


ALVARADO CREEK REVITALIZATION STUDY

LIST OF ACRONYMS AND ABBREVIATIONS

Acronym Full Name

ADA Americans with Disabilities Act

BFE Base flood elevation

CDFW California Department of Fish and Wildlife

cfs Cubic feet per second

CLOMR Conditional Letter of Map Revision

CPIOZ Community Plan Implementation Overlay Zone
du/ac Dwelling unit per acre

FEMA Flood Emergency Management Administration
FIS Flood Insurance Study

Grantville Station

Grantville Trolley Station

HGLs Hydraulic grade lines
-8 Interstate 8
LOMR Letter of Map Revision

Master Program

2013 Master Storm Water System Maintenance Program

MHPA Multi-Habitat Planning Area

MSCP San Diego Multiple Species Conservation Program
MTS Metropolitan Transit System

RCB Reinforced concrete box

RWQCB Regional Water Quality Control Board

SANDAG San Diego Association of Governments

SDR Supplemental development regulations

SFHA Special Flood Hazard Area

SGIP Smart Growth Incentive Program

T&SW City of San Diego Transportation & Storm Water Department
TOD Transit Oriented Development

USACE U.S. Army Corps of Engineers

STUDY MATERIALS CITED

Biological Constraints Report

Prepared by RECON Environmental Inc. for the Grantville Trolley Station/Alvarado Creek Enhancement Study
(Oct. 2016).

Available at the City of San Diego’s Navajo Community Profile webpage: www.sandiego.gov/planning/com-
munity/profiles/navajo. The report may also be directly accessed here.

Existing Conditions Report

Prepared by Dyett & Bhatia, Rick Engineering Company, and RECON Environmental for the Grantville Trolley
Station/Alvarado Creek Enhancement Study (Jan. 2017).

Available at the City of San Diego’s Navajo Community Profile webpage: www.sandiego.gov/planning/com-
munity/profiles/navajo. The report may also be directly accessed here.

Feasibility Study

See Appendix C.
Hydrology Background Report
See Appendix D.

Also available at the City of San Diego’s Navajo Community Profile webpage: www.sandiego.gov/planning/
community/profiles/navajo.
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INTRODUCTION
PURPOSE AND INTENT

The purpose of the following Design Palette is to
provide non-binding recommendations and guid-
ance to aid the design of the Multi-Use Trail, as
well as lighting and educational signage along the
Multi-Use Trail. The recommendations and guid-
ance are intended to assist property owners in
achieving the following goals:

e Safe Environment. Developing a Multi-Use
Trail system that is safe for a wide variety of
community members of all ages and abilities,
in the daytime and in the evening, as well as
during large storm events; and

e Cohesive Appearance of the Multi-Use Trail
System. Developing a Multi-Use Trail system
that has a cohesive look and feel throughout
the Study Area.

APPLICABILITY

The Design Palette provides recommendations and
guidance regarding the Multi-Use Trail system, the
recommended alignment of which is shown in the
adjacent figure. Specifically, the Design Palette pro-
vides non-binding guidance concerning the design
of the Trail itself, lighting to illuminate the Trail,
and educational signage along the Trail.
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MULTI-USE TRAIL

The Multi-Use Trail should be designed to accommodate a variety of users, including walkers, joggers, and
cyclists. Below are recommendations to aid the design and installation of a safe and cohesive Multi-Use Trail.
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Width: The Trail should, at minimum, be 10 feet wide.
Vertical Clearance: Eight feet of vertical clearance from the finished grade of trail should be provided.

Width Clearance: In general, a minimum of five feet of clearance should be provided from the outside
edge of the trail to any object, including fences, poles, signs, benches, and the top of slope at the creek
channel’s edge. Site constraints such as steep slopes and proximity to the channel edge may make a
five-foot width clearance infeasible; in such situations, a safe and pleasant Trail segment for users of all
ages and abilities should be provided.

Cross-Slope: Two percent cross-slope should be provided. If the Trail is to be crowned for grading and
drainage purposes, such as on the Recreation Corridor, the maximum and minimum slope should be
two percent from the centerline of the Trail.

ILLUSTRATIVE SECTIONS

Typical Trail

Trail in Recreational Corridor

APPENDIX B

Surface Material: As the Trail may be constructed, in part, in the floodplain, a hard-paved concrete sur-
face should be used, so the Trail can withstand high velocity flows. Permeable concrete should be con-
sidered. Permeable concrete has the benefit of increasing filtration and reducing runoff of pollution into
the creek; if selected, occasional sweeping and pressure washing may be required to keep the surface
maintained and permeable. The selected concrete color should blend in with the Trail’s surroundings and
be relatively light, to minimize the urban heat island effect.

Furnishings: The installation of furnishings adjacent to the Multi-Use Trail should be carefully considered
where the Trail is located in the floodplain. The installation of fencing, benches, signage, bike racks, and
trash receptacles should be designed and installed in a manner that minimizes their effect on flood wa-
ters and protects the amenities from flood damage.

Fences. Limit fencing of the creek corridor except in those areas where safety presents a concern, or
where fencing is required to protect sensitive habitat. Fencing should allow for wildlife movement.
When needed, a unified fence type that is at least 75 percent open with appropriate access points can
aid in making the creek a community asset.

Trail with Site Constraints
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EXAMPLES

Multi-Use Trails

Trail adjacent to Guadalupe River, San Jose, CA Floodable trail along Buffalo Bayou Park, Houston, Trail along the Los Angeles River, Studio City, CA
Texas

Concrete Colors

Photograph courtesy of Davis Colors
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PEDESTRIAN-SCALED TRAIL LIGHTING

The overall conceptual approach to illuminating the Multi-Use Trail should balance safety and security with
nighttime visibility and function through light color selection and reduction of glare. Below are recommenda-
tions to aid the design and implementation of a uniform Multi-Use Trail lighting plan.

e (Color of Light Source: Light color should provide true color rendering.

e  Standards and Fixtures: Fixtures should create an unobtrusive appearance that allows the focus to remain
on the creek and trail, rather than the fixture. Where lighting is appropriate, it should be treated con-
sistently throughout the Multi-Use Trail System, in terms of light source, fixture type, fixture finish, and
color.

e  Fnergy Efficient: Lighting should be energy efficient. Solar powered lighting should be considered as a
sustainable alternative.

e [llumination: Illumination levels should meet the standards for Class | bike trails as defined by Caltrans
Highway Design Manual.

e  Pedestrian-scaled: Lighting should be pedestrian-scaled.

Photograph courtesy of Landscape Forms

Pedestrian-scaled lighting example

EXAMPLES

One example of attractive and efficient solar-powered lighting is
along D.C.’s Metropolitan Branch Trail.
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Photagraph courtesy of Landscape Forms.

Photograph courtesy of Forms + Surfaces

Photograph courtesy of Landscape Forms

APPENDIX B

B-5



GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY

B-6

EDUCATIONAL SIGNAGE ALONG THE MULTI-USE TRAIL

The following provides guidance for implementation of a cohesive educational signage program along the
Multi-Use Trail system. For further assistance, refer to the National Park Service's Wayside Exhibits: A Guide to

Developing Outdoor Interpretive Exhibits.

FREESTANDING TRAILSIDE INFORMATION SIGNS

Generally, freestanding trailside information signs are placed at a visitor’s decision point. They provide infor-
mation to inform that decision, such as a map and particulars about what to expect along and what destina-
tions can be accessed via the route. Maps, when used, should be simple, oriented in the direction of view,
indicate where the visitor is, and help visitors get to a point B. Signs should be designed for an attention span

of 30 to 45 seconds.

TRAILSIDE IDENTIFICATION
SIGNS

Trailside identification signs are often used to iden-
tify a plant or provide a brief piece of helpful infor-
mation. These signs generally include:

@ A short title

25 words of text, or fewer
@ One, simple graphic

127

30"

EXAMPLES

Freestanding Trailside
Information Sign

2hd

Phblto"fd.lﬁﬁé;sy of Rick :Ehg.in eering

Trailside Identification Signs




TABLETOP INTERPRETIVE SIGNS

Tabletop interpretive signs provide an interpretation of a significant landscape feature that visitors can read-
ily see, and which is generally located in front of the sign. The sign should tell a simple story about what is
unique about the landscape, and why visitors should care. A site-specific, bold graphic should be the primary
tool for conveying the story. A 36 inch by 24 inch panel has room for the following elements:

@ Compelling title, used to grab the visitor's attention and interest
100 words of interpretive text, maximum
@ A large, bold interpretive graphic

@ Small inset graphics
@ Short captions or labels, which made be used to label the graphics

APPENDIX B

EXAMPLES

Tabletop Interpretive Signs

Bold graphics highlight the main features of the area, while also
sharing additional information to engage and educate visitors.

