (see Figure 12) in this final stage of pian development were: -

1) Raising channel walls to provide 100/200-year protection.
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3) . Widening Reaches 4 and 5 to provide 100/200-year protecuon.provide 100/200-
~ year protection.
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H. EVALUATION OF ALTERNATIVES CONSIDERED IN DETAIL .

ALTERNATIVE ONE: Raising Channel Walls in Reaches 4 and §
' 100-year and 200-year Levels of Protection.

Placement of parapet walls along the crest of the existing channels (Figure 11) would
effectively create a composite channel cross-section without requiring extensive
demolition, excavation, and channel replacement. In most areas, walls would be raised
only two to five feet to provide the desired level of protection. Raising the walls,
however, means that all bridges currently built from the top of the existing levee or not
providing adequate space to raise the channel height would need to be raised or
otherwise modified. The considerable bridge-raising effort required for these
alternatives is displayed in Tables 13 and 14 for the lower Los Angeles River and Rio
Hondo, respectively. The economic question to be addressed, then, is whether cost
savings for channel modification outweigh potential higher costs for bridge modifications.

As a part of this alternative, channel back slopes would be armored upstream of
bridges and at the same potential breakout points in the Rio Hondo and lower Los
Angeles River reach as provided for under other alternatives.

For these alternatives, an initial assumption was made that all bridges could be
raised to any required level, including the freeway bridges (Santa Ana, Artesia, and San
Diego Freeways). This assumption made it possible to evaluate levels of protection on
the basis of cost alone. '
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TABLE 13

Preliminary estimates of affected bridges
resulting from increased wall heights

Reach 4, Lower Los Angeles River

100-YR
N0.  BRIDGE ADD'L  RAISE
WALL HT  BRIDGE
1 IMPERIAL HWY 0.0 0.0
2 SPRR 8.2 5.8
3 STANDARD OIL UTIL 1.9 1.0
4 ROSECRANS 2.1 2.1
5  COMPTON 2.4 2.4
6  ALONDRA 2.3 0.3
7 ATLANTIC 2.4 2.4
8  ARTESIA FWY RAMP 1 4.2 0.0
9 ARTESIA FWY RAMP 2 4,0 2.0
10 ARTESIA FWY RAMP 3 4,0 0.0
11 ARTESIA FWY 3.5 0.0
12 ARTESIA FWY RAWP 4 3.4 0.0
13 ARTESIA FWY RAWP S 3.2 1.2
14  ARTESIA BLWD 3.8 0.0
15  LONG BEACH 4,0 4.0
16  DEL AMD 3.3 2.3
17 PR 0.9 0.9
18 LA-LB LIGHT RAIL 2.7 1.7
19 SAN DIEGO FWY RAWP 1.8 0.0
20 SAN DIEGD FWY 2.1 0.0
21 SAN DIESD FWY RAMP 2.1 0.0
22 UNION OIL UTIL 2.7 0.0
23 WARDLOW 1.2 0.0
24 TEXAS DIL UTIL 2.9 1.9
25 WILLOW 2.5 2.5
2  RICHFIELD OIL UTIL 2.7 2.7
27 PCH 2.8 1.3
28 ANAHEIN 3.0 0.0
2 7TH STREET 2.9 0.0
30 EDISON UTIL 2.9 1.2
31 PERR 2.8 2.3
32 OCEAN BLVD 1.1 0.0

TOTAL NUMBER OF BRIDBES TD BE RAISED: 17 #

# ASSUMES ALONDRA IS NOT RAISED 0.3 FT.
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200-YR

ADD'L  RAISE
WALL HT  BRIDSE
0.0  0.0-
6.0 7.6
6 27
3.9 3.9
L1 a7
L0 2.0
[ W
60 0.0
58 3.8
58 0.0
5.3 0.0
5.2 1.4
5.0 3.0
6.0 1.5
62 b2
5.6 A
28 2.8
9 39
37 0.0
L A0 07
40 0.0
51 21
55 0.0
5.2 4.2
48 4.
45 45
5.2 37
54 14
5.2 0.0
5.2 3.5
5.1 48
2.7 0.0
z




TABLE 14~  Preliminary estimates of affected bridges
resulting from increased wall heights

Reach §, Rio Hondo

100-YR 200-YR
NO. BRIDGE ADD'L  RAISE  ADD'L  RAISE
WALL HT BRIDSE WALL HT  BRIDGE
1 BEVERLY 1.9 0.0 1.9 0.0
2 WHITTIER 0.0 0.0 0.0 0.0
3 U.P.R.R. 1.1 8.1 1.1 8.1 -
4 RASHINGTON 0.0 0.0 0.0 0.0
] A.T. & S.F. RY 0.0 0.0 0.0 0.0
b SLAUSON 1.5 1.3 1.7 1.7
7 P.E. RY 0.6 0.6 0.8 0.8
8 TELEGRAPH 1.4 0.0 1.6 0.0
9 SANTA ANA FWY 2.1 0.0 2.3 0.0
10 SUVA 1.4 1.4 1.5 1.5
i1 FLORENCE 1.2 0.2 1.3 0.3
2 S.P.R.R. 2.5 2.5 2.8 2.8
13 FIRESTONE 3.2 3.2 3.5 3.3
14 STEWART & GRAY 3.7 0.3 4.0 0.6
13 GARFIELD 0.7 0.0 1.0 0.0
16 U.P.R.R. 1.6 4.0 2.0 4.4

TOTAL NUMBER OF BRIDGES TO BE RAISED: 7% B+

¥ ASSUMES THE FOLLOWING:
- FLORENCE IS NOT RAISED 0.2 OR 0.3 FT
- STEWART & GRAY IS NOT RAISED 0.3 FT
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A total of 23.6 miles of channel would be included in this alternative; not all reaches

~ would require increased wall height, and walls would taper to the existing levee surface

in some reaches. The initial estimates of wall height to provide 100-year and 200-year
levels of protection indicated that 200-year protection on the Rio Hondo would require
walls less than 0.5 foot higher than for the 100-year level of protection. This is because
releases from Whittier Narrows ‘Dam are at the maximum during the 100-year event and
do not increase for the 200-year event. On the lower Los Angeles River, the higher level
of protection would require parapet walls from 2 to 4 feet higher than for the 100-year
level of protection. Average wall heights for the reach would be from 2 to 5 feet, with
the maximum height being approximately 8 feet. Parapet walls would have to be
extended 900 feet up Comptdn Creek from its confluence with the Los Angeles River to
accommodate the increased water surface elevation in the Los Angeles River.

The parapet walls would be one-foot-thick reinforced concrete. They would be
placed at the inner margin of the existing access road/bicycle trail and joined to the edge
of the existing channel side slope to form a continuous channel wall. The footing of the
parapet wall would extend across the top of the levee and would be keyed into the top of
the levee to resist sliding forces. The top surface of this footing would also serve as bike
trail and maintenance access road.

Environmental Considerations

The actual parapet wall construction would have fewer construction impacts to the
local area compared to the other alternatives, and there would be no significant disposal
of materials from demolition and/or excavation. Traffic impacts would be approximately
equal to or slightly greater than those of other alternatives. The parapet walls would
not alter the existing soft-bottomed reaches of the lower river, and therefore would have
minimal adverse impact in these areas. There would be a temporary increase in noise
and dust during construction.

It is probable that there would be some recreation and aesthetic impacts. The walls
would raise levee heights by up to 8 feet; for those residing along the river channel, this
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would further block views. In some areas, the walls would add to an existing 15-foot
high obstruction. Where local residents have constructed fences or planted shrubs and
trees to obscure the view of the channel, the parapet wall would constitute a new
intrusion. Aesthetic treatments to mitigate for this impact are limited. Additional
plantings on the levee are hard to implement because they leave the levee susceptible to. N
root damage and make detection of levee seepage difficult. Aesthetic treatment of the
wall itself would be limited to texturing and painting. It is likely that in many places the
wall would become a target for graffiti. The walls could also lower the aesthetics of the
channel for recreation purposes. In areas where the walls are high, there would be no
view across the channel. Aesthetic impacts would be greatest for the 200-year level of
protection. These aesthetic impacts are unavoidable consequences of this approach to
increasing channel capacity. Aesthetic treatment plans would have to be developed in
coordination with local communities.

Net Benefits

Based on preliminary designs, raising walls (plus armoring at selected sites) was
found to be justified for the lower basin reaches, with benefit-to-cost ratios of from 3.1
(200-year) to 4.1 (100-year). On Reach 4 alone the benefit-to-cost ratios are 2.7 (200-
year) to 4.0 (100-year). The greatest preliminary net annual benefits were for the sum of
reaches 4, 5, and 9 with 100-year protection levels ($39,132,000). Estimated annual net
_benefits for this alternative were: -

Reach 4: 100-year = $24,810,000;
200-year = $23,250,000

Reaches 4, 5, and 9:  100-year = $39,132,000;
200-year = $37,532,000




ALTERNATIVE TWO: Widening the Channel in Reaches 4 and §
) 100-year and 200-year Levels of Protection.

This alternative is evaluated at two levels of protection, but there are relatively
‘minor differences, so they may be described and evaluated together. The general
technique involves removal of the existing leveed channel, setback of the existing levee,
and reconstruction of the concrete trapezoidal channel. This also requires lengthening or
raising numerous bridges and modification and realignment of bridge abutments and
approach grades. ’ -

On the Rio Hondo, the 100-year channel design required up to an additional 56 feet
in width; the 200-year, an additional 60 feet. The lower Los Angeles River 100-year
channel design necessitates an additional 177 feet in the vicinity of the Century Freeway,

_the location needing the most widening. For the 200-year channel, an additional 237 feet
in width is needed, and a longer stretch of channel is impacted.' The wider 200-year-
capacity channel also requires wider bridge spans and abutment modifications resulting -
in an increase in costs.

Two widening options were initially considered: widening along both sides of the
channel and widening on one side only. Widening on one side was selected for detailed
analysis because of the obvious cost adirantages involved in having to remove only one
channel wall. First, demolition costs would be reduced by one half. Second, the cost of
channel wall replacement would be reduced by approximatelyv 40 percent in most reaches
due to a reduction in both Quantities of materials and on-site preparation. In addition,
the levee road on one side of the channel would remain intact and would thus not
require replacement. Widening could affect bridge span length and approach slope and
reconstruction of abutments would be necessary in some locations. .Finally, many utility
lines run parallel to the channel alignment and one-sided widening would reduce the
number of utility line relocations, resulting in sigl_ﬁficant cost savings.
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As a part of this alternative, channel black slopes would be armored upstream of
bridges and at other potential breakout points in the Rio Hondo and lower Los Angeles
River reach. Also, reaches that currently have grouted stone sidewalls would be overlaid
with concrete to improve the hydraulic efficiency.

Environ 1 Considerati

There would be no significant long-term environmental, socio-economic, or cultural
resource impacts as a result of the channel widening above station 157+83 (Willow
Street). All channel reaches involved are currently concrete or lined with grouted stone
except for the lower reaches of the Los Angeles River. In the lower river area, the
channel would be widened, but the soft-bottomed, rip-rap channel would not otherwise
be altered. There would be a temporary impact to the environment in this reach. There
- would be some short-term loss of soft-bottomed habitat in the lower channel during
construction, but the biological communities of this reach could be expected to be
restored in a relatively short time following construction. This alternative would not
affect significant cultural resources, nor would there be long-term socio-economic
impacts of an adverse nature. There would be temporary increases in noise and dust,
and significant traffic delays, during construction. Recreational use of the bike trail
would be disrupted for short periods.

Net Benefits
Based on preliminary designs, channel widenihg was found to be justified on Reach 4-
alone and on Reaches 4, S and 9 in combination. The benefit-to-cost ratio on Reach 4

ranges from 2.2 (100-year) to 1.7 (200-year). The more comprehensive solution has
benefit-to-cost ratios of 2.3 (100-year) and 2.0 (200-year).
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Estimated annual net benefits for this alternative were:

Reach 4: 100-year = $18,299,000;
200-year = $15,442,000

Reaches 4, 5 & 9: -100-year = $29,319,000;
200-year = $28,010,000

ALTERNATIVE THREE: Conversion of Trapezoidal Channel to
Rectangular Channel for Reaches 4 and §
100-year and 200-year Levels of Protection.

The conversion alternative involves removal of the existing channel wall lining,
excavation, and reconstruction of trapezoidal channel as concrete rectangular channel.
This design has a greater cross-sectional area for a given top width than the trapezoidal
channel. The design of the channel is similar for both levels of protection evaluated.

. In some reaches, it was not necessary to convert the channel to a full rectangular
cross-section to achieve the desired flood control; this was particularly true for the 100-
year protectiori option. In these cases, a composite channel geometry was developed. A
composite channel involves removal of the lower portion of the trapezoidal side slope
and replacement of that section with a vertical wall section. The upper portion of the
channel wall would remain trapezoidal, angling out from the top of the vertical section.
Proposed channel characteristics for the 100-year and 200-year protection levels vary
widely. On the Rio Hondo, the invert width of the trapezoidal channel is increased from
the existing 100 feet to as much as 200 feet (fully rectangular cross-section) for both
levels of protection. The lower Los Angeles River requires a rectangular cross-section as
much as 200 feet wider for the 200-year design than the existing top width of the
channel. The need for widening is greater on Reach 4, and in the 200-year as opposed
to the 100-year design, but channel widening is necessary in numerous sections for both
levels of protection.
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As a result, this plan is essentially a channel widening alternative using a slightly
different technique in construction. The additional channel widths needed in this
alternative are not so great as those needed with the channel widening alternative, but
significantly more earth would need to be excavated and removed. Also, in areas where
a composite geometry is possible, breaking the concrete channel to construct the
rectangular section would generally damage the remaining channel lining, and it would
need to be completely replaced. Impacts to bridges are site specific, but an overall
widening will necessitate bridge modifications and utility relocations.

As a part of this alternative, channel back slopes would be armored upstream of
bridges and at other potential breakout points in the Rio Hondo and lower Los Angeles
River reach.

En. |!C o!rlu

The conversion plans and channel widening plans have roughly equivalent impacts,
except that there would be slightly less right-of-way required and thus a reduced need to
impact additional lands along the channel alignment. Although there would be
construction period noise, dust, air quality, and traffic impacts, there would be no long-
term impacts from construction activities.

Net Benefits
Based on preliminary designs, conversion was found to be marginally justified with
benefit-to-cost ratios ranging from 1.0 to 1.1. A detailed analysis of bridge and
additional right-of-way costs is not included in these estimates; so more detailed net
benefits may be expected to decreased somewhat. '




Estimated annual net benefits for this alternative were:

Reach 4: 100-year

. | 200-year =

' Reach 5: 100-year =

200-year

= $1,469,000;
§ 455,000

$4,895,000;
. $3,467,000

ALTERNATIVE FOUR: NED PLAN e
DETAILS OF THE PLAN IN SECI‘ION 4, PAGE 140
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COMPARISON OF DETAILED PLANS

Evaluation Criteria

The comparison between adding parapet walls, channel widening, and conversion to
rectangular cross-section was focused on economic considerations because of the very
limited environmental, socio-economic, cultural resource, and aesthetic/recreational
resource considerations.

Environmental, Social, Cultural Resource, Recreation, and Aesthetic Impacts

The primary differences in the plans from these perspectives are summarized below:

1

2)

3)

Environmental. The marine-estuarine resources of the lower Los Angeles River
would be impacted by Alternatives 2 and 3 which involve construction activities
in the soft-bottomed channel. Raising channel walls and armoring the levee
back slopes would not have these impacts. These differences are considered
relatively minor because of the degraded nature of the habitat in the channel
and the relatively short reach of vegetative growth along the margin of the
channel.

Socio-economic. There are virtually no differences in the socio-economic

impacts of the alternatives as all are effectively confined to the existing rights-of-
way for the channel (with only minor increases in rights-of-way required at some
locations). All alternatives will affect traffic during construction to some degree.

Cultural resources. There are virtually no cultural resources affected by any
alternative except for some impacts due to a few bridge modifications. In
Reach 5, it would be necessary to move the historical marker for the Battle of
San Gabriel near Washington Blvd, an action with minor and only temporary
effects.
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4) 'Recreation/aesthetics. There are some differences among alternatives in terms
of their impact on recreation use of the channel rights-of-way. Significant
channel widening would reduce the rights-of-way available for recreational trails
and open space. Conversion of the channel to rectangular concrete channel
might pose a safety hazard, and additional fencing could be necessary. Parapet
walls would, in some reaches, completely block the view of the cha'.nn,el;; in other
areas they would have only limited aesthetic impacts for those using the channel
trails.

None of these differences was considered significant enough to affect plan
formulation, although potential mitigation for environmental impacts in lower Reach 4
would add somewhat to the costs of the widening and conversion alternatives.

Comparison of Alternatives: Economics

Based on analysis of the net benefits from 100-year and 200-year levels of
protection, the alternative of raising channel walls has the highest net benefits and the
lowest cost of the alternatives evaluated. It is clearly the most efficient method of
correcting the flooding problem, as seen on Table 15. These preliminary costs did not
involve detailed analysis of bridge costs or right-of-way, but compared to the other
alternatives carried forward, raising walls stands out as the alternative of choice.




Table 15
Net benefits comparison,
first iteration, for Reaches 4, 5, and 9. ($1000)

Alternative - Average Annual Net B/C
. Annual Benefits Cost Bepefits  Ratio
Parapet Walls
100-year 51,800 12,668 39,132 4.09
200-year 55,600 18,068 37,532 3.08

ide

100-year 51,800 22,481 29,319 2.30
200-year 55,600 27,590 28,010 2,02
Conversion "
100-year 51,800 46,905 4,895 1.10
200-year 55,600 52,133 3,467 1.07

Analysis of Alternative Combinations

Although parapet walls appeared to be the obvious choice as an overall solution, an
effort was made to examine logical combinations of parapet walls with channel widening
and conversion in certain reach segments to determine if an optimum combination could
be identified. This was done because each of the many bridges in the project reach
presents a unique set of design constraints, and in some locations bridge reconstruction
costs might exceed the cost of channel widening, for instance, within the existing bridge.
Furthermore, practical design considerations may not allow every bridge to be raised as
high as initially formulated.

To develop optimizations, the following factors must be considered:
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1) The availability and affordability of needed rights-of-way;
"2) The available room between the levee top and bridge soffet, as well as additional
room between bridge abutments;
3) ‘The transportation impacts of raising or reconstructing bridges;
4) The cost and extent of channel improvements needed to avoid bridge
modifications.

An alternative that optimized these considerations was developed. Reconstruction of
bridges that required very expensive modifications was avoided by widening the channel
instead. Because long transitions are necessary to effect a change in channel w1dtb,
other bridges nearby were also spared extensive modifications.

At the time this plan was being designed, detailed cost estimates for specific bridge
modifications were only partially defined, and total costs contained approximately 50
percent contingencies. As a result, it was not possible to confidently select channel
widening in specific reaches as less expensive than bridge raising and parapet walls.
Because raising channel heights with parapet walls incurs significantly less expense than
any other construction technique on the channel itself, it made sense as the greatest net
benefit alternative. A widely varying combination plan (channel widening in some
locations and raised channel walls in others) could not be confidently supported as
having a greater economic efficiency. Therefore, the parapet wall/bridge modification
alternative for the Rio Hondo and lower Los Angeles River would remain as the -
framework for the recommended plan. Value engineering in the Preconstruction
Engineering and Design Phase may indicate where minor improvements can be made in
the plan.

