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Regional Flood Control Master Plan

This Regional Flood Control Master Plan is for San Diego Creek

and its tributaries within unincorporated Orange County and the

Cities of Irvine and Tustin, upstream of the San Joaquin Channel.

The Master Plan was prepared under the supervision and direction

of the Cities of Irvine and Tustin and The Irvine Company. The

Master Plan covers the tributary drainage area of San Diego Creek

from its headwaters to the San Diego Freeway downstream of the

confluence with Peters Canyon Channel. This report presents the

retarding basins and regional channels that control flood peaks

-

and provide outlet channels. A separate report will present the

local drainage collector system.

The Master Plan, shown on Figure 1 (included in the back of this

volume), consists of the following facilities:
1. E1 Modena-Irvine System .
a. E1 Modena-Irvine Channel
b. Santa Ana Freeway Channel
2. Peters Canyon System
a. Lower Peters Canyon Retarding Basin
b. Peters Canyon Channel
c. Eastfoot Retarding Basin
d. Eastfoot Storm Drain
e. Orchard Estates Retarding Basin-
f. Orchard Estates Storm Drain
g. Rattlesnake Channel

h. Hicks Canyon Retarding Basin

-1-
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i. Hicks Canyon Channel
" j. East Hicks Canyon Retarding Basin
k. East Hicks Canyon Storm Drain
1. Ranch House Retarding Basin (Bryan Avenqe or Irvine
Boulevard alternative)
3. Trabuco Retarding Basin
4. HMarshburn System
a. Bee Canyon Retarding Basin
b. Bee Storm Drain
c. Round Canyon Retarding Bésin
d. Round Storm Drain
e. Marshburn Retarding Basin
f. Marshburn Channel
g. Raceway Storm Drain'

5. Agua Chinon System

a. Agua Chinon Retarding Basin

b. Agua Chinon Channel

V/ 6. Borrego Channel

7. Serrano Creek Channel
8. Upper San Diego Creek Channel

9. San Diego Creek Channel

The Master Plan reflects the peak-reducing effect of the existing
Rattlesnake Reservoir, San Joaquin Retarding Basin, and E}
Modena-Irvine Retarding Basin. Care should be taken to assure
the continued performance of these structures. The existing

Laguna, Veeh, and Siphon Reservoirs were assumed to provide no



N retarding benefits because of small tributary drainage areas and
g | reservoir capacities.
- B. Why the Regional Flood Control Master Plan Was Developed
4 1. Regional Developments Affecting Flood Control Planning
~ Several significant new developments have occurred in the
J Irvine-Tustin comunity in recent years which need to be
i} reflected in flood control planning. These include the
- revised land-use plan, the 208 Plan for watershed
wJ sedimentation control, the I1-5 widening, the new Orange <—
2 County Hydrology Manual, the tfansportation corridor
Ly planning, the conservation and open-space plan, and fish and
i] wildlife regulatory and environmental concerns.
— The land-use plan affects runoff patterns. The 208 Plan adds
‘ /} a sediment control dimension. The I-5 widening will fix
:j >drainageggatterns for years to come and provides an -
A opportunity for joint drainage projects. The Hydrology
LJ Manual presents both procedures for evaluating retarding
- basins and revised criteria for'computing discharges. The
- transportation corridors present opportunities for
l} coordination of drainage and highway planning. Open-space
" policies, biotic concerns, and fish and wildlife regulations
Lj : may influence the type of facilities to be built.
:j In view of these new developments, the Cities and The Irvine
- Company felt it was important to update the existing Master
\_f Plan. The existing Master Plan was made up of many smaller
- )
A
- 4/20/89 -3-
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drainage basin plans prepared in the late 1960s and early

. 1970s.

Impending Investments in Drainage Facilities

The land development activities of The Irvine Company; the
circulation, land use, and envirdnmenta] planning
requirements of the Cities; and the widening of the I-5
Freeway by Caltrans by 1992 are leading to drainage
cbmmitments and investments in flood control infrastructure
involving millions of dollars. The Cities and The Irvine
Company desire that these commitments and investments be
based on a regional, integrated Master Plan made up of
économica], effective facilities planned for compatibility
with their surroundings and meeting the flood protection
standards of the Cities, Orange County, and the National

Flood Insurance Program. They also realized the opportunity

to obtain the benefits of master planning will soon be lost

unless action is taken.

This community of interest led to joint sponsorship of this

Master Plan.

Drainage Conditions

The San Diego Creek drainqge area is a éent]y sloping plain
surrounded by the.Llomas de Santiago, San Joaquin, and other
foothills. Flood and sediment runoff from the foothills is
carried across the plain to Upper Newport Bay overland and in
existing natural watercourses, agricultural drainage

channels, urban storm drains, and flood control channels.

Many of the existing agricultural drains are inadequate to

-4-
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carry the urbanized 100-year flood since they were

constructed for agricultural purposes rather than flood
control. Also, many of them are aligned at an angle to the
slope of the land, resulting in the rerouting of low flows
and the cascading of larger flows from one manmade drainage
system to another when interim drainage capacity is exceeded.
This has led to difficulty in developing economical and

reliable drainage projects.

The construction of the concrete "jersey" barrier within the
center divider of the I-5 Freeway has also affected existing
drainage patterns. Because of the inadequate capacity of
several drainage culverts passing under the freeway, major

storm flows are restricted causing flooding of the freeway

.and some areas of land adjacent to the freeway.

Many area drainage plans have been prepared during the past ’
20 years. These plans have focused on preserving the
alignments of agricultural channels. They have not addressed
the phasing of construction required to resolve the cascadin
of flows from one drainage system to another, and they have
not considered the benefits of retarding or the goals of th

sediment control program.

In the early 1970s, the Orange County Flood Control District
(OCFCD) and the San Juan Capistrano Soil Conservation
District filed a joint application (Public Law 566) for

construction of 13 dams along the Lomas de Santiago foothill
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range. Because of inadequate funding, planning for these

dams did not progress beyond the conceptual stage.

The Cities and The Irvine Company concluded the existing
plans should be updated and incorporated into a phased
implementation program coordinated with regional planning and

construction activities.

How the Regional Flood Control Master Plan Was Developed

In February 1986, the Cities of Irvine and Tustin and The Irvine
Company entered into an agreement to jointly develop a Regional
Flood Control Master Plan for the San Diego Creek watershed area.
The agreement established a Steering Committee made up of the
Manager of Engineering Services of the City of Irvine, Chairman;
the Director of Public Works/City Engineer of the City of Tustin;
and the Director of Environmental Planning of The Irvine Company
to direct the developmént of the Master Plan. The agreement
provided for The Irvine Company to employ the necessary
professional consulting engineering services acceptable to the
Steering Committee to develop the Master Plan using a scope of
work approved by the Steering Committee. The Irvine Company

engaged John M. Tettemer & Associates, Ltd. to provide these

services.

The Steering Committee convened frequently to direct the planning
process, review completed tasks, consider options, and plan the
next phase of work. Since the Cities and The Irvine Company
desired to have the OCFCD as the regional flood control agency,

approve the Master Plan, and accept the completed flood control



1 G :‘

4/20/89

facilities for ownership and maintenance, they requested and
OCFCD provided a representative to attend Steering Committee

meetings. This representative, while not a voting member of the

Steering Committee, provided communication with and oversight by
OCFCD. This mechanism enabled OCFCD to fully participate in the

discussions and provide input to the Steering Committee.

The technical work was accomplished using the OCFCD's revised

Hydroloqy Manual and its new retarding basin design standards and

access road design criteria. The technical details and

assumptions used are set forth below.

The development of the Master Plan was coordinated with agencies

which will or might be affected; in particular, Caltrans, the

Marine Corps Air Station-E]1 Toro (MCAS), and the Irvine Ranch

Water District (IRWD). Also, the Master Plan was coordinated

with the planning staffs of the Cities and OCFCD in relation to

land-use, environmental, circulation, and conservation/open-space

issues.

The planning process allowed the investigation and evaluation

of many alternatives and options before the recommended plan was
selected. In this way, all interests of the Steering Committee
were responded to and the advantages and disadvantages of many
alternatives and variations were weighed before selecting the

preferred option.

