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I. BACKGROUND

This report has been prepared as an appendix to the Otay Mesa Community Plan update EIR. Its
purpose is to provide a summary of the existing drainage situation and facilities and proposed
future facilities, including alternatives for draining the large central watershed. In addition, this
report presents recommendations for drainage design criteria and storm water quality
requirements  for  each  of  the  watersheds  on  the  Mesa.   A  detailed  pre-design  report  to  be
approved by the City of San Diego will be required before initiating the design.

For most of its early history, Otay Mesa was used for agriculture and farming was the primary
land use. As industrial and commercial development started taking place in the 1960s, the City of
San Diego recognized the need for a comprehensive drainage Master Plan for the Mesa. Because
most of the Mesa drains to the South into Mexico, there was concern that the new development
would increase the runoff  crossing the border.  The City needed to establish criteria  for  the new
development such that there was no increase in runoff as a result of the new construction.

In May of 1987, the City Council approved a contract to prepare the Otay Mesa Drainage Master
Plan. In August of 1987, the City published a Notice to “All Private Engineers” that established
“Drainage Requirements for Development in Otay Mesa” (attached). The Master Plan was
published in January, 1988, and included a proposed concrete Channel from Airway Road to
Siempre Viva Road that followed the existing drainage channel.

The Master Plan was updated with the “Otay Mesa Drainage Study” published in August, 1999.
The most significant recommendation change was moving the proposed new channel from the
creek alignment to a new location directly adjacent to La Media Road and Siempre Viva Road.
This report utilizes the hydrologic models and analyses prepared for the 1999 Master Plan.
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Reproduction of 1987 NOTICE from Engineering and Development Department

NOTICE

Date: August 7, 1987

To: All Private Engineers

From: Subdivision Engineer

Subject:  Drainage requirements for development in Otay Mesa

In order to minimize the effects of increased storm water runoff in Mexico, due to development
of property in Otay Mesa, all property in Otay Mesa that is within the water shed that drains into
Mexico, shall be developed with the following requirements:

1. Each property owner shall provide storm water detention facilities so that there will be no
increase in the rate of runoff due to development of the property.

2. The detention facilities shall be designed so that the rate of runoff from the property will not
be greater after development than it was before development for a 5 year, 10 year, 25 year
and 50 year storm.

3. All drainage facilities crossing four-lane major or higher classification streets shall be
designed for a Q100 (existing).   Other facilities, except the major channel referred to in
paragraph 5, may be designed for Q50 (existing).

4. The Drainage Design Manual shall be used as guidelines for design of drainage facilities and
computing design discharges.

5. The  City  Engineer’s  Office,  Flood  Control  Section,  is  preparing  a  preliminary  plan  for  the
main north-south channel from Otay Mesa Road near La Media to the Mexican Border.  The
preliminary design will include the design “Q” (Q100 existing), the invert grade, and the
water surface elevation at the major road crossings.

C.R. Lockhead
Subdivision Engineer
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II. EXISTING DRAINAGE FACILITIES

Information was collected for existing drainage and flood control facilities on Otay Mesa through
as-built plans, SanGIS maps, and site visits. Most of the existing drainage facilities were
constructed as  part  of  the private  development  that  is  taking place on the Mesa.  Many of  these
facilities are not continuous because of the piecemeal nature of the development. This creates
challenges for the subsequent developers that need to tie into the existing facilities. Many of the
existing facilities are temporary.  We were not able to obtain details on the drainage facilities in
Mexico that receive most of the runoff.

Most of the development to-date has occurred in the East Watershed, which therefore includes
most of the existing drainage facilities on the Mesa.  The existing system is a combination of
storm drains, improved channels, and detention basins, which in many areas discharge to natural
drainage paths that do not have adequate hydraulic capacity.

The “Existing Drainage Facilities” drawing shows the facilities as-of the date of this report.  The
area is developing rapidly, and therefore new facilities are continuously being constructed.  There
are currently no dedicated drainage rights-of-way on the Mesa. Many of the projects, as they were
mapped and constructed, dedicated portions of the properties to the city as drainage easements or
flood water storage easements. Eventually, the systems and their easements will be continuous.
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III. HYDROLOGIC ANALYSIS

The Otay Mesa Study area is  shown on the Watershed Map,  and includes all  of  the Mesa area
within the City of San Diego divided into five watersheds (with the exception of the far northwest
arm of the Mesa, which is fully developed).

Watersheds Acres mi2

West Perimeter Watershed 258 0.40
West Watershed 2,190 3.42
North Perimeter Watershed 590 0.92
East Watershed 3,864 6.04
Border Crossing Watershed 223 0.35
TOTAL 7,125 11.13

Most  of  the Mesa slopes from North to South,  with the flow entering Mexico at  several  points.
The northern and western perimeters of the Mesa flow into the adjacent Canyons. These
perimeter watersheds are divided into several independent smaller watersheds.  The watershed
boundaries on the Mesa are not well defined because the Mesa is so flat.  There are very few
defined natural drainage paths, with much of the runoff sheet-flowing across the Mesa.  The
watershed boundaries shown are based on field investigations and best available mapping, but the
actual drainage boundaries may be very different.

The  only  watershed  that  has  been  studied  significantly  from a  drainage  perspective  is  the  East
Watershed. Hydrologic models have been prepared for both of the previous drainage studies. The
peak flows calculated in the two studies are different, primarily because of different assumptions
relative to developed area, proposed drainage facilities, and watershed areas. The East Watershed
includes a large area of unincorporated County property.  The hydrologic model assumed the
same industrial development for the unincorporated area.  If land uses change in the County area,
it may change the runoff rates.  The differences for the concentration point at the border are
shown below.

Q100 at Border
East Watershed

Area (mi²) Q100(cfs)
1988 Study 5.72 5,050
1999 Study 6.63 3,529
2004 CPU 6.78 3,673
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As part of this study, new hydrologic models have been prepared for the main watersheds which
flow into the Tijuana River.  For the East Watershed, HEC-1 has been used, since both previous
studies  used  this  model.  For  the  other  watersheds,  the  standard  City  of  San  Diego  Modified
Rational Method (AES) has been used. The results of these analyses are shown in the table below.

Hydrologic Analysis Summary
Area (mi²) Q50(cfs) Q100(cfs)

West Perimeter Watershed 0.40 170 444
West Watershed 3.42 672 1,676
East Watershed 6.78 1,280 3,673

10.60 2,122 5,793

In addition to the above flows, the Spring Canyon open space area contributes 109 cfs (Q50) and
257 cfs (Q100) from 1.2 mi2.  Since the Tijuana River Watershed is a water-quality impacted
watershed, the quality and quantity of flow will need to be addressed before additional
development takes place.
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IV. HYDRAULIC ANALYSIS

Most of the Mesa is very flat, resulting in local flooding during storms at the low points and along
some drainage ditches. The only significant creek on the Mesa is the main channel in the East
Watershed, Otay Mesa Creek, which flows from North to South along La Media Road and
crosses the border into Mexico just north of the Tijuana Airport.

A HEC-RAS hydraulic model was prepared for this channel from the border north to Otay Mesa
Road. The purpose of this model was to identify the 100-year floodplain for this reach for present
conditions. The proposed future drainage project along this alignment will be designed to contain
the 100-year flow, reducing or eliminating flooding impacts to adjacent properties.

The HEC-RAS model was also used to size the proposed new channel from Airway Road to just
south of Siempre Viva Road.  Several alternative cross-sections were modeled to reflect input on
the environmental aspects of the channel.

A significant tributary to the main channel enters just upstream of the Siempre Viva Road
crossing.  This tributary conveys flow from the De La Fuente Business Park and the Siempre
Viva Business Park.  The existing channel from La Media Road to the proposed main channel is
approximately 15 feet wide and 4 feet deep, with a hydraulic capacity of approximately 120 cfs.
The 100 year flow in this channel is 1116 cfs.  A proposed new channel has a 50 ft bottom width
with 1.5:1.0 side slopes and will convey the 100 year flow.  A double 10’ x 4.5’ RCB will also be
required for the flow under La Media Road.  The cost estimate does not include these facilities.
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V. PROPOSED DRAINAGE FACILITIES

For most of the Mesa, drainage facilities are constructed as part of development or road projects,
and include only facilities in the immediate vicinity of the projects. For the proposed future
private development, no designs are available to show these future facilities. Caltrans has
prepared plans for their SR-905 project, and those facilities are shown on the attached map.

The only Master Planned facility which needs to be constructed before development takes place is
the Main Channel and Detention basin in the East Watershed. Details of this system are presented
in Section VI.
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VI. PROPOSED DRAINAGE ALTERNATIVES

The historical drainage on the Mesa, with its flat terrain and shallow swales for drainage paths,
did not become a problem until development started taking place in the 1960s. This development
started concentrating flows in culverts under roads and redefined some of the historical drainage
paths. Some of the development solved problems in some areas, but impacted other areas by
moving the problem downstream. One of these areas is the existing creek that parallels La Media
Road and eventually crosses the border into Mexico. The frequent flooding along portions of this
channel is a constraint to future development for some of the areas along the creek.