Designation of the NED Plan

Because it provides the maximum net benefits, raising the channel height using
parapet walls and modifying the necessary bridges is the NED alternative. An additional
element of this alternative is levee armoring that prevents catastrophic levee failure

‘during larger than design events to be implemented in selected locations. This
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alternative covers the Rio Hondo from Whittier Narrows to the Los Angeles River, the

Los Angeles River from the Rio Hondo confluence down to the ocean, and a portion of
Compton Creek. In specific locations, should this solution be difficult to implement, R
alternatives will be evaluated during the Preconstruction Engineering and Design Phase. |

This plan does not have major right-of-way requirements or énvirompental mitigation
problems. It avoids significant construction modification of the existing channel while
providing increased protection from flooding.

There are few aspects of this plan that lend themselves to other project purposes. No
additional facilities are directly available for water conservation or increased recreation. ‘
Any impacts to existing recreation will be reversed so that all existing recreation |
elements remain intact. No opportunities for transportation or sediment management
improvements are incorporated in this NED plan. :

Optimization of the Level of Protection %

Having selected the format of the NED plan, it then became necessary to
optimize the level of flood control protection the plan would provide in order to
maximize net NED benefits. The 100-year net benefits were initially only 4 percent
greater than the 200-year net benefits. Because there was no knowledge of the -
characteristics of the net benefits curve between these two levels of protection, additional
levels were analyzed.

This optimization analysis was performed only for Reach 4. The level of protection
provided by Reach 5, the Rio Hondo, was not optimized independently. There were no
anticipated breakpoints in the Rio Hondo net benefits curve. Because. the outflow from
Whittier Narrows Dam is a fixed maximum, increasing the level of protection on the Rio
Hondo is possible with véry small increases in construction costs. Because Reach 5
discharges into Reach 4, a significant portion of its total flow and Reach 4 must be able .
to accomodate any iincrease in design flows, Reach 5 is not considered a separable
element. This simplified the analysis and resulted in compatible project: elements. The
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level of protection provided by the Rio Hondo was matched to the optimized level of

protection provided by the lower Los Angeles River.

To optimize protection on Reach 4, additional hydrology, hydraulics, and design costs
were developed for the 150-year, 250-year, and 300-year events. More refined cost
estimates were developed for both the existing and new levels of protection. Damages
avoided (i.e. benefits) for the varying levels of protection were developed by truncating
the damage-probability curve at the assigned protection frequency. A new net benefit
matrix was developed (Table 16), that included interest and amortization, and this
information is displayed as a net benefits curve in Figure 13.

Table 16.

Incremental justification of raised parapet wall heights,

Reach 4, lower Los Angeles River ($1000).

Level of Protection

NED Net
Beneflits

-100-year
150-year
200-year
250-year
300-year

B/C
Ratio

§5orfpeinlaacion oo
30,523
29,541
28,914
28,479

4.1
3.5
3.3
3.1




31.0
30.51

30.0-

Net Benefits ($1,000,000)
S
(é )]

28.5{

28.0+ . — —
100 150 200 250 300
Design Level of Protection

—— Net Bene.

FIGURE 13  Net benefits curve for recommended alternative

“at various levels of protection. -
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As seen in Table 16, the 150-year levee provides the maximum net benefits. Because
of the dense urban development, additional increments of protection generate
significant benefits to offset increased construction costs. The net benefits maximize at a
level of protection below the 200-year because otherwise the Artesia Freeway (91)
requires considerable construction modifications. The cost of raising freeway access
ramps is substantial enough to reduce the overall net benefits. The associated
transportation and social impacts must be avoided in order for the plan to remain
acceptable.

It is conceded that the increase in net benefits between the 100-year and 150-year
plans is small, on the order of 1 percent. Nevertheless, the analysis was performed with
consistent levels of detail, and the indication that the net benefits curve increases above
the 100-year level of protection is justification for selecting the 150-year level in this °
optimization procedure.

Following this initial determination that the optimum level of protection would be the
150-year level, a more precise hydraulic analysis was performed for the Artesia Freeway
overcrossing segment of the river to determine the exact flow which would pass under
the existing bridge. This analysis indicated that the capacity would be 164,000 ft*/s with
raised parapet walls, and more precise analysis of magnitude/frequency relationships
indicated that this would be a 133-year flood event. Since the added cost of raising the
Artesia Freeway overcrossing had been determined to be a controlling factor in the net
benefits analysis, the optimum level of protection for this reach was then re-defined to
be the 133-year flood. '

Redesignation of the level of protection (from the nominal 150-year level to the 133-
year level) hardly altered the shape of the net benefits curve (Figure 13). It shifted the
crown of the curve to the left slightly; thus slightly fewer net benefits accrued to greater
levels of protection, but the peak in net benefits remained at the level established by the
upper limit of flow capacity under the Artesia Freeway.




NED Plan Design Refinements

Ha_.ving selected a recommended level of protection, the Rio Hondo component was
added, and the following design refinements were incorporated into the NED plan.

1) From just above the confluence of the Rio Hondo and the Los Angeles River to
just downstream from Century Boulevard (where the Century Freeway will cross
the river),'the Los Angeles River channel would be converted from trapezoidal .
to concrete rectangular channel and slightly widened. This change was made
because detailed design analysis indicated that the Union Pacific Railroad bridge
would need to be raised approximately four feet at its intersection with the Rio
Hondo and then quickly returned to its original elevation in order to pass under
the Long Beach Freeway. This design violated grade requirements for railways
and, as such, warranted an alternative solution. By widening the channel
downstream, the water surface elevation was lowered sufficiently to avoid
modifications to the railroad bridge.

This change would also improve hydraulic characteristics of the channel at a
point where significant turbulence is expected due to the confluence of two flows.
By converting to rectangular channel, the water surface is lowered downstream -
of the confluence as well. This action will require that levees be reconstructed,
and the east abutment of Imperial Highway be rebuilt.

2) Back slopes of the levees would be armored in four locations where a potential
for overtopping exists (see Figure 14). Two of the locations are where freeway
overcrossings will not be altered by the project (the Artesia and the Century
Freeways). Thus, the lower decks of these overcrossings will begin to block flows
which exceed the 133-year level. Armoring along about two thirds of a mile: of-
channel would protect the area downstream of the concrete rectangular section
of channel and the area near the Artesia Freeway-Long Beach Freeway =
interchange. Levee armoring would also be required for the reach upstream
from the Union Pacific Railroad bridge on the Rio Hondo, as this bridge also
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would impede flows during events greater than the 133-year flood, creating a
backwater. Compton Creek would be armored for approximately one mile
upstream from its confluence with the Los Angeles River. These armored areas
are the breakout points for flood levels greater than the design flood. Protection
of the back slopes of the levee in these areas thus has the effect of eliminating
the potential for levee failure throughout the project area. Levee armoring
would be adequate to prevent levee failure during any event greater than the
design event.

Adding the cost of these design refinements and including the Rio Hondo component
provided a more comprehensive total project cost. The resulting benefit-to-cost ratios
and net benefits for the project are different from those used to optimize the NED Plan
level of protection. Updated costs and benefits are found in the description of the NED
Plan,
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SECTION FOUR: THE NATIONAL ECONOMIC DEVELOPMENT PLAN

A. THE NED PLAN

Plan Overview

The NED Plan addresses the area of most critical need in the LACDA System: the
downstream reaches of the Los Angeles-Rio Hondo system. Improvements on reach 5
begin at Whittier Narrows Dam and extend downstream on the Rio Hondo to the
confluence with the Los Angeles River. Improvements on the Los Angeles River (Reach
4) continue from the confluence with the Rio Hondo and extend downstream to the
mouth of the river in Long Beach Harbor. A total of about 23 miles of channel is to be
improved. Figure 19, page 182, shows a schematic of the recommended plan.

The objective of the improvements is to reduce the potential for damaging flood
flows by providing increased levels of protection to the urbanized reaches of the Rio
Hondo and lower Los Angeles River. The 133-year design level of protection was
selected because of its maximum net benefits and the constraints on plan design imposed
by the Artesia Freeway overcrossing. This level of protection was used as the-basis for
designing all plan elements for the NED Plan, with the exception of Compton Creek.

The following measures are employed individually and in combination to achieve this
objective: '

1) Vertical, reinforced concrete parapet walls of from two feet to eight feet in
height would be constructed along the crest of the existing channel levees.

2) Conversion of 6950 feet of concrete trapezoidal to concrete rectangular channel
would occur in the confluence area where parapet walls cannot be raised to the
necessary height to provide adequate protection (at and just below the
confluence of the Rio Hondo and the Los Angeles River).
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3) Raise and/or modify bridges which currently are too low to permit 133-year flows
to pass underneath them or which have other impacts on the hydraulic
characteristics of the channel that make alteration of their design necessary.
Twenty-seven of forty-three bridges in the project reach will be modified.

4) Armor the landward levee slope on both sides of the channel in selected
locations (a total of about 2.2 channel miles in four separate areas) to prevent
greater than design event overflows from eroding the earthen slope and
subsequently causing the levee to fail. ‘

5) Apply a concrete overlay to the grouted stone channel walls in the vicinity of the
Rio Hondo-Los Angeles River confluence.

Figure 15 indicates the estimated NED Plan levels of protection for various specific
channel locations in reaches 4 and 5. While higher levels of protection are shown in
some locations, it must be understood that breakout at any point will inundate a wide
area, depending on the side of the channel which is overtopped. Therefore, while
variations in level of protection exist throughout each reach, the flood protection
provided by the NED Plan is defined by the lowest level of protection in that reach.

. While no improvements are proposed for upsteam reaches of the Los Angeles River,
breakouts occur just south of downtown Los Angeles for events greater than the 100-year
flood. This water moves into the flood plain and spreads south along the western edge
of the Los Angeles River. In the 133-year event, these inundations are expected to be
very shallow, but their existence prevents the NED Plan from fully providing 133-year
protection throughout the plan's area of influence. For this reason, the average level of
protection provided by the NED Plan is considered to be between the 100 and 133-year
level; residual damages are assumed in most locations contiguous to reaches 4 and 5 for
floods which exceed the 133-year event, and in some areas west of reach 4, for events
greater than the 100-year flood.
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Plan Components

Parapet Walls

Parapet walls will be constructed of reinforced concrete one foot thick. Their height
will vary from section to section to reflect the changing water surface requirements at the
particular location. The minimum wall height will be two feet and the maximum will
reach eight feet. Transitions from one parapet wall height to another will be
accomplished with an instantaneous change in height. The walls will thus not have the
appearance of a monolith, but will be perceived as distinct sections of varying heights,
thereby reducing the visual impact of the parapet wall system. As Tables 12 and 13
indicate, wall heights will vary significantly and irregularly. In one 300-foot reach of the
Rio Hondo system, for example, an 8-foot high section will be sandwiched between a 4-
foot high section upstream and a 5-foot high section downstream. Only 300 feet further
downstream, the wall height will be only 2 feet. In some reaches, where hydraulic
analysis indicates wall heights would be less than 0.5 feet, no parapet walls will be
required. The parapet walls will be constructed on the channel side of the existing
access road/bicycle trail system to permit their continued use along this reach of the
river.

The parapet wall design will vary, depending on wall height and whether the levee is
being armored on the landward side. Details of the different wall configuration/levee
armoring combinations are shown in Figure 16.

At most bridges, the existing access road/bicycle trail located on the top of the levee
either veers channel-ward and dips under the bridge or it descends the outside of the
levee and passes through a tunnel in the bridge approach before rejoining the levee top.
In the case of the tunnel, the parapet walls will simply join the bridge abutment and
continue on the other side of the abutment. Where the road goes under the bridge, as
you approach the bridge, the road will gradually rise to meet the top of the parapet wall
and then descend with the parapet wall to the land side of the road. The descending
road will connect with the existing road as it passes under the bridge, while the
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landward-side parapet wall joins the bridge abutment and continues again on the other
side of the bridge.

The walls will alter the aesthetics of the system significantly when they exceed three
. to four feet in height, blocking some of the view across the river. For those living
adjacent to the levee, the raised walls will further impinge on the visual landscape. To
offset these iinpacts, the walls themselves may be treated with murals; a mural created
and maintained by local community groups, such as the one in the Tujunga Wash
channel, may be one option for improving the aesthetics of the parapet walls. Another
possibility may involve the use of ivy to cover the walls.

Table 17.
Parapet Wall Height Ranges
Rio Hondo from Whittier Narrows to LA River Channel
133-year design
Height
Miles from To Raise Paraper Wall
: LA River Bridge Height Range Length
| —Channel Station Bridge (feat) (feet) (feet)
|
3 8.3 437 + 23.71 '
| 8 -2 2823.71
| 7.9 409 + 00.00
‘ 1-4% 1200.00
| 7.5 397 + 00.00
| 5-8 300.00
7.5 394 + 00.00
1-6 1549.01
7.2 378 + 50.99 Whittier 5.0
0-1 3950.99
6.4 . 339 + 00.00
0 -6 3060.00
5.8 308 + 40.00 Washington 4.8
3-8 4006.26
5.1 268 + 33.74 A.T.S.F. Railway 2.5
2-5 2442.49
4.6 243 + 91.25 Slasuson 2.2
1 839.35
4.5 235 + 51.90 P.E. Railway 1.4
1-5 1706.90
4.1 218 + 45.00 Ped Xing 3.6
. 4 -5 3844.56
3.4 180 + 00.44 Suva 5.2
1-6 2970.87
2.8 150 + 29.57 Florence 3.5
1 -6 2579.57
2.4 124 + 50.00 Ped Xing 5.3
4 - 5 3844.56
1.8 9 + 95.56 S.P.R.R. 3.2
. 2 -4 1340.64
1.5 81 + 54.92 Firestone 1.6
: 0-6 1926.49
1.2 62 + 28.43
1 -4 2028.43
0.8 42 + 00.00
0 2028 .43
0.2 9 + 13.99




Parapet Wall Height Ranges
Lower Los Angeles River 133-year design
Height
lu:;r lu:;a station Bridge 1;1:30
12.3 650 + 00.00
1.5 610 + 00.00
10.8 $72 + 00.00
10.7 564 + 75.00
10.5 557 + 00.00
10.5 553 + 00.00
10.2 $37 + 38.00 Standaxd 041 Util. 3.4
10.1 532 + 73.53 Rosecrans 3.9
9.5 502 + 03.39 Compton 2.7
8.6 454 + 62.56 Atlantic 6.3
8.4 445 + 0.00
8.2 434 + 60.00
8.0 421 + 61.18
6.9 363 + 49.96 Long Beach Blvd. 4.0
6.4 337 + 00,00
5.9 311 + 82.18 Del Amo 2.5
5.4 287 + 60.55 U.P.R.R. "
5.2 276 + 00.00
5.0 261 + 65,82 LA-LB Light Rail 3.3
A8 253 + 00.00
8.5 239 + 90.00
4.1 217 + 44.99
4.0 209 + 00.00
3.6 190 + 00.00
3.2 170 + 84.83 Texas Oil Util. 2.8
3.0 157 + 83,01 Willow 4.2
2.7 144 + 62.08 Richfield O1l Util. 3.9
2.0 104 + 96.26 Pacific Coast Bwy. 3.1
1.5 78 + 74.30
0.9 49 + 75.00 Edison Util. 1.6
0.4 22+ 70.53
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At the confluence of the Rio Hondo and the Los Angeles River, construction of both
parapet walls and conversion of the channel to concrete-lined rectangular is required to
accommodate flood flows. In this 6950 foot reach, the anticipated flow of 158,000 ft*/s is
accommodated by converting the existing trapezoidal channel, with top width of
approximately 390 feet, into a rectangular cross-section with a width of 420 feet. In
addition to widening the channel approximately 30 feet, parapet walls as high as seven
feet will be added to the sides of the Los Angeles River. The reduction in water surface
elevation in the Rio Hondo is sufficient to avoid otherwise necessary modifcations to the
Union Pacific Railroad bridge.

The channel modifications would require removal of the existing concrete in the
channel and excavation of 560,000 yd® of earth. The vertical reinforced concrete walls
will extend above the existing levee surface and will be cast in place. Because of the
wider channel, the right (west) abutment of the Imperial Highway bridge will also need -
to be rebuilt.

The bridge crossings in Reaches 4 and 5 are displayed in Figure 17. Twenty-seven of
the forty-three total bridges would be affected: eighteen would be raised, one raised and
modified, six modified only, one moved, and one removed to permit the design flow to
pass underneath the bridge (Tables 19 and 20).

Raising of bridges will generally be accomplished by removal of the existing bridge
and construction of a new bridge in its place. It had originally been thought that some
bridges could be raised by elevating the bridge deck and adding height to the existing
piers, but current seismic building codes make it necessary to replace the old piers.
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TABLE:{19  Los Angeles River Bridge Modifications
‘Bridge . Type NED Plan Proposal

Lower Los Angeles River, moving downstream from Rio Hondo confluence

Imperial
Highway
Standard Oil

Rosecrans
Avenue

Compton
Boulevard

Atlantic
Avenue

Long Beach
Boulevard

Del Amo
Boulevard

Union Pacific

LA-Long Beach

Texas Oil
Willow Street

ARCO Oil

Pacific Coast
Highway

6th Street
SPRR

Traffic
Utility
Traffic
Traffic
Traffic
Traffic
Traffic

Railroad

Light Rail
Utility
Traffic
Utili
Traffic
Utility
Railroad

Reconstruct rii abutment in ccmjunction with
channel widening (trap. to rec ar channel)
Traffic detour (requires lease of 1.7 acres)
Raise 3.4 feet

Remove and reconstruct 3.9 feet higher
Traffic detour required

Remove and reconstruct 2.7 feet higher
Traffic detour (requires lease of 1.4 acres)

Remove and reconstruct 6.3 feet higher
Traffic detour (requires lease of 1.1 acres)

Remove and reconstruct 4 feet higher
Traffic detour (requires lease of 1.0 acres)

Remove and reconstruct 5 feet higher
Traffic detour (requires lease of 1.3 acres)

Remove and replace with two-pier,
through-truss design
Track detour (requires lease of 2.6 acres)

Remove and reconstruct 3.3 feet higher
Track detour (requires lease of 2.0 acres)

Raise 2.8 feet

Remove and reconstruct 4.2 feet higher
Traffic detour (requires lease of 1.2 acres)

Remove and reconstruct 3.9 feet higher

Remove and reconstruct 3.1 feet higher
Traffic detour (requires lease of 0.1 acre)

Raise 1.6 feet

Remove and reconstruct 115 feet downstream
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TABLE 20

Rio Hondo Bridge Modifications

Bridge

Type

NED Plan Proposal

Rio Hondo, moving downstream from Whittier Narrows Dam to Los Angeles River

Whittier
Boulevard

Union Pacific

Washington
Boulevard

AT&SF

Slauson Avenue
SPRR

Steel Bridge
Sta. 218+45)

Suva Street
Florence Avenue
Timber Bridge
(Sta. 129+50)

SPRR

Firestone
Boulevard

Traffic

Railroad

Traffic

Raiquad

Traffic
Railroad

Pedestrian

Traffic
Traffic
Pedestrian
Railroad

Traffic

Remove and reconstruct S feet higher
Traffic detour (requires lease of 1.4 acres)

Replace deck girder with through girder bridge,
rebuild piers and abutments

Rail elevation remains unchanged

Track detour (réquires lease of 1.9 acres)

Remove and reconstruct 4.8 feet higher
Traffic detour (requires lease of 2.2 acres)

Preserve superstructure

Construct new piers 2.5 feet higher and rebuild
abutments

Track detour (no leased land needed)

Remove and reconstruct 2.2 feet higher
Traffic detour (requires lease of 2.2 acres)

Remove and reconstruct 1.4 feet higher
Track detour (requires lease of 1.3 acres)

Owned by LA Co. Parks and Rec. Out of
service. Remove.
Additional 3.6 feet elevation needed

Remove and reconstruct 5.2 feet highér
Traffic detour required

Remove and reconstruct 3.5 feet higher
Track detour (requires lease of 0.7 acres)

Raise 5.3 feet
Remove and reconstruct 3.2 feet higher
Track detour (requires lease of 1.5 acres)

Remove and reconstruct 1.6 feet higher
Traffic detour (requires lease of 1.8 acres)

150




For a typical bridge site, the following schedule will prevail:

A. Set up and staging at site 1 month

B. Build detour bridge 5 months
C. Demolish existing bridge 3 months
D. Build new bridge 12 months
E. Demolish detour bridge 3 months
F. Site restoration 1 month
‘ Total 25 months

The detour bridge will require concrete pier construction and will utilize leased’
bridge decking of a steel through-truss design.

Traffic over the bridges in question is generally in the range of 20,000 to 50,000 cars
a day; it will therefore be necessary to construct a detour for both directions of traffic
before bridge raising may be accomplished. Given the volume of traffic, it will probably
be necessary to provide a minimum of three lanes and preferably four lanes with two in
each direction to accommodate traffic flow; most of the roads crossing the Los Angeles
River are essential, major traffic corridors. Speed reductions would be necessary at
these bridge crossings. Detours would require a some construction right-of-way
(approximately twenty-six acres total for twenty bridge sites); in some areas detours
might impact existing structures.

An initial investigation for an impact analysis on traffic delays was governed by the
goal to utilize existing transportation models and adapt them to reflect the impacts in the
study area. The city of Long Beach utilizes a traffic simulation model to evaluate
impacts on traffic flows of proposed roadwork. It is a trip based model of the Los
Angeles Basin and upon input of a constraint it redistributes traffic to minimize the
impact on the total system traffic time. The modified bridges that were input into the
model are considered representative of the bridges that are affected along the entire
LACDA project area. A base case was established and constraints were placed on Long
Beach Boulevard, Pacific Coast Highway and Willow Street. Willow Street exhibited the
most impact so it was used as a proxy for the estimation of delay times for the remaining
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bridges by applying a proportionate ratio based on traffic counts. The detour delay time
was assumed to be the difference between the time to travel the detour route under
constrained conditions and the time to travel the original route under base conditions.
The approximate delay time is estimated to be less than five minutes per vehicle during
peak hours. The values associated with these traffic delays are considered to be NED
costs and are included in the cost/benefit analysis.

Railway bridges and utility bridges will require less complex construction methods. The
superstructures of railway bridges may be unfastened from piers and then removed as a
unit by a crane while pier extensions are constructed. Detours may also need to be
maintained for railroad traffic during construction. Utility bridges will be raised in a
manner similar to raising rigidly framed bridges. Utility connections on either side of the
bridge will be closed for a brief period of time while flexible connections are installed,
then the bridge and the existing utility features will be raised simultaneously. The
flexible connections will then be installed on a schedule to be coordinated with the
various utilities involved.

Levee Armoring

As shown in Figure 14, there are four reaches totaling approximately 11,800 feet of
channel that will receive protective armoring on the outer (landward) face of the levee
on both sides of the channel. The objective of the armoring is to avoid erosion of the
outer face of the earthen levee should an event greater than the design event occur. The
armoring consists of an 18-inch-thick blanket of stones ranging from 4 to 18 inches in
diameter. This blanket covers the earthen levee face and is grouted in place. The toe,
or bottom edge, of the armoring needs to be protected because, otherwise, the force of
the overtopping waters can erode under the armoring and still cause levee failure. To
accomplish this, in areas of unconstrained right-of-way, the armoring will continue 10
feet below the ground surface as shown in Figure 16. Where adequate right-of-way is
unavailable, dump stone or steel sheet piles would protect the toe of the armored levee. .
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Where the channel is currently grouted stone, predominantly in the vicinity of the Rio
Hondo-Los Angeles River confluence, the channel roughness is not conducive to efficient
conveyance of floodflows. These rougher areas will receive a smooth overlay consisting
of a three-inch thick minimum concrete cover. The channel will be prepared by
sandblasting, and then the concrete will be sprayed on the surface and smoothed.

Aesthetic Treatment Plan

The proposed aesthetic treatment plan consists of texturing parapet wall surfaces and
limited landscape plantings. Concrete parapet walls will feature a textured surface with
a vandal-resistant coating to improve aesthetic quality and prevent vandalism. In highly
visible areas, walls will be either tinted or painted. Along portions of the channel, vines
will be either planted in specially constructed concrete or other permanent planter boxes
in a manner that would not impact the structural integrity of the walls. Other than vines,
only trees will-be used because the County of Los Angeles has requested that no grasses,
groundcover, or small shrubs be used due to high maintenance costs and to minimize the
potential for vandalism. Landscape treatment will be primarily provided at various
bridge crossings, street nodes, and along portions of the channel where the rights-of-way
allow. An estimated cost of this plan is $9,052,000 and is included in the project cost
- estimate.
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‘Compton Creek

Improvements on the Los Angeles River will lower water surface elevations on |
Compton Creek and provide a slightly greater than 50 year level of protection.
Howéver, a backwater situation remains that would induce the creek to overflow its
existing walls during the 100-year event. To mitigate this, levees may be raised slightly
and parapet walls three feet in height would be added along 900 feet of channel. A
modified "L" wall will be used for stability, and a concrete apron would be extended to
the existing channel armoring. The back side of the levees would also be armored along
5530 feet of channel, 4630 feet of which would be upstream from the section protected
by parapet walls. In a 133-year design flood, this armored section would act as a weir,
allowing sheet flow to pass over the levee without resulting in levee failure.

Operation and Maintenance

The Corps' primary operation and maintenance responsibility in the LACDA
mainstem system involves the five Corps reservoirs and the Los Angeles River from
below Tujunga Wash to just upstream of the Rio Hondo confluence. Except for various
minor features, Los Angeles County operates and maintains the rest of the LACDA
system. The reaches affected by the NED Plan are all currently maintained by the
County. Increased operation and maintenance costs of the proposed project will be
minor. Additional channel cleanout and routine repair will cost approximately $20,000
annually, with new bridge maintenance costing about $50,000 annually. Should extreme
effort be required to remove graffiti from the parapét walls, some of these monies will
need to be redirected.

Recreation Features

The NED Plan does not significantly alter the cycling and hiking trail system along
the Los Angeles River and the Rio Hondo, although the aesthetics of this area are
affected by the addition of parapet walls in some reaches. However, for much of the
affected reach, the aesthetic quality of the trails is minimal, as the river passes through
commercial and industrial areas and along the Long Beach Freeway. The NED Plan will
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retain all existing recreation features that would be impacted by the project. Cycling and -
equestrian trails will be temporarily impacted by construction activities but will be
returned to use in all of the reaches impacted by the plan.

B. PLAN ACCOMPLISHMENTS

The NED Plan will provide between 100 and 133 year protection to approximately 75
square miles of intensively developed urban area, providing average annual flood
damage reduction benefits estimated as $58.6 million, and reducing the 100-year flood
plain from 82 square miles to 7 square miles (Figure 18). Included in the total benefits
are inundation reduction damages for structures and contents, $50,569,000; vehicles
damages avoided, $6,249,000; emergency costs avoided, $1,109,000; flood insurance
overhead costs avoided, $501,000 and freeboard benefits, $76,000. In addition, the plan
will improve the safety of numerous bridges, many of which were designed prior to
imposition of new seismic safety guidelines. Benefits from advanced replacement of
bridges total $173,000 annually.

The traffic delays resulting from bridge construction may be considered a disbenefit
and have been estimated and quantified in the project cost portion on page 160. They
are estimated to be $1,318,000.

The performance of the NED Plan, i.e. the level of protection and benefits, is
contingent upon the continued and future maintenance of all project facilities, including
those owned and operated by the local sponsor (LACDPW). Maintenance shall be in
accord with the hydrologic simulations developed in the hydrology report documentation.

Although no improvements are recommended for the upper reaches of the Los
Angeles River or the San Gabriel River system, the LACDA system as a whole will
provide post-project protection from floods ranging from the 10 to 140-year event (Table
21). In areas with less than 100-year protection such as those in the upper reaches below
Sepulveda and Hansen Dams, outbreaks from the entrenched channel are not extensive
enough to justify a federally supported remedy.
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Table 21. ‘Minimum levels of protection under the NED Plan
All reaches of the LACDA System
(Return period in years)

Level of Protection

System Reach Existing Proposed
1. Tujunga Wash n 71
Hansen Dam to Los Angeles River
2. Los Angeles River 10 10
Sepulveda Dam to Arroyo Seco
3. Los Angeles River 77 77
Arroyo Seco to Rio Hondo
4. Los Angeles River 25 100
Rio Hondo to Pacific Ocean
5. Rio Hondo 25 133

Whittier Narrows to Los Angeles River

6. San Gabriel River 100 140
Whittier Narrows to Imperial Hwy

7. San Gabriel River 111 130
Imperial Highway to Pacific Ocean

8. San Gabriel River 500 500
Santa Fe Dam to Whittier Narrows Dam

9. Compton Creek 25 50
Main Street to Los Angeles River
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C. RESIDUAL FLOODING

The NED Plan does not affect upper basin reaches, and residual flooding in these
areas will be the same as for the without-project conditions. Since the NED plan
consists of parapet walls throughout the protected reaches, along with existing or
improved channels, the water surface is not raised by the selected plan for the same
discharge and frequency. The with project water surface is only greater than the existing
water surface for discharges greater than those which would fail the existing levees and
inundate large areas alongside the channel. Any interior drainage problems remaining
are much less than the flooding produced as a result of levee failures. There is

approximately 31 square miles of interior area which drains by gravity or by pumping to

the improved Los Angeles River. The total contribution of this interior drainage
represents less than 5 percent of the design discharge. The current design will not
preclude interior runoff (including open channel flow from Compton Creek) from
entering the improved channel during the design event, should improvements to interior
drainage facilities be made. At present there are no planned improvements to the
existing i_meﬁor drainage system as part of the project. During PED, if potential impacts
to interior drainage surface, they will be evaluated on a case-by-case basis. Therefore,
the NED Plan has minimal impact on interior drainage and does not induce interior
flood problems. Instead, large areas of overflow from mainstem flooding due to levee
failure are removed from the floodplain. '

The NED Plan provides for between 100 and 133-year protection in the lower basin.
For events of greater magnitude, flows would overtop the parapet walls and cascade
down the levee back slopes in shallow sheet flow. The resulting flooding would be less
destructive than under the without-project condition because (1) the drop from the
vertical parapet wall to the pavement of the cycling trail-access road would act somewhat
as a drop structure, reducing flow velocity, and (2) the levees in the protected sections
would not fail during flood events greater than the 133-year flood. The post-project
flood plain is shown for various storm recurrence intervals on Figure 18.
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D. RISK AND UNCERTAINTY

The proposed level provides a margin of safety which may be needed if future
improvements are made by local agencies in upstream system reaches. The final analysis .
of levels of protection for the lower Los Angeles River assumed that there would be
some flooding in upper reaches of the river system, including downtown. This upstream
breakout of flood flows has the effect of reducing the peak flow in the lower river for the
short period when peak flows are anticipated in the LACDA system. The 133-year
conveyance capacity assumes that there is no increase in the level of protection in the
upstream reaches and that some of the peak flow which would otherwise reach the lower
river is effectively "spread out” when the downtown area is flooded, albeit to a low depth
and with only limited damages. If improvements are made in the future, then the level
of protection provided by the NED Plan would be reduced by a small increment but not -
below the 100 year level of protection. Figure 13 on page 135 displays the net benefit
curve for the recommended alternative at various levels of protection. The curve shows
that the difference in net benefits between the 133 year level of protection and the 100
year level of protection is approximately $200,000. Therefore the impacts on benefits, if
upstream improvements decrease the level of protection from 133 year to 100 year is
minor.

E. -  FIRST COSTS

The cost estimates for the NED Plan have been: prepared in accordance with
guidance provided in the following documents: EC 1110-2-263, Civil Works Constructlon
Cost Estimating; EC 1110-2-538, Civil Works Cost Estimating, Code of Accounts; and
EC 1110-2-1302, Cost Estimates, Planning and Design Stages. The work to be completed
for this project was broken down into line items according to the code of accounts. The |
estimate was developed using quantities, drawings, and other data obtained from the |
design team. Unit prices were developed using labor rates and site specific conditions.

Overhead, bond, and profit were separately computed and distributed ‘to the unit prices. ‘
Contingencies were determined based on current uncertainties with the design,” .
quantities, and/or unit prices. Cost summary spreadsheets were prepared based on the
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output from the M-CACES program in October 1991 price levels. The cost estimate by
code of accounts for all the components of the NED Plan is presented in Table 22.

The estimated first cost of the NED Plan is $389,570,000, of which approximately

‘ $109.5 million is for improvements to the Rio Hondo channel and $243.3 million is for
improvements of the Los Angeles River channel. Modifications to the confluence are
estimated as $36.7 million. The interest during construction calculated at the FY 92 rate
of 8-3/4 is added to the first cost to estimate a gross investment of $512,963,000. The
annual cost amortized at 8-3/4 percent interest rate for a 100 year evaluation period is
estimated as $44,894,000. The annual operation and maintenance costs are $70,000.
Traffic delays costs attributed to bridge reconstruction are estimated to be $1,318,000
annually. Total annual costs of the recommended plan are $46,282,000.

Of the total first cost, approximately 62 percent is for bridge modifications and
utility relocations. A summary of cost apportionment is displayed in Table 23. The
subtotal for the non-Federal share is estimated to be 52 percent of the total project
costs. The cost sharing requirements and procedures as stated in the Water Resources

: Development Act of 1986, "Sec. 103 Flood Control and Other Purposes. (a) Flood

N, Control (3) 50 Percent Maximum - The non-Federal share under paragraph (1) shall not
exceed S50 percent of the cost of the project assigned to flood control". An offsetting cost
equal to $6,321,000 was allocated to the Federal share to comply with Water Resources
Development Act of 1986, as previously stated. After this adjustment the non-Federal
share of the estimated cost of the NED plan is $194,780,000 (50%) and the Federal
share is $194,780,000 (50%).
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YACDA

|
CODE COST COSTWITH COSTWITH
OF N WITHOUT CONTINGENCY CONTINQENCY FOOT
ACCTS DESCRIPTION CONTINGENCY | CONTINGENCY OCT 1920 PERCENT OCT 1891 NOTE

“(RH-9)
01---- 111,300 20,800 132,100 19% 137,516
02---- | RELOCATIONS ' 0 0 0 0% 0
021-~ | TOTALCONSTRUCTION COST 4,139,091 1,076,164 5,214,996 26% 5,930,000
30.-- PLANNING, ENG, & DESIGN 680,753 95,305 776,059 1494 992,484
31--- . | CONSTRUCTION MANAGEMENT 546,870 82,030 628,900 15% 806,000
TOTAL COSTS 81455 5,480,000 1,270,000 6,750,000 24% 7,866,000

A 150+30 (RH-T)
01--~- | LANDS & DAMAGES 71,044 13,279 84,324 19% 81,781
02---- | RELOCATIONS 0 0 0 [ 0
021--- | TOTAL CONSTRUCTION COST 3,196,189 831,009 4,036,193 26% 4,590,000
30--- | rLaNNING, ENG, & DESIGN 524,324 78,649 602,973 159 771,000
31--- | CONSTRUCTION MANAGEMENT 419,746 58,764 478,510 149 613,000
TOTAL COSTS 150430 4,210,000 980,000 5,200,000 239 6,062,000

A 180+ 00 ‘

01--—- | LaNDs & DaMAGES 0 0 0 0% ]
02---- | RELOCATIONS 0 0 0 0% 0
021--- | TOTAL CONSTRUCTION COST .1,348,543 431,534 1,778,947 32% 2,023,000
30--- PLANNING, ENG, & DESIGN 220,202 30,828 251,030 14% 322,000
31--- | CONSTRUCTION MANAGEMENT 178,619 23,221 201,840 13% 259,000
TOTAL COSTS 180400 1,750,000 490,000 2,230,000 29% 2,604,000

A 243491 (RH-S)
01---- | ©anps & pAMAGES 865,500 161,397 1,026,897 1 1,069,000
02---- | RELOCATIONS 0 0 0 0
021--- | TOTAL CONSTRUCTION COST 4,220,872 1,097,427 §,310,664 26 6,039,000
30--- PLANNING, ENG, & DESIGN 724,649 115,944 840,593 1694 1,064,000
31--- | CONSTRUCTION MANAGEMENT 547,609 82,141 629,750 15%] 807,000
TOTAL COSTS  243+91 6,360,000 1,460,000 7,810,000 23% 8,979,000
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“TACDA

CODE COS8T COST WITH COST WITH
OF WITHOUT CONTINGENCY | CONTIN CONTINGENCY FOOT
ACCTS DESCRIPTION CONTINQENCY CONTINGENCY OCT 1999 PERCENT OCT 1991 ’ NOTE
| WASHINGTON BLVD 308+44 (RH-3)

01— | LANDS & DAMAGES 287,000 54,018 341,018 199] 355000
02---- | revocations 10,117 2,371 12,488 23 13,000
021--- | TOTAL CONSTRUCTION COST 5,666,816 1,473,372 7,119,166 26%| 8,096,000
30--- PLANNING, ENG, & DESIGN 937,567 121,884 1,059,450 13%[ 1,353,000
31— | CONSTRUCTION MANAGEMENT 177,053 24,787 201,840 149 259,000