This tabletop interpretive sign, located along the Los Angeles River,
has a decorative, stone base.

What is a “biodiversity hotspot™# It is a small area of our planet San Diego County includes vegalalion communities such as coastal soge

thet is home to a very la number of species (includin nts, scrub, craosabe bush scrub, pine fores, ook woodland, ond many others. This

fungi, and unimdi].r;ﬂ::lh aften hdrl:ap::n lll'iiﬂllll,a & ocinly dn‘.‘:‘”ﬁ“" FEcEa% xA oty i N gt ekl OF Rac ey RN RS

or endemic species, many of which are threatened. Lot Desert tramsifion

A
- -.._-

Sonoran desart Salt marsh

Constal sage serub

San Disgo County lies af the southern and of the California Floristic Provincs,

ona of two biodiversity hotspots in the United States. Although the county makes
up only 2.7% of Colifornia’s land area, it comtains almoat 34% of the plant
species racorded In the statel San Diege County s alse home to 744 species of
mammals, almest 500 species of birds, over BO species of reptiles, and 15 species
o oghidioata,

Did you know? G
Endemic species, like the Federally
Endangered San Diego mesa mint,
are species that are found in a small
area and nowhere else.

There are approximately 50 endemic

plant species in San Diego County
and over 2,000 in Califernia

A hotspot getting hotter...

Climate changs Ts affscting biodiversity worldwids. Many sensitive spacies

[especially plants) cannot tolerate the weather and lemperature changes that are -

happening. In California, pralonged drought, increases in fires, and a temperature  Son Disgo thornmint San Disgo mesa mint
shift of only a couple degrees put many of these species in great danger, {Acanthomintha flicifolia]  (Pogogyne obramai)

— A,
Thank you to our partners. For more information, please contact: AppliedPlan i %ﬂ; (E i
Comenany W 7 miAm WCS

Graphic courtesy of San Diego Zoo Institute for Conservation Research.
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Introduction and
Study Area Location

1.1 INTRODUCTION

The purpose of this Feasibility Report for the
Grantville Trolley Station/Alvarado Creek Enhance-
ment Study is to describe and document the pro-
cess and analysis undertaken to arrive at the pre-
ferred concepts for the alignment and geometry
for an enhanced Alvarado Creek channel and flood
management system, route for the Alvarado Creek
Multi-Use Trail system, and locations of channel
crossings for bicyclists and pedestrians.

This Feasibility Report is organized as follows:

e Chapter 1 provides an overview of the Study
Area location.

e Chapter 2 reviews the planning objectives
and constraints. It also discusses the feasibility
criteria used to evaluate the extent to which
the preliminary, alternative revitalization strat-
egies meet Study objectives.

e Chapter 3 presents the preliminary, alterna-
tive revitalization strategies. Rejected alterna-
tives are also presented.

e Chapter 4 presents the preferred design
strategy and how the channel improvements
and trail and crossing system were refined.

1.2 STUDY AREA
LOCATION

The Study Area is located in the easterly portion of
the City of San Diego, within the Grantville com-
munity in the Navajo Community Planning Area, in
close proximity to Mission Valley, Allied Gardens,
and San Diego State University (Figure 1-1). The
Study Area is encompassed by Twain Avenue to
the north, Mission Gorge Road/Fairmount Avenue
to the west, Alvarado Canyon Road to the south,
and Waring Road to the east. The Grantville Sta-
tion and Interstate 8 (I-8) are situated in the south-
ern portion of the Study Area (Figure 1-2).

Alvarado Creek runs through the Study Area be-
fore its confluence with the San Diego River to the
west. Alvarado Creek is a low-lying area of Grant-
ville that gradually increases in elevation in the
eastern and northern portions of the Study Area.
Within the Study Area, water in Alvarado Creek
is conveyed by a series of open channels and box
culverts that extend approximately 4,400 feet up-
stream from directly east of Mission Gorge Road
to the southbound Waring Road onramp to West-
bound I-8. For the purposes of this Study, the creek
is divided into several reaches, identified as reaches
1 through 6. The location and photographic de-
scription of the reaches are presented in Figure
1-3.
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FIGURE 1-2 STUDY AREA
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FIGURE 1-3 SUMMARY OF REACHES
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Alvarado Creek’s water quality is negatively impacted by adjacent parking and hardscape.

p

Planning Objectives

2.1 SPECIFIC OBJECTIVES

In 2015, the City of San Diego adopted a Focused
Plan Amendment for the Navajo Community Plan,
which envisions transformation of the primarily in-
dustrial area around the Grantville Trolley Station
(Grantville Station) into a vibrant, mixed-use com-
munity. The Community Plan seeks to promote
housing and a mix of other uses in a transit-orient-
ed setting, as well as new bicycle and pedestrian
trails along open spaces.

To facilitate this transformation, the City of San Di-
ego applied for and was awarded a Smart Growth
Incentive Program (SGIP) grant from San Diego As-
sociation of Governments (SANDAG). The purpose
of this grant is to develop concepts and assess the
feasibility of alternatives to transform Alvarado
Creek into an amenity that catalyzes redevelop-
ment and improves access and connections to
Grantville Station for new residents, local business-
es, and the community as a whole.

The specific planning objectives of the Grantville
Trolley Station/Alvarado Creek Enhancement Study
(Study) are discussed below.

IMPROVE FLOODING,
STORMWATER, AND WATER
QUALITY ISSUES

A primary planning objective is to develop strate-
gies to manage the flooding that currently impacts
surrounding properties and is an obstacle to tran-
sit-oriented development, particularly housing, in
the Study Area. A significant portion of the Study
Area is within a Special Flood Hazard Area (SFHA),
the 100-year floodplain, as shown on Figure 2-1.
The area north of Alvarado Creek along reaches 1
through 4, a limited area south of Alvarado Creek
at Reach 2, and an area west of reaches 5 and 6
is shown within the 100-year floodplain. This is
consistent with the hydraulic capacity analysis per-
formed for this Study, which indicates that the ma-
jority of the channel reaches lack the hydraulic ca-
pacity to convey the 100-year storm event flow, as
well as the flow from much smaller storm events.

Another planning objective is to improve Alvarado
Creek’s water quality, in part by minimizing storm-
water runoff into the creek. Currently, Alvarado
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FIGURE 2-1 EXISTING 100-YEAR FLOODPLAIN
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Creek’s water quality is negatively impacted by its
location in a low-lying area and the presence of in-
dustrial uses, open storage, vehicular parking, and
hardscape immediately adjacent to it.

INCREASE ACCESS TO
GRANTVILLE STATION AND
ALVARADO CREEK

Pedestrian access to Grantville Station is impeded
due to the significant obstacle to north-south con-
nectivity presented by Alvarado Creek and the fact
that there is only one north-south street connec-
tion within the nearly one-mile long Study Area.
Moreover, very little of the creek is itself publicly
accessible. Within the Study Area, the creek is fre-
quently surrounded by fencing or concrete barri-
ers, as well as by surface parking lots and outdoor
storage.

ENHANCE ALVARADO
CREEK AS AN AMENITY
THAT INCLUDES BICYCLE
AND PEDESTRIAN TRAILS

The Navajo Community Plan, as amended in 2015
by the Grantville Focused Plan Amendment, des-
ignates the planned land uses for the Study Area
(see Figure 2-2). This figure shows that approxi-
mately 75 percent of the Study Area is designated
as either Urban Village or Business Park-Residen-
tial, permitting housing to be built at densities up
to 109 and 73 dwelling units per acre, respectively.
This indicates an intention for the Study Area to
transform from largely an industrial and service-
commercial district to a mixed-use and residential

neighborhood that accommodates medium- and
high-density housing. Indeed, the Focused Plan
Amendment to the Navajo Community Plan Up-
date is intended to facilitate approximately 8,280
new housing units in the planning area’, approxi-
mately 6,2607 of which are expected to be accom-
modated in the Study Area. Residents of these
new housing units will benefit from areas to recre-
ate outside their homes and pathways on which to
travel, to access Grantville Station or stores to the
north, for example. Although Alvarado Creek is
currently an underutilized asset and an obstacle to
mobility within the Study Area, it has the potential
to operate as a natural linkage and a recreation-
al resource for the community. In recognition of
that, the Navajo Community Plan Update requires,
among other things, that pedestrian and bicycle
connectivity be enhanced and that a 10-foot wide
multi-use pedestrian and bicycle trail directly adja-
cent to the Alvarado Creek be established.

FOSTER TRANSIT-ORIENTED
DEVELOPMENT

ADJACENT TO THE
GRANTVILLE STATION

Lastly, one of the primary Study objectives is to
identify concepts to catalyze transit-oriented devel-
opment in the Study Area. Essential to this objec-
tive is proposing strategies that ensure that homes
built on the privately-owned parcels around Grant-
ville Station are out of the 100-year floodplain,
removing the flood insurance requirement there,
while still leaving these parcels with sufficient de-
velopable space in which to construct medium-
and high-density residential and mixed-use build-
ings.

'Grantville Focused Plan Amendment Final Environmental Impact Report, April 2015.

2Based on residential and mixed-use land use designations fully developing at the highest allowable densities, with Office, Urban Village, and Business Park designations developing with 75 percent residential uses and 25

percent commercial uses.



FIGURE 2-2 PLANNED LAND USE (NAVAJO COMMUNITY PLAN)
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2.2 PLANNING FIGURE 2-3 PROPERTY OWNERSHIP ALONG THE CHANNEL
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alternatives for the revitalization of Alvarado Creek
and the enhancement of the area surrounding \
Grantville Station. The following are key issues that
were encountered and represent significant con-
straints that apply to the Study.

LAND OWNERSHIP

As shown in Figure 2-3, most of the parcels ‘
through which Alvarado Creek flows are owned
by private parties. Indeed, of the approximately ‘
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BIOLOGICAL RESOURCES FIGURE 2-4 VEGETATION COMMUNITIES AND SPECIAL STATUS SPECIES

There are approximately eight acres of sensitive
vegetation communities® within the Study Area,
approximately two acres of which are wetland
communities within the Alvarado Creek channel
in Reach 2 (Figure 2-4). Impacts to these wetlands
should be avoided. To the extent that impacts to
these communities cannot be avoided, they would
require mitigation at a ratio of 1:1 up to 3:1 de-
pending on the type and sensitivity of the com-
munity, based on negotiations with the resource
agencies and in conformance with San Diego’s
Environmentally Sensitive Lands Regulations and
Biology Guidelines, as well as in compliance with
federal “no net loss” policies for wetlands. In ad-
dition, although there is currently development ad-
jacent to the existing vegetation, a habitat buffer
would likely be required to be maintained around
existing, enhanced, and created wetlands, as need-
ed to protect the functions and values of these
wetlands.
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[ Note: This product may contain information from the SANDAG
Ramps - Freshwater Marsh % Regional Information System which cannot be reproduced
P2 without the written permission of SANDAG.
Study Area SanGIS
UDDCU 4 0 250 500 1,000 Copyright SanGIS 2009 - All Rights Reserved. Full text of this legal
FEET notice can be found at: http//www.sangis.org/Legal_Notice.ntm

Data Source: City of San Diego, 2016; SANGIS/SANDAG Regional GIS Data Warehouse, 2016. (www.sangis.org) Dyett & Bhatia, 2016

3Sensitive vegetation communities are those identified by Holland (1986) or identified by the City of San Diego in its Biology Guidelines (2012). The Biology Guidelines were formulated to aid in the implementation and inter-
pretation of the Environmentally Sensitive Lands Regulations (ESL), San Diego Land Development Code, Chapter 14, Division 1, Section 143.0101. Section lIl of the Guidelines (Biological Impact Analysis and Mitigation Proce-
dures) also serve as standards for the determination of impacts and mitigation under California Environmental Quality Act (CEQA). The ESL defines sensitive biological resources as those lands included within the Multi-Habitat
Planning Area (MHPA) as identified in the City of San Diego’s Multiple Species Conservation Program (MSCP) Subarea Plan (City of San Diego 1997) and other lands outside the MHPA that contain wetlands; vegetation com-
munities classifiable as Tier I, Il, 1A or IlIB; habitat for rare, endangered or threatened species; or narrow endemic species.
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TOPOGRAPHY

Alvarado Creek is located in a low-lying area of
Grantville that gradually increases in elevation in
the western and northern portions of the Study
Area. In addition, Alvarado Creek’s confluence
with the San Diego River is located nearby and to
the west of the Study Area. This limited elevation
range and close proximity to the San Diego River
limit the options to achieve additional channel ca-
pacity by deepening the channel.

UTILITIES AND STRUCTURES

There are a number of existing utilities and struc-
tures within the Study Area (see Figure 2-6). These
include support columns associated with the
above-grade Grantville Station near reaches 1 and
2, a low-water crossing approximately 500 feet
northwest of Grantville Station, a triple box culvert
located in Reach 4, a triple box culvert under Mis-
sion Gorge Road, and various utilities.

FIGURE 2-5
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2.3 FEASIBILITY CRITERIA

In light of the project objectives and constraints,
project alternatives are analyzed and evaluated
based on the following feasibility criteria.

The flooding is managed

e 100-year storm is accommodated (via channel
geometry, floodable green space, fill north of
the channel, building design, etc.)

e At minimum, properties that are designated
for residential use are raised out of the 100-
year frequency base flood elevation

Water quality is

improved and stormwater is

managed

e The amount of stormwater that flows into the
creek is reduced and quality of water is im-

proved (via green infrastructure, biofiltration
areas, etc.)

Impacts to private

property are minimized

e  Proposed creek alignment minimizes, to the
extent feasible, impacts on adjacent private
property

e To the extent the proposed creek alignment

impacts private property, owners maintain the
ability to meaningfully develop their property

e Opportunities for partnerships are maximized

e Concerns of property owners and the sur-
rounding community are taken into account

Biological impacts are avoided
to the extent possible
e Impacts to the sensitive vegetative and wet-

land communities in the Study Area are mini-
mized or mitigated

e There is no net loss to wetland communities
and a wetland buffer is provided

e The ability to secure needed permits based on
existing regulations

Connections within the study

area are increased

e  Access to the Grantville Trolley Station, par-
ticularly from north of the creek, is increased

e  Bicycle/pedestrian bridge(s) are provided over
the creek to increase north-south connections

e A 10-foot-wide continuous Multi-Use Trail is
incorporated into creek corridor concepts for
a consistent approach to the Grantville Sup-
plemental Development Regulations

e Connections are accessible per the Americans
with Disabilities Act (ADA), and ADA accessi-
bility in the Study Area is improved

e  Connections to Navajo Canyon and the San
Diego River are provided

Alvarado Creek is transformed
into an amenity

e  Connections to Alvarado Creek are increased

e  Open spaces are provided for the new resi-
dents planned for the area

e  Trail design integrates opportunities for envi-
ronmental education

e Views to the creek are opened up

The proposed design is
context-sensitive

Design provides safe and well-lit trails and
crossings

Porous material is given priority over imper-
meable materials

Materials in the channel have a natural ap-
pearance (e.g., gabion, stones, blockcrete,
berms) or use existing infrastructure

To the extent the existing channel is substan-
tially altered, such alteration is limited as nec-
essary to either improving habitat functioning
or controlling flooding, where no other fea-
sible method of protecting existing public or
private development exists and where such
protection is necessary for public safety*

Estimated cost of improvements (soft and
hard costs) are minimized

The location of existing utilities and structures
are considered

“See San Diego Municipal Code Section §143.0145(e)(3).

APPENDIX C
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Existing culvert under Mission Gorge Road

3.1 VIABLE ALTERNATIVES

Three viable, preliminary alternatives were devel-
oped and analyzed to assess which alternative,
or combination of interventions depicted in the
alternatives, was the best potential strategy for
achieving the Study objectives. Below, the com-
mon elements of all three viable, preliminary alter-
natives are described, and then each alternative is
described, in turn. Then, the alternatives are evalu-
ated and compared based on the feasibility criteria.

COMMON ELEMENTS

All three preliminary, viable alternatives shared cer-
tain elements, as described below.

NEW CULVERT UNDER MISSION
GORGE ROAD

Preliminary hydraulic analysis indicated that
events in excess of a 10-year storm event would
exceed the current capacity of the existing triple
reinforced-concrete box (triple RCB) culvert under-
neath Mission Gorge Road, located at the western
edge of the Study Area. In other words, this is a

water flow choke point. As a result, all three pre-
liminary alternatives propose that the existing cul-
vert be supplemented with an additional 15-foot-
wide by 8-foot-tall box, to increase capacity in that
location and decrease the likelihood of upstream
flooding.

CHANNEL WIDENING IN
REACHES 1, 2, AND 3

Preliminary hydraulic modeling indicated that, for
the channel to accommodate the 100-year flood
in the Study Area’s urban environment, the chan-
nel bottom needed to be widened to approximate-
ly 50 feet, with 1.5 horizontal to 1 vertical side
slopes, in reaches 1, 2, and 3. Thus, all preliminary
alternatives propose widening of the channel bot-
tom, with natural materials, by approximately 15
feet in reaches 1 and 3. The existing concrete in-
frastructure is not proposed to be removed from
those reaches. In Reach 2, the channel bottom is
proposed to be widened by approximately 35 feet,
using approximately half concrete and half natural
materials.



MULTI-USE TRAILS ALONG THE
CREEK CORRIDOR

The Grantville Community Plan Implementation
Overlay Zone (CPIOZ) includes supplemental de-
velopment regulations (SDR). One such SDR re-
quires that “...development along Alvarado Creek
shall provide a 10-foot wide multi-use pedestrian
and bicycle trail directly adjacent to the Alvarado
Creek.”> In accordance with this requirement, all
preliminary alternatives propose a Multi-Use Trail
system along the Alvarado Creek channel. The ex-
act trail alignment varies depending on the alter-
native. In all alternatives, the Multi-Use Trail system
provides for connections to the Navajo Canyon
Trail via Alvarado Canyon Road as well as to the
San Diego River, potentially, at Mission Gorge/Fair-
mount Avenue. This proposed intervention follows
the recommendations of the San Diego River Park
Master Plan.®

BIKE/PEDESTRIAN BRIDGES
OVER THE CHANNEL

All preliminary, viable alternatives specify concep-
tual locations for pedestrian/bicycle bridges over
the Alvarado Creek channel, in order to increase
connections, particularly north-south connections,
within the Study Area.

GREEN STREET AT MISSION
GORGE PLACE

All three preliminary alternatives also propose to
enhance connectivity within the Study Area and
to the creek by recommending that Mission Gorge
Place, where the street is aligned roughly north-
south and crosses the creek, would be improved
with green infrastructure, such as tree plantings,
pervious surfaces, bio-retention areas, and treat-
ment planters.

MINIMAL INTERVENTION IN
REACHES 5 AND 6

All three preliminary alternatives show minimal in-
terventions in reaches 5 and 6, based on the results
of preliminary hydraulic modeling. These reaches
are wider than the others, with approximately
45-feet-wide channel bottoms, and have the ex-
isting capacity to manage a 25-year storm event.
The hydraulic capacity of Reach 5 would likely be
improved if the triple RCB culvert in Reach 4 were
improved.

Another planning objective is to improve Alvarado
Creek’s water quality, in part by minimizing storm-
water runoff into the creek. Currently, Alvarado
Creek’s water quality is negatively impacted by its
location in a low-lying area and the presence of in-
dustrial uses, open storage, vehicular parking, and
hardscape immediately adjacent to it.

Green Infrastructure improvements, such as those pictured above, would help implement Study objectives for Mis-
sion Gorge Place in all three preliminary viable alternatives.

APPENDIX C

*Navajo Community Plan on page 44.

6See San Diego River Park Master Plan, pages 73-74.
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ALTERNATIVE 1

Alternative 1 proposes a linear green space
north of the Alvarado Creek channel to both
manage flooding and provide a recreational
corridor, as well as to emphasize the con-
nection to the San Diego River. A conceptual
plan and cross-sections are provided (Figures
3-1 through 3-6). They show the following
conceptual improvements.

REACHES 1,2, 3

1. Widening the creek channel to the
north in reaches 1, 2, and 3

2. Floodable Green Space, approximate-
ly 80 feet wide, north of the creek in
reaches 1, 2, and 3

3. Three pedestrian/bicycle bridges over Al-
varado Creek

REACH 4

4. The addition of a new underground cul-
vert adjacent and to the north of the ex-
isting triple RCB culvert in Reach 4

5. A Recreational Corridor, approximately
80 feet wide, over the existing and pro-
posed culvert system in Reach 4

FIGURE 3-1 ALTERNATIVE 1

MISSION
GORGE
RD

—

REACH 5
REACH 1 REACH 2 REACH 3 REACH 4 REACH 6

i : ‘ Navajo
== g # Canyon
N Trail

Green Street

0 200 400 800
Tac % FEET

Scale: 1" =400
CREEK IMPROVEMENT CONNECTIVITY/OPEN SPACE IMPROVEMENT PROPOSED COMMUNITY PLAN LAND USE
(SIMPLIFIED)
I Existing Open Channel Proposed Park/Flood Control Area - Urban Village —@— Trolley Line
wamwz Existing Underground Culvert  eeescencenee Proposed Multi-Use Trail [ Business Park/Residential === Grantville Trolley Station/
————— Alvarado Creek Enhancement Study Area
Existing Sensitive Wetland/Riparian Proposed Pedestrian/Bicycle Bridge Residential
(white)  yegetation Community
mmmmm Proposed Open Channel - Proposed Alvarado Canyon Road - Office
----- Realignment
Community Commercial
Ezam  Proposed Underground Culvert - Y

Proposed Creek Center Line
Realignment



APPENDIX C

FIGURE 3-2 ALTERNATIVE 1, REACH 1 SECTION FIGURE 3-3 ALTERNATIVE 1, REACH 2-A SECTION
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FIGURE 3-6 ALTERNATIVE 1, REACH 4 SECTION

Park/Plaza

L1
T I

Culvert New
Culvert

C-19



GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY

ALTERNATIVE 2

Alternative 2 proposes pockets of green space in
strategic locations as a means to manage flood-
ing, provide recreational opportunities, and trans-
form the creek into an amenity. A conceptual
plan and cross-sections are provided (Figures 3-7
through 3-12). They show the following concep-
tual improvements.

FIGURE 3-7

REACHES 1,2, 3

1. Widening the creek channel to the north in
reaches 1, 2, and 3

2. Floodable pockets of green space on both
sides of the creek in reaches 1, 2, and 3

3. Four pedestrian/bicycle bridges over Alvarado
Creek

4. The addition of fill in between the creek
channel and Mission Gorge Place in the
western portion of Reach 2

REACH 4

5. The addition of an open channel (with a bot-
tom composed of concrete in part, and nat-
ural materials in part) north of the existing
triple RCB culvert

6. Two pedestrian/bicycle bridges over the pro-
posed open channel
CREEK IMPROVEMENT
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FIGURE 3-8 ALTERNATIVE 2, REACH 1 SECTION FIGURE 3-9 ALTERNATIVE 2, REACH 2-A SECTION
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FIGURE 3-10 ALTERNATIVE 2, REACH 2-B SECTION FIGURE 3-11  ALTERNATIVE 2, REACH 3 SECTION
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ALTERNATIVE 3

Alternative 3 proposes a larger swath of green
space, mostly south of the creek and adjacent
to Grantville Station, to manage flooding, pro-
vide recreational opportunities, and enhance

the

creek and its surroundings. A conceptual

plan and cross-sections are provided (Figures
3-13 through 3-18). They show the following
conceptual improvements.

REACHES 1,2, 3

1.

Widening the creek channel to the north in
reaches 1, 2, and 3

2. Floodable pockets of green space to the
north of the creek in Reach 1 and to the
south of the creek in reaches 2 and 3

3. Three pedestrian/bicycle bridges over Al-
varado Creek

4. The addition of fill in the area between the
creek channel and Mission Gorge Place in
Reach 2

REACH 4

5. The addition of a new underground culvert
adjacent and to the north of the existing
triple RCB culvert in Reach 4

6. A Recreational Corridor directly over the

C-22

existing and proposed underground culvert
in Reach 4

FIGURE 3-13
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FIGURE 3-14 ALTERNATIVE 3, REACH 1 SECTION
Use Existing Flood Control/
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FIGURE 3-16

ALTERNATIVE 3, REACH 2-B SECTION
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FIGURE 3-15 ALTERNATIVE 3, REACH 2-A SECTION
Flood Control/
Trail Park Area

FIGURE 3-17 ALTERNATIVE 3, REACH 3 SECTION
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REACH 2

The dashed purple line above indicates the centerline for the po-
tential realignment considered in Alternative 3.

3.2 ADDITIONAL

CONSIDERATIONS
CHANNEL RE-ALIGNMENT

As shown in Alternative 3, the realignment of the
creek channel was examined as a potential way to
avoid impacts to the sensitive vegetation commu-
nities in Reach 2, provide space for on-site wetland
restoration, if any unavoidable, temporary losses to
these communities occurred, and create room for
habitat buffers.” Realigning the creek in this fash-
ion would provide the additional benefit of remov-
ing the pinch point present in Reach 2, thus im-
proving hydraulic functioning.

ALVARADO CANYON ROAD
ALIGNMENT

An additional consideration, shown on all viable
preliminary alternatives, is the proposed realign-
ment of Alvarado Canyon Road through the Study
Area, which would connect Alvarado Canyon Road
to Mission Gorge Road at the existing Fairmount
Avenue intersection.

3.3 REJECTED

ALTERNATIVES

NATURALIZATION OF
REACHES 1,2, AND 3

Naturalization of the channel in reaches 1, 2, and 3
was considered and determined to not be feasible.
Preliminary hydraulic modeling analyzed the chan-
nel width required to accommodate the 100-year
flood, removed all concrete from the channel bot-
tom and sides in reaches 1 and 3, and maintained

a vegetated bottom and sides in Reach 2. This
modeling revealed that an unmaintained channel
with riparian vegetation would require approxi-
mately 200 feet of width to accommodate a 100-
year storm event without flooding. This substantial
widening of the existing channel would foreclose
development opportunities on adjacent properties,
and likely require acquisition of many properties.
This intervention would also fail to meet several
Study objectives.

CONSISTENT CHANNEL
GEOMETRY

Early on, the question was asked about whether
the channel could be equally distributed on all
privately-owned areas. The preliminary hydraulic
modeling indicated that some consistency in chan-
nel components would improve conditions (i.e.,
consistent channel bottom width). However, the
creek channel currently varies in geometry through
the Study Area; the channel’s width is inconsis-
tent, as are the materials used in it. A portion of
the channel has already been directed into under-
ground box culverts; however, full channelization
would fail to meet the Study objectives. Additional-
ly, due to the presence of sensitive vegetation and
potential mitigation requirements, it was deemed
infeasible to construct and permit a full culvert.

DIVERSION OF WATER UN-
DERGROUND VIA PIPE

Diverting water from large storm events into an
underground pipe was considered and determined
to be infeasible. First, such a pipe would, most like-
ly, need to be aligned underneath the right-of-way
or an easement. This would likely require moving
utilities and/or new easements, which could be
cost prohibitive. Second, such a pipe would likely

need to be quite large; to provide a rudimentary
estimate, a 20 foot by six foot pipe could be need-
ed. A project of this size would also, very likely, be
cost prohibitive.

DAYLIGHTING OF REACH 4

Removal of the triple RCB culvert and daylighting
of the channel in Reach 4 was also considered and
determined to not be feasible. There were several
factors that contributed to this decision. First, day-
lighting would raise the water surface elevation
in Reach 4, requiring significant channel widen-
ing there. Second, daylighting would reduce con-
nectivity in the Study Area, as the culvert enables
uninterrupted connections between the northern
and southern portions of the Study Area. Third,
the expense to replace a functioning culvert that
has been constructed over is an avoidable one, the
area would require re-parcelization, and at least
one additional pedestrian/bicycle bridge would
need to be constructed. As shown in Alternative 2,
the addition of an open channel adjacent to the
existing culvert was explored as a means to allow
access to the creek channel in Reach 4 while leav-
ing more developable land north of the channel.
That too was determined to not be the preferred
solution in Reach 4. Indeed, feedback from the
community and stakeholders did not support this
Alternative.

’See San Diego Municipal Code §143.0141 (Development Regulations for Sensitive Biological Resources)
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Evaluation of

Preliminary
Alternatives

Evaluation of the viable, preliminary alternatives
was based on the Study Team’s assessment of how
well each alternative satisfied the feasibility crite-
ria and responded to the feedback and concerns
expressed by stakeholders throughout the plan-
ning process, and in particular during a series of
community workshops held in February 2017 and
in discussions with City staff. Table 4-1 is a matrix
that was prepared to compare the preliminary, vi-
able alternatives and how they satisfied the feasi-
bility criteria.

Based on the evaluation of the preliminary, viable
alternatives and stakeholders’ feedback, the Study
Team further refined elements from Alternative 1
and 3. The key considerations were whether im-
pacts on adjacent property owners could be further
minimized, allow property owners to meaningfully
develop their property, and be equitably distribut-
ed, while managing flooding and providing some
passive recreation space for new residents.

In addition, the Study Team further explored re-
aligning the channel in Reach 2, to evaluate if
impacts to the sensitive vegetation and wetlands
could be avoided completely, and if not, then mini-
mized. Widening Reach 2 in its existing alignment,
as contemplated in all of the viable, preliminary
alternatives, would unavoidably impact the veg-
etation communities located within that reach. If
the existing alignment of Reach 2—the narrowest
reach—was maintained without alteration, there
would be no feasible manner to protect adjacent
public and private development from flooding con-
ditions, as necessary for public safety. The Study
Team decided to further explore realigning Reach
2 due to the intervention’s potential both to im-
prove flooding conditions with minimal impacts to
the sensitive vegetation communities and to im-
prove the wetland and riparian habitat of Reach 2
by providing space on-site to create and enhance
wetlands and buffer new and existing wetlands.

APPENDIX C

TABLE 4-1: EVALUATION OF PRELIMINARY VIABLE ALTERNATIVES

Preliminary Viable Alternative

Feasibility Criteria 1 2 3

Flooding is managed

Water quality and stormwater is
improved

Impacts to property are
minimized

Biological impacts are avoided

Connections are increased

Alvarado Creek is transformed
into an amenity

The proposed design is
context-sensitive

Legend

- Alternative’s satisfaction of feasibility criteria is high.
Alternative's satisfaction of feasibility criteria is medium.

- Alternative’s satisfaction of feasibility criteria is low.
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5

Preferred
Alternative/Design

As stated previously, the Preferred Design was ar-
rived at by refining elements of preliminary, viable
Alternatives 1 and 3, and realigning the channel
in Reach 2. Below is a discussion of the analy-
sis and iteration preformed on each reach, which
helped the Study Team arrive at the Preferred De-
sign. Detailed discussion of the hydraulic analysis
performed may be found in the Hydrology Back-
ground Report (Appendix D). A full discussion of
the proposed Revitalization Strategy, including
conceptual solutions for each reach, may be found
in the Revitalization Study (Chapter 3).
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51 PREFERRED FIGURE 5-2  MISSION GORGE ROAD CULVERT EXPANSION EVALUATION
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IMPROVEMENTS P et - LR
MISSION GORGE ROAD ‘i T |

Hydraulic modeling analyzed whether an addition-
al box, adjacent to the existing triple RCB culvert
under Mission Gorge Road, was required to alle-
viate the flooding conditions seen along Mission
Gorge Road. This modeling indicated that an ad-
ditional 15-foot-wide by 8-foot-high box allevi-
ates the flooding condition; if such a box is not
installed, the flooding along Mission Gorge Road
would continue during 100-year storm events (Fig-
ure 5-2). As a result, the Preferred Design proposed
a new box under Mission Gorge Road, parallel to
the existing culvert.

REACH 1

Hydraulic modeling also analyzed to what extent
channel widening was required in Reach 1. All pre-
liminary, viable alternatives showed the channel
bottom of Reach 1 being widened by approximate-
ly 15 feet to the north. Modeling indicated that

the only widening required was as needed to con- s e e oo )
/ 9 1<d - R I C K Scale in Feet P e Legend 100-Year Floodplain
nect to the new box under Mission Gorge Road.
. . s 0 500 1000 Date of Exhibit: 4/5/2017 (white) Proposed Contours (2 ft) Value
As a result, the Preferred Design proposes only this SNCINERRING COMEANY : Noth )  DigitalGlobe Aerial image: 04.2013
’ gn prop y e 16.0 Feet
amount of widening in Reach 1, lessening the im- )
100-year floodplain with Mission Gorge Road culvert expansion 100-year floodplain without Mission Gorge Road culvert expansion 0.0 Feet

pacts to adjacent properties, in comparison to the
preliminary viable alternatives.
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REACH 2

All preliminary, viable alternatives showed the po-
tential to impact sensitive vegetative communities
and wetlands in Reach 2. Moreover, they did not
provide space on-site for restoration or for a suf-
ficient buffer for the existing and/or created wet-
lands. Thus, the Study Team evaluated whether im-
pacts could be avoided by altering the flow of the
creek in Reach 2, in support of the Study objective
to avoid biological impacts to the extent possible
(Figure 5-3).

It was determined that given the need to widen
the creek for hydraulic capacity and flood control,

FIGURE 5-3

REACH 2 REALIGNMENT
EVALUATION

impacts to wetlands could not be fully avoided.
Thus, the question became how impacts could be
minimized. It was determined that directing some
of the flow into a newly constructed, realigned
channel south of the existing channel in Reach 2
is a potential solution that could achieve the great-
est number of Study objectives. In this solution, the
original channel would be graded only in key ar-
eas, minimizing the impacts to wetlands and sen-
sitive vegetation that are found along the existing
vegetated bottom and sides there. In comparison,
widening the existing channel to manage flood-
ing would cause much greater impacts. In addi-
tion, constructing a new channel would allow for

4 S ) Ly
—_— e

: _—~MISSION GOHGE PL

Hm (AR RRNRRH]

FIGURE 5-4

greater flood management. Further, the space in
between the existing and new channels, as well
as within the new channel, could provide space
and the conditions for creating and enhancing
wetlands, thus improving the habitat functioning
on-site. This alignment potentially provides space
to account for temporary losses to approximately
0.02 acres of higher quality sensitive vegetation
communities (i.e. southern willow scrub) to be cre-
ated at a ratio of approximately 2:1; temporary
losses to approximately 0.55 acres of low-quality
vegetation (i.e., arundo-dominated riparian, non-
native riparian, and disturbed wetland) to be en-
hanced at a ratio of approximately 1:1.

APPENDIX C

The Study Team also iterated on the size and align-
ment of floodable green space south of the chan-
nel in Reach 2. As shown in Figure 5-4, several
iterations were explored to satisfy two key Study
objectives of creating an amenity and managing
flooding.
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Reaches 3 and 4

REACH 3

All preliminary, viable alternatives showed the
channel bottom of Reach 3 being widened by ap-
proximately 15 feet to the north, across the entire
reach, as this was needed to connect reaches 2
and 4 with sufficient conveyance capacity. Hydrau-
lic modeling analyzed to what extent channel wid-
ening was required in Reach 3. With the additional
capacity upstream and downstream, Reach 3 only
needed to be widened to connect to Reach 2 and
to the new box in Reach 4, impacting the south-
western and northeastern portions of the reach,
respectively. As a result, the Preferred Design pro-
poses only this extent of widening in Reach 3, less-
ening the impacts to adjacent property in compari-
son to the preliminary viable alternatives.

REACH 4

Hydraulic modeling indicated that in the absence
of any improvements to Reach 4, flooding on ad-
jacent properties ensued. An open culvert would
need greater right-of-way and to create new bar-
riers to north-south movement, compared to a
boxed culvert. Modeling indicated the appropriate
box culvert size to be 15 feet by eight feet, which
is reflected in the Preliminary Draft Preferred Alter-
native. A Recreational Corridor for passive recre-
ation is proposed over the existing and proposed
culvert to provide an amenity and also provide a
continuous path indicated in the supplemental
development regulations; the corridor extends 15
feet on either side of the culvert system, over the
area where an easement would be required to pre-
serve access to repair and maintain the culverts.

5.2 REJECTED
CHANNEL

IMPROVEMENTS

WIDENED CHANNEL TO DE-
CREASE FILL

In response to inquiries by the Flooding Subcom-
mittee of the Navajo Community Planning Group,
the Study Team evaluated whether widening the
creek channel in reaches 2 and 3 would lessen the
amount of fill required north of the channel while
still managing the flooding. The Study Team found
that widening the channel by 30 feet would reduce
the required fill by, on average, one-half of a foot
(Figure 5-5). This option was determined infeasible,
as widening the channel did not meaningfully less-
en the fill required north of the channel and would
have negative impacts on adjacent property own-
ers’ ability to develop their properties. This analysis
was discussed at the meeting of the Flooding Sub-
committee on June 9, 2017.

FLOODABLE GREEN SPACE
IN REACH 4

The Study Team also evaluated whether the ad-
dition of floodable green space in Reach 4 could
manage the flooding in that location and achieve
Study objectives of transforming Alvarado Creek
into an amenity, in part by providing open space
for new residents planned for the area. Hydrau-
lic modeling indicated that the addition of such a
green space would not manage the flooding that
is seen in Reach 4, absent the addition of a new
box adjacent to the existing RCB culvert. Thus, this
option was rejected.
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5.3 PREFERRED
TRAILALIGNMENT

Upon refinement of the channel improvements,
the trail alignment was evaluated and refined. The
preferred trail and circulation system consists of
three proposed, interconnected components:

1. The Promenade, which extends private ve-
hicular roadways into a public, neighborhood,
multimodal connector.

2. The Primary Trail System, consisting of the
two elements — three pedestrian/bicycle bridg-
es over the creek, and a Multi-Use Trail system
along the creek corridor.

3. The Secondary Access Way and Trail Net-
work, which provides additional north-south
and east-west connections for pedestrians and
bicyclists in the Study Area, increases access
to Grantville Station, and provides pathways
from surrounding transit stops and land uses
to key points within the Study Area.

These are elaborated upon below and mapped
in Figure 5-6. A visualization of walksheds from
Grantville Station, taking into account the pro-
posed trail alignment and circulation system, is
also shown. The process undertaken to assess the
range of alignment alternatives and arrive at the
preferred routes is discussed below.

FIGURE 5-6
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PROMENADE

The Promenade provides a public, multi-modal,
neighborhood connection aligned with existing
(private) vehicular pathways, currently within a
single ownership. As a condition of development
of the site with higher intensity uses and in accor-
dance with the Community Plan, the Promenade
could be developed as a vehicular/pedestrian/bike-
way connection, potentially remaining in private
ownership, but with a public easement. This con-
nection would be vital given the extensive number

of new housing units planned at the site where the
Promenade is located, as well as the Study Area in
general. This would enable residents of these units
greater ability to connect to existing roadways and
move within the Study Area, and access Grantville
Station and Alvarado Creek. The connection would
also be necessary for emergency vehicles to easily
access all parts of the Study Area from the north or
the south.

The southern portion of the Promenade is situated
on an already-existing private roadway (Figure 5-7).
Where the roadway ends, the Promenade would
turn eastbound along what now is an existing sur-
face parking lot. The Promenade would then turn
northward, onto an existing private road, which
extends over the underground triple RCB culvert in
Reach 4, and connects to Mission Gorge Place.

APPENDIX C

REJECTED ALIGNMENT

Initially, the Promenade was contemplated as ex-
tending in a straight north-south direction over the
creek, approximately where Reach 2 meets Reach
3 (Figure 5-7). However, the construction of a ve-
hicular bridge over the creek was determined to
not be feasible for several reasons, and thus did
not meet the Study’s feasibility criteria. As a result,
a Promenade that provided a north-south connec-
tion without requiring a creek crossing was ex-
plored and chosen.

FIGURE 5-7 PROMENADE ALIGNMENT
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The Promenade alignment is depicted with the yellow arrow. The rejected Promenade alignment is depicted with the gray arrow.
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PRIMARY TRAIL SYSTEM

The feasible Primary Trail System through the
Study Area is described, by reach. Its purpose is
to provide a multi-use path within the creek cor-
ridor, as specified in the Navajo Community Plan.
This Multi-Use Trail system can transform Alvarado
Creek into a linkage for the Study Area and provide
the possibility for future connections to the San Di-
ego River pathway and the Navajo Canyon Trail, as
recommended in the San Diego Park Master Plan.
In addition, three pedestrian/bicycle bridges would
enhance north-south connectivity within the Study
Area, increasing connections to Grantville Station,
particularly from points north of the creek. This has
the potential to be particularly important to the
new residents planned for the area.

CREEK CROSSINGS

Three pedestrian/bicycle creek crossings are pro-
posed in the preferred trail design, per the Grant-
ville supplemental development regulations.® These
are located with the following principles in mind:

e Provide creek crossings every 800 feet or less

e Locate the crossings to enhance connections
to Grantville Station and other transit stops,
strengthen connections to surrounding land
uses, and to generally improve north-south
connectivity in the Study Area

e Minimize the required bridge length, and
thus, cost

e Avoid impacting higher quality, sensitive veg-
etation communities and wetlands
e Locate crossings along property lines

e Avoid interfering with existing utilities and
structures

The length of the pedestrian/bicycle bridges will
depend on their design. To provide an approximate
sense of their length, the westernmost pedestrian
and bicycle bridge, located where Reach 1 inter-
sects with Reach 2, could extend between approxi-
mately 50 and 100 feet in length, with intermedi-
ate structural supports. A range is provided with
the minimum distance having the landing right at
the existing top of bank on the north side, which
would be inundated during larger storms. Impor-
tantly, this bridge is located where the channel nar-
rows substantially. In addition, this crossing loca-
tion provides pedestrian and cyclists from Mission
Gorge Road/Fairmount Avenue and other points
to the north of the Study Area a way to cross the
creek and access Grantville Station.

The central pedestrian/bicycle bridge, located
squarely in Reach 2, could extend between 70 and
110 feet, with intermediate structural supports
provided. Like the bridge to the west, this bridge
is also located where the channel narrows, and
where higher quality vegetation is not present. It
is also located to provide direct access to Grantville
Station from points north, including Mission Gorge
Place.

The easternmost pedestrian/bicycle bridge, also
located within Reach 2, could extend approxi-
mately 120 feet or greater. This proposed crossing
location is located along parcel lines, away from
higher quality vegetation. It also provides access
to Grantville Station from the northern portion of
the Study Area, and provides a direct connection
to the Promenade from the northwest portion of
the Study Area.

MULTI-USE TRAIL SYSTEM
Mission Gorge Road

The San Diego River Park Master Plan recommends
providing a pedestrian connection under or over
the bridge at Mission Gorge Road, to provide ac-
cess to the San Diego River Pathway from Alvarado
Creek. It is not feasible to route pedestrians below-
grade, to provide access to the San Diego River.
There are numerous concerns with this approach,
including cost, safety, and ADA accessibility.

It also does not appear feasible to provide a pedes-
trian crossing on Mission Gorge Road/Fairmount
Avenue where it crosses Camino Del Rio North.
Currently, there is no pedestrian crossing on this
heavily-trafficked, seven-lane road, which provides
access to |-8. The addition of an at-grade pedes-
trian facility at this location has not previously been
studied, and this roadway operates at the lowest
level of service (F).°

The realignment of Alvarado Canyon Road pres-
ents an opportunity for a pedestrian connection to
the San Diego River Pathway, at-grade, across Mis-
sion Gorge Road/Fairmount Avenue. The Preferred
Design contemplates that the eventual connection
to the San Diego River Pathway could be made as
a part of this Capital Improvement Project.

Reach 1

The Primary Trail System in Reach 1 is composed of
two elements: The Multi-Use Trail serving pedestri-
ans and bicyclists and a pedestrian/bicycle bridge.
The Multi-Use Trail is shown directly adjacent to
and north of the existing channel. Although the
supplemental development regulations of the Na-
vajo Community Plan indicate that the Multi-Use
Trail is to be provided along both sides of the creek

8The Navajo Community Plan states, “Provide the opportunity for a pedestrian/bicycle bridge over Alvarado Creek, which will allow any development projects adjacent to Alvarado the creek a critical linkage to the Grantville

Trolley Station.” (UD-10)

°Grantville Focused Plan Amendment Final Environmental Impact Report, April 2015.

corridor, the Multi-Use is shown only adjacent to a
portion of the area south of Reach 1, due to site
constraints.

Reach 2

To the north of the channel in Reach 2, the Pre-
ferred Design shows the Multi-Use Trail aligned on
the periphery of the Floodable Green Space and
Wetland Buffer (see Revitalization Study, Figure
3-4). This serves two purposes. First, it expands the
hydraulic capacity of the channel. Second, it fur-
thers the goal of transforming the creek into an
amenity by aligning the trail in a way that allows
community members to interact with the natural
environment in their day-to-day lives, while navi-
gating through the city. There is also a second op-
tion for the trail alignment north of the channel,
this alignment locates the Multi-Use Trail adjacent
to the channel, in the middle of the fill pad. In this
option, the Multi-Use Trail would remain usable
during large storm-events.

To the south of the channel, the Multi-Use Trail
is aligned at outer edges of the Floodable Green
Space, in the western portions of the reach. In
the eastern portion of Reach 2, where there is
no Floodable Green Space, the Multi-Use Trail is
shown directly adjacent to the channel (see Revi-
talization Study, Figure 3-5). The Multi-Use Trail will
need to climb many feet within this reach; the pre-
cise trail alignment would need to be further re-
fined to meet ADA requirements.



Reach 3

In Reach 3, the Multi-Use Trail to the north of the
creek is located within the channel; the trail would
experience flooding during larger storm events (see
Revitalization Study, Figure 3-7). To the south of
the channel, the Multi-Use Trail is located outside
of and adjacent to the channel. This is a result of
the site topography.

Reach 4

In Reach 4, the northern and southern branches of
Reach 3's Multi-Use Trail converge into one within
the proposed Recreational Corridor, sited on top of
the culvert system (see Revitalization Study, Figure
3-9).

Reaches 5 and 6

In reaches 5 and 6, the Multi-Use Trail extends im-
mediately north of the creek. Due to the freeway,
there is insufficient space south of the channel to
provide a 10-foot-wide trail there.

The Study Team determined that the Multi-Use Trail
could extend, in Reach 6 and beyond, along a San
Diego Gas & Electric easement, in order to create
a potential future connection to Navajo Canyon
Trail. In the alternative, a connection can be made
to Navajo Canyon Trail via Mission Gorge Place
to Alvarado Canyon Road (Figure 5-9). In order
for the Multi-Use Trail to connect from the ease-
ment to Navajo Canyon Trail, further study would
be needed regarding how to make the connection
from where the trail terminates in the Study Area
to where the protected crossing is located at War-
ing Road and Adobe Falls Road (Figure 5-10).

SECONDARY ACCESS WAY
AND TRAIL NETWORK

The secondary trail system provides an additional
north-south and east-west pedestrian and bicycle
network in the Study Area. It proposes connections

from the primary trail network to Grantville Sta-
tion, existing roadways, and land uses within and
outside of the Study Area. The mapped alignment
of these pathways is conceptual, and would likely
need to be reassessed as development is proposed.
It is envisioned that as development occurs, a more
robust network of vehicular and pedestrian and
bicycle access ways would be constructed, in con-
formance with the Navajo Community Plan, which
provides as follows:

SDR 4. All new development shall provide
a minimum of one vehicular access way
through the project site. The layout of a pri-
vate street or private drive should be in a grid
pattern or modified grid pattern, emphasizing
interconnected streets and the ability to reach
local destinations through multiple routes. It
is desirable to have streets with block faces
of 400 feet in length or less. Private streets or
private drives shall be coordinated and con-
nected to the public street system. Fencing,
walls, or gates that limit access are prohibit-
ed. Where possible, streets shall frame vistas
of the mixed-use core, Grantville Trolley Sta-
tion, San Diego River, and Alvarado Creek.

SDR 5. All new development shall provide a
minimum of one pedestrian and bicycle ac-
cess-way through the project site. Pedestrian
and bicycle access-ways shall be coordinated
and connected to public streets. Fencing,
walls, and gates that limit access are prohib-
ited. Sidewalks shall be separated from the
street by landscaped parkways and shall be
provided as follows:

a. Provide a minimum 5-foot landscaped
parkway and minimum 5-foot non-contiguous
sidewalk on at least one side of any private
drive.

b. Provide a minimum 5-foot landscaped
parkway and minimum 10-foot non-contigu-
ous sidewalk along any public or private street.

FIGURE 5-9
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FIGURE 5-10 MULTI-USE TRAI

MULTI-USE TRAIL, NAVAJO CANYON TRAIL
CONNECTION VIA ALVARADO CANYON RD.
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1

Introduction

1.1 HYDROLOGY BACKGROUND REPORT

SCOPE

The City of San Diego (City) is preparing a planning
study to develop and evaluate scenarios for the
portion of Alvarado Creek channel in the Grantville
area, which is located north of the Grantville Trol-
ley Station. This Hydrology Background Report was
developed as part of the overall planning study
and included hydrology and hydraulic analyses that
were specifically performed in support of the key
planning objective of formulating and presenting a
design option that will increase the hydraulic ca-
pacity of Alvarado Creek to improve flooding.

The general approach to prepare this Hydrology
Background Report was to first gain an under-
standing of the existing drainage systems and po-
tential issues. Next, the acquired understanding of
the drainage systems was used to formulate chan-
nel geometries that may improve hydraulic con-
veyance. These alternative geometries were then
analyzed to quantify the increase in the hydraulic
capacity that each option may provide. The final
step of this approach included the preparation of
this report that describes the methodology and
results of the data collected, hydrologic, and hy-
draulic analyses. The Hydrology Background Report
does not address detention, hydromodification
management, or water quality.

The preparation of this report included the follow-
ing scope:

1. Review City provided topographic data, his-
torical aerial photographs, stream flow data,
flood history, habitat data, water quality data,
groundwater reports, geology reports, and rel-
evant monitoring reports.

2. Conduct a LIDAR topographic survey and
identify creek centerlines and culvert locations
and prepare a topographic survey map includ-
ing 1 foot contour data and an orthorectified
aerial photograph.

3. Review survey data and identify different
channel reaches based on geometry and ma-
terial.

4. Utilize existing data to identify design storm
flow rates.

5. Perform a hydraulic analysis to identify existing
channel deficiencies.

6. Perform hydraulic analyses to determine the
performance of proposed design alternatives.

7. Preparation of this Hydrology Background Re-
port, which includes hydrologic and hydraulic
methodologies, parameters, results, a descrip-
tion of existing channel deficiencies, an as-
sessment of the performance of the proposed
design alternatives, and a description of grad-
ing or other improvements required for each
channel reach.



1.2 STUDY AREA
DESCRIPTION

The Study Area consists of approximately 102 acres
that encompasses the Grantville Trolley Station and
several nearby properties. The Study Area is bound
by Mission Gorge Road to the west, Waring Road
to the east, Alvarado Creek Road to the south,
and single-family residences to the north. Alvarado
Creek transects the southern portion of the Study
Area. A vicinity map that includes the planning
Study Area boundary is shown on Figure 1-1. En-
hancements to Alvarado Creek have the potential
to reduce the risk of flooding, improve natural
habitat, and provide various multiple benefits in-
cluding additional green space and improvement
to pedestrian connectivity (i.e., transform Alvarado
Creek into an amenity). Thus, enhancements to
Alvarado Creek may facilitate redevelopment of
the properties along the creek and are consistent
with the Navajo Community Plan, which was most
recently amended in 2015 and seeks to promote
housing and mixed-use development in a transit-
oriented setting. The Navajo Community Plan also
encourages the implementation of new bicycle
and pedestrian trails along open spaces. A revital-
ization of the Alvarado Creek is consistent with the
San Diego River Park Master Plan, adopted May
20, 2013.

1.3 ALVARADO
CREEK EXISTING
CONDITIONS

Alvarado Creek flows east to west through the
Study Area. The portion of Alvarado Creek within
the Study Area is located between Waring Road
and Mission Gorge Road. At the upstream end of
the Study Area, Alvarado Creek is conveyed un-
derneath the southbound Waring Road onramp to
Westbound I-8 in a triple 11-foot wide by 8-foot
high Reinforced Concrete Box (RCB) culvert. The
downstream end of this culvert is the upstream
end of Alvarado Creek within the Study Area. From
this point, Alvarado Creek flows west for approxi-
mately 4,400 feet before passing underneath Mis-
sion Gorge Road. Here, flows are conveyed under-
neath Mission Gorge Road through a triple RCB
culvert, with each cell measuring 11-foot wide by
8-foot high. The upstream end of this culvert is the
downstream end of Alvarado Creek, within the
Study Area. The Alvarado Creek confluence with
the San Diego River is approximately 1,200 feet
downstream of Mission Gorge Road.

Within the Study Area, Alvarado Creek has three
different types of channel lining. Near the down-
stream limits of the Study Area, Alvarado Creek
alternates between a concrete lined, trapezoidal
channel and an earthen, trapezoidal channel. In
the central portion of the Study Area, Alvarado
Creek is conveyed underground through a triple
11-foot wide by 8-foot high RCB culvert that is
approximately 1,340 feet long. A concrete lined,
trapezoidal channel extends for approximately 175
feet east of the long RCB culvert. Alvarado Creek,
near the upstream limits of the Study Area, con-
sists of an earthen bottom with concrete lined
sides, trapezoidal channel.

The unlined (earthen) sections of Alvarado Creek
have established native riparian vegetation as well
as non-native wetland vegetation (e.g., Arundo).
Seven sensitive vegetation communities have been
identified within Alvarado Creek as part of the
overall Study. These areas are protected by the
California Department of Fish and Wildlife (CDFW),
the San Diego Regional Water Quality Control
Board (SDRWQCB), and the United States Army
Corps of Engineers (USACE).

Densely developed, low-lying areas are located
along either side of Alvarado Creek. Along the
north bank, the existing grade is approximately
7 to 8 feet above the flow line of the channel.
Throughout the western half of the Study Area,
low lying areas extend approximately 400 feet
north of the channel. Land use within this low lying
area consists of commercial and industrial build-
ings, parking lots, and a portion of Mission Gorge
Place. A large portion of the western half of the
Study Area is located within a Flood Emergency
Management Administration (FEMA) mapped Spe-
cial Flood Hazard Area (SFHA). That is, north of
the open channel portion of Alvarado Creek and
west of the long RCB culvert located near the cen-
ter of the Study Area, the mapped SFHA, or 100-
year floodplain, generally extends north of the
channel approximately 400 feet. In the central
portion of the Study Area, Alvarado Creek is con-
veyed underground, many properties between Al-
varado Creek and Mission Gorge Place are located
within the 100-year SFHA. Along the south bank,
the existing grade is approximately 11 to 15 feet
above the flow line of the channel. Due to the
higher elevation, the majority of properties along
the southern bank of Alvarado Creek are located
outside of the FEMA mapped floodplain. South of
the channel, only a low-lying area near the Grant-
ville Trolley Station is included in the SFHA. Appli-
cable Flood Insurance Rate Maps (FIRMs) showing
the Study Area are included in Attachment 1.

APPENDIX D
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APPENDIX D

2.2 CITY OF SAN
DIEGO REVIEW OF
p AS-BUILT PLANS

As-built plans for the Study were obtained from

- the City of San Diego Development Services De-
Data COlle Ctlon partment (DSD). These plans were used to obtain
data related to the horizontal and vertical align-
ment of Alvarado Creek. As-built plans were also
used to determine constraints impacting proposed

alternative designs. A summary of the as-built
plans reviewed is provided in Table 2-1.

The data collection for this Study included per-
forming a topographic survey of the Study Area, 21 TOPOG RAPH IC TABLE 2-1: SUMMARY OF CITY OF SAN DIEGO AS-BUILT DRAWINGS

o . . . . REVIEWED
reviewing as-built drawings, and conducting a site SU RV EY
visit. In the context of the Hydrology Background Construction
! . L ructi
Report, the purpose of the data collection was to Topographic aerlal Imagery ?nd survey data were As-Built Drawing ~ Completion Relevant Data Obtained Datum!
acquire, filter, and organize information related to collected by Rick Engineering Company (RICK) Date
: ; : on June 29, 2016 and July 14, 2016, respectively.
the Study Area in support of preparing hydraulic _ . y . p Y. 84120 6/1/1930 Downstream portion of tiple RCB  ve! ity of San D
modeling of the existing condition. The results of The horizontal basis of coordinates for this survey - culvert in Reach 4 . City of San Diego
these modeling efforts were evaluated to deter- is referenced to the California Coord|r?ate System Upstream portion of triple RCB
mine areas where hydraulic capacity is restricted of 1983 (CCS83) Zone 6, North American Datum 19862-D 11/10/1988 culvertin Reach 4, Reach 5, Reach  MSL, City of San Diego
: 6
and where improvements will provide increased ca- of 1983 (NAD83), and elevations are referenced
pacity. The collected data was also used to create to the National Geodetic Vertical Datum of 1929 10116-D 4/28/61 Right Bank, Reach 2 MSL, City of San Diego
base geometry in which proposed channel geom- (NGVD 29). Data from the surveys were compiled
etries were overlaid. into computer aided drafting and design (CADD) 21647-D 7/2/1984 Reach1 MSL, City of San Diego
files that included ground elevation data as well
as key features, such as storm water conveyances 16540-D 3/17/1976 Reach 3 MSL, City of San Diego
(e.g., channels flowlines, culverts, etc.).
10569-AD 9/1/1973 Sewer Line MSL, City of San Diego

Notes:
tMSL is mean sea level, and this datum is synonymous with the NGVD 29 datum.
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TABLE 2-2: FEMA SUMMARY OF BASE FLOOD ELEVATIONS FOR
ALVARADO CREEK WITHIN THE GRANTVILLE TROLLEY
STATION/ALVARADO CREEK ENHANCEMENT STUDY AREA

Cross Base Flood Elevations Base Flood Elevations
Section Return Period Storm Event (Feet NGVD 29)* (Feet NAVD 88)*
10-Year 70.5 72.6

B 50-Year 75.4 77.5
100-Year 75.6 777

10-Year 74.1 76.2

(of 50-Year 75.8 779
100-Year 76.0 78.1

10-Year 779 80.0

D 50-Year 78.4 80.5
100-Year 78.5 80.6

10-Year 89.6 91.7

E 50-Year 93.8 95.9
100-Year 94.6 96.7

10-Year 93.6 95.7

F 50-Year 95.7 97.8
100-Year 96.4 98.5

Notes:

1. Add 2.1 feet to NGVD 29 elevations to obtain NