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T 951.300.2100 F 951.300.2105
MEMORANDUM
To: Internal for Administrative Record
From: Michael Perry, County of San Bernardino Department of Public Works
Subject: Methods and Results of San Bernardino County Master Storm Water System Maintenance
Program Hydraulic Analysis
Date: November 9, 2018
cc:
Attachments: A. Hydraulic Analysis List of Facilities

B. Hydraulic Modeling Figures
C. HEC-RAS Results

The San Bernardino County Flood Control District (District) is proposing the implementation of the San Bernardino
County Master Storm Water System Maintenance Program (proposed program), which includes the preparation and
implementation of a Maintenance Plan. The Maintenance Plan provides guidance for the implementation of
maintenance activities within the District's maintained flood control facilities in the County of San Bernardino
(County). In the course of developing the Maintenance Plan, the District undertook a comprehensive review of
maintenance requirements throughout its system to develop the maintenance requirements for each facility. As part
of this process, the District completed a hydraulic analysis of major waterways to inform maintenance requirements
for those facilities. This memorandum documents the goals, methodology, and results of this analysis.

Methods

Hydraulic modeling was conducted using the County LIDAR data from 2013. LIDAR is a survey technology that
measures distances and topographical changes using laser light. The LIDAR data was analyzed using Hydrologic
Engineering Center’s River Analysis System (HEC-RAS), Version 5.0.4. This software enables performance of one-
dimensional steady flow calculation, one- and two-dimensional unsteady flow calculations, sediment transport/
mobile bed computation, and water temperature/water quality modeling.

The primary objective of the modeling was to identify the 100-year floodplain of each facility and to determine the
extent of maintenance activities (primarily vegetation management and mechanized land clearing) required to allow
for the 100-year storm event to pass through the system and ensure the protection of life and property adjacent to
and downstream of the facility. The goal was to identify areas where vegetation clearing and/or mechanized land
clearing could be minimized to avoid impacts to sensitive resources; therefore, facilities were selected for modeling
to meet this goal. The following types of District facilities were excluded for the reasons provided:

1. Concrete Facilities. These facilities do not contain sensitive resource value. Concrete facilities also do not
have flexibility with their maintenance requirements. Out of the 504 maintained facilities, 110 (22%) are
concrete-lined.

2. Basins, Detention Basins, Spreading Grounds. These facilities must be maintained to their design capacity.
Out of 504 maintained facilities, 165 (33%) are labeled basin, detention basin, or spreading ground.
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3. Storm Drains. Storm drains are concrete facilities that do not contain sensitive resource value. Out of 504
maintained facilities, 21 (4%) are considered storm drains.

4. Levees, Dams, Groins. These facilities do not convey water downstream, but instead support other flood
control facilities. Hydraulic modeling would not capture these facilities. Out of 504 maintained facilities, 48
(10%) are considered a levee, dam, or groin. Five levees were included in the hydraulic modeling. These
levees support City Creek and the Santa Ana River, portions of which were modeled. These five levees were
captured as a part of this modeling even though they do not individually convey water downstream.

5. Facilities with Low Resource Value. District facilities were ranked based on their environmental resource
value (District 2015). Facilities were ranked using cluster analysis with ranges between O (no biological
resource value) and 4 (high biological resource value). Facilities ranked O, 1, or 2 were left out of the
hydraulic analysis due their low resource value. Out of 504 maintained facilities, 200 (40%) have a low
biological resource value ranking.

6. Interim Facilities: Interim facilities convey less than the 100-year storm event and therefore need to be
maintained to their full capacity. Out of 504 maintained facilities, 279 (55%) are considered interim.

With the above exclusions, a total of 58 facilities within the proposed program remained for potential modeling.
This list was further refined based on previous modeling conducted by the District and based on facility-specific
maintenance needs. Attachment A, Hydraulic Analysis List, provides a list of these 58 facilities and the rationale
for excluding certain facilities from further modeling.

Results

Of the 504 facilities covered by the proposed program, 15 underwent hydraulic modeling: portions of the Santa
Ana River, portions of City Creek, and portions of the Mojave River, as identified in Attachment A. Attachment A
also identifies how the modeling informed the maintenance layer for each of these facilities. Attachment B, grids
A through G, depicts the 100-year floodplain as modeled for these facilities and the maintenance activities
proposed by the Maintenance Plan. Attachment C provides the HEC-RAS results for each facility modeled.
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Attachment A
Hydraulic Analysis List of Facilities

Facility Modeling
Facility Name Number Completed’? Rationale Result

Cucamonga Channel 1-301-1A Maintenance is only along access road.

Cucamonga Connector 1-312-6A Facility is adjacent to property and must be N/A

maintained to fullest extent.

Cucamonga Connector 1-312-6B No vegetation management or sediment N/A

removal proposed.

Demens Creek Channel 1-401-1A Facility is adjacent to property and must be N/A

maintained to fullest extent.

Deer Creek Channel 1-501-1A No vegetation management or sediment N/A

removal proposed; therefore, hydraulic
modeling would not further reduce
maintenance.

City Creek Channel 2-601-1A Modeling completed. Floodplain covers full extent of facility; homes
adjacent to facility, no reduction in vegetation
management or sediment removal possible.

City Creek Channel 2-601-1B Modeling completed Floodplain covers full extent of facility; no
reduction in vegetation management or
sediment removal possible.

City Creek Levee, USACE 2-601-5A Modeling completed Levee adjacent to 2-601-1A, modeling was for
maintenance layer associated with adjacent
facility.

City Creek Levee, USACE 2-601-5B Modeling completed Levee adjacent to 2-601-1B, modeling was for
maintenance layer associated with adjacent
facility.

City Creek Levee, USACE 2-601-5C Historic modeling completed. N/A

City Creek Levee, USACE 2-601-5D Historic modeling completed. N/A

City Creek Channel 2-603-1A This is a bypass channel with limited resource | N/A

value
Plunge Creek 2-605-1A No vegetation management or sediment N/A

removal proposed.

DUDEK

A1

80021.0004
November 2018



Attachment A
Hydraulic Analysis List of Facilities

Facility Name

Santa Ana River (Incl. USACE)

Facility

Number
2-701-1A

Modeling completed

Modeling
Completed’? Rationale Result

Excavation was minimized to reduce
environmental impacts to vegetation. The
modeling shows that for regular storm events,
the facility can handle the flows if routinely
maintained and vegetation is managed
routinely

Santa Ana River (Incl. USACE)

2-701-1B

Y Modeling completed

Excavation was minimized in meetings with
Operations staff to reduce environmental
impacts to vegetation. The modeling shows
that for regular storm events, the facility can
handle the flows if facility is routinely
maintained according to the widths and depths
of excavation identified, and if vegetation is
managed routinely

Santa Ana River

2-701-1C

Y Modeling completed

Excavation was minimized in meetings with
Operations staff to reduce environmental
impacts to vegetation. The modeling shows
that for regular storm events, the facility can
handle the flows if facility is routinely
maintained according to the widths and depths
of excavation identified, and if vegetation is
managed routinely

Santa Ana River

3-101-1E

Y Modeling completed

Excavation was minimized in meetings with
Operations staff to reduce environmental
impacts to vegetation. The modeling shows
that for regular storm events, the facility can
handle the flows if facility is routinely
maintained according to the widths and depths
of excavation identified, and if vegetation is
managed routinely
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Attachment A
Hydraulic Analysis List of Facilities

Facility Name

Santa Ana River (Incl. USACE)

Facility

Number
3-101-1F

Modeling completed

Modeling
Completed’? Rationale Result

Excavation was minimized in meetings with
Operations staff to reduce environmental
impacts to vegetation. The modeling shows
that for regular storm events, the facility can
handle the flows if facility is routinely
maintained according to the widths and depths
of excavation identified, and if vegetation is
managed routinely

Seven Oaks Dam, USACE [DSOD] 3-104-3A Requirements determined by Seven Oaks Dam | N/A

Plunge Creek 3-201-1B Due to historic flooding and adjacency to N/A

homes, maintenance is required to full extent
of facility.

Plunge Creek 3-201-1C Modeled as part of the Boulder Bridge CIP N/A

Elder Creek 3-205-1A No vegetation management or sediment N/A

removal proposed within waterway.

City Creek 3-301-1B Modeling completed Although the modeled floodplain extends
slightly beyond the channel limits, there are no
homes or other property within the modeled
floodplain. Due to the presence of riparian
forest, vegetation management is not planned
in this area.

City Creek 3-301-1C Modeling completed The modeling shows that for regular storm
events, the facility can handle the flows if
facility is routinely maintained according to the
widths and depths of excavation identified and
if vegetation is maintained routinely.

City Creek Levee - West Bank (USACE) | 3-301-5A Modeling completed This is a Corps levee with specific levee
maintenance requirements

City Creek Levee - West Bank 3-301-5B Modeling completed This is a Corps levee with specific levee
maintenance requirements

3-301-5C Modeling completed This is a Corps levee with specific levee

City Creek Levee - East Bank (USACE)

maintenance requirements
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Attachment A
Hydraulic Analysis List of Facilities

Facility Modeling
Facility Name Number Completed’? Rationale Result

City Creek Levee - East Bank

3-301-5D

Modeling completed

This is a Corps levee with specific levee
maintenance requirements

San Timoteo Creek 3-401-1A Modeling completed as part of the Santa Ana N/A
River mainstem project.