TOTALCOSTS 308+44 7,080,000 1,680,000 8,730,000 24% 10,076,000
: (RH-1) . i
0l-— | LANDS & DAMAGES 1,321,702 246,952 1,568,684 19% 1,633,000
02--~ | RELOCATIONS 0 0 0 0% 0
021--- | TOTAL CONSTRUCTION COST 4,639,858 1,206,363 5,845,145 26%] 6,647,000
30--- PLANNING, ENG, & DESIGN 747,837 119,654 867,490 16%| 1,092,000
31--- | CONSTRUCTION MANAGEMENT 615,164 98,426 713,590 16 . 914,000
TOTAL COSTS __ 78+5 l - 7,320,000 1,670,000 8,990,000 239 10,286,000
PACIFIC COAST HWY 104+96 (LA-10)
01---- | LANDS & DAMAGES 526,043 98,356 624,400 19% 650,000
02-—-- | RELOCATIONS 0 0 0 0% 0
021--- | TOTAL CONSTRUCTION COST 7,526,127 1,881,532 9,422,935 25% 10,716,000
30--- | PLANNING, ENG, & DESIGN 1,250,612 200,098 1,450,710 164 1,851,000
31--- | CONSTRUCTION MANAGEMENT 989,500 197,900 1,187,400 209 1,521,000
TOTAL COSTS  104+96 10,290,000 2,380,000 12,690,000 239 14,738,000
WILLOWST ___ 157483 (LA9)
01---- | LANDS & DAMAGES 93,946 17,485 111,431 19% 116,000
02--=- | RELOCATIONS ] 0 0 7| 0
021--- | TOTALCONSTRUCTION COST 8,302,065 2,075,516 10,408,510 256 11,837,000
30-—- | PLANNING, ENG, & DESIGN 1,354,586 203,188 1,557,774 15% 1,994,000
M. CONSTRUCTION MANAGEMENT 1,084,595 221,765 1,312,360 2194 1,681,000
TOTAL COSTS  157+83 10,840,000 2,520,000 13,390,000 239 15,628,000
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y o, TACDA
cope cosT COBT WITH COSTWITH
OF WITHOUT CONTINQENCY | CONTI CONTINGENCY FOOT
ACCTS DESCRIPTION CONTINGENCY | CONTINGENCY OCT 1998 PERCENT OCT 1991 NOTE
+82 (LA%) i _

Ol | LANDS & DAMAGES 90,992 16,597 107,589 18% 112,000
02---~ | RELOCATIONS 0 9 K] 0% [}
021--- | ToTAL CONSTRUCTION COST 5,679,704 1,476,723 7,164,808 26% 8,148,000
30-—~ | PLANNING, ENG,& DESIGN 926,512 148,242 1,074,754 16% 1,375,000
31~ | CONSTRUCTION MANAGEMENT 742,744 155,976 898,720 2% 1,151,000
TOTAL COSTS 311 7,440,000 1,800,000 9,250,000 245 10,786,000

LONG BEACH BLVD 363 (LA-5) '
01---- | LANDS & DAMAGES 495,706 92,191 587,896 19% 612,000
02--~ | RELOCATIONS 0 0 0 0
021--- | TOTAL CONSTRUCTION COST 13,843,350 3,460,838 17,276,891 19,647,000
30--- PLANNING, ENG, & DESIGN 2,285,428 342,814 2,628,239 18 3,360,000
31--- CONSTRUCTION MANAGEMENT 1,820,395 345,878 2,166,270 1974 2,775,000
TOTAL COSTS  363+50 18,440,000 4,240,000 22,660,000 239 26,394,000

A A + (LA-4)
Q- | LANDS & DAMAGES 326,641 61,448 338,088 19%4 404,000
02---- | rELocaTiONs 0 0 0 % 0
021--- | TOTAL CONSTRUCTION COST 9,110,495 2,368,729 11,466,887 26% 13,040,000
30--- PLANNING, ENG, & DESIGN 1,497,950 239,672 1,737,622 1694 2,221,600
31.-- CONSTRUCTION MANAGEMENT 1,190,398 214,272 1,404,670 md 1,799,000
TOTAL COSTS  454+63 12,130,000 2,880,000 15,000,000 24%] 17,464,000
02+ (LA-3)

01---- | LANDS & DAMAGES 450,975 84,088 535,062 199 557,000
02---- | RELOCATIONS 0 0 ol o« 0
021--- | TOTAL CONSTRUCTION COST 3,903,489 1,053,942 4,969,892 279 5,652,000
30--- PLANNING, ENG, & DESIGN 765,624 114,844 880,467 wgl 1,121,000
31--- | CONSTRUCTION MANAGEMENT 597,939 89,691 687,630 15% 881,000
' TOTAL COSTS  502+03 5,720,000 1,340,000 7,070,000 23% 8,211,000
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TACDA
CODE CO8T COST WITH COSTWITH
OF WITHOUT CONTINGENCY | CONTIN CONTINGENCY | FOOT
ACCTS DESCRIPTION CONTINGENCY CONTINQENCY OCT 1990 PERCENT OCT 1991 NOTE
32+74 (LA-2) ]
01-~- | LANDS & DAMAGES ‘ 563,162 105,425 668,588 19% 656,000
02---- | RELOCATIONS ] 0 0 [ 0
021--- .| ToraL consTRUCTION COST | 9,016,204 2,434,375 11,410,555 279 12,976,000
30-- | PLANNING, ENG, & DESIGN 1,485,232 252,489 1,737,721 174 2,218,000
31--- | CONSTRUCTION MANAGEMENT 1,177,563 223,737 1,401,300 19%] 1,795,000
TOTAL COSTS  532+74 12,240,000 3,020,000 15,220,000 254 17,685,000
634+ 04 (LA-1)
01---- | LANDS & DAMAGES 225,286 41,765 | 267,051 199 278,000
02---- | RELoCATIONS 0 0 0 0% 0
021— | ToraLconsTRUCTION COST 6,938,058 2012037] 8,937,753 29% 10,164,000
30--- PLANNING, ENG, & DESIGN 1,131,076 180,972 1,312,049 uil 1,678,000
31--- | CONSTRUCTION MANAGEMENT 899,137 152,853 1,051,990 179 1,348,000
TOTAL COSTS 634+04 9,190,000 2,390,000 11,570,000 26% 13,468,000
RIO HONDO RIVER
SOUTHERN PACIFIC 94+%6 (RH-8)
[[01-—- | LaNDS & DAMAGES 99,153 19,002 118,156 199 123,000
1102---- | rELOCATIONS 1,012 189 1,201 194 1,250
022-— | roraLcoNsTRUCTION COST - 1,979,062 554,344 2,533,406 289 2,881,000
30--- PLANNING, ENG, & DESIGN 327,142 52,343 379,484 16%4 479,000
31-— | CONSTRUCTION MANAGEMENT 257,780 42,000 299,780 164 384,000
TOTAL COSTS  94+96 2,660,000 670,000 3,330,000 25% 3,868,000
Al C + (RH-6)
0l---- ] LaNDS & DAMAGES 130,876 24,741 155,620 1 162,000
02---- | RrELOCATIONS ) (] 0 0% 0
(22--- | TOTAL CONSTRUCTION COST 2,195,762 602,625 2,798,387 27 3,182,000
30--- | rLaNNING, ENG, & DESIGN 358,434 50,181 408,615 149 522,000 |
31-<- | CONSTRUCTION MANAGEMENT 283,200 44,000 327,200 16% 419,000
TOTAL COSTS  235+52 2,970,000 720,000 3,690,000 U4 4,285,000
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. TACDA i
CODE COsT COSTWITH COSTWITH .
oF WITHOUT CONTINQENCY | CONTIN CONTINGENCY | FOOT
ACCTS DESCRIPTION CONTINGENCY | CONTINGENCY OCT 1990 PERCENT OCT 1991 ‘NOTE
e e e s == —=

[ 1. & SA + (RH-4)
01— | LanDsaDaMAGES 121,628 22,465 144,092 18% 150,000
02---- RELOCATIONS 0 0 0 0‘!] 9
022--- | TOTAL CONSTRUCTION COST 3,662,388 1,024,408 | 4,686,796 28% 5,330,000
30--- PLANNING, ENG, & DESIGN 594,000 $9,100 683,100 159 873,000
31--- | CONSTRUCTION MANAGEMENT 472,150 70,000 542,150 159 694,000
TOTAL COSTS  268+34 4,850,000 1,210,000 6,060,000 250 7,047,000

R O 5 —
01-— | LaNDS & DAMAGES 161,683 30,640 192,123 19% 200,000
02---- | reLocaTions 1,518 404 1,921 27% 2,000
022--- | TOTAL CONSTRUCTION COST 5,962,197 1,855,198 7,817,398 319 8,890,000
30---. | PLANNING, ENG, & DESIGN 960,510 144,076 1,104,536 154 1,413,000
31--- CONSTRUCTION MANAGEMENT 766,320 121,000 887,320 16% 1,137,000
TOTAL COSTS __ 369404 _ Tasaoon | 2isoooe] toovooso| m usczom

.' A R # i DIV/ID T AN

PACIFIC ELECTRIC 37404 (LA-12)
01.---- | 1.ANDS & DAMAGES ‘ 0 ] 0 (7 0
02---- | RELOCATIONS 0 (] 0 [ [
1022--- | TOTAL CONSTRUCTION COST 6,219,223 1,797,153 8,016,376 29% 9,116,000
30--- PLANNING, ENG, & DESIGN 1,009,700 149,340 1,159,040 154 1,485,000
31--- | CONSTRUCTION MANAGEMENT 813,570 | 130,000 941,570 169 1,209,000
TOTAL COSTS  37+04 8,040,000 2,080,000 10,120,000 26% 11,810,000

LA-LBLIGHT RAIL 262+46 (LA-8)
01---- | LANDS & DAMAGES 302,969 56,301 359,270 19% 374,000
§02---- | RrELOCATIONS (] (] 0 o 0
022--~ | TOTAL CONSTRUCTION COST 6,672,576 1,796,948 8,469,524 27 9,632,000
30--- PLANNING, ENG, & DESIGN 1,100,071 165,011 1,265,082 18§ 1,616,000
H31 CONSTRUCTION MANAGEMENT 874,770 150,000 1,024,770 l’l‘il 1,313,000
- TOTAL COSTS  262+46 8,950,000 2,170,000 11,120,000 |- 24% 12,935,000
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" LACDA \
CODE COSsT COSTWITH COSTWITH
oF ‘ wiTHouT CONTINGENCY | CONTINGEM CONTINGENCY FoOT
ACCTS DESCRIPTION CONTINGENCY CONTINGENCY OCT 1990 PERCENT OCT 1991 NOTE
ONION PACIFC _ 287+61 [ )] , ]
01---- | LANDS & DAMAGES 479,794 89,851 569,645 19% 593,000
02---- | RELOCATIONS 0 0 0 (7 0
022--- | ToTAL CONSTRUCTION COST 5,461,400 1,600,160 7,061,560 299 8,030,000
30--- | PLANNING, ENG, & DESIGN 902,972 135,446 1,038,418 159 1,324,000
31-—- | CONSTRUCTION MANAGEMENT 708,550 120,000 828,550 1799 1,062,000
'AL COSTS  287+61 7,550,000 1,950,000 9,500,000 266 11,009,000
LOS ANGELES RIVER CHANN
SIXTH ST 47+55 (LA-11)
01---- | LANDS & DAMAGES ‘ 0 0 [ [ 0
02.-e= | RELOCATIONS 0 0 0 0% 0
§022-- | TOTALCONSTRUCTION COST 1,564,786 615,724 2,180,510 39% 2,480,000
30--- | PLANNING, ENG, & DESIGN 270,390 36,471 306,867 139 393,000
31--- CONSTRUCTION MANAGEMENT 217,870 32,026 249,896 mal 320,000
TOTAL COSTS  47+55 2,050,000 680,000 2,740,000 335 3,193,000
ATLANTIC RICHFLD 145+11
f01--e- | LANDS & DAMAGES 0 0 0 [ 0
02---- | RELOCATIONS ] 0 0 [ 0
022--- | TOTALCONSTRUCTION COST 1,595,238 509,576 2,104,811 3294 2,394,000
30-- | rLANNING, ENG, & DESIGN 267,540 36,491 304,031 144 389,000
31-— | CONSTRUCTION MANAGEMENT 218,570 31,904 247,474 15 317,000
TOTAL COSTS  145+11 2,080,000 580,000 2,660,000 259 3,100,000
1+
§01-—- | LANDS aDAMAGES 0 0 0 | 0
02— | revocations 0 0 0 [2) 0
[022--- | T0TAL CONSTRUCTION COST 1,355,100 511,163 1,866,263 38% 2,122,000
30--- PLANNING, ENG, & DESIGN 226,220 30,518 256,738 13%[ 329,000
31--- CONSTRUCTION MANAGEMENT 182,280 24,972 207,252 149 266,000
TOTAL COSTS  171+68 1,760,000 570,000 2,330,000 29 2,717,000
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DESCRIPTION

COST WITH
CONTIN CONTINGENCY

PERCENT OCT 1981

§01— | vLunDsaDAMAGES 0 0 0 [ 0
102--— | rerocamions 0 0 0 0% 0
- §022--= | TOTAL CONSTRUCTION COST 831,018 289,554 1,120,569 35% 1,274,000
30--- | rLANNING, ENG, & DESIGN 141,330 19,382 160,712 14% 206,000
31— CONSTRUCTION MANAGEMENT 113,880 15,032 128,912 13 165,000
TOTAL COSTS  5§37+30 1,090,000 320,000 1,410,000 299 1,645,000
RIO HONDO CHANNEL

PED CROSSING = 129+50
f01—--- | LaNDS aDAMAGES 0 0 0 [ 0
{02~ | mecocaTions 0 0 0 0% 0
§023— | ToraLconstrucTion cost 144,322 48,839 193,161 4% 220,000
30--- PLANNING, ENG, & DESIGN 25,590 3120 28,710 129 37,000
31--- CONSTRUCTION MANAGEMENT 20,820 1,440 22,260 7% 28,000
TOTAL COSTS 129450 190,000 50,000 240,000 269 285,000

18+

01-—— | 1LANDS & DAMAGES 0 0 0 0% 0
02---- | RELOCATIONS 0 0 0 0% 0
023--- | TOTAL CONSTRUCTION COST 218,369 104,967 323,336 48%] 368,000
30--- PLANNING, ENG, & DESIGN 29,300 3210 32,510 1% 42,000
38... CONSTRUCTION MANAGEMENT 23,600 3,000 26,600 139 33,000
TOTAL COSTS  218+45 270,000 110,000 380,000 4% 443,000
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ASI LACDA i
CODE €Oo8T COSYTWITH COSTWITH
OF WITHOUT CONTINGENCY | CONTIN CONTINGENCY FOOT
ACCTS DESCRIPTION CONTINGENCY CONTINGENCY OCT 19%0 PERCENT OCT 1991 NOTE
Q] ATIO = 1
COMPTON CREEK
O1---- | LANDS & DAMAGES 9 0 0 0% 0
10902B | EstHETICTREATMENT 283,599 56,720 340,319 209 354,000
109--- TOTAL CONSTRUCTION COST 4,809,353 994,933 5,804,286 214 6,601,000
30--- | rLANNING, ENG, & DESIGN 775,930 109,873 885,803 149 1,135,000
31--- | coNSTRUCTION MANAGEMENT 625,220 101,285 726,505 164 930,000
6,210,000 1,210,000 7,420,000 19% 8,666,000
fl01---- | LANDS & DAMAGES 0 0 0 [ 0
[[0902B | estuEncTREATMENT 3,406,942 681,388 4,088,330 209 4,255,982
09--- | ToraLcoNsTRUCTION COST 29,467,144 5,926,491 35,393,635 209 - 40,250,000
30-- | rLanninG, ENG, & DESIGN 5,292,570 883,279 6,175,849 179 7,911,000
31— | CONSTRUCTION MANAGEMENT 4,264,540 788,939 5,053,479 189 6,473,000
39,020,000 7,600,000 46,620,000 19% 54,634,000
01— | LANDS & DAMAGES 0 0 0 0% 0
09028 | esTETCTREATMENT 2,556,144 511,229 3,067,373 209 3,193,138
09--- | ToTAL CONSTRUCTION COST 19,517,412 3,936,545 23,453,957 209 26,774,000
30— | rLanniNG, ENG, & DEsIGN 3,442,170 559,103 4,001,273 164 5,126,000
31--- | constrRuCTION MANAGEMENT 2,773,560 502,014 3,275,574 18% 4,196,000
25,730,000 5,000,000 30,730,000 199 36,096,000
01— 0 0 [ 0% 0
02---- | RELOCATIONS 0 0 0 0 0
{09-— | ToTAL consTRUCTION COST 19,748,579 4,947,111 24,696,350 259 28,085,000
30--- PLANNING, ENG, & DESIGN 3,186,210 536,487 3,722,697 11‘74 4,769,000
31-- | CONSTRUCTION MANAGEMENT 2,567,320 469,319 3,037,139 18% 3,890,000
TOTAL COSTS 25,500,000 5,950,000 31,460,000 236 36,744,000

PR

Semen

N




TACDA
COoSTWITH COSTWITH
' CONTINGENCY | conmn CONTINGENCY root
ACCTS DESCRIPTION CONTINGENCY | CONTINGENCY OCT 1990 | PERCENT OCT 1901 NOTE
§01--—- | vLawsapamaces 0 0 0 0% 0
§02---- | reLocaions 0 0 ] 0% 0
09--- TOTAL CONSTRUCTION COST . ' 4,528,691 2,264,346 6,793,037 50‘74 7,725,000
30--- PLANNING, ENG, & DESIGN 843443 | 135,861 679,304 25%] 870,000
31--- | CONSTRUCTION MANAGEMENT 380,410 95,103 475,513 25% 609,000
TOTAL COSTS 5,450,000 2,500,000 7,950,000 46% 9,204,000 |
I 270,710,000 | 63,640,000 [ 334,300,000 | 24% 389,600,000 |
1. SEE M-CACES PRINTOUT FOR A DETAILED BREAKDOWN.
2. ALL 1991 REAL ESTATE COSTS ARE NEW AND BASED ON THE MOST CURRENT APPRAISAL.

10.02.92

TABLE 22A
ANNUAL COST/BENEFIT SUMMARY TABLE
October 1991 Price Levels, 8-3/4% Interest Rate

691

Inundation Rcduc.iion Benefits
Structures and Contents 50,569,000

Vehicle Damages 6,249,000
Emergency Costs Avoided 1,109,000
Adv Replacement of Bridges 173,000
Flood Insurance Overhead 501,000
Freeboard 76,000
Total Benefits $58,616,000
d Annual Costs 44,894,000
S. Annual Maintenance 70,000
® Traffic Delay Costs 1,318,000
- Total Costs $46,282,000
8
Net Benefits 12,334,000
Benefit/Cost Ratio 1.3




TABLE 23 COST APPORTIONMENT

s ITEM FEDERAL | NON-FEDERAL
HIGHWAY BRIDGES-LOS ANGELES | $124,366,000
o “ RAILROAD BRIDGES $ 35,754,000
UTILITY BRIDGES 10,655,000
CHANNEL MODIFICATIONS
' COMPTON CREEK 8,666,000
LOS ANGELES RIVER 54,634,000
DEWATER LA RIVER 9,204,000
TOTAL LOS ANGELES RIVER WITH | $108258,000 | $135,021,000
COMPTON CREEK FEATURES
HIGHWAY BRIDGES-RIO HONDO $ 45,873,000
RAILROAD BRIDGES $ 26,340,000
N PEDESTRIAN BRIDGES 728,000
CHANNEL MODIFICATIONS $ 36,096,000
TOTAL RIO HONDO PORTION $62936,000 | $ 46,601,000
CONFLUENCE MODIFICATION $ 36,744,000
SUBTOTAL BOTH PORTIONS $207,938,000 | $ 181,622,000
INITIAL 5% CASH CONTRIBUTION | - 19,479,000 $ 19,479,000
SUBTOTAL $188459,000 | $ 201,101,000
OFFSETTING COST (AS PER WRDA 86 | § 6,321,000 $ - 6,321,000
o SEC 103)
TOTAL COST APPORTIONMENT $194,780,000 | $ 194,780,000 “
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F. DESIGN AND CONSTRUCTION SCHEDULE

The present schedule consists of a 3 year Preconstruction, Engineering and Design
phase (PED) lasting from March 1992 until January 1995. The General Construction
period would last about eight years, from Jamuary 1995 until December 2002.