This process included development of an all-channel alternative

for the entire watershed including discharges, alignments, sizes,

“Sacann..
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and cost estimates. Another alternative incorporated retarding
structures at all locations which appeared to offer promising
pogsibilities. Each retarding basin was then evaluated
considering cost, downstream channel savings, right of way
requirements, General Plan conditions; environmental impact,
compatibility with highway and deQe]opment plans, and
availability of right of way. Through this screening process the
most cost-effective and feasible plan was assembled.

Issues, Opportunities, and Constraints

The following issues, opportunities, and constraints played a
role in the formulation and phasing of the Master Plan.

1. Retarding of Flood Peaks

The Cities and The Irvine Company wished to take advantage of
the benefits of retarding basins wherever they offer
economical, environmentally sensitive solutions. Retarding
basin design and performance criteria were developed jointly

with OCFCD.

2. Orange County Hydrology Manual Revision

The hydrology for the Master Plan was performed in substantial
conformance with the new Orange County Hydrology Manual which
became available after Master Plan studies were begun.
Methods and procedures used for Master Plan hydrology

studies were reviewed and approved by the OCFCD before
detailed watershed'modeling was initiated. The hydrology for
the non-retarded and retarded system ahalyses was reviewed

by OCFCD staff aﬁd found to be in very close agreement with

its own independent analyses.

r
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I-5 Widening

Caltrans plans to widen the I-5 Freeway through the Master

Plan area in the next few years. There are opportunities for

significant savings in freeway drainage facilities by
assuring the construction of certain Master Plan facilities
concurrently with or prior ﬁo the freeway widening project.
Coordination with Caltrans is proceeding and a cooperative
agreement is being written.

MCAS Drainage Plans and Availability of Retarding Basin Site

s

The existing drainage courses within the MCAS have been

partially improved but are inadequate to contain the current

100-year flow rates without retarding. Existing Master Plans

assumed the improvement to Master Plan standards of these

drainage courses; however, major reconstruction of Bee and

Agua Chinon Channels within the MCAS is not anticipated.

" Discussions with the MCAS staff resulted in an agreement

which allows the Master Plan to be developed around the

substandard facilities. The Aqua Chinon Retarding Basin will <+

be built upstream of the MCAS. The MCAS has built improved

drainage facilities as part of its 34L Runway extension

project. The Bee Canyon and Round Canyon flows, after being

reduced in retarding basins, will be rerouted into the

Marshburn Retarding Basin. The Agua Chinon Channel upstream

of the AT & SF Railway will be improved. The Marshburn

Retarding Basin will be located on MCAS property within the

clear zone of the MCAS }unway.
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5.

Community Open-Space Requirements

‘The City of Irvine is developing the conservation/open-space

element of its General Plan. The City Council directed that
consideration be given to soft-bottom channels on all
channels within the City. The Master Plan presents a soft-
bottom alternative wherever improvement of existing unlined
channels is proposed within the City of Irvine. The channels
have also been coordinated with City and OCFCD staff as to

possible use as bicycle, hiking, and equestrian trails.

Selection of a soft-bottom or concrete-1ined channel
alternative involves weighing the following issues: Public
safety requires a reliable channel; the 208 Plan requires
that erosion be controlled; natural channels do not usually
provide acceptable reliability or erosion stability; natural
channels and natural-appearing channels are felt to be better
Tooking than concrete channels; concrete channels are the
most efficient hydraulically, require the least land, and are
the most economical to maintain; soft-bottom channels with
earth or rock bottom and revetted side slopes (rock or soil
cement) with grade stabilizers, if required, can~proVide
acceptable refiabi]ity and erosion control; and the soft-
bottom channels require more land, longer-span bridges, and

more maintenance.

Consideration has been given to using two of the three valley

retarding basins (Ranch House and Trabuco Retarding Basins)

for urban park or school-related recreational facilities.

-10-
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6.

While such recreational use would be subordinate to the

primary flood control use, these options are practical if

" adequate funding is available. Recreational use may conflict

with flood control uses for flow-through-type retarding
basins because of silt storage. Where frequent silt storage
interferes with recreational facilities and uses, the
recreational agency may be responsible for removal. Joint
use of public land for recreation and flood control, however,
is acceptable and reduces long-term public expenses related
to two separate facilities. The valley retarding basins
should be considered for joint use.

Rattlesnake Reservoir

The existing Rattlesnake Reservoir is a reclaimed water
storage reservoir owned and operated by IRWD. The Master
Plan hydrology studies have shown the surcharge storage above
fhe spillway crest provides a peak reduction benefit assuming
the reservoir is full to spillway crest elevation at the
beginning of the storm. This peak reduction benefit is
recognized in the sizing of downstream channels and in the
routing of hydrographs.

Future Highway Planning

The Eastern Transportation Corridor and the Foothill
Transportation Corridor are aligned in the study area, as
shown on Figure 1. Rattlesnake Channel was realigned
adjacent to the Eastern Transportation Corridor-West Leg for
efficiency of land use. Rattlesnake Channel.was also

realigned to conform with the future alignment of Portola

-11-
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T

Parkway. from below Rattlesnake Reservoir to its confluence

with the Eastfoot Storm Drain. The Hicks, East Hicks, Bee,

and Round Canyon Retarding Basins are located to take

advantage of the Eastern Transportation Corridor-East Leg and
the Foothill Transportation Corridor embankments. The
economic justification of these basins does not rely on the
presence of the embankments. These basins can be constructed
prior to corridor construction.

Opportunity to Manage- Sediment

The 208 Plan contains stream stabilization and foothill
sediment basin elements as part of the sediment control
program. The opportunity to accomplish these regional
sediment control goals was given high priority in the
development of the Master Plan.

National Flood Insurance Program

The public agencies contributing to the development of the
Master Plan are also participants in the National Flood
Insurance Program. As the Master Plan is implemented and
land areas are removed from the "A" and "B" flood hazard
zones, the benefiting property owners will be responsible for
revising the Flood Insurance Rate Maps/Flood Insurance

Studies (FIRM/FIS).

-12-
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II. PURPOSE

L

A. Technical

o The Master Plan is intended to be used for the foilowing
a purposes:
4
. Provide an economical, integrated, up-to-date plan of
z} flood protection for existing and future development.
- . Identify the location, nature, configuration, and appropriate
LJ size of the retarding basins, channels, and conduits.
M . Specify appropriate design discharges and volumes to be used in
- the design of retarding basins and design discharges for the
i} downstream channels and/or conduits.
rj . Provide a basis for developing the drainage requirements for the
LJ I-5 Freeway widening, land developments, the transportation
— § corridors, and other public works projects.
. Facilitate and coordinate General Plan implementation.
:j . Assfst in implementation of the 208 Pilan. -
B. Policy
2 =2
L Implementation of the Master Plan will occur in a rapidly
= developing, extremely complex environment. The plan sets forth
o regional drainage policy and strategy in a flexible format. This
Z} Master Plan establishes the hydrology, the channel routes, the
Jretarding basin locations (or alternative locations) and
:j . characteristics, and the policy on sediment control. 13_
~ _Eurgose1y leaves the hydraulic design, selection of channel cross
¥ section, and construction materials for further detailed analysis
M at the time of project devefopment. As previously stated in
. N Section I-D-5, the Irvine City Council will pursue the use of
-~ 4/20/89 ' -13-
i
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soft-bottom channels for the major drainages within the City. In
this case, the selection of rock 1ining versus earth-bottom with
side—s]ope revetment and grade stabilizers is left for
determination at the time of project development.

Level of Detail

The hydrology is intended for use in_the final.design of _

retarding basins and channels. The 100-year discharges shown on

Figure 2 in the back of this volume are "point" discharges. In_
addition to the hydragraph computation.-point- (CP)-discharges,

internodal 100-year discharges have also_been determined by the

subarea proration method at locations identified with an asterisk

on Figure 2. The determination of reach design discharges may

require local design hydrology computations to account for the
effects of side drains which will be defined during the project
development stage, and/or to justify a reduced design discharge
for a shorter channel rgach. Only in_the event of a significant

change in assumed land use within any watershed would the _

indicated 100-year discharges be inadequate for design purposes.

The outflow discharges below retarding basins as indicated on

Figure 2 should be considered as design outflow. In most cases,

sufficient flexibility exists in basin and embankment sizing to
maintain outflow discharges even if the basin site should change

slightly during design studies.

The hydraulic analyses prepared for sizing facilities were based

on normal depth calculations and are not intended for final

_design.. The plans and profiles are based on U.S.G.S. quadrangle

maps supplemented by available engineering reports and studies.

-14-
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They are intended to i1lustrate the general location, alignment,

and elevation of the facilities. Surveys, backwater

calculations, and studies of soils, erosion potential, utilities,

bridges, and other information normally associated with facility _

design are not part of this Master Plan_study.

-15-
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111. EXISTING MASTER PLANS
Several exiSting flood control Master Plans listed in Section XV were
reviewed. A1l of the plans were out of date in regard td land-use
assumptions and hydrologic standards. Many were outdated in regard
to freeway, land development, and flood control construction. None
included provisions for sediment control or retarding of flood peaks.
The concepts for channel alignments shown in some existing plans were

considered and in many cases adopted.

4/20/89 -16-
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HYDROLOGY AND WATERSHED MODELING

A. Model Architecture

Watershed modeling and hydrology calculations were performed
using a link-node model based on the new Orange County Hydrology
Manual and executed using the Corps of Engineers HEC-1 computer
program. The HEC-1 computer program is a runoff simu]afion mode 1
capable of éomputing, combining, and routing hydrographs through
a link-node system. This program is widely used in the

engineering community for watershed modeling.

The model is comprised of 14 submodels as shown on Figure 2.

Figure 2 shows the subarea delineation, the routing reaches, the

collection points, and the peak 100-year Qs at_the collection

points... The Q at each collection point is based on the rainfall
depth-area-duration (DAD) factor for the area tributary to the

collection point. Peak 100-year Qs_at_locations between

collection points have also been shown and identified with an

asterisk. These Qs have been estimated based on prorated

tributary drainage areas. Prior to using the Qs based on

prorated tributary drainage areas, they should be checked to

assure they accommodate points of concentration of side drainage.

Subarea data, HEC-1 input, summary of output, and selected -
TN it . T ————

hydrographs are included in. the_appendix.

The hydrology model was also run to determine the non-retarded
Q100 values. To determine the non-retarded values, the proposed
retarding basins were deleted from the model but Master Plan

channel alignments were maintained. These non-retarded Q100

- -17-
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values were utilized to make cost comparisons between the Master
Plan scenario and the non-retarded scenario discussed in Section

IV. Selected Master Plan and non-retarded Q100 values are shown

on Figure 3.

Precipitation

The design storm used was the OCFCD 24-hour, 100-year duration
rainfall pattern. This storm was assumed to apply to the entire
watershed with appropriate DAD factors applied at the points

where hydrographs were desired.

Retarding basin capacities were tested using the appropriate
OCFCD multiday rainfall pattern depending upon whether the basins
were “"flow-through" or "bypass" type basins. In all cases, the

3-day or 72-hour storm pattern controlled sizing of the proposed

basins.

Spillways were sized using estimated runoff from the probable
maximum precipitation (PMP) considering drainage areas directly
tributary to the basins. In the case of the "valley" retarding
basins (Ranch House, Trabuco, and Marshburn), 100-year flows are
collected from drainage areas which are larger than the areas
topographicaf1y tributary to the basins. Since the collector
channels delivering flow to the basins are sized to carry the
100-year flows plus freeboard, flows exceeding this capacity will
overflow and continue along their natural flow paths. If this
overflow is outside the naturally tributary areas to the basins,
it will not enter the basins. Spillway sizing was based,

therefore, on PMP runoff occurring only from the naturally

-18-
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tributary areas. The'basin embankments need not be protected
from PMP overflows originating in non-tr{butary areas since these
flows cannot enter the basins through the collector systems.

Land Use

Land-use assumptions were taken from the City.of Irvine General
Plan modified to reflect (1) The Irvine Company land planning in
the east Tustin area, (2) single-family residential land use in
the upper watershed areas above the Foothill and Eastern
Transportation Corridors, and (3) commercial-industrial land use
in the agricultural preserve area north of 1-5 and west of the
MCAS to Jeffrey Road. These land-use modifications to the
Genefa1 Plan are conservative in that runoff quantities are
Targer than would be the case if the General Plan land uses were
used directly. In regard to modification (3), this land use was
assumed only for the purpose of developing a realistic design
discharge. It is 1ikely that at some time in the future this may
be developed as a commercial-industrial area, the largest runoff-
producing land use.

Soil Cover Complex Numbers

Soil cover complex numbers (CN) were calculated based on land-use
assumptions indicated §b§ve and on the soil types as defined in
the 1978 Soil Conservation Service Soil Survey. Where land-use
assumptions were cons%steht with assumptions used by Simons,

Li & Associates (SLA) in its hydrology model (Reference 9), CN
values were taken directly -from the SLA model. Antecedent

Moisture Condition III was used for all CN calculations.
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E.

Losses

Rainfall losses were computed using the procedures outlined in
the Orange County Hydrology Manual.

Lag Time

Subarea lag times were computed as 0.8 of the subarea time of
concentration in accordance with OCFCD procedures. Time of.
concentration was computed by accumu]éting hydraulic travel times

along the longest subarea flow path and adding overland flow time

from initial subareas.

Unit Hydrograph

The HEC-1 model was used with the Corps of Engineers LAPRE-1
program as a preprocessor. The LAPRE-1 program was developed by
the Corps of Engineers to enable HEC-1 model users to apply the
model to the OCFCD hydrograph computations. This program
generates the unit hydrograph ordinates. The "valley-developed"
S-graph was used. Computed lag times were input directly to
LAPRE-1. Effective rainfall amounts were computed separately for
all subareas for each concentration point of interest and input
directly to HEC-1 for computation of runoff hydrographs. A 5~
minute computation interval was used for 24-hour, 100-year
hydrograph computations for se]ected drainage areas not
controlled by retarding basins. Since the non-retarded
hydrographs are typically quite sharp or spiked, this
computational period assures that the appropriate peak discharge
will be obtained for design purposes. A 10-minute computation

interval was used for all other 24-hour, 100-year hydrograph

-20-
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computations. A 15-minute computation interval was used for
multiday 100-year hydrograph computations.

Channel Routing

Channel routing was performed using the Muskingum method.

In applying the Muskingum method, routing parameters reflecting

channel roughness and flow travel time are assigned to each

routing reach. These channel routing parameters were determined

by consultation with the Los Angeles District of the Corps of

Engineers and are based on existing and proposed Master Plan

facility sizes. Data sources (sée Section XV) for existing and

proposed facilities were:

. OCFCD approved modeling criteria (Peters Canyon and San Diego
Creek) .

. City of Tustin drainage maps

. Watershed Inventory Report 45?'-‘

. Miscellaneous Master Plan study reports

- Recommended Concept Plan, San Diego Creek, Bioscience Center

. Improvement of San Diego and Serrano Creeks for Development of
Spectrum 5

. Irvine Center Drainage Design Report

<

. Preliminary Concepf Plan, San Diego Creek, Planning Area 12 \\\5‘
. Proposed Channel Improvement for San Diego Creek between 1-405

and Culver Drive for the Westpark Agreement Report

Channel alignments utilized the recommended Master Plan
alignments which in some cases differ from existing drainage

paths.

-21-
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Reservoir Routing

Al11 existing reservoirs were assumed to be full at the beginning
of the storm because there is no assurance that a reservoir will
have flood storage availabie. Some reservoirs are water storage
reservoirs which may be kept full by their owners. Previous
storms or the early stages of a given storm may fill the

reservoir before the heaviest part of the storm occurs.

The existing IRWD Rattlesnake Reservoir includes an operable
outlet. IRWD has indicated that its outlet capacity into
Ratt]esnake Channel at peak reservoir stage is approximately

30 cfs. Should IRWD elect to release water during the 100-year
spiliway flow (approximately 1,200 cfs), the additional flow can
be adequately handled within the design freeboard of the ~

downstream Master Plan channel.

The existing E1 Modena-Irvine and the San Joaquin side-channel
Retarding Basins were included in both the non-retarded and
retarded models. These retarding basins are ungated facilities
and were assumed empty at the start of the design storm. The

validity of this assumption was confirmed by performing a 3-day

storm analysis.

Hydrographs were routed through reservoirs using the Modified

Puls Method as incorporated in the HEC-1 program.

For "flow-through" type retarding basins, the inflow hydrograph
was routed directly through the basin in a conventional manner.

For “bypass" type basins, i.e., E1 Modena-Irvine (existing), San

-22-
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Joaquin (existing), Ranch House or Bryan Avenue alternative,
and the Marshburn basins, the inflow hydrograph was split to
allow flows greater than the bypass flow to be routed through the

basin.

Bypass~-type basin inflows are introduced intb the basin using a
side-channel weir. For master-planning studies, the bypass flow
was assumed to be a constant discharge. The resulting bypass
discharge is the design discharge for the bypass channel. During
final design studies, the basin volume must be defined based on a
detailed weir analysis. The basin design volume will be the
volume required to assure that the 100-year bypass flow combined
with basin outflow does not exceed the Master Plan discharge
downstream of the basin as shown on Figure 2.

Hydraulics

The hydraulic criteria used included Manning's n values of 0.013
for reinforced concrete pipe, 0.014 for concrete channels, 0.030
for soil-cement side-sloped soft-bottom channels, and 0.035 for
rock-1ined channels. Flow stability and freeboard requirements
are as specified in the Orange County Design Manual. Retarding
basin freeboard and hydraulic design criteria are as specified in
OCFCD's retarding basin'design criteria. Channel sizes are based

on normal depth.
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ALTERNATIVES STUDIED

A. Types of Alternatives

The Master Plan study provided an opportunity for investigating a
wide range of policy and engineering options for comparison of
cost, environmental impact, aesthetics, compatibility with
community planning, and phasing feasibility. Types of
alternatives evaluated included the following::

1. Retarded and non-retarded

2. Soft-bottom and hard-bottom channels

3. Flow rerouting

Retarding and Non-Retarding

Twenty-nine retarding sites were evaluated. Twelve of these,
including two alternative sites on Peters Canyon (Ranch House
Retarding Basin-Bryan Avenue and Irvine Boulevard alternatives)
were found to offer significant benefits of cost reduction,
sediment control, and enhancement of community planning, and are
included in the Master Plan. An additional three existing
faci]ities (San Joaquin Retarding Basin, E1 Modena-Irvine
Retarding Basin, and Rattlesnake Reservoir) provide retarding
benefits and are assumed to be left in place. The other existing
reservoirs do not provide significant retarding benefits. The
remaining sites investﬁgated were not included in the Master Plan
because of insufficient benefits, excessive cost, and
Unavai]abi1ity of right of way. The presence of existing
permanently imprqved channels was taken into consfderation in

comparing the economics of retarded and non-retarded systems.

-24-
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Soft-Bottom and Hard-Bottom Channels

Where improvements to existing unlined channels are proposed,
soff-bottom and hard-bottom alternatives are provided. The type
of channel constructed in these reaches will be determined in
consultations between the cities, the drainage facility owner,
and the project proponent at the time of development. Current
City Council direction in Irvine is to require the use of soft-
bottom channels for major facilities in the City. It is
appropriate to note that the soft-bottom channels may be
difficult and/or costly to construct and meet the goal of
desilting runoff. Rock lining or side-slope revetment with grade
stabilizers may be required to minimize degradation of cﬁénne]
bottoms and side slopes. The cost of increased maintenance and
operations costs must also be considered with the project
broponent being responsible for these costs.

Rerouting of Flows

1. Environmental Corridor Interceptor Channel (F-27)

‘One of the existing Master Plans (Reference 13) included

a proposed environmental corridor interceptor channel
identified as facility F-27 which would intercept runoff from
the foothills between Peters Canyon and Marshburn Channel and
reroute it to Peters Canyon. The Master Plan study
determined that existing channel ahd bridge facilities along
Peters Canyon were already inadequate for the design
discharge from Peters Canyon alone, and would be even more
inadequate if rerouted.flows were delivered by the

interceptor. The interceptor alignment was proposed in areas
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opposite the natural gradient, making the channel a large,

costly facility. The most economical and environmentally

sensitive method of controlling the foothill runoff is to
provide retarding at the Eastfoot, Orchard Estates, and
Marshburn Retarding Basins; along the future Eastern
Transportation Corridor-East Leg for the Hicks Canyon
Retarding Basins; and at Trabuco Retarding Basin. This
solution was selected. It benefits the I-5 widening project
drainage improvements at Peters Canyon and Trabuco Chqnnels
and reduces channel, bridge, and right of way requirements
throughout the Peters, Marshburn, and Trabuco systems.

Rattlesnake Channel and Hicks Canyon Channel

The existing semi-improved Rattlesnake Channel parallels
Peters Canyon Channel before joining it north of the I-5
Freeway. A more cost-effective alternative alignment was
evaluated and selected which routes Rattlesnake Channel
adjacent to the future Portola Parkway to the Eastern
Transportation Corridor-West Leg, then along the transportati.
corridor to Peters Canyon Channel. Hicks Canyon Channel,
which formerly joined Rattlesnake Channel, is extended to
join Peters Canyon Channel.

Agua Chinon Channel

A proposal was evaluated which rerouted Agua Chinon flow to
Borrego Canyon for retardation with the Borrego flows. This
proposal was dropped because right of way for a retarding

basin in Borrego Canyon would not be available.
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4. Bee Canyon Downstream of the AT & SF Railway

/"v A proposal wés evaluated which rerouted flows from Bee Canyon
downstream of the AT & SF Railway into a retarding basin.
This alternative was dropped because the site was too small
to economically retard the Bee Canyon flows.

5. Bee Canyon and Round Canyon

A proposal was evaluated and adopted which reroutés flows
from Bee and Round Canyons into the Marshburn Retarding
Basin. This plan avoids the reconstruction of the undersized
Bee Canyon conduit across the‘ MCAS runways.

6. Raceway Storm Drain

The Raceway Storm Drain is a rerouting of flows which sheet
flow off the MCAS, cross the_rai'lroad tracks, and presently
arrive at inadequate culverts beneath the Laguna Freeway/I-5
. Freeway interchange. These flows are naturally tributary to
Marshburn Channel, but there is no adequate outlet for these
flows downstream from the freeway. The Raceway Storm Drain
takes these flows directly to Marshburn Channel along the
AT & SF Railway tracks. Marshburn Channel is sized to safely
accommodate the rerouted flow.

7. Subarea F54A

This subarea is just east of the area which drains naturally
to the Lower Peters Canyon Retarding Basin. It is rerouted

into the retarding basin to obtain retarding benefits.

N
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VI. COST COMPARISONS

Retarding basins and channels were sized for the volumes and
discharges determined from the hydrology study, and construction cost
estimates were prepared. The cost estimates were used for the

purposes of comparing the retarded and non-retarded scenarios and

evaluating alternatives.

The following cost estimating criteria were used. Rectangular
channel costs are estimated_on a cost-per-foot basis. Unit costs
include excavation, backfill, disposal of excess materials within 4
miles, all-weather access roads, concrete (average wall height of 10
feet), reinforcing steel, subdrains, fencing, access ramps, removal

of underground interferences, and construction of a minimal number of

side drain inlets.

Cost data for rectangular channels are as follows:

Base Width, Feet Cost/Foot
10 $ 322
15 428
20 545
30 954
-40 1,114
50 1,265

Soil-cement channels are based on 8-foot-thick soil-cement side
slopes at 1 horizontal to 1 vertical. Soil cement in place is

estimated at $25 per cubic yard of material placed.

4/20/89 -28-
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Riprap channels are based on riprap thicknesses dictated by average
flow velocity. Riprap thickness was determinéd based on data
pub]isﬁed by the Los Angeles County Department of Public Works unless
a specific project report defined required thickness. Riprap

material in place was estimated at $35 per cubic yard.

Underground conduit costs are estimated on a cost-per-foot basis.
Unit costs include excavation, backfill, disposal of excess materials
within 4 miles, bedding material, pipe or concrete, and reinforcing
steel for reinforced concrete box (10-foot average depth to
subgrade), removal of underground inferferences, junction structures,

manholes, and construction of a minimal number of side drain inlets.

Cost data for pipe conduit are as follows:

RCP Diameter, Inches Cost/Foot
24 $ 90
30 98
36 109
39 © 115
48 132
60 155
72 : 192
- | 245

Reinforced concrete box gtruétures are estimated on a cost-per-foot
basis. Concrete volume per foot is estimated and costs per foot are
calculated by applying $500 per cubic yard. This unit price per
cubic yard includes all items indicated above for concrete box

construction.

4/20/89 -29-
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Retarding basin costs are estimated per structure. Costs include
foundafion excavation, basin excavation where proposed, embankment
compacted fill, basin inlet structures including side channel
spillways where proposed, overflow spillways, outlet works, all-
weather surfaced perimeter access roads, perimeter fencing and access

gates, and outlet piping and riser (no control gates).

Costs of loading and disposal of excess earth materials are not
included since significant demand for earth exists on development

and highway projects. Special basin treatments such as berm

' landscaping and contouring are not included. Maintenance costs and

~ development of debris disposal areas are not included. Maintenance

costs associated with the retarding and non-retarding scenarios will

be determined and compared at the time of preliminary design. Until

- preliminary designs are defined, realistic retarding basin

maintenance costs cannot be estimated.

Unit prices used for major items of work are as follows:

Item Unit Price ;
Site Clearing ‘ $60/1,000 sq. ft.
Mass Excavation $1.00/cu. yd. g
Compacted Fill $2.54/cu. yd. i
Concrete Structures $500/cu. yd.

Chain-Tlink Perimeter Fencing $8.79/ft. g
Perimeter Roads (surfaced) $4.43/sq. yd. :

Costs include highway crossings, but do not include engineering,

survey, geotechnical, and environmental reporting costs.
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| The results of the cost studies showed that the implementation of the

J/
retarding basin scenario as the Master Plan would result in a
construction cost savings of approximately 25 percent when compared
with the non-retarded scenario.
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REROUTING OF FLOWS

A.

Need for Special Care

As described in Section V, flow rerouting was considered and
included in the Master Plan. Flow rerouting is a very useful
drainage concept because it allows flows to bé collected for more
economical conveyance or for retarding. However, rerouting of
flows requires special care in planning, design, and phasing of

construction because of the potential for damage due to flows

exceeding the capacity of rerouting facilities and impacting

areas developed in the natural flow path.

Existing and Master Plan Rerouting of Flows

The natural topography of much of the San Diego Creek drainage
area is a gently sloping plain. Many of the agricultural
channels installed to protect farmland were oriented to conform
to property lines, highways, and field boundaries which ran at an
angle to the contours. These channels carry intercepted sheet
flows across natural drainage paths and are therefore rerouting

flows.

The Master Plan adopts the alignments of some of the existing
agricultural channels and therefore institutionalizes the
rerouting of intercepted sheet fiows. The Master Plan also puts
into place rerouting of other flows where opportunities for cost
savings have been identified. Implementation of the Master Plan
should incorporate appropriate safeguards to assure that the

rerouting of flows does not increase hazards.
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Design Procedures

For flood conditions up to the 100-year flood, all rerouting of
£1ow incorporated in the Master Plan is accounted for in the
hydrology model and in the 100-year discharges published herein.
However, for floods greater than the 100-year f]bod it is
necessary to consider the implications of freeboard and the
elevation of the top of channel wall with respect to the
surrounding ground. Freeboard can allow channels designed for
rerouted flows to carry more than the 100-year flood. Channel
walls projecting above the ground can intercept and redirect
flows. Facilities designed to carry rerouted flows should not
deliver more water by either means than the downstream system can

safely handle.

Downstream channel freeboard must not be relied on to carry
excess rerouted flow. Channels intended to carry rerouted f]pws
must be designed to deliver only the 100-year Q provided in the
design of the downstream channel in floods greater than the 100-
year flood. Excess flows must be allowed to follow as closely as
possible the natural flow path. A 1,000-year flood analysis must
be done as part of the design of units of the Master Plan to
assure flows in excesé of the 100-year flood are not accidently

concentrated in such a way as to create a hazard.
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VIII. RETARDING FACILITIES

A.
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Purpose of Retarding Facilities

Retérding basins are reservoirs into which flood flows are
introduced for the purpose of reducing peak flow rates. The
ability of a retarding basin to reduce the peak flow rate relies
on peak flow rates lasting only a short time. .The retarding
basin provides sufficient storage volume to accept and
temporarily store the peak flow, allowing it to drain out at a
reduced rate. The downstream channel size can be reduced,
resulting in a savings of construction and right of way costs.
When the savings exceed the cost of the retarding basin,
including right of way, the retarding basin is an economical
alternative.

Special Design Considerations for Retarding Basins

Factors to be carefully considered in the design of retarding
basins include dam safety, performance in floods greater than the

design flood, and downstream effects of delaying peak flows.

Retarding basins whose embankment height or storage capacity

exceed criteria specified by State law must be designed,
constructed, and operated under the supervision of the State
Division of Safety of Dams. Several of the strﬁctures in the
Master Plan exceed the State'dritéria and will be implemented under
State supervision. To address the other factors, special

retarding basin criteria were developed with OCFCD in response to
questions raised by this study. Consistent with this criteria,
all proposed basins were checked for adequate capacity using the

appropriate multiday storm.
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Because of freeboard and entrenchment, flood control channels can

accbmmodate flows greater than the design flow. They are
therefore able to provide significant protection from a flood
greater than the design flood. A retarding basin subjected to
the same flpod may notrprovide equivalent protection, because the
basin may be full when the peak inflow arrives and therefore does
not have sufficient storage capacity to absorb the peak flow, and

because the downstream channel is reduced in size.

In order to assure a retarding basin alternative offers the same
1eve1 of protection as a channel alternative, OCFCD criteria
requires the retarding basin and the 100;year channel alternative
be analyzed under a 1,000-year flood condition. The flood
overflow resulting from the 1,000-year flood is mapped under the
retarding basin and the channel alternatives, and the property
damage is estimated. To be approved, property damage under the
retarding basin alternative must not exceed the channel

alternative.

By delaying peak flows, a retarding basin may cause greater

flows downstream by adding to the peaks of other tributaries. It
is therefore necessary to compare the downstream hydrology with
and without the retarding basin to assure hazards are not

increased.

For sizing the channel downstream of a retarding basin, two
conditions need to be tested. The hydrograph from the upstream

drainage area should be routed through the basin and then

-35-
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combined with the downstream tributary hydrograph. The resulting
Q should then be compared with that obtained by independently

considering the area downstream of the retarding basin.
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IX. EFFECT ON THE 208 PLAN

A.

B.
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Objectives of the 208 Plan

The Newport Bay Watershed, San Diego Creek Comprehensive
Stormwater Sedimentation Control Program was developed by the
Cities of Irvine and Newport Beach in cooperation with the
Southern California Association of Governments, using 208 Water
Quality Planning funds. The objective of the program is to
restore, maintain, protect, and enhance the Upper Newport Bay
Ecological Reserve, which had become degraded by the accumulation
of sediment from the watershed. The program is being implemented
under a cooperative program involving the California Department
of Fish and Game; OCFCD; the Cities of Tustin, Irvine, and

Newport Beach; and The Irvine Company.

The adopted plan consists of 1and management practices to reduce
sediment at its sources and structural measures to localize
sediment deposition and facilitate its removal. Elements of

the plan affected by the Master Plan are the stabilization of
channels and the installation of sediment basins in the
foothills.

Role of the Master Plan in Obtaining 208 Plan Objectives

1. Stabilized Channels

The channels in the Master Plan will be permanent, durable
structures which will resist erosion. Some will be
reinforced concrete pipes, boxes, and concrete-1ined open
channels. Some open channels may be grassy swales through
golf courses and parks. Other channels may have earth

bottoms and side slopes protected by riprap, soil cement, or
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concrete. The grassy swales and earth-bottom channels would

- be designed to OCFCD standards with flattened gradients and

grade stabilizers, if required, to control erosion. Detailed
bt

soils analyses, sediment transport analyses, and hydraulic

design studies will bg_perfommxh__lmpTementatiqn of the

Master Plan will achieve the 208 Plan objective of channel

stabilization.

Flow-Through Retarding Basins

The 208 study determined that the largest single component of

sediment production ig_Eng foothill open-space area_which

will not be stabilized by development or channel. .

improvements. Without sediment basins, foothill. sediments

will continue to deposit in the stream channels and the bay,

where its removal is cdst]yg

The Master Plan contains two kinds of retarding basins:
flow-through and bypass. The. flow-through basins, which are
located ipn_the foothill areas, receive all the runoff,

including sediment, from the tributary area. The bypass

basins, which are located in the valley or flatland areas,
receive only that portion of the runoff which exceeds the
bypass channel capacity. The flow-through basins will be
equipped with outlet towers designed to facilitate retarding
of sediment. The bypass basins can provide only limited

sediment entrapment. Inmaccongance_ui;n_;h  OCECD’s_

retarding basin criteria, the flow-through basins _in_the.

Master Plan have sediment storage capacity sufficient to

-38-



contain the sediment expected to be trapped in_the 100-year

storm. The 100-year return period _for._determining.the design

i . sediment volume is the design standard currently being used
E?ﬁlfg by San Bernardino_and Riverside Counties.
Pid
N\ Implementation of the Master Plan will control_sediments from
o 12,500 acres of foothil] watershed.
™
J Prior to detailed design of the foothill retarding_basins,_’Jk:
~ (flow-through-type basins), each tributary watershed area
] b, - -
ni of should be individually studied to determine the 100-year
M . . . . -
g sediment yield. This sediment yield must be analyzed to
- determine the volume of material trapped in each basin, i.e.,
'L the design sediment storage capacity. When the required .
Qay’ ) : sediment capacity of each retarding basin has been defined,
/C adjustment of the Master Plan basin size may be required.
fj These adjustments, if necessary, must be made to assure that
are - the basin outflow discharge is not significantly changed from
L the Master Plan values.
M e e s . . '
g As individual flow-through retarding basins are designed,
3;1 consideration should .be given to sediment disposal options.
L . These include use of a landfill, placement in debris disposal
Enl ~ sites, and commercial removal for building site fill or
"9 construction materials.
f"‘
o As previously mentioned in Section I-D-5, joint use of
- retarding basins for recreational purposes may be adversely
L4
N impacted by sediment deposition during major storms. Since
/
J
4/20/89 ' -39-
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OCFCD maintenance poljicy_is_to remove sediments once

annually, the recreational agency would be responsible for

" more frequent sediment removals.

In-Channel Sediment Basins

- to San Diego Creek and Peters Canyon Wash will be captured.

In-channel sediment basins have been previously proposed in

San Diego Creek at Jeffrey Road and in Pefers Canyon Wash

downstream of the I-5 Freeway. The need for these facilities
should be re-evaluated in 1ight of the sediment trapping
benefits which will be provided by the Master Plan retarding
basins and the sediment control benefits provided by
stabilized channels. A substantial volume of the sediment now

produced by the foothill watersheds and currently transported

qoma s reee

The sediments produced by channel erosion will be eliminated.
It is 1ikely that a review of the sediment control benefits
afforded by retarding basins and channel stabilization basins ;
may indicate that one or both of the sediment basins are not
needed. For this Master P1an, it is assumed that these
sediment basins would not affect the hydraulics of the 4

channels they are in.

ST )
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X. GENERAL PLAN ISSUES
A. Land Use

Laﬁd use is an important factor in a Master Plan. The hydrology
is affected because different land uses produce different peak
runoff responses to rainfall. The types of flood control
structures are affected because land use influences rigﬁt of way

costs for channels and retarding basins.

The land uses used for the hydrology and cost comparisons in the
Master Plan are based on the land-use elements of the General
Plans for the Cities of Tustin and»Irvine, modified to reflect
The Irvine Company land planning in the east Tustin area, single-
family residential use in the upper watershed areas above the
“Foothill Transportation Corridor, and commercial-industrial use

in the agricultural preserve north of I-5, west of the MCAS.

Thé intensity of land use and development densities in Southern
California tends to exceed expectations, sometimes resulting in
drainage deficiencies where drainage systems were designed for
less-intensive land use. This Master Plan has been developed
using the best collective judgment of the Cities, OCFCD, and The
Irvine Company to develop land-use assumptions that can be ré]ied
on during the life of the flood control system, yet do not
involve excessively high runoff assumptions not 1ikely to be
realized. If future zone changes or General Plan amendments are
approved to adjust the development in a specific area resulting

in a significant increase in runoff, the additional runoff could
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be mitigated by retarding to allow downstream Master Plan units
to perform as planned.

Bicycle, Hiking, and Equestrian Trails

The Cities of Tustin and Irvine and Orange County have Master
Plans which include bicycle, niking, and equestrian trails.

These trails can be accommodated as joint uses of the channel
right of way such as combining méintenance roads and trails. The
implementation of trails within the flood control right of way
may require additional costs such as ramps, longer bkidge spans,
or more right of way. The trail alignments have been shown to
assure that implementation of the Master Plan does not preclude
implementation of the trail system. The trail alignments have
been plotted on the channel plan and profile sheets.

Conservation and Open Space

The General Plans of the Cities of Irvine and Tustin contain
conservation and open-space elements designed to preserve such
values as wildlife and its habitat, vegetation, scenic vistas,
and topographic features, and to provide a break in the urban
structure, creating visual relief and diversity to the overall
pattern of development. The flood control channels and retarding
basins in the Master Plan provide open space and opportunities
for joint use.

Transportation Corridors

The Eastern Transportation Corridor-West Leg and the Foothill
Transportation Corridor were taken into consideration in aligning
Peters and Ratt]ésnake Channels and in locating Ranch House,

Hicks, East Hicks, Bee, and Round Canyon Retarding Basins. Right
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of way and construction requirements for the highway and fiood
coqtro] facilities are minimized by fitting the two facilities
together. While the basins have been coordinated with the
preliminary corridor alignment, they are not dependent on the
corridor. They are economically justified in their own right and

can be built in advance of the corridor if necessary.
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XI. ENVIRONMENTAL ISSUES

4/20/89

A.

208 Plan
A §ignificant basin-wide environmental issue is the 208 Plan for
protecting and enhancing Upper Newport Bay by controlling

sediment from the watershed. The Master Plan, with its stable

channels and sediment-trapping retarding basins in the foothills,

will be a major contributor to the 208 Plan goals. At the
present time, protection of the bay is provided by in-channel
basins in San Diego Creek for coarse sediment, and in-bay basins
for fines. Periodic removal of sediment from these facilities is
costly. Sediment held in p]éce by the stabilized channels and
trapped by retarding basins will reduce the cost of maintaining
the present facilities.

Fish and Wildlife

The Master Plan flood control system is a mitigation measure to
mitigate the effect on drainage resulting from development shown
in the OCFCD and City land-use elements. While the system is a
mitigation measure, some units of the system may have their own
environmental impact on wildlife habitat. The channels and
retarding basins are necessarily located on streams_which are
regulated by the State of California under Section 1603 of the
Fish and Game Code, and by.the U. S. Army Corps of Engineers
under Section 404 of the Clean Water Act. Prior to initiating
construction in these streams, it will be necessary to apply for
and obtain the necessary State streambed alteration agreement and

Corps 404 Permit. If sensitive habitat areas are impacted, the
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Facilities

The recommended Master Plan consists of the channels and
retarding basins listed in Section IA and shown on Figure 1 and
on the plan and profile sheets 1 tHrough 34.