San Timoteo Creek 3-401-1B Modeling completed as part of the Santa Ana N/A
River mainstem project.

Chicken Springs - Avenue B 3-614-1A Facility is adjacent to property and must be N/A

maintained to fullest extent.

Mill Creek 3-801-1A Maintenance is only bank repair. N/A

Mill Creek 3-801-1C Maintenance in this area had already been N/A

reduced to maximum extent possible;
therefore, hydraulic modeling was not required.

Mill Creek 3-801-1D Maintenance in this area had already been N/A

reduced to maximum extent possible;
therefore, hydraulic modeling was not required.

Mojave River - Forks Dam 4-101-1C Maintenance was reduced based on historic N/A

knowledge

Mojave River - Rock Springs Road 4-101-1D Modeling completed This area is unvegetated; maintenance
includes centerflow to keep flows away from
banks to minimize erosion.

Mojave River - Bear Valley Road 4-101-1E Modeling completed Floodplain stays within channel banks.
Maintenance includes centerflow to keep flows
away from banks to minimize erosion.

Mojave River - Upper Narrows 4-101-1F Modeling completed Mapped floodplain does not overlap properties.
Due to the presence of riparian forest,
vegetation management is not planned for this
area.

Mojave River - AT&SF Bridge to Mill St. | 4-101-1G Modeling completed Mapped floodplain does not overlap sensitive
properties. Due to the presence of riparian
habitat, vegetation management is not
planned for this area.

4-101-1H Only bank repair proposed for this area N/A

Mojave River - Mill St. to Bryman Rd.
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Attachment A
Hydraulic Analysis List of Facilities

Facility Modeling
Facility Name Number Completed? | Rationale Result

Mojave River - Bryman Rd. to Vista Rd. | 4-101-1l Y Modeling completed Mapped floodplain does not extend onto
sensitive properties. Due to the presence of
riparian habitat, vegetation management is not
planned for this area.

Mojave River - Vista Rd. to Hinkley Rd. 4-101-1J Y Modeling completed Mapped floodplain does not extend onto
sensitive properties. Due to the presence of
riparian habitat, vegetation management is not
planned for this area.

Mojave River - Hinkley Rd to Lenwood 4-101-1K N No vegetation to influence hydraulic condition; | N/A

Rd centerflow is required to keep flows away from
embankment to prevent erosion.

Mojave River 4-101-1L N No vegetation to influence hydraulic condition; | N/A

centerflow is required to keep flows away from
embankment to prevent erosion.

Mojave River - 1st to Yermo-Daggett 4-101-1M N No vegetation to influence hydraulic condition; | N/A

Rd. centerflow is required to keep flows away from
embankment to prevent erosion.

Mojave River - Yermo-Daggett 4-101-1N N Road crossing, modeling would not influence N/A
maintenance requirements

Buckthorn Wash 4-107-1B N This facility is artificially watered from a golf N/A
course and must be fully maintained.

Turner Ditch 4-109-6A N This facility only acts as a stockpile location; No | N/A
vegetation management or sediment removal
proposed.

Hesperia East Channel 4-452-1B N Facility is adjacent to property and must be N/A
maintained to fullest extent.

Green Valley Creek 5-211-1B N Facility is adjacent to property and must be N/A
maintained to fullest extent.

Seeley Creek 5-312-1B N Facility is adjacent to property and must be N/A
maintained to fullest extent.

Sequoia Drain 5-314-1A N Only bank repair at this facility. N/A

Hunsaker Drain 5-510-1A N Facility is adjacent to property and must be N/A

maintained to fullest extent.

80021.0004
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Attachment A
Hydraulic Analysis List of Facilities

Facility Modeling
Facility Name Number Completed? | Rationale

Lucerne Valley Channel 6-301-1D N No vegetation to influence hydraulic condition; | N/A
centerflow is required to keep flows away from
embankment to prevent erosion.
Oasis Creek Channel 6-406-1A N No vegetation to influence hydraulic condition; | N/A
centerflow is required to keep flows away from
embankment to prevent erosion.
Joshua Tree Wash 6-452-1B N No vegetation to influence hydraulic condition; | N/A
centerflow is required to keep flows away from
embankment to prevent erosion.

Burnt Mountain Wash 6-459-1B N No vegetation management or sediment N/A
removal proposed.
Cemetery Channel 6-806-1A N No vegetation to influence hydraulic condition; | N/A

centerflow is required to keep flows away from
embankment to prevent erosion.
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Attachment C

HEC-RAS Results
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Figure 1. HEC-RAS Model Layout.

WEST Consultants, Inc. Mojave Vista Road Hydraulic Analysis
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