(1.) Immediately commencing with the initiation of PED, these work items will be
scheduled for completion; LCA negotiations, mapping and surveying, geotechnical
investigations, materials investigations, environmental mitigation analyses, economic
validations, real estate and other acquisition plans, and hydrology and hydraulic studies.

(2.) The second phase of the construction package consists of parapet walls and levee
armoring along Compton Creek and the first set of final plans and specifications that
mark the end of the PED phase and the beginning of the construction phase of the
project. The work along Compton Creek will be based on a Basis of Design document
that will address only the technical data pertinent to Compton Creek. Construction of
the improvements to Compton Creek is expected to last about 18 months.

(3.) The third phase of the construction schedule is the Physical Model at the S
' Waterways Experiment Station (WES). However, preliminary design and preparation for
the model began in July 1991. Due to several unstable flow regimes along the project
length, considerable factors of safety in the form of increased height were added to some
of the bridges spanning the Los Angeles River and-Rio Hondo Channel. The
mathematical models used to predict the project flowlines are particularly ill-suited for
these hyraulic discontinuities. The WES model will be used to determine if any of the
factors of safety employed may be reduced or perhaps preciude the modification of one
or more of the bﬁdges along the project length. The model construction will begin prior
to initiation of PED.

(4.) The fourth phase of construction includes modification to utility and pedestrian
bridges. These modification may be accomplished with no additional rights-of-way, no
. traffic impacts, and at a low cost. Construction of these modifications is expected to take
approximately 1S months.
171 G
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(5.) The fifth phase of work includes the first group of highway bridge modifications

‘for the Los Angeles River and the Rio Hondo Channel. These would be the bridges

mentioned in the WES work phase that would have a relatively high likelihood of not
requiring extensive modification. Construction of all highway bﬁdgeé'iiidﬁld be phased
so that no more than two bridges on either river would be modified at the same time.
At no time will two adjacent bridges be modified at the same time. Due to this
constraint, the construction period may be as long as 7 years. . .

(6.) The second set of highway bridge modifications may have a construction period
of approximately 6 years due to the same constraints as the first group of bridges

(7.) The channel work construction for the Rio "Hondo, Los Aﬁgelés'River and their
confluence will proceed by seperate contract and construction will 'last‘appro:dmately 3
years.

(8.) The final phase consists of the Federal responsibility of modification of seven

railroad bridges. The construction period for all seven bridges would span approximately
S years. :
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Table 24. Summary of Design and Construction Schedule

‘Phase Start FinishYears
Design 1992 1995 3
Construction

1. Channel Modifications 1995 2001 6

Compton Creek
2. Utility and Pedestrian 1995 1996 1
Bridges

3. Highway Bridges 1995 2000 6

4. Highway Bridges 1997 2002 5-1/2
4. Railroad Bridges 1997 2002 6

S. Channel Modifications 1996 1999 2-1/2
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G. PLAN IMPLEMENTATION

Institutional Requirements
. Under the Water Resources Developmenf Act (WRDA) of 1986 the Iocal sponsor
for a project is responsible for: : -

1) Paying 5 percent of the cost of the prolect a551gned to flood control durmg
construction of the project, v B =

2) Providing all lands, easements, rights of way, and dredged material dlsposaI areas
required only for flood control, ' RERSEE U U A

3) Performing all necessary relocations related to flood control, and

4) Providing that portion of the joint costs of lands, easement, rights-of-way,
dredged materials disposal areas, and relocations which are ass1gned to ﬂood
control. ' o :

All project costs for the NED Plan are attributable to flood control. Los Angeles
County, as local sponsor, is required to provide all lands easements, rights-of-way and
relocations (LERR) in support of the project. The WRDA of 1986 assigns all highway
relocation costs to non-Federal interests. Therefore, the local sponsor. responsibility
includes the highway, utility and pedestrian bridge modifications and the five (5) percent
requirement, as stated above. As stated in EC 1165-2-147 (15 March 1988), paragraph
3b, betterments desired by non-Federal interests that are related to the basic project and
that can be accommodated in the construction of the basic project, may be approved for
implementation, as part of the project, if non-Federal interests agree to ptov1de any
additional costs incurred by the Federal government, as they are incurred. Costs of such
betterment are not included in the project cost or economic evaluation. Paragraph 13 f.

. Design Standards for Bridge and Highway Relocations states that "Total project costs for
flood control projects and separable elements, and relocation credit to non-Federal
sponsors, will reflect only that portion of the cost necessary to construct substitute
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bridges and roads to .S.tate design standards.” The recommended plan reflects only that
portion of the costs necessary to construct bridges and roads to State design standards.
The fiscal responsibility of the local sponsor relating to items 1 through 4 above amounts
to 52 percent of the total project costs (Table 23, page 168). The Water Resources
Development Act of 1986, as referenced on page 160, states that the ceiling on the
sponsor fiscal participation is 50 percent. As a result, all project costs are divided evenly
between Los Angeles County and the Federal government.

Authority in Section 3 of the Flood Control Act of 1946 states that necessary
alterations to railroad bridges on authorized flood protection projects are at Federal
expense. The cost allocated for railroad bridges is shown in Table 23, page 170 as
$35,754,000 as a Federal responsibility.

The local sponsor may be expected to waive application of the ability-to-pay test.

H. NON-FEDERAL SPONSOR RESPONSIBILITIES

The local sponsor for the project is the Los Angeles County Flood Control District.
The presently estimated non-Federal share of the total first cost is $194,780,000.

Requirements of local cooperation'are specified below:

(1) Pay five percent of the cost of the project assigned to flood control during
construction of the project, presently estimated at $19,479,000.

(2) Provide all lands, easements and rights-of-way, including suitable borrow and spoil
disposal areas, necessary for construction and maintenance of the project, including

associated mitigation measures, at a cost presently estimated at $8,658,200.

(3) Accomplish all relocations and alterations of buildings, roads, highways, bridges,
storm drains, sewers, and utilities, at a cost presently estimated at $166,642,800.
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(4) I, the value of the contributions required by the non-Federal interest is less than
25 percent of the project cost, the non-Federal interest shall pay during construction such
additional amounts necessary so that the total contribution of the non-Federal interest is
equal to 25 percent of the cost of th_e project assigned to flood controL. - .. .. - ¢

(5). Maintain and operate project. facﬂmes after complenon in. accordance w1th :
regulations to be prescribed by the Secretary of the Army at an average annual cost o
presently estimated at $70,000.

(6) Hold, and save the United States free from damages due to construction, _
operation, and maintenance of the project, excluding damages due to the faultor . .
negligence of the United States or its contractors, and free from water rights claJms
caused by construction and operation of the project.

(7) Prescribe and enforce regulations to prevent obstruction or encroachment on
flood control works that would reduce their flood-carrying capacity or hinder

maintenance and operation.

.(8) Comply with the applicable requirements of the Uniform Rel,oca»tionrAsoi,stance ,
and Real Property Acquisition Policies Act of 1970 (P.L. 91-646).

(9) Comply with Section 221 of the Flood control Act of 1970.
(10) ,Publicichlood‘ plain infomaﬁon in the areas whcre structural measures were

not found justified and provide this information to zoning and other regulatory ageocics
for their guidance and leadership in preventing unwise development in the flood plain.
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SECTION FIVE: PUBLIC COORDINATION

Public coordination for this feasibility phase of the LACDA study included a series of |
public workshops in October 1987 at five locations in the LACDA basin. At these .
workshops, study staff, staff from LACDPW, and staff from the Federal Emergency
Management Agency (FEMA) briefed over 150 workshop participants, including
community leaders and members of the press. In addition, there have been regular
comprehensive newspaper articles to ensure that the purpose and scope of the study has
been adequately known to LACDA basin residents. Public review and comment of the
proposed project was considered in formulation of the array of alternatives screened, as
well as in evaluating alternatives.

The public was presented with a full array of alternatives to be considered, and their
comments on these alternatives were given full consideration during all phases of the

planning process.

Public meetings were able to reach only a small fraction of the basin's over 4 million
residents; a public involvement program for an area so densely populated thus involved a
number of other approaches.

First, personnel from the Los Angeles County Department of Public Works were
involved in the planning effort from the beginning. -Local officials, likely to be aware of
local concerns and attitudes, were able to help guide the planning process toward
measures whxch would be acceptable to the local communities. -

Second, information about the project was made available to the public through the
media. An initial problem analysis was made available in 1985, prior to plan |
formulation. A number of other press releases concerning the potential flooding |
problem and potential alternative solutions were made over a period of about four years.

S |




Third, public presentations of the data in this report were made in various |
geographlcal areas of the LACDA basin.’ They provided those w1th an intense interest in
the project with an opportunity to comment in detail. These meetmgs were attended by
representatives of the local press and the discussions in these meetmgs were Ioca]ly
reported. Therefore the meetings informed a broad cross-section of the commumty
about the various points of view related to the project. Presentations consisted of -
general introductions to the problem and the planning process, a detailed shde/wdeo
presentation, and an open question-and-answer period. An informational brochure was
available to all who attended the meetings and/or are currently on the prolect mallmg
list. S e '

A record of public involvement efforts and the views of the public are on file in the
Los Angeles District Office. For summary purposes, major issues ralsed dunng pubhc
involvement to date are listed and bneﬂy described below: ‘

1) The Need for Upgrading the LACDA System. Those present at public -
workshops did not initially understand the need for the upgrade of the system.
There are several reasons for this. First, the LACDA system components have
performed quite well over the past 40-50 years; during this time there has not"
been a flood exceeding current capacity. Thus the public perceives the system as
highly reliable. Second, the concept of flood magnitude-frequency relationships
is often difficult to grasp. Third, recent drought periods have focused public.
attention on problems caused by periods of low precipitation, rather than on
infrequent flood periods. These issues have been successfully addressed in both:
public meetings and newspaper articles. L o

2) Factors influencing flooding. There were many questions regarding the
interaction of factors which affect protection levels. Factors of apparent greatest

concern were debris, releases from major reservoirs, and problems with trash and-
debris in the channels.
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3) Project costs. There were numerous questions regarding the costs of the
proposed project and community responsibility to cost share.

4) Alternatives. The primary concern regarding alternatives appeared to be their
relative cost.

S) Local financing. There was concern over full participation of all affected
communities in the project area.

6) Safety of the LACDA system. Concern over system safety focused on the
potential for dam failure, which was explained as being very small, on precise
identification of areas likely to be subject to levee failure, and on adequate flood
fighting and evacuation programs.

7) Project delay. There was concern that a project might not be in place due to
delays in project study and construction.

8) Specific project areas. There were a number of individual concerns related to
resources and problems of specific features of the LACDA system. In particular,
there was concern that upper basin environmental resources should not be
impacted by a project. Specific safety issues were also raised.

9) Flood insurance. There were many questions regarding the cost and availability
of flood insurance.

10) Local flooding problems. There were a number of questions regarding local
street flooding and the potential for a project to solve these problems.

A public meeting was held on October 1, 1991 in Carson, CA to discuss the recently
completed studies for improving the flood control channels. The official transcript of
this meeting is contained in Appendix I of the EIS. Additionally, public comments on
the Main Report and EIS were accepted during the 45 day public review period. The
public comments and responses are also contained in the EIS in Appendix J. It is
important to note that the opposition to the proposed channel improvements in the areas
under consideration have mainly focused on improving water quality, increasing
recreation -opportunities and aesthetic enhancement. There are interests which oppose
the continued use of concrete channels, preferring to return the existing channels to their

natural state. This would necessitate a wider channel. Limited rights-of-way and .
numerous relocations would result in extremely high costs which make this alternative

unfeasible. |

_ ' 2N
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SECTION SIX: CONCLUSIONS AND RECOMMENDATIONS
A.  CONCLUSIONS

The District Engineer finds that the existing LACDA system lacks adequate capacity
to prevent catastrophic ﬂoodmg in the lower reaches of the Rio Hondo from Whittier
Narrows Dam to the confluence with the Los Angeles Rlver and the Los Angeles River
from this confluence downstream to the Pacrﬁc Ocean. Upgrade of the system capacity
has been identified as a vital concern to commumues in the lower LACDA basm. In
addition, the District Engmeer finds:

1) The primary cause of the existing system madequacres is a substantial i increase in
local runoff from developed areas mto an unproved storm drain system.

2)’ Improved analysrs methods and 50 years of addmonal hydrologlc records also
indicate that the design storms for portions of the LACDA system have a
recurrence interval of only about 50 years (2% chance each year), and that
therefore the system is not able to provrde the desrred level of performance
expected from flood control facilities in hrghly developed urban areas |

3) The LACDA system has provided protectlon from major flooding in the basin for
~ aperiod of almost 50 years but has an madequate capabllny to protect the
I.ACDA basin communities in the future ’

4): The San Gabriel River element of the LACDA system prov1des 100—year or
- greater levels of protection and thus does not reqmre upgrade ‘

5) There are no feasible sites for new reservoirs in the system watershed which
could be utilized to reduce flooding in the LACDA system in a cost-beneficial
manner. This is because the flooding is the result of local runoff in the
downstream basin areas.
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6) Modification of existing Corps and local dams in the upper basin is not feasible
due to high costs and lack of effectively controlling flooding.

;

5 g

o

7) There are no cost-effective diversion, off-channel storage, or non-structural |
measures which could be implemented to solve all or a portion of the flooding ‘
problem.

8) Transfer of flows from the Rio Hondo-Los Angeles River system to the San
Gabriel system by diversion at Whittier Narrows Reservoir is not a cost-effective
approach to the identified problems because it would require equally costly
improvements to the San Gabriel River system channel in conjunction with
needed improvements on the lower Los Angeles River.

9) Channel modifications in the upper LACDA basin areas are not justified
economically because there is already a relatively high level of protection in
these reaches of the LACDA system and because overflows in these reaches do
not cause damages justifying the available costly solutions.

10) The most cost-efficient approach to modifying the existing channels in the lower
LACDA basin is to raise the height of leveed sections of the river from two to
eight feet using reinforced concrete parapet walls. This requires modification of
twenty-seven bridges, primarily to accomodate the height of the parapet walls.

11) A 133-year conveyance capacity is optimum in the Rio Hondo and lower Los
Angeles River reaches because higher levels of protection would require raising
of major freeway overcrossings, including the interchange of the Long Beach and
Artesia-RiVerside Freeways, and a railroad overcrossing which passds beneath an
existing freeway overcrossing. These actions would sighiﬁcantly raise costs for a
project and would create massive socio-economic dislocations due to traffic
interruptions. | ‘ S
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B. RECOMMENDATIONS

I recommend that the plan described herein for flood control be authorized for

“implementation as a Federal project, with such modlﬁmnOns as in the dlscretlon of the

Chief of Engineers may be advisable, and subject to cost shanng, ﬁnancmg and other
applicable requirements of Public Law 99-662 for this kind of pro;ect and as otherwise
provided by law. The total first cost of the flood protection project at October 1991
price levels is $389,600,000. The Federal share is currently estimated at $194,780,000.
This recommendation is made with the provision that the non-Federal mterest wi]], prior
to implementation, agree to the followmg' B ' ' -

1. Pay 5 percent of the costs of the project ass1gned to ﬂood control dunng
construction of the project. 1 L ,

2. Provide all lands, easements, rights-of-way, and dredged material disposal areas
required only for flood control and perform all related necessary relocations.

3. Payment of additional funds during construction of the project in order to pay a
minimum of 25 percent of the total project cost. In accordance with the Water
Resources Development Act of 1986 (PL 99-662), the non-Federal share of the project
cost shall not exceed 50 percent of the project cost assigned to structural flood control.

4. Maintain and operate without cost to the United States, all project facilities
after completion in accordance with regulations prescribed by the Secretary of the Army.

5. Hold and save the United States free from damages due to construction,
operation, and maintenance of the project, excluding damages due to the fault or
negligence of the United States or its contractors, and free from water rights claims
caused by construction and operation of the project.
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6. Prior to installation or construction, prescribe and enforce regulations to preveng
obstruction or encroachment on flood control works that would reduce their flood-
carrying capacity or hinder maintenance and operation.

7. Comply with the applicable requirements of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970 (PL 91-646).

8. Comply with Section 221 of the Flood Control Act of 1970.

9. Publicize flood plain information in the areas concerned and provide this
information to zoning and other regulatory agencies for thei_r guidance and leadership on
preventing unwise development in the flood plain.

The recommendations contained herein reflect the information available at this time
and current Departmental policies governing formulation of individual projects. They do
- not reflect program and bhdgeting priorities inherent in the formation of a national Civil
Works construction program nor the perspective of higher review levels within the
Executive Branch. Consequently, the recommendations may be modified before they are
transmitted to the Congress as proposals for authorization and implementation funding,

arles S. Thomas
Colonel, Corps of Engineers
District Engineer
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

900 SOUTH FREMONT AVENUE
ALHAMBRA, CALIFORNIA 91803-1331
THOMAS A. TIDEMANSON, Director Telephone: (818) 458-5100 ADDRESS ALL CORRESPONDENCE TO:
‘I’ , P.0.BOX 1460
_ : ALHAMBRA, CALIFORNIA 91802-1460
December 16, 1991

IN REPLY PLEASE
REFER TO FILE: P-4

Colonel Charles Thomas
District Engineer ‘

U. S. Army Corps of Engineers
Los Angeles District

300 North Los Angeles Street
Los Angeles, California 90012

Dear Colonel Thomas:

LOS ANGELES COUNTY DRAINAGE AREA FEASIBILITY REPORT
LETTER OF INTENT AND FINANCIAL CAPABILITY

The Los Angeles County Department of Public Works (LACDPW) has
reviewed the Draft Feasibility Report and Environmental Assessment
for the Los Angeles County Drainage Area Review Study and supports
the recommended plan. The plan selected to improve available flood
protection in the lower Los Angeles basin requires modification of
the Rio Hondo from Whittier Narrows Dam to the Los Angeles River
and continuing down the Los Angeles River to the Pacific Ocean.
The modifications are as follows: (a) raising the effective channel
height by building parapet walls on 21 miles of existing levees;
(b) raising or modifying bridges to accommodate the parapet walls;
(c) widening and converting to rectangular cross-section 1.5 miles
of channel below the confluence with the Rio Hondo; (d) armoring
the land side of the levees in four locations; and (e) applying a
concrete overlay in reaches with an existing rough grouted stone
channel surface.