Sediment Transport

Existing sediment transport studies were reviewed to obtain
estimates of watershed sediment production and non-erosive

velocities. The watershed sediment production values determined

in the 208 study were used to estimate sediment storage

requirements of the retarding basins. While it is understood

that there is no consensus regarding the accuracy of the 208

study, it was considered approp(jate for Master Plan sizing of

retarding basins. As mentioned in Section IX-B-2, site-specific

watershed studies will be performed to determine design sediment -

volumes. The existing hydraulic and sediment transport analysis

of San Diego Creek was used to obtain_an estimate of_non-erosive

velocity for use in sizing the soft-bottom.channel alternative.

The velocity used for this purpose is 10 feet per second.

Use of the soft-bottom alternative will be determinéd during the
Tand development process through consultations between the
Cities, OCFCD, and developers. Where the soft-bottom alternative
is employed, it will be necessary to make soils analyses along
the project and perform a sediment transport analysis using the
current Orange County Hydrology Manual to defermine an
appropriate hydraulic design. The design must remain stable

under fully developed conditions when watershed and channel
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. sediment production is reduced. The location and configuration

of drop structures and grade stabilizers will be determined as

part of the design process.

The flow-through retarding basins located in-the foothi])s will
be equipped with outlet towers designed to facilitate trapping of
coarse sediment. The basins will have capacity for storing the
sediment and debris collected in a 100-year storm. The bypass
basins located in the valley areas will not trap significant
volumes of sediment.

Implementation

The type of basins, alignments, locations, basin volumes, and
channel discharges presented herein are interrelated and are not
to be adjusted without a satisfactory‘demonstration of the effect
on the whole system and approval of the Cities and OCFCD. The
type of channel (soft-bottom, hard-bottom, trapezoidal, or
rectangular), concrete box conduit, or pipe will be determined
through consultations between project proponents, the Cities, and

OCFCD.

Since the OCFCD will be responsible for maintaining the channels,
it is seeking the most efficient system from the standpoint of
the lowest possible maintenance and repair.costs. Experience has
shown that maintenance and repair costs are minimized on concrete
channels and that soft-bottom channels necessitate additional
maintenance and repair work to control vegetation and repair

erosion. Most soft-bottom channels also include grade stabilizer

structures requiring significant maintenance and repair work. It
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is the intent of this Master Plan that the channels be maintain«
by OCFCD to assure system¥wide integrity and uniformity of
maintenance-standards. An agreement will be needed as to how
additional maintenance and repair costs (over those related to «
concrete channel) will be borﬁe where other types of channels

and/or joint uses are proposed.

During Master Plan implementation, it will be necessary to
perform design studies which may ihc]ude hydraulics, water
surface profiles, soils investigations, erosion control, 1,000-
year studies of the areas below retarding basins and flow
rerouting, utility investigations, bridge hydraulic analyses,
desilting, and retarding basin maintenance cost analysis.

Right of Way and Access Roads

Channel access roads are all-weather surfaces 15 feet wide withi
a horizontal clear area of 20 feet, measured from the top hinge
point of the channel. Channels with top widths of 30 feet or
less will have one access road with a 5-foot access walkway on
the other bank. Channels with top widths greater than 30 feet
wide will have two access roads. HWhere there is a recreational
trail it will be designed to allow access for maintenance, excep

where a trail may be in addition to the regular maintenance roac

Retarding basins will have a 16-foot-wide berm around the
perimeter with an all-weather surface, a minimum curve radius of
25 feet, : paved access ramp to the nearest street, and a paved

ramp to the invert of the basin with a maximum slope of 10
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percent. If the berm is interrupted by a weir, there will be a

bridge or a 20-foot-radius turnaround at each side of the weir.
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XIII. PHASING REQUIREMENTS
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General

Phaging of flood control improvements is necessary to avoid
increasing the hazard to downstream areas. For example, if
facilities are constructed to reroute flows prior to completion
of an adequate outlet, the downstream community could be
subjected to an increased flood hazard. Unless properly
mitigated, desilted flows from a retarding basin could increase
the erosion hazard downstream. Merely lining a channel may

accelerate the flow sufficiently to increase the downstream

hazard.

Also, if downstream facilities are to rely on an upstream
retarding basin to reduce the flow, the upstream facilities need

to be in place when the downstream facilities are placed in

service.

Impiementation of this Master Plan will involve many situations
where phasing, coordination, and mitigation will be required to
assure hazards are not made worse by untimely construction. The
following arrangements illustrate effective phasing and
mitigation techniques.

1-5 Widening

In order for the I-5 widening to benefit from the smaller-size
bridges and culverts made possible by the upstream retarding

faci]ities,.it will be necessary to have selected channel and
retarding facilities constructed concurrently with the freeway

widening. To accomplish this, OCFCD will enter into an agreement
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with Caltrans to construct the following facilities by
October 15, 1992 to meet the freeway widening schedule:
. Marshburn Channel, I-5 Freeway to Retarding Basin
Marshburn Channel, San Diego Creek to I-5 Freeway - Interim
Facilities

Bee Canyon Retarding Basin
Bee Channel - Interim Facilities
Round Canyon Retarding Basin
Round Channel - Interim Facilities
Raceway Storm Drain

Trabuco Retarding Basin

The Irvine Company will have the Lower Peters Canyon and Agua > o

Chinon Retarding Basins completed by December 15, 1989.

As presently planned, the Marshburn Retarding Basin will be

constructed by 2001.

The above facilities, upstream of the freeway, will reduce peak
flows and deliver them reliably to the freeway drainage
structures. Without this cooperative coordination and phasing
agreement, it would not be possible to achieve the savings and
to provide the community a flood protection level offered by the
Master Plan at as early a date.

Lower Peters Canyon Retarding Basin

The construction of the Lower Peters Canyon Retarding Basin
included in the I-5 widening arrangements will occur prior to
improvement of Peters Canyon Channel downstream. The effect of

desilting the flows will be mitigated by the reduction in peak
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c.J

discharge. During the 100-year flood, the peak inflow to the

retarding basin is 2,086 cfs. The outflow will be 269 cfs.
While the erosive effect of these reduced and desilted flows is
not expected_to be signiffcant, periodic review of the downstream
channel reaches should be made fo examine the effects of these
flows.

Marshburn Channel Downstream of I-5

The improvements to the Marshburn system to be accomplished in
conjunction with the I-5 widening will result in a larger
discharge in Marshburn Channel downstream of I-5 during the 100-
year flood. The Irvine Company will increase the capacity of the
Marshburn Channel and flood plain from I-5 to San Diego Creek to
safely accommodate the increased'discharge.

Peters Canyon Wash Downstream of I-5

The improvements to the Peters Canyon Was system from the I-5
crossing to the AT & SF bridge will be accomplished concurrently
with the I-5 widening. OCFCD will increase the capacity of
Péters Canyon Channel downstream of I-5 to safely accommodate the

increased discharge.

Agua Chinon Channel

In conjunctfon with the construction of the Agua Chinon Retarding
Basin, The Irvine Company will sfabi]ize the watercourse
downstream of the basin to mitigéte any increased erosiveness of

the desilted flow.
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OPERATION AND MAINTENANCE
The channels and retarding basins proposed herein have been developed
using OCFCD design criteria with the intent that the completed

facilities be operated and maintained by OCFCD.

Where retarding basins are used, unless the basin is maintained by a
joint-use partner, a maintenance cost analysis will be prepared to
compare the cost of maintenance with that of an all-channel
alternative. Should the retarding basin be more expensive to
maintain, either the present worth of the additional maintenance cost
over the 1ife of the project shall be deposited with the OCFCD or an

agreement shall be entered into providing for annual payments.
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FACILITY DATA KEY _
TYPICAL CHANNEL DIMENSIONS

%

~

FACILITY DATA:

San Diego Creek

1-405 to Harvard Avenue, Sheet 1

COMP. BASE SIDE DEPTH R/W
ALTERNATIVE  POINT  QOO* TYPE (ft.) SLOPE (ft.) WIDTH (ft.)
X(1) 5K 31200 TCSB 110 2:1  20.5 240
Y(2) 5K 30200 TCS8 110 2:1  20.5 240 -
Z(3) 5K 30200 TCS8 110 2:1  20.5 240
X(1) 5J 29000 TCSB 110 2:1  19.2 235
Y(2) 5J 28400 TCSB 110 2:1  19.2 235
Z(3) 5J 28500 TCSB 110 2:1  19.2 235
Notes:

(1) Alternative X - Without Structures 11 and 11A (Refer to Figure 2)

(2) Alternative Y - With Structure 11 (Refer to Figure 2)

(3) Alternative Z - With Structure 1l1A (Refer to Figure 2)

*Q100 Values obtained from the hydrology model were rounded as follows:

Qoo greater than 1000 cfs rounded to nearest 100 cfs

Qiop less than 1000 cfs rounded to nearest 10 cfs
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2. Freeboard To Be in Accordance with Orange County Flood Control District
Design Manual.

FACILITY DATA KEY
TYPICAL CHANNEL DIMENSIONS

X

FACILITY DATA:

]

Peters Canyon Channel - San Diego Creek

to AT & SF Railway, Sheet 2

COMP. BASE SIDE DEPTH R/MW
ALTERNATIVE POINT Q100 TYPE  (ft.) SLOPE (ft.) WIDTH (ft.)

X(1) 44 19000 TCSB 85 2:1 16.3 195

RCC 60 0 18.0 102

Y(2) 44 17300 TCSB 80 2:1 16.1 188

RCC 60 0 17.0 102

Z(3) 44 17100 TCSB 80 2:1 15.9 188

RCC 60 0 17.0 102

X(1)  Node 131 . 18500* TCSB 85 2:1 16.0 195

RCC 60 0 17.6 102

Y(2) Node 131 16700* TCSB 80 2:1 15.7 188

RCC 60 0 16.6 102

2(3) Node 131 16500 TCSB 80 2:1 15. 188

RCC 60 0 -16.6 102

X(1) Node 130 18000 TCSB 85 2:1 16.3 195

RCC 60 0 18.0 102

Y(2) Node 130 16200* TCSB 80 2:1 14.8 185

RCC 57 0 17.3 99

Z(3) Node 130 16100* TCSB 80 2:1 14.7 185

" RCC 57 0 16.7 99

X(1) Node 3J 17900* TCSB8 85 2:1 16.0 190

RCC 60 0 17.0 102

Y(1) Node 3J 16000* TCSB 80 2:1 14.6 185

RCC 60 0 15.2 102

Z(1) Node 3J  15900* TCSB 80 2:1 14.6 184

RCC 60 0 15.1 102

*Internodal Q)qp

Notes:
(1) Alternative
(2) Alternative

(3) Alternative

values estimated by subarea proration method

X - Without Structures 11 and 11A

Y - With Structure 11

Z - With Structure 1ll1A
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o s, |15 Aocess Road ALTERNATIVE  POINT  Qu00  TYPE (ft.) SLOPE (ft.) WIDTH (ft.) ==
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X(1) 12€ 6300 TCSB 24  2:1 12.7 121 el
Base . RCC 22 0 10.0 49 @,
I - ot
R Y(2) 12€ 2400 TCSB 15 2:1 7.8 92 gl
3 L RCC 15 0 7.5 40 &
RECTANGULAR CONCRETE CHANNEL _ Z(3) 12€ - 6300 TCSB 24 2:1 12.7 121 :
D . RCC 22 0 10.0 49 ‘o
J Notes: . : .
L S S 10€ 4500 TCSB 25  2:1  10.0 111 o
1 Channels Having a Top Width of More Than 30 Feet Have 2 Access Roads © RCC 23 0 10.0 50 o
2_Freeboard To Be in Accordance with Orange County Flood Contro!l District

Design Manual. ‘ Notes:

(1) Alternative X - Without Structures 11 and 11A

/

FACILITY DATA KEY'
TYPICAL CHANNEL DIMENSIONS

pd

(2) Alternative Y - With Structure 11

(3) Alternative Z - With Structure 1llA

o
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SENSITIVE RECORD

PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE
AND ARE NOT AVAILABLE FOR PUBLIC VIEWING

PETERS CANYON CHANNEL (F06)
AT & SF RAILROAD TO EASTERN TRANSPORTATION
CORRIDOR - WEST LEG

FOR ADDITIONAL INFORMATION, CONTACT:

DIANE C. SILVA, RECORDS MANAGER
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 556-1280
E-MAIL: diane.silva@navy.mil
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Notes:

1 Channels Having a Top Width of More Th?f! 30 Feet Have 2 Access Roads
2. Freeboard To Be in Accordance with Orange County Flood Control District

Design Manual.

FACILITY DATA KEY
TYPICAL CHANNEL DIMENSIONS

Do e A A M S e o i s et e e e

FACILITY DATA: Peters Canyon Channel
Eastern Transportation Corridor to

Lower Peters Retarding Basin, Sheet 4

COoMP. BASE - SIDE DEPTH R/W
POINT Q100 TYPE = (ft.) SLOPE (ft.) WIDTH (ft.)

2F 1900 TCSB 10.0 2:1 7.6 101

RCC 12.0 - 6.0 37

Node 100 1300* RCP 10.0 - 10.0 32

1F 270 RCP 4.0 - 4.0 -

*Internodal Qiqg estimated by subarea proration method

Ve
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MCAS EL TORO
SSIC NO. 5090.3.A

SENSITIVE RECORD

PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE
AND ARE NOT AVAILABLE FOR PUBLIC VIEWING

PETERS CANYON CHANNEL (F06)
EASTERN TRANSPORTATION CORRIDOR — WEST LEG TO
LOWER PETERS RETARDING BASIN (FO6B02)

FOR ADDITIONAL INFORMATION, CONTACT:

DIANE C. SILVA, RECORDS MANAGER
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 556-1280
E-MAIL: diane.silva@navy.mil
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RECTANGULAR CONCRETE CHANNEL

Notes:

1 Channels Having a Top Width of More -Than 30 Feet Have 2 Access Roads

2. Freeboard To Be in Accordance with Orarige County Flood Control District
Design Manual.

FACILITY DATA KEY
TYPICAL CHANNEL DIMENSIONS

FACILITY DATA:

El Modena Irvine Channel and

Santa Ana Freeway Channel, Sheet 5

|

BASE

P e AR a b LEAREL R R n |

CoMP. _ SIDE DEPTH  R/W
POINT Q100 TYPE (ft.) SLOPE (ft.)  WIDTH (ft.)
6H 8700 TCSB 20 2:1 16.5 132
RCC 24 0 12.0 51
Node 121  8600* S8 20 2:1 16.3 131
RCC 24 0 12.0 51
Node 2 7900%(1) RCC 25 1.5:1 9.9 114
Node 1 960% DRCB - - 15 0 12.0 -

*Internodal Qo estimated by subarea proration method

(1) Existing Improved Channel
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SSIC NO. 5090.3.A

SENSITIVE RECORD

PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE
AND ARE NOT AVAILABLE FOR PUBLIC VIEWING

EL MODENA-IRVINE CHANNEL (FO7) AND
SANTA ANA FREEWAY CHANNEL (F07S02)

FOR ADDITIONAL INFORMATION, CONTACT:

DIANE C. SILVA, RECORDS MANAGER
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 556-1280
E-MAIL: diane.silva@ navy.mil
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Notes: o

~.

1 Channels Having a Top Width of More Than 30 Feet Have 2 Access Roads

2. Freeboard To Be in Accordance with Orange County Flood Control District
Design Manual.

FACILITY DATA KEY
TYPICAL CHANNEL DIMENSIONS

- o ——
FACILITY DATA: Trabuco Channel and
Freeway Drain, Sheet 6

A )
COMP. BASE SIDE DEPTH  R/W ’
POINT Q100 TYPE (ft.) SLOPE (ft.)  WIDTH (ft.) |
3G 3200 TCSB 20 2:1 8.6 100 :
RCC 7 0 7.0 a4 -
Node 110 640* RCP 6.5 - 6.5 - f
' 1

2G 1100 RCC 12 0 6.0 37

*Internodal Qjgg estimated by subarea proration method
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SENSITIVE RECORD

PORTIONS OF THIS RECORD ARE CONSIDERED SENSITIVE
AND