1.  NO PROJECT

The alternative of doing nothing to improve the drainage along the main creek channel would
prevent future development from taking place along portions of La Media Road.  The existing
creek is not deep enough to allow the adjacent properties to drain effectively.  To provide
continued access along the truck route during storms, if the channel is not constructed, the roads
will need to be raised or alternative routes identified.  The existing intersection of Airway Road
and La Media Road floods after any significant precipitation.  The adjacent roads are too low to
allow significant  flows to pass  under  them, so they flood frequently.   If  the roads are raised to
allow more flow to pass under them, they will impact the already-developed adjacent property,
parts of which would now be lower than the roads, creating even more difficult drainage issues
for the properties.

2.  CONCRETE CHANNEL

The 1999 Otay Mesa Drainage Study recommended a concrete channel from Otay Mesa Road to
the Border Detention Basin.  The recommended plan was a concrete channel along the east side
of  La  Media  Road  until  reaching  Siempre  Viva  Road,  where  it  crossed  under  La  Media  and
followed on the north side of Siempre Viva to box culverts under Siempre Viva that connected to
the Border Detention Basin.  All of the concrete channel alternatives assumed that the existing
creek with its habitat would continue to carry low flows.  The 1999 cost for this alternative was
$10.6 million, which would be approximately $14.9 million in 2005 dollars without land
acquisition.

3.  LA MEDIA CHANNEL AND BORDER DETENTION BASIN

The largest watershed on the Mesa is the East Watershed, which covers an area at 6.78 square
miles (4,340 Acres).  All of the flow from this watershed collects at a concentration point at a
large culvert where it crosses the border with Mexico and flows under the airport access road and
airport runway before flowing into the Tijuana River.

This portion at the Mesa is extremely flat, and the adjacent properties can not effectively drain
into the existing small creek channel without raising the elevations of the roads and developments
near the creek.  To allow for future development and to accommodate runoff from proposed
future projects, a new channel is required with inverts from 3 to 5 feet below the existing creek
channel.
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The proposed channel has a bottom width that varies from 240 feet at the new border detention
basin to 200 feet from north of Siempre Viva Road to the Airway Road/La Media Road
intersection.   The side slopes will  vary between 4:1 to 10:1.   Heavy riparian vegetation will  be
allowed to grow in the channel and no annual maintenance will be required. Once the vegetation
has matured, maintenance of dead or fallen trees may be required every few years.  There will be
a 12 foot wide access road on each bank.  The Channel will contain the 100 year flood flow with
mature vegetation growth.

From the Airway Road/La Media Road intersection, a 35 foot wide concrete channel along the
east side of La Media Road will connect with the proposed Caltrans culverts which will be
constructed with SR 905.  The RCB culverts under the intersection will need to accommodate
existing utilities in both roads, which may impact the intersection and the utilities.

The Border Detention Basin will be designed to attenuate the peak post-development flows down
to their pre-development levels for flows from 5 year through 100 year storms.  The outlet
structure will be less than six feet high, and will not be under the jurisdiction of the State of
California  DSOD.   The  design  of  the  outlet  structure  will  be  prepared  with  final  plans  for  the
project.  The Detention Basin will be approximately 1700’ by 1500’ and cover an area of
approximately 58 acres.

Border Detention Basin

Area: 58 Acres
Max. Water Depth: 6.0 Feet
Max. Storage Volume: 308 AF

The  basin  will  be  graded  to  appear  natural.   Natural  vegetation  will  be  allowed  to  grow in  the
basin and no annual maintenance will be required.  A low-flow stream will be created through the
basin.  A Maintenance Assessment District may be created for maintaining the channel and
detention basin.

The basin and channel will require the removal of approximately 915,000 CY of soil.  It is
assumed that this export will be used on adjacent properties to raise the building pad grades
thereby limiting the haul distance.  A preliminary cost estimate was prepared which reflects both
the construction costs and the land acquisition costs.  A Property Ownership Map which shows
the ownership within the East Watershed is attached.
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VII. RECOMMENDED DRAINAGE DESIGN CRITERIA

Since the five watershed areas on the Mesa flow in every direction except east, they flow into
different watersheds with different constraints and impacts. The runoff from the five watersheds
will have different criteria for design of drainage facilities.

West Perimeter Watershed
This watershed consists  of  smaller  Mesa-top watersheds with a  total  area of  approximately 254
acres  that  drain  to  the  west  to  three  separate  creeks  in  canyons  and  gullies.  These  creeks  are
carried under the SD&AE and Trolley tracks and through San Ysidro in buried storm drain
systems. The storm drains under the tracks have hydraulic capacities of 30 cfs (18” RCP) and 125
cfs (36” RCP) based on the San Ysidro Boulevard Area Master Drainage plan prepared by BSI
Consultants, February 15, 1996. Sub-basins OT3-7 and OT3-8 combine downstream into a single
creek that flows to the 36” RCP.  The current study estimates 140 cfs (Q100) will flow off of the
Mesa into this sub-basin.  This study does not address the capacity of the downstream system or
include the hydrologic analysis for areas to the west of the Mesa, but clearly the 125 cfs capacity
of the existing system will be exceeded.  This area will need to be addressed in more detail during
design of the upstream tributary development.  Detention Basins are recommended which will
reduce peak flows in the sub-basin to minimize impacts on the downstream system.  These
detention basins will reduce the peak, 50-year, and 100-year flow to predevelopment levels.
Because of the unstable soils in this area, care should be taken that the proposed detention basins
and relocated drainage facilities do not contribute to an increase in the risk of slides through
increased saturation of the soil.

West Watershed
The West Watershed consists of smaller Mesa-top watersheds that drain into the tributary
canyons of Spring Canyon. All of the flow from the watershed flows into Mexico at the Spring
Canyon concentration point. Detention basins will be required to reduce the post-development
peak flows to predevelopment levels for the 50-year and 100-year storm. If the detention basins
concentrate flows at the upper edge of canyons, care must be taken to ensure that erosion
potential is not increased downstream.

East Watershed
The  East  Watershed  flows  to  Mexico  at  a  single  concentration  point  between  Britannia  and  La
Media roads. Requirements for the control of peak runoff from development in this watershed
already exist. The “Notice” dated August 7, 1987 (page 2), sets criteria for detention basins and
for  storm  drain  sizing.  As  part  of  the  future  storm  drain  project  in  this  watershed,  a  single
detention basin will be constructed at the border. The construction of this basin will eliminate the
need for individual on-site detention basins for subsequent development.

North Perimeter Watershed
These small watersheds along the northern edge of the Mesa flow into small canyons that flow
into  the  Otay  River.  There  are  no  peak  flow  attenuation  requirements  for  flows  from  these
watersheds.  There may be water quality issues with the Otay River, and there may be erosion
issues from storm drains on the Mesa.  Only approximately 14 acres of Neighborhood 6 are in
this watershed.



 Drainage Study for the Otay Mesa Community Plan 21 June, 2006

VIII. STORM WATER QUALITY REQUIREMENTS

Because of problems related to the poor water quality of storm water runoff from urban
conveyance systems,  the City requires  that  storm water  Best  Management  Practices  (BMPs) be
constructed for all new projects.  The storm water discharge contains pollution such as chemicals,
trash, sediment, bacteria, metals, oil and grease.  Construction projects which add impervious
areas and change drainage patterns increase the discharge of these pollutants.

The Municipal Storm Water National Pollutant Discharge Elimination System Permit (NPDES
Municipal Permit), approved February 21, 2001 by the San Diego Regional Water Quality
Control Board (RWQCB), requires the City to implement regulations for constructing storm
water BMPs for development projects.

In 2003, as part of the San Diego Municipal Code, the City published “Storm Water Standards –
A  Manual  for  Construction  &  Permanent  Storm  Water  Best  Management  Practices
Requirements.”  This manual is the reference document for all of the storm water issues
encountered in development, including BMPs.  Included in this report are Appendix C – Example
Permanent Storm Water Best Management Practices, and the Storm Water Requirements
Applicability Checklist from the City’s Manual.  Before preparing a drainage study, the “Storm
Water Requirements Applicability Checklist” is completed.  This checklist is used to determine
the priority  level  of  the project.   Most  of  the projects  on the Mesa will  require  Priority  Project
Permanent Storm Water BMPs and High Priority Construction Storm Water BMPs.

All projects subject to the priority permanent BMP requirements must include a “Water Quality
Technical Report.”  From the manual, the report will include:

1. A drainage study report prepared by a civil engineer, hydrologist, or hydrogeologist
registered  in  the  State  of  California,  with  experience  in  the  science  of  stream  and  river
generated surface features (i.e., fluvial geomorphology) and water resources management,
satisfactory to the City Engineer.  The report shall consider the project area’s location (from
the larger watershed perspective), topography, soil and vegetation conditions, percent
impervious area, natural and infrastructure drainage features, and any other relevant
hydrologic and environmental factors to be protected specific to the project area’s watershed.

2. A field reconnaissance to observe and report on downstream conditions, including
undercutting erosion, slope stability, vegetative stress (due to flooding, erosion, water quality
degradation, or loss of water supplies) and the area’s susceptibility to erosion or habitat
alteration as a result of any future upstream development.

3. A hydrologic analysis to include rainfall runoff characteristics from the project area including
at a minimum, peak runoff, time of concentration, and detention volume (if appropriate).
These characteristics shall be developed for the two-year and ten-year frequency, six-hour or
24-hour, type B storm for the coastal areas of San Diego County.  The largest peak flow
should be included in the report.  The report shall also report the project’s conditions of
concern based on the hydrologic and downstream conditions discussed above.  Where
downstream conditions of concern have been identified, the drainage study shall establish that
pre-project hydrologic conditions that minimize impacts on those downstream conditions of
concern would be either improved or maintained by the proposed project, satisfactory to the
City Engineer, by incorporating the permanent BMP requirements.
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Appendix D of the Manual includes detailed guidelines for the Water Quality Technical Report.

There  are  numerous  alternative  permanent  BMPs  that  can  be  used  for  each  project.   The
alternatives include Site Design BMPs, Source Control BMPs, and Treatment Control BMPs.
The Site Design BMPs are primary ways to reduce storm water runoff through means such as
increased pervious areas, increased infiltration, use of natural channels, and appropriate
landscaping.  All of these except dry wells are applicable to the Mesa.  Source Control BMPs are
meant to control pollutants at their source before they enter storm water, and are all applicable to
the  Mesa.   Treatment  Control  BMPs  treat  the  storm  water  before  it  leaves  the  property,  and
include natural methods such as biofilters, detention basins, wetlands, and porous pavement, and
mechanical methods such as filters and separators.  The one Treatment Control BMP that is not
applicable to the Mesa is infiltration, which is not very effective on the Mesa because of the clay
soils.

Most of Otay Mesa drains to the south across the border with Mexico and eventually into the
Tijuana River.  A small portion flows north into the Otay River, and the far western part of the
Mesa flows to the west through San Ysidro and then into the Tijuana River.  The Tijuana River
has been identified by the 2002 Clean Water Act as a “Section 303(d) Water Quality Limited”
river.  The pollutants of concern which are included in the attached pages from the USEPA, need
to be listed, and the new development project’s potential impacts on these pollutants need to be
included in the project’s drainage report.
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Recommended Storm Water Policies

1. Apply water quality protection measures to land development projects during project
design, permitting, construction, and operations in order to minimize the quantity of
runoff generated on-site, the disruption of natural water flows and the contamination of
storm water runoff.

a. Increase on-site infiltration, and preserve, restore or incorporate natural drainage
systems into site design

b. Reduce the amount of impervious surfaces through selection of materials, site
planning, and narrowing street widths where possible.

c. Increase the use of natural vegetation and landscaping in drainage design.
d. Avoid conversion of areas particularly susceptible to erosion and sediment loss

(e.g.: steep slopes), and where unavoidable, enforce regulations that minimize
these impacts.

e. Avoid land use, site development, and zoning regulations that limit impacts on,
and protect the natural integrity of topography, drainage systems, and water
bodies.

f. Maintain landscape design standards that minimize the use of pesticides and
herbicides.

g. Enforce maintenance requirements in development permit conditions.

2. Require construction contractors to comply with accepted storm water    pollution
prevention planning practices for all projects.

a. Minimize the amount of graded land surface exposed to erosion and enforce
control ordinances

b. Continue routine inspection practices to check for proper erosion control methods
and housekeeping practices during construction.

c. Ensure that contractors are aware of and implement urban runoff control
programs.

3. Encourage measures to promote the proper collection and disposal of pollutants at the
source, rather than allowing them to enter the storm drain system.

a. Promote the provision of used oil recycling and/or hazardous waste recycling
facilities and drop-off locations.

b. Follow up on complaints of illegal discharges and accidental spills to storm
drains, waterways, and canyons.

K:\095407000\Drainage\Otay Mesa Drainage Study June 2006.doc
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AES Hydrology Calculations
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HEC-1 Model










