By means of this Letter of Intent, we want to assure you of our
intent to participate in this Flood Control project subject to the
appropriations of funds by. the Los Angeles County Board of
Supervisors during annual budget hearings. We understand that the
LACDPW shall provide, during the period of construction, a cash
contribution of 5 percent of the total Flood Control costs. If the
value of lands, easements, rights of way and S percent contribution
represents less than 25 percent of the total Flood Control costs,
LACDPW shall provide during the period of construction an
. additional cash contribution in the amount necessary to make its
total contribution equal to 25 percent of the total Flood Control
cost. Presently, since the value of lands, easements, rights of
way, relocations, and the 5 percent contribution represents more
than 50 percent of total Flood Control cost, the fiscal
responsibility of project costs is divided evenly (50/50).




Colonel Charles Thomas
December 16, 1991
Page 2

We understand the specific requirements of local cooperation are:

;ii{ f)To provide all lands, easements, and rights of way and

all alterations and relocations of utilities, streets,
highways, bridges, buildings, storm drains, and other

’structures and improvements.

2. To' provide a cash or in-kind construction or land
contribution towards reasonable fish and wildlife
mitigation features in an amount equal to the same
percentage as the non-Federal share of Flood Control
costs as required by the then current rules and
regulations. '

3. To hold and save the United States free from water rights
claims caused by construction and operation of the
project..

4. To prescribe and enforce regulations to prevent

- . obstruction or encroachment of Flood Control works that
‘would - reduce their flood-carrying capacity or hinder
maintenance and operation.

5. ~COmp1y"with,rapplicable requirements of the Uniform

"Relocation Assistance and Real Property Acquisition

Policies Act of 1970.
6 Comply with Section 221 of the Flood Control Act of 1970.

'7._’ Assume - operation and maintenance of the works after
- completion in accordance with regulations prescribed by
-the Secretary of the Army.

We also understand that recreation development proposed by us in
conjunction with the project will need to be justified and cost-
shared on a 50 percent/SO percent basis with the Corps of
Engineers. :

In transmitting this Letter of Intent, it is mutually understood
that the local financial responsibility will not be committed until
Congress appropriates funds for construction of the projects and
Board‘beSupervisors approval is obtained.

The current annual operating budget for the Flood Control portion
of the LACDPW is $163 million. Of the $163 million, approximately
$55 million is available for Flood Control construction on a
discretionary basis.




Colonel Charles Thomas
December 16, 1991
Page 3

In addition, the State of California Subvention Program reimburses
local sponsors for up to 70 percent of the local's share of lands,
easements, rights of way, and relocations on Corps of Engineers'
projects. Assuming the Los Angeles County Drainage Area report is
approved and construction is authorized, we currently anticipate
that adequate local funds would be available for funding our share
of the construction costs.

If you have any questions, please contact Mr. Carl L. Blum of my
staff at (818) 458-4300.

Very truly yours,

A Ml

T. A. TIDEMANSON
Director of Public Works

MSA:mv
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

N 900 SOUTH FREMONT AVENUE
3 ALHAMBRA, CALIFORNIA 91803-1331
7 THOMAS A. TIDEMANSON, Director Telephone: (818) 438-5100 ADDRESS ALL CORRESPONDENCE TO:
P.0.BOX 1460
ALHAMBRA, CALIFORNIA 91802-1460
IN REPLY PLEASE

February 6, 1992 REFER TO FILE: P-4
Colonel Charles Thomas
District Engineer
U.S. Army Corps of Engineers
Los Angeles District
300 North Los Angeles Street
Los Angeles, CA 90012
Dear Colonel Thomas:
LOS ANGELES COUNTY DRAINAGE AREA FEASIBILITY REPORT
On December 16, 1991, we presented our letter of intent, financial
capability, and support for the recommended LACDA Plan. We
understand that the project includes cost sharing for any proposed
aesthetic treatment of the proposed parapet walls.

o We also understand that any recreation development that may be

identified in the future, in conjunction with the Master Plan that
the County is currently preparing for the Los Angeles River, will
not be a part of this project. However, we may separately request
Federal participation in the implementation of our Plan. .
If you have any questions, please contact Mr. Carl L. Blum of my
staff at (818) 458-4300.

Very truly yours,

. TIDEMANSON
Director of Public Works

DC:mv
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LOS ANGELES COUNTY DRAINAGE AREA (LACDA) REVIEW STUDY
DRAFT ENVIRONMENTAL IMPACT STATEMENT

Lead Agency: US Army Corps of Engineers, Los Angeles District.
Cooperating Agency: County of Los Angeles, Department of Public Works.

ABSTRACT:

The LACDA Review Study is a system-wide approach to identifying means for i 1mprovmg
the Los Angeles County Drainage Area flood control system. During the 40 years since
its construction, its ablhty to provide a high level of protectlon has diminished. This is
the result of an increase in surface runoff and an associated increase in flow from
additional storm drains.

The proposed plan provides for the construction of concrete parapet walls along the
existing channels of the lower Rio Hondo, Los Angeles River and Compton Creek.
Selected areas of levee armoring are also part of the proposed action. Additionally,
implementation of this project would necessitate the raising of numerous bridges crossing
the channel.

Other alternatives were considered and found to be not feasible from an engineering,
economic and/or environmental perspective.

Comments on this Draft EIS should be sent to:

THE OFFICIAL CLOSING DATE - U.S. Army Corps of Engineers
FOR THE RECEIPT OF COMMENTS Los Angeles District
IS 45 DAYS FROM THE DATE ON P.O. Box 2711

WHICH THE NOTICE OF AVAILABILITY Los Angeles, California

OF THIS DRAFT EIS APPEARS IN THE = 90053-2325

FEDERAL REGISTER. Attention - Mr. Ron Ganzfried
Phone: 213-894-6088

Note: Information, dlsplays, maps, etc. discussed in the LACDA Feasibility Study :
are incorporated by reference in this EIS. .
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SUMMARY

S.1 MAJOR FINDINGS AND CONCLUSIONS

Several alternative and plans were considered for improvement of the Los Angeles
County Drainage Area (LACDA) to reduce the current flood potential in some portions
of the system.  Preliminary engineering and environmental analysis resulted in the
screening out of all but two, plus the No Action alternative. -

Continued flooding potential in portions of the LACDA system, particularly in the lower
Rio Hondo and the lower Los Angeles rivers would be the consequense of
implementation of the No Action alternative although there would be no environmental
consequenses.

The proposed plan, consists of construction of parapet walls ranging in height from 2 to
8 feet along the top of the existing levee. This plan would necessitate the raising of
numerous bridges along the Rio Hondo and Los Angeles rivers. Environmental impacts
associated with the implementation of this alternative center around construction-related
impacts, including noise and dust generation, traffic impacts and temporary disruption of
bicycle and equestrian trails. Aesthetic impacts are also anticipated in conjunction with
construction of the walls. It should be noted that the plan would reduce the flooding
potential on the lower Los Angeles and Rio Hondo rivers, but would not correct the less
severe upstream flooding potential.

The Modified Cross-section Alternative is a composite of Alternatives Two and Three in
the Main Report, and consists of either converting existing trapezoidal channels into
rectangular channels through construction of vertical retaining walls along the lower Rio
Hondo and Los Angeles rivers, widening the existing trapezoidal channel, or a
combination of both actions. This alternative would also include dredging the lower 2.5
miles of the Los Angeles River channel to a maximum of an additional 5 feet. Minimal
bridge reconstruction would be involved with this alternative. Impacts associated with
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this alternative include the potential loss of approximately 6 acres of wetland,
sedimentation impacts associated with construction and dredging, as well as noise and
traffic related impacts. There would be additional public safety impacts associated with
bike and equestrian trails along the river. Similar to the proposed plan, this alternative
would increase flood protection in the lower Rio Hondo and Los Angeles Rivers, but
afford no 1mprovements in the upper Los Angeles River.

S2 AREAS OF CONTROVERSY

Based upon public input at the March 1989 public scoping meetings, two areas of
potential controversy are presented below. Other issues discussed at the scoping
meetings are identified in Section 5.1 of this EIS.

S2.1 wide Planning and wth Man

Many communities in the flood plain, including the City of Los Angeles, are attempting
to implement various growth control strategies, and concern has been expressed that the
magnitude of the proposed project may not be in line with other basin planning
activities.

More specifically, the flow simulation model used by the Corps in designing the required
improvement contains certain assumptioxis regarding development of Currently
undeveloped lands within the basin. It has been suggested that the proposed Corps
proj‘ect may be growth inducing as a result of these design assumptions and the "capacity”
which is built in to handle flows from future areas of potential development.

Two aspects are important to note on this issue. The first has to do with what is
considered growth inducing. The Corps model assumes a developed condition for certain
currently undeveloped lands in the drainage area. The percentage of flow increase
attributed to this development is about 2 percent of the total flow handled by the system,
which makes little difference in the magnitude of improvements proposed. The basin is
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considered already fully developed. Further, flood control structures, or lack thereof, do
not limit growth in the manner that lack of water or sewer service would limit growth.
Lack of flood control facilities has not been an important factor historically in stopping
development activity.

The second aspect of the growth-inducement issue is the fact that the prime areas for
potential development exist in the drainage area headwaters, and the proposed system
improvements are located in the lower, downstream area of the drainage system. The
present flood control inadequacies in the lower Los Angeles River and Rio Hondo need
to be addressed. No upstream projects can alleviate the need to provide downstream
solutions. An incrementally larger downstream solution can provide improved protection
in a cost-effective manner. Additional improvements upstream are not effective from a
flood control, economic, or environmental point of view.

S22 nomi

The economic impact of the project on the cities within the 100-year flood plain was an
issue of concern on the part of several participant representatives of local communities.
The main issue was whether they would have to pay any costs of the project.

The cost of the project will be shared among the principal local, state, and Federal
entities. The Federal government, through the Army Corps of Engineers, is responsible
for between 50 and 75 percent of the total project costs. Non-federal interests are,
therefore, responsible for between 25 and 50 percent of the total project costs. The local
sponsor, the Los Angeles County Department of Public Works, will be responsible for
paying this portion. It is possible that the State of California will reimburse up to 70
percent of the local outlay through its subvention program. The local sponsor's funds
would come from the flood control budget and would be sufficient to cover project costs.
Cities and communities within the lower river flood plain will benefit from the
improvements, but will not be required to pay for any construction or maintenance.




S.3 UNRESOLVED ENVIRONMENTAL ISSUES

There are no unresolved environmental issues with the proposed plan.

S4 RELATIONSHIP TO ENVIRONMENTAL QUALITY STATUTES AND OTHER
ENVIRONMENTAL REQUIREMENTS

During the initial project planning-and engineering process for the proposed action,
consideration was given to the applicable environmental regulations and statutes
affecting the environment. Table S.1-1 lists the statutes and indicates the degree of
compliance achieved for each alternative. The applicable statutes are also briefly
discussed below.

National Environmental Policy Act. This Environmental Impact Statement (EIS) has
been prepared in accordance with the National Environmental Policy Act (NEPA) and
the Army Corps of Engineers' Procedures For Implementing NEPA, dated March 1988.
This EIS contains all sections of content required by NEPA, including a description of
the alternatives under consideration as well as a description of environmental resources
affected by the proposed alternatives. A description of the public involvement process
is also included.

Fish_and Wildlife Coordination Act. In compliance with this act, the Corps of Engineers

initiated early coordination with the U.S. Fish and Wildlife Service (USFWS) and the
California Department of Fish and Game (Appendix G). Through these consultations
and associated field studies, it was determined that the proposed action would not
require the use of a Habitat Evaluation Procedure (HEP). The channels of the Los
Angeles and Rio Hondo drainages support little wildlife, except at the ocean interface.
Also, the alternatives evaluation process determined that alternatives which would affect
the biotic resources within flood control basins were infeasible. Consultation with these
agencies will remain ongoing throughout the EIS process.
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Endangered Species Act of 1973, as amended. The Endangered Speci&s Office identified
four species that are endangered or threatened in the area of the proposed action. The
mouth of the Los Angeles River supports resident California least tern populations, and
the area is also known foraging habitat for the California brown pelican. The other two
listed species are the Nevins barberry and San Fernando Valley spine-flower. After ’
assessing proposed impacts, the Corps has determined, through the Biological
Assessment (see Appendix C), that there will be no effect on the endangered species. As
a result, formal consuitation pursuant to the Endangered Species Act was not required.

Executive Order 11988, Flood Plain Management. The proposed action is itself a -
project to maintain the integrity of the flood plain and to improve the capacity of the
existing flood conveyance system. Achieving these goals, the proposed project complies
with this Executive Order. B

Executive Order 11990, Protection of Wetlands. Wetlands protection has been
considered. No wetlands are affected by the construction remain.

; ye , a8 amendeg 'l‘heCorpsisl+InIll
compliance with this Act to date. Determmations of eligibility to the Nﬁ‘tional Register
of Historic Places (NRHP) for all of the bridges which will be modified Me yet to be
made. The State Historic Preservation Officer has been consuited in regard to the need
for additional studies (36 CFR 800.4). These studies will be completed &unng the
Preconstruction Engineering and Design phase and coordinated to contimne full
compliance through the design and eonstruction phase.

Clean Air Act of 1972, as amended. The South Coast Air Quality Management District
(SCAQMD) is the agency with jurisdiction to enforce the Clean Air Act r tions and
other relevant local air quality regulations. The project construction em#ssions have
been compared to the threshold limits which trigger New Source Review Pulw as
defined by the Clean Air Act. The project does not exceed these threshold limits and
therefore can be considered in compliance with the act. However, dust abatement
measures have been proposed so that project construction operations wilf comply with
SCAQMD Local Rule 403.

-

EIS §-5

Revised 2/97



Clean Air Act of 1972, as amended. The South Coast Air Quality Management District
(SCAQMD) is the agency with jurisdiction to enforce the Clean Air Act regulations and
other relevant local air quality regulations. The project construction emissions have j
beén compared to the threshold limits which trigger New Source Review Rules as ‘ a
defined by the Clean Air Act. The project does not exceed these threshold limits and
therefore can be considered in compliance with the act. However, dust abatement
measures have been proposed so that project construction operations will comply with
SCAQMD Local Rule 403.

|
I
ll‘
i
|

Clean Water Act of 1977, as amended. In compliance with the guidelines at the 40 CFR ;
230.10(c) (promulgated by the EPA under Section 404(b) of the Clean Water Act), no E

discharge of dredged or fill material due to this project shall be permitted which will
cause or contribute to significant degradation of the waters of the United States. The
Section 404(b)(1) Evaluation required by the Act appears as Appendix D. It concludes
that the proposed discharge sites for the discharge of dredged or fill materials are
specified as complying with the requirements of the guidelines, with the inclusion of
appropriate and practical conditions that could be developed during the period of
analysis to minimize pollution or adverse effects on the aquatic ecosystem.

151z Anapen Act 972, as amended. Federal consistency review is
requimd when Federal actions may have a direct effect on the coastal zone as defined by
the subject act, the California Coastal Act and, specifically, the California Coastal
Management Plan. A coastal consistency determination is provided in EIS Appendix E
as is the letter of concurrence from the Commission in Appendix J. The Commission
found the project to be consistent to the maximum extent practxeable with the California
Coastal Management Program.

Estunary Protection Act. In planning for use or development of water and land
resources, all Federal agencies shall give consideration to estuaries and their natural i
resources and their importance for commercial and industrial developments. (16 US.C.
1224). . !
All project plans and reperts affecting estuaries and their natural resources that are
submitted to Congress shall contain a discussion by the Secretary of the Interior
concerning the estuaries and their resources and effects of the project on them and his

-
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recommendation thereon. Ninety days are allowed after receipt of plans and reports for
recommendations to be made. (16 U.S.C. 1224).

The proposed action and alternatives do not affect an estuary.

Land and Water Conservation Fund Act of 1965, as amended. No financial assistance
may be given under any other Federal program for any project with respect to which
such assistance to a State has been given or promised under this statute. (16 U.S.C.

4601-8(£)(1)).

No property acquired or developed with assistance from the Land and Water
Conservation Funds shall, without the approval of the Secretary of the Interior, be
converted to other than outdoor recreation uses. (16 U.S.C. 4601-8(f)(1)).

In order to assure consistency of policies and actions under this Act with other related
Federal programs and activities and to assure coordination of planning, acquisition and
development assistance to states under the Act with other related Federal programs and
activities, the President may issue regulations. (16 U.S.C. 4601-8(g)). There are no lands
associated with the proposed project or alternatives that would be purchased with Land
and Water Conservation Funds.

Federal Water Project Recreation Act. as amended. It is policy of the Congress and the
intent of the Act that:

1. In planning any Federal navigation, flood control, hydroelectric, or multiple-purpose
project, full consideration shall be given to the opportunities afforded by the project
for outdoor recreation and fish and wildlife enhancement;

2. Planning for development of the recreational potential of Federal projects shall be

based on coordination of use with existing and planned Federal, state, and local
public recreation developments; and,
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3. Construction agencies shall encourage non-Federal administration of project lands
and water areas for recreation and fish and wildlife enhancement except where areas
- or facilities are proposed for certain situations including national recreation areas,
national forests, and wildlife conservation areas. (16 U.S.C. 4601-12). '

Some facilities within flood control basins and channels have been developed with
Federal Water Project Recreation Act funds. None of these uses will be significantly
altered or affected by the proposed project. The Secretary of the Interior will be
consulted regarding the effect of the development.

Marine Protection, Research and Sanctuaries Act of 1972, (Ocean Dumping). This act

regulates the dumping of material into ocean water and strictly limits dumping of
material which would adversely affect human health, welfare or amenitics, or the marine

environment, ecological systems or economic potentialities.

Disposal of dredged material associated with the modified channel cross-section
alternative (Main Report Alternatives Two and Three) has not been fully addressed in ,

| terms of quantifying toxicity of the material to be disposed. This would be required prior :
to disposal of this material to an ocean disposal site. This is not the recommended " :
alternative for construction. The NED plan does not require ocean disposal.

Wild and Scenic Rivers Act, as amended. This drainage basin has been highly altered
over most of it’s area for many years. None of the streams in the area of study are

suitable for designation under this act.




Table 811'1

RELATTONSHIP OF PLANS TO ENVIRONMENTAL PROTECTION STATUTES
AND OTHER ENVIRONMENTAL REQUIREMENTS '

' Corps

: NED Plan
ede g Alternative

PFEDERAL STATUTES
Clean Air Act Full
Clean Water Act Full
Endangered Species Act Full
Fish and wWildlife Coordination Act Full
National Historic Preservation Act Full
National Environmental Policy Act Full
Coastal Zone Management Act Full
Estuary Protection Act N/A
Federal Water Project Restoration Act Full
Land and Water Conservation Fund Act Full
Marine Protection, Research and N/A

Sanctuaries Act

EXECUTIVE ORDERS
Floodplain Management (E.O. 11988) Full
Protection of Wetlands (E.O. 11990) Full

STATE AND LOCAL POLICIES

|
1 California Coastal Act of 1976 Full

Notes:

Full = Full Compliance. Having met all requirements of the statute, E.O. or
other environmental requirements for the current stage of planning
(either pre- or post-authorization).

Partial = Partial Compliance. Not having met some of the requirements that
normally are met in the current stage of planning.

- . .o
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S.5 PREVIOUSLY PREPARED DOCUMENTS

A substantial number of reports have been prepared specifically relating to the LACDA
system. These reports are referenced in Section 8. NEPA documents have been
prepared for various aspects of specific portions of the LACDA system and are listed
below.

Army Corps of Engineers, Los Angeles District

1981 Sepulveda Basin Master Plan and Final Environmental Impact
Report/Statement.

nd. Draft Environmental Assessment, Routine Operations and Maintenance
within the Los Angeles County Drainage Area (LACDA). In preparation.

nd. Hansen Dam Sediment Removal, Supplemental Environmental Assessment.
In preparation.
nd. Hansen Dam Recreation Master Plan, Environmental Impact Statement.

In preparation.
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SECTION 1 - NEED FOR AND OBJECTIVES OF THE ACTION

1.1 STUDY AUTHORITY

‘Under congressional authority, the Los Angeles District of the U.S. Army Corps of

Engineers is conducting a flood control study of the Los Angeles County Drainage Area
(LACDA) project. The existing flood control system was constructed by the Corps of
Engineers and the Los Angeles County Flood Control District (now part of the
Department of Public Works) from the 1930s through the 1960s to protect the City of
Los Angeles and other metropolitan areas in coastal Los Angeles County from flood
damage. Increased urbanization resulting in increased runoff as well as changes in design
criteria have resulted in an inadequate level of flood protection afforded by the LACDA
system. The purpose of the study is to determine potential methods of increasing the
level of flood control protection as well as assessing the environmental effects of
modifying facilities. Figure 1.1-1 identifies the general project area.

Prior to 1914, little attention had been directed to the problem of flood control within
the LACDA area. The Los Angeles County Flood Control District maintained exclusive
authority for flood control from 1916 to 1935. A major flood in 1934 prompted
Congress to pass the Emergency Relief Act of 1935 for construction of storm drains,
permanent channel improvements and debris basins. The Flood Control Act of June 22,
1936 refined the mission of the Corps of Engineers from that of providing emergency
relief to the permanent supervision of future flood control plans which permitted
construction of flood control facilities on the Los Angeles and San Gabriel rivers. The
Flood Control Act of June 28, 1938, and subsequent Flood Control Acts in 1941, 1944,
1946, 1950, 1954, and 1958 allowed for the completion of the LACDA system.
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12 PUBLIC CONCERNS

Based on the public scoping meetings held on March 9, 1989, as well as prior meetings,
the following are considered major public concerns:

o Potential impact to wildlife, including areas behind the various dams; the aquatic
vegetation in a small portion of the lower Los Angeles River; and potential impact to

the California least tern.

o Potential aesthetic impacts both from the parapet walls as well as from graffiti that
the walls may invite.

o Cumulative impacts associated with development within the LACDA area.

o Potential impacts to recreation, including bicycle and equestrian trails.

o Safety concerns associated with the LACDA system.

o Economic concerns relative to the cost and funding share for LACDA improvements.

o Concern over the NED plan and the feasibility of other alternatives.

13 PLANNING OBJECTIVES
The planning objectives of the LACDA Feasibility Study are as follows:

o To reduce the potential for human suffering and possible loss of life due to -
catastrophic failure of the flood control system, wherever feasible;

o To reduce flood damages originating from the study reaches by increasing the level
of flood protection, wherever feasible;
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o To provide, where feasible, project-related water conservation, recreation
development, sediment management, transportation, and environmental enhancement
opportunities.

A number of factors have gradually increased the flood threat to Los Angeles County.
Analyses indicate that flood events as frequent as 25 years may exceed the capacity of the
flood control channels and inundate certain urban areas, especially in the lower Los
Angeles River (Reach 4). The low level of protection is attributable to the following
factors.

o The original design storm for portions of the LACDA system is based on hydrology
that now translates to an approximately 50-year flood; '

o Intensive urbanization in the last fifty years has significantly increased the runoff
response of the watershed, thereby increasing the maximum peak flow of water the
system must handle during a major storm event;

o Greater understanding of freeboard requirements in leveed channel sections has
lowered the calculated safe conveyance capacity of some portions of the LACDA
channels below original design capacities;

This environmental impact statement describes and assesses the environmental impacts of

the alternatives associated with various levels of flood protection within the LACDA
system.
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SECTION 2 - ALTERNATIVES
2.1 PiANS ELIMINATED FROM FURTHER CONSIDERATION

A range of solutions to reduce the flood threat along the Los Angeles River and the Rio
Hondo has been considered by the Corps of Engineers during the initial plan
formulation phase of the study. Two stages of analysis were conducted to determine the
most feasible alternatives. The first step entailed a general screening and preliminary
analysis of many varied alternatives which were listed under the heading of "Strategies"
in the main report (Table 10). Several plans were considered and initially rejected.
Those passing the primary screening process were analyzed in a more intensive manner.
Those passing the second screening were analyzed in further detail. Table 2.1-1
summarizes the various factors used to reject these alternatives from further
consideration.

2.1.1 Pian i nd Initigll

2.1.1.1 Integrate Flow Retarding Facilities into the System

Providing flow retarding facilities other than new flood control dams was eliminated
from consideration. This alternative would involve providing additional flood detention
facilities in the form of underground reservoirs or aquifers, designation and maintenance
of floodways, or discharge of flood flows to wetlands. All of these possibilities have
major drawbacks. Underground reservoirs are very expensive and could not be built
large enough to be effective. Use of aquifers requires that surface recharge areas be
provided. Significant new recharge areas are scarce in the Los Angeles area. Also,
recharge does not occur rapidly and is not responsive to rapid runoff events.
Designation of floodways is not feasible in urban Los Angeles since development occurs
directly adjacent to channels and rivers. Discharge to wetlands is not feasible since an
‘insignificant amount of wetlands exists in the locations where discharging would be most
effective.
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Table 2.1-1

SUMMARY OF ALTERNATIVES CONSIDERED

Plans Initially Ability to Envirormental Cost/Benefit Reason for
Rejected Meet Objective Feasibility Factors Ratio Rejecting
INITIALLY REJECTED
Flow Retarding Will not meet Not feasible Positive Not computed, Not effective or
Facilities objective but very low implementable

Construct New Dams
Detention Basins

Gravel Pits

Increase Height of
Existing Dams

Increase Volume of
Existing Dems

Modify Gates and
Outlet Design in
Existing Dams

Renovate Devils
Gate Dam

Reoperate
Existing Dams

New Flood
Conveyance
Facilities

Expand Capacity
of San Gabriel

May meet objective
Would not accomplish
objective

May meet objective

Mey partially
accompl ish objective

May partially
accomplish objective

Witl not accomplish
objective by itself

Would not accomplish
objective

Witl not accomplish
objective

May meet objectives

May partially
accompl ish objective

No feasible sites
found

May be feasible
Questionable
feasibility;
will require
tunnel or pumps

Feasibility
questionable

I1s not feasible

feasible, but will
not achieve
objective

May not be feasible

May be feasible

Probably not
feasible

Feasibility
questionable

Major envirommental
impacts

Soil disposat
impacts

Some impacts
anticipated

Possible substantial
bfological impact;
land acquisition
{mpact

Significant biolog-
fcal impacts

May create signif-
{cant impact

May create signif-
icant {mpact;
historic impli-
cations

Potential signif-
fcant biological

impact

May have substan-
tial impacts

Will eliminate
soft bottom

Not computed but
very low

Low benefit-to-cost
ratio

Low benefit-to-cost
ratio

Not computed

Not computed

Not computed

Not computed,
but very low

Not computed

Not computed but
very low

Low compared to
NED project

Not feesible plus
major environmental
impact

Not cost effective

High cost/
availability of
sites

Environmental
fmpact and mey not
be feasible

Feasibility and
environmental
impacts

¥ill not accomplish
objective

Hill not accomplish
objective, not
feasible

Environmental and
feasibility consid-
erations

‘Feasibil{ty/cost

and impacts

Feasibility/greater
construction impacts/potential
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Table 2.1-1 (Contirued)

SUNMARY OF ALTERNATIVES COMSIDERED

Section

Plans Initially Ability to Environmental Cost/Benefit Resson for
Feasibility Factors Ratio _Rejecting
' peeping Existing May partially meet Feasibility May create substan- Low compared to High cost/soil
Cheannels objectives questionable tial impacts/soil NED project disposat/utility
disposal,utility problems
disruptions
Damage Management Will not accomplish Not feasible No additional Not computed Will not
objective impacts from accompl ish
present  objectives
PLANS CONSIDERED FURTHER
Raise Channel Will accomplish Feasible Construction impacts B/C = 1.3 Studied in
Halls and Modify objective significant, detail
Bridges especially bridges
Modificetion of May eccomplish Feasible Construction impacts Not computed Studied in
Channel Cross- objective significant Greater than unity detail




2.1.1.2 New Dams

In order to reduce peak flood flows on the Rio Hondo and Los Angeles rivers, it may be
possible to construct an additional flood control dam(s). This would have the effect of
providing an additional major flood flow detention facility which could reduce peak flows
in channels downstream. From an economic standpoint, land acquisition and
construction of a new major flood control dam would be very expensive. No feasible site
has been identified in a location which would provide effective flow detention for the
Rio Hondo and Los Angeles River. Also, the inevitable conversion of existing uses to
that of flood control would not have a high level of public acceptance even though some
recreational benefits are possible. Alternatives involving construction of new dams were
not considered feasible and were eliminated from further consideration.

2.1.1.3 Detention Basins

Pacoima Spreading Grounds. Adaptation of the existing Pacoima spreading grounds at
the confluence of the Pacoima Diversion Wash and Pacoima Wash was considered to
accommodate occasional flood flows. The existing spreading grounds, which contain
approximately 153 acres (62 ha), would be excavated to a uniform 15-foot (4.6 m) depth
creating a volume of 2,200 acre-feet (2.7 million m®). Control works for the Pacoima
Wash would inlet water directly to the detention facility. The outlet works would include
a gated outlet delivering flow to Pacoima Wash. This alternative would only influence
portions of Tujunga Wash. Due to the limited flood damage reduction, this is not a cost-
effective flood control solution. It was therefore dropped from further consideration.

Mzﬂmﬁmﬂm@m This is a similar facility to the Pacoima Spreading
Grounds. It is located at the confluence of the Pacoima Diversion Channel and Tujunga
Wash. It is not a cost-effective solution to local flood control and is not considered
further.

Taylor Ygrg Detention Facility The existing Taylor Railroad Yard contains
approximately 200 acres (81 ha) and is located in the Los Angeles Narrows area
generally south of the Glendale Freeway between the Los Angeles River and San
Fernando Road. The site was considered for use as a temporary flood flow detention
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facility. All existing facilities would be removed and the site would be excavated to a
uniform 29 feet (9 m) in depth providing approximately 4,500 acre-feet (5.5 million m?)
of detention storage capacity. The site might double as a spreading ground during non-
detention periods. New inlet/outlet works would be provided.

This alternative was rejected primarily on a cost-benefit basis as the upstream
modifications would be very costly while only creating moderate beneﬁts, and since
projected flooding in the downtown Los Angeles area would only create relatively low
levels of property damage. There would also be substantial impacts associated with
extensive excavations and the disposal of large quantities of earth. Furthermore, the
availability of the Taylor Yard is questionable since a development proposal has recently
been submitted to local planning authorities.

2.1.14 Gravel Pits

Two possible gravel pit sites that could be used as off-channel flood storage were
identified in the Irwindale area. The Livingston-Graham-El Monte pit has an
approximate potential volume of 40,000 acre-feet (49.4 million m?) with a surface area of
approximately 415 acres (168 ha). The Conrock-Durbin pit has an approximate volume
of 41,000 acre-feet (50.6 million m®) with a total surface area of 365 acres (148 ha).

An inlet to the detention pits would be taken directly from the San Gabriel River
channel either as a side flow weir or as a valved, operable reinforced concrete inlet. The
amount of water that would be diverted would depend on the frequency of event for
which this element is used.

The existing vertical walls of the quarries would need to be worked to create more
gradual side slopes (2:1) and/or stabilized to preclude slippage. Water conservation is a
side benefit of this element, either as direct infiltration or by recharge when subsequently
returned to the river. '
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This alternative was rejected from further consideration due to the high cost involved
with acquiring the gravel pits, as well as the costs involved with construction of a tunnel
or a series of high volume pumps for evacuation. Since the sites are still used for gravel
extraction, the Corps would be required to pay for the cost of the unused sand and
gravel resources as well as for the costs of the pits themselves. These sites are also
proposed for redevelopment by the City of Irwindale, and their acquisition for flood
control would impair these plans.

2.1.1.5 Modify Height of Existing Dams

Increasing the capacity of existing flood regulating reservoirs by adding height to the
structure was considered. By increasing capacity at major basins, peak flows in channels
can be reduced, but not to a wholly satisfactory level. Increasing the height of the dams
means that the flood pool elevation and surface coverage would also increase. The
additional acreage covered would have to be acquired and managed by the Corps. Land
acquisition costs would be significant. Also, the two dams that have the greatest
potential benefits from increased capacity, Sepulveda and Whittier Narrows, are most
problematical from the standpoint of acquisition of additional land. Increasing the
height of existing dams would require expensive structural upgrades, including possible
modification of gates and outlet structures. The alternative of increasing the height of
existing dams is not considered feasible and is eliminated from further consideration.

2.1.1.6 Modify Volume of Existing Dams

This alternative increases the capacity of existing flood regulating reservoirs by
excavation and deepening. Preliminary engineering has determined that the excavation
of a significant flood-reducing volume at existing dams has questionable cost
effectiveness and feasibility. The excavations currently underway at Hansen Dam and
planned for Santa Fe Dam will remove millions of cubic yards of silt and gravel. These
maintenance excavations do not increase the capacity of the flood control system, but
retain space in the debris pool for future incoming sediment. Disposal of the material
may be problematical, and future sediment inflow could render this alternative
ineffective. In addition, most of the basins now contain significant biological resources
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which would be impacted by any major excavation project. Thus it appears that only
maintenance-oriented silt removal is feasible at flood control dams and that excavation
within flood control dams is not a viable method of increasing system capacity. This
alternative will not be considered further in this study.

2.1.1.7 Modify Gates and Outlet Design in Existing Dams

This alternative attempts to reduce peak flood flows through modification of the gate
and outlet works at flood control basins. Of the five major flood control dams,
Sepulveda has been identified as the most likely candidate for such modifications
because of its unique spillway design. The main disadvantage of this alternative is that
gate modifications alone cannot effect significant reduction in peak flow volumes. The
channels downstream of dams were designed in conjunction with the existing outlets, and
discharge flows from the dams can be modified only to a certain degree without making
changes to the channels as well. In addition, structural improvements modifying gate and
outlet works would be expensive relative to the benefit received. For these reasons,
modification of gates and outlet design at existing dams will not be considered further in
this study.

2.1.1.8 Renovate Devil's Gate Dam

This alternative calls for the renovation of the existing Devil's Gate Dam on Arroyo
Seco. Although this alternative would have no appreciable flood control benefit for the
lower Los Angeles River, it may provide an increment of protection for downtown Los
Angeles. However, structural renovation was considered to be too expensive. The dam
is also considered to have historical significance which must be considered in any
renovation project. This alternative has been eliminated from further consideration since
it does not alleviate any flood threat in target areas of the lower Los Angeles River, and
its feasibility and cost effectiveness is questionable.
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2.1.1.9 Re-operation of Existing Dams

Re-operation (or re-regulation) of existing dams involves changing the basic operating
criteria of the dams during the rainy season in an effort to change the peak runoff
volumes discharged to the channels. This alternative cannot eliminate flooding
inadequacies in the LACDA basin. Implementation may reduce the flood threat in some
locations but has the potential to increase the flood threat elsewhere as a resuit.
Furthermore, the rapid response time of flood events in the LACDA system would
require accurate and prompt transmission of field data and immediate operational
response to the information. These constraints jeopardize the viability and reliability of
the alternative. As a result, this alternative will not be considered further in this study.

2.1.1.10 Construct New Conveyance Facilities

Options to convey additional flood flows include construction of new aqueducts,
pipelines, tunnels and/or channels. Overland options such as channels and aqueducts
have the major problem of the high cost of obtaining new rights-of-way. The
construction of underground options would also be very costly and construction
limitations would probably not allow the building of structures large enough to handle a
sufficient capacity. The costliness of vthesvc options makes them infeasible, and therefore
the construction of new conveyance facilities will not be considered further.

2.1.1.11 Expand Capacity of San Gabriel River

As an option to constructing improvements to the Los Angeles River channel, flood
.conveyance capacity of the San Gabriel River channel could be expanded instead, and
flows could be diverted from Los Angeles River to San Gabriel River through re-
regulation of Whittier Narrows Dam. This option has low feasibility from both policy
and technical perspectives. Improvements would have to be constructed along San
Gabriel River similar to those proposed for the Los Angeles River. Modification of the

EIS 2-8



San Gabriel River channel would not be easier or less costly than modifications of the
Los Angeles River. Additional improvements would call for eliminating extensive areas
of soft bottom along the San Gabriel, involving attendant water rights implications.
Significant environmental mitigation would also be required. Thus, benefit-_to-cost
considerations actually would be less favorable compared to improving the lower Los
Angeles River.

Currently, the San Gabriel River provides more than 100-year protection to the flood
plain, which is significantly better than the lower Los Angeles River provides. Improving
the San Gabriel River channel and burdening it with additional flows is not considered
desirable or feasible and will not be considered further.

2.1.1.12 Alter Existing Channels

As an option to increasing the existing channel efficiency, it is possible to excavate and
deepen channels to increase flood conveyance capacity. This alternative would have very
high costs, perhaps comparable to construction of new channels. Existing concrete
channel inverts would be removed, the channels deepened, and new concrete inverts
placed. Those sewer pipelines and other utilities which presently run beneath the
channel invert would have to be relocated at great expense, and extension and possibly
reconstruction of bridge piers would be necessary. Earth moving/hauling would be an
extensive undertaking which could only be accomplished during non-rainy months. This
option has a low benefit-to-cost relationship and has been eliminated from further
consideration.

2.1.1.13 Damage Management Alternative

This alternative would focus on measures to reduce the extent of property damage rather
than improvihg'the flood control system. These measures would focus upon four basic
features including relocation, flood-proofing, flood-fighting and flood plain
management/insurance.
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Relocation is impractical in the lower reaches of the LACDA basin due to the extensive
area impacted. On upper reaches such as Tujunga Wash, this alternative has a poor
benefit-to-cost ratio due to the high value of real estate and relatively low flood damage
potential.

Flood-proofing would involve the use of dikes and other structures to reduce the extent
of damage to structures. Other measures would involve the raising of structures above
flood plain levels and the use of materials to minimize damage on ground floors of
buildings.

Flood-fighting would involve the use of sandbagging and other emergency measures to
reduce the extent of flooding during a major event storm. This could reduce the
magnitude of an event but relies on having sufficient warning time in order to respond
effectively.

Flood plain management and insurance are currently in place in the majority of the
LACDA basin. This does not diminish the existing flood threat but provides for future

regulation of flood plain development and an opportunity for financial recovery in the
event of flood damage. In a significant flood event, the insurance payout could be in the
billions of dollars.

These alternatives were not considered feasible nor did they achieve the study objective.
They were no longer considered in this study.

2.2 NO-ACTION ALTERNATIVE

Under the No Action Alternative, no modifications to the LACDA system other than
that associated with general operation or maintenance will be provided. There will
continue to be a flood threat on portions of the LACDA system, most notably in the
lower Los Angeles River near the City of Long Beach where flood protection of only a
40-year level is provided in some areas.
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This alternative would involve no new construction and therefore cause no construction-
related environmental impacts. In the event of flood flows exceeding the capacity of the

system, the levees would be overtopped and could fail due to erosion on the back side of

the levee. This would cause general flooding within the City of Long Beach and ’
adjacent areas which would have the potential for loss of life and severe property
damage to residential, industrial and commercial properties as well as public facilities. It .
is estimated that property damage could exceed $2 billion for a 100-year flood.

There would be severe disruption of transportation systems and the potential for toxic
material spills and other water quality impacts. There would also be considerable
expenditure of energy and other non-renewable resources associated with the rebuilding

of flood damaged areas.

2.3 ALTERNATIVES CONSIDERED IN DETAIL

This section provides a description of the alternatives that can accomplish the project
objectives and that will be analyzed in detail in this EIS. The action which is
contemplated by the Corps has multiple objectives which include:

o Reducing peak flood flows in target areas of the LACDA system,

o Increasing system flow capacity and/or reducing flood-related damage in areas

subject to flooding.

The physical and operational aspects of the alternatives which meet these objectives are
described below.
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; Parapet walls would be provided on the tops of existing levees on the Rio Hondo

_parapet walls for the lower Los Angeles River and Rio Hondo, respectively. Figures 2.3-

.23.1.2 Raising of Existing Bridges (Main Report NED Plan)

‘required height adjustments rénge from 1.6 to 6.3 feet (0.5 to 1.9 m) for the lower Los

23.1 NED Plan of Improvements (Main Report Section 4)

The National Economic Development (NED) Plan alternative would provide between
100- and 133-year protection for the Rio Hondo and lower Los Angeles Rivers through
the implementation of various physical and structural improvements. The proposed
improvements fall into the following categories of modification: (1) construction of
parapet walls of various heights along the tops of channel leveés; (2) raising or modifying
traffic, railroad, utility and pedestrian bridges to accommodate higher channel walls; (3)
misk:enaneous armoring of the levees with stone to prevent wash out;

(4) channel widening at the confluence of the Rio Hondo and Los Angeles rivers; and
(5). overlaying some existing grouted stone channel sides with concrete. It is anticipated
that the overall project will require épproximately nine years to construct.

23.1.1 Parapet Walls (NED Plan)

Channel and lower Los Angeles River for nearly the entire length of the reaches from
Whittier Narrows to the Pacific Ocean. Wall heights would range in height from two to
eight feet (0.7 to 2.4 m). Figure 16, p. 144 lists typical section detail for parapet walls.
Tables 2.3-1 and 2.3-2 provide information on the location and extent of proposed

1,23-2 and 2.3-3 provides a schematic of the maximum parapet wall height by area for
each major segment. Concrete would be supplied by batch plants in the area with
aggregate coming from the Irwindale area.

Tn order to provide parapet walls continuously along the channels, many of the vehicle,
railroad and utility bridges which cross the channels must be raised in height. The

Angeles River, and 1.4 to 5.3 feet (0.4 to 1.6 m) along the Rio Hondo.
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Of the 25 bridges which cross the lower Los Angeles River, 15 need to be significantly
modified. Twelve of the 18 bridges over the Rio Hondo are proposed to be significantly
modified. Table 2.3-3 lists the bridges that must be raised and the required height
increase for the lower Los Angeles and Rio Hondo. Figures 2.3-5 and 2.3-6 delineate the
approximate location of each of these bridges. Raising of these bridges would entail
closure for up to an 18-month period. Detours will be provided at most bridges in order
1o lessen the impact to traffic during the construction period. The proposed detours are
summarized in Table 2.3-3. In general, temporary roadway bridges of at least four lanes
will be constructed immediately upstream or downstream of the existing bridge.
Construction of these bridges may require use of right-of-way in the vicinity of the
bridge, as shown in Table 2.3-4. Temporary railroad bridges will also be constructed in a
similar manner. Pipeline bridges are not anticipated to require temporary replacement
since the construction period to raise these bridges will be much shorter than for railroad
and roadway bridges. The bridges are proposed to be constructed in five phases to
reduce the intensity of cumulative and adjacent bridge closures.

23.1.3 Levee Armoring (NED Plan)

Existing levees would be strengthened by armoring the back slope at selected locations
'with grouted stone. The specific reaches to receive armoring are shown in Figure 2.34.
In each location shown on Figure 2.3-4, it is assumed that back sides of both levees will
be armored to prevent erosion of the back of the earthen levee in case they are
overtopped. Approximately 21,000 cubic yards (15,960 m®) of grouted stone will be
required for the armoring operation. Stone armoring would be delivered from the San
‘Gabriel Rock Quarry or from locations at Santa Catalina Island, San Juan Capistrano,
iCorona, Colton or Riverside. Stone would be hauled to the site via truck.
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LOWER LOS ANGELES RIVER MED DESIGN

Table 2.3-1

PARAPET WALL HEIGHT RANGES

Height
To Raise Parapet Wall
River Miles Bridge Height BRange Length
om Mouth Station Bri (feet) _{feot) (feet).
12.3 650 + 00.00
0 - 6 4000.00
11.5 610 + 00.00
s 6 -8 3800.00
10.8 572 + 00.00
3-8 725.00
10.7 564 + 75.00
: 4 -8 775.00
10.5 557 + 00.00
. 4. 400.00
10.5 553 + 00.00
3 -5 1562.00
10.2 537 + 38.00 Standard Oil Util. 3.4
’ 3 -4 464.47
10.1 532 + 73.53 Rosecrans 3.9 .
0 -3 3070.14
9.5 502 + 03.39 Compton 2.7
0o -4 4740.83
8.6 454 + 62.56 Atlantic 6.3
1 962.56
8.4 445 + 0.00
7 1040.00
8.2 434 + 60.00
3 -4 1298.82
8.0 421 + 61.18
0 -5 5811.22
6.9 363 + 49.96 Long Beach Blvd. 4.0
0 -3 2649.96
6.4 337 + 00.00
0 -5 2517.82
5.9 311 + 82.18 Del Amo 2.5
i1-3 2421.63
5.4 287 + 60.55 U.P.R.R. *k '
i1-7 1160.55
5.2 276 + 00.00
4 1434.18
5.0 261 + 65.82 LA-LB Light Rail 3.3
s -7 865.82
4.8 253 + 00.00
5 1310.00
4.5 239 + 50.00
2 - 4 2245.01
4.1 217 + 44.99
3 -7 _844.99
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River Miles
Mou

- 4.0,
3.6‘
3.2

3.0

t

209 + 00.00

190

170

157

144

104

78

49

22

+

00.00

84.83

- 83.01

62.08

96 .26

74.30

75.00

70.53

Table 2.3-1 (Continued)

PARAPET WALL HEIGHT RANGES
LOWER 1OS ANGELES RIVER NED DESIGN

Belght
To Raise Parapet Wall

Bridge Height Range Length

Texas 0il Util.
willow
Richfield 0il Util.

Pacific Coast Hwy.

Edison Util.

(feat)  (feet) __ (feet)
6 1900.00
3-5 1915.17

2.8
0 -5 1301.82

4.2
3-5 1320.93

3.9
4 - 6 3965.82

3.1
4 -6 2621.96
4 -5 2899.30

1.6
3 -4 2704.47
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Table 2.3-2

PARAPET WALL HEIGHT RANGES
RIO HONDO RIVER
FROM WHITTIER NARROWS TO LA RIVER CHANNEL NED DESIGN

"I' Height

Miles from To Raise Parapet Wall
LA River Bridge Height Range Length
Channel Station Bridge _(feet) (feet) (feet)
8.3 437 + 23.71
0 - 2 2823.71
7.7 409 + 00.00
1 -4 1200.00
7.5 397 + 00.00
5 -8 300.00
7.5 394 + 00.00
1 -6 1549.01
7.2 378 + 50.9° whittier 5.0
0 -1 3950.99
6.4 339 + 00.00
A 0 - 6 3060.00
5.8 308 + 40.00 Washington 4.8
3 -8 4006 .26
5.1 268 + 33.74 A.T.S.F. Railway 2.5
2 -5 2442 .49
4.6 243 + 91.25 Slauson 2.2
1 839.35
4.5 235 + 51.90 P.E. Railway 1.4
1-5 1706.90
4.1 218 + 45.00 Ped Xing 3.6
4 -5 3844.56
3.4 180 + 00.44 Suva 5.2
1-6 2970.87
2.8 150 + 29.57 Florence 3.5
1-6 2579.57
2.4 124 + 50.00 Ped Xing 5.3
4 - 7 2954 .44
1.8 94 + 95.56 S.P.R.R. 3.2
2 - 4 1340.64
1.5 81 + 54.92 Firestone 1.6
0 -6 1926.49
1.2 62 + 28.43
1-4 2028.43
0.8 42 + 00.00

0 2028.43
‘: 0.2 9 + 13.99
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Table 2.3-3

RAISE BRIDGE ANALYSIS

LOWER LOS ANGELES RIVER 133-YEAR DESIGN

' Rebuild right abutment

? Move bridge 115 feet downstream.

EIS 2-19

Height

, To Raise

No Bridge Station Bridge Detours

1 Imperial Hwy 634 + 04 0.0 Not required

2 Standaxrd 0il Util 537 + 38 3.4 Not required

3 Rosecrans 532 + 74 3.9 4-lane bridge

4 Compton 502 + 03 2.7 4-lane bridge -

5 Atlantic 454 + 63 . 6.3 4-lane bridge

6 Long Beach ' 363 + 50 4.0 4-lane bridge

7 Del Amo ’ , 311 + 82 5.0 4-lane bridge

8 UPRR 287 + 61 0.0 Temporary bridge
9 LA-LB Light Rail .= 262 + 48 3.3 Two-track bridge
10 Texas 0il Util 170 + 85 2.8 Not required

11 Willow 157 + 83 4.2 4-land bridge

12 Richfield 0il Util 144 + 62 . 3.9 Not required

13 Pacific Coast Hwy 104 + 96 3.1 6-lane bridge

14 Edison Util ’ 49 + 75 1.6 Not required
15 PERR 37 + 04 0.0? Not required




Table 2.3-4

RAISE BRIDGE ANALYSIS
RIO HONDO CHANNEL 133-YEAR DESIGN

Detours

Height
To Raise
No Bridge __Station Bridge
1 Whittier 378 + 50.99 5.0
2 U.P.R.R. . 369 + 03.79 0.0
3 Washington ) 308 + 43.86 4.8
4 A.T. & S.F. Railway 268 + 33.74 2.5
5 Slauson 243 + 91.25 2.2
6 P.E. Railway 235 + 51.90 1.4
7 Pedestrian Xing 218 + 45.00 3.6
8 Suva 180 + 00.44 5.2
9 Florence 150 + 29.57 3.5
10 Pedestrian Xing 124 + 50.00 5.3
11 S.P.R.R. 94 + 95.56 3.2
12 Firestone 81 + 54.92 1.6

1

4-lane bridge
Temporary bridge
4-lane bridge
Temporary bridge
4-lane bridge
Temporary bridge
Not proposed
Not proposed
4-1lane bridge
Not proposed
Temporary bridge
4-lane bridge

Modify bridge design from plate support to truss type
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Table 2.3=4a

TEMPORARY RIGHT-OF-WAY NEEDED FOR BRIDGE CONSTRUCTION

Location of Br;dge . *Right Bank

Rio Hondo
Whittigr“Blvd.

UPRR Bridge, so. of
Whittier Blvd.

Washington Blvd.

Slauson Ave.

RR Bridge No. of
Telegraph Rd. -

Florence Ave -

RR Bridge No. of
Firestone Blvd.

Firestone Slvd.

oS _Angeles yve

Imperial Highway

Location and Type of Property

*Left Bank

Warehouse bldg. &
paved parking area

Low~-lying land
one movable bldg.

motel at street
level; 1 story
office bldg.

Industrial land
parking only no
buildings

Industrial yard
with ass’td stored
materials

Partial take of
fenced, paved
industrial area w/
misses bldg.

Low-lying land
only, misses poles

Former Jeep Eagle
yard area for
storage and sale
of new autos

County park land,
paved roads,
no structures

Junk yard

Industrial land,
misses building

unused land only

Weiner Steel Works,
includes main bldg.,
scrap steel, fence

North end of Weiner
Steel, fencing and
stored materials

Affects single-lane
dirt access road but
misses power tower

Vacant land; some
bushes no bldgs

Nursery operations

and cover structure
improvements under

power towers; some

bare land

Nursery storage,
cyclone fencing,
dirt roadway.

* Looking downstream.
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Table 2.3-4a (continued)

TEMPORARY RIGHT-OF-WAY NEEDED FOR BRIDGE CONSTRUCTION

Location and Type of Property

Lgcat;og of Bridge gign Bank

Los Angeles River
Compton Blvd.

AtlanticiAve;—”
Long Beach Blvd.
Del Amo Blvd.
Willow Street

' Pacific Coast Hwy.

*Left Bank

Paved truck and
trailer parking
lot, no buildings

Industrial land,
3 buildings and
paved area

Small area betw.
power towers and
on/off ramp

Small area betw.
power line towers
& on/off ramp

No private land

Interchange onto
PCH

°

Compton 3-par

golf course incl.
fence, grass, access
road, the main bldg.

Horse stables,
fencing, open paddock
area. No stables in
take

Trailer park, incl. 7
trailer spaces and
improvements

Portion of Sutter
school yard, no
buildings

Small area of Long
Beach City Park incl.
grass and some trees

Corner 1lot with 3-
unit building / 4 car
garage & parking lot

* Looking downstream.
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2.3.1.4 Widening Channel at Confluence (NED Plan)

At and just downstream of the Rio Hondo-Los Angeles River confluence, a 7000 foot
section of the Los Angeles River would be converted from trapezoidal to rectangular
cross-section and widened 30 feet. Parapet walls would be constructed on the rebuilt
channel walls. Approximately 453,000 cubic yards of excavated material would need to
be transferred to a landfill disposal site.

23.1.5 Application of Concrete Overlay (NED Plan)

The existing grouted stone channel walls in the vicinity of the Rio Hondo-Los Angeles
River confluence will be overlaid with concrete to reduce hydraulic friction and improve
channel flow characteristics.

23.1.6 Construction (NED Plan)

Overall, construction of the NED alternative will require approximately nine years.
Bridge modifications will be accomplished prior to parapet wall construction so that the
wall construction can proceed smoothly. Each bridge modification could take from
eighteen to thirty months to complete. Tables 2.3-5 and 2.3-6 summarize the personnel
and equipment required for construction of this alternative. It should be noted that
these are estimates only. An individual contractor may modify the equipmént and
personnel use.
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Table 2.3-5

ESTIMATED PERSONNEL FOR NED ALTERNATIVE

_Category R - _Number

Wall Construction

Supervisors 2

Surveyors 3
Equipment Operators 12
Laborers 10
Truck Drivers 5
Armoring

Supervisors 2
Surveyors . 2
Equipment Operators 8
Truck Drivers 5
Laborers 6

Bridge Construction

Supervisors 3
 Surveyors - 4
Heavy Equipment Operators 12
Laborers - 20
Truck Drivers L 15

_ Traffic Control a © 8
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Table 2.3-6

ESTIMATED EQUIPMENT FOR RED ALTERNATIVE

’ Wall Construction

Backhoe

2
Survey trucks 3
Drilling rigs 2
Compressors 4
Concrete. trucks 4
Flatbed trucks 1
Soil compactors 2
Motorized Grader 2
Bulldozer 1
Light duty trucks 4
Medium duty trucks 3
Heavy duty trucks 3
Armoring
Backhoe 2
Bulldozer 2
Compactor 2
Water truck 1
Grout pump and truck 1
Light duty trucks 3
AC Paver i
Heavy duty truck 4

onstructio

Backhoe 5
Bulldozer 3
Compactors , 5
Light duty trucks 6
Medium duty trucks 7
Heavy duty trucks 8
Generators 4
Compressors 3
Concrete trucks 5
AC paver 1
Motorized grader 3
Dprill ‘4
Crane 3
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2.3.1.7 Additional Flood Protection (NED Plan)

An additional level of flood protection (up to 250-year protection) could be provided to
the flood plain on the lower Los Angeles and Rio Hondo rivers by adding height to the
proposed parapet walls and raising additional bridges. In most cases, parapet walls could
be increased in height by less than two feet (compared to the NED protection levels) to
‘accomplish the additional protection. o

A major drawback of this alternative would be the necessity of closing bridge ramps over
the Los Angeles River on the _iArtesia Freeway (Freeway 91). The NED plan (100- to
133-year level of protection) represents the greatest level of flood protection without
necessitating the raising of the Artesia Freeway bridges.

232 Maoadified Channel Cross-section Plan of Improvement (Main Rpt. Alts. 2 and 3)

This alternative would entail the widening and/or converting from trapezoidal to
rectangular cross-section of the Los Angeles and Rio Hondo channels in the same
reaches as the NED project rather than the construction of the parapet walls. The
alternative would involve reconstruction of the trapezoidal channel to a rectangular
channel along most of the reaches. The last approximately 2.5 miles (4 km) of the Los
Angeles River (from Willow Street to the river mouth) would be dredged out to a
maximum of five feet below the current channel bottom (invert). The general
characteristics of this alternative are described below. The entire project construction
would last an estimated six years. |

232.1 Reconstruction of Channel Walls (Main Report Alternatives 2 and 3)

Under this alternative, the existing concrete trapezoidal channel walls would be removed
on one side or possibly both sides of the channel. The concrete, as well as a portion of
the existing levee, would be removed. A vertical concrete retaining wall would be
poured in place. Additionally, a parapet wall of a maximum of 3 feet (0.9 m) would be
placed on top of the wall in some locations. Bicycle and other trail systems would
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remain in approximately the same location as present. Figure 2.3-7 provides a
conceptual drawing of the anticipated design.

Equipment required for this aspect of construction would include cranes, excavators and
jackhammers for concrete removal. Bulldozers and wheeled loaders would be required to
fill up to 100 trucks per day of concrete and other material. These would be hauled
away from the site for disposal. Depending upon the location, some of this material
could be placed behind the existing levee, but most would be hauled to a landfill or

Pier J in Long Beach Harbor. It is anticipated that up to 100 ready-mix concrete trucks
would be required on a daily basis for construction of the new vertical retaining wall.
Construction activities at any one location would last up to one year.

Although some modifications of bridge supports may be required, it is not anticipated
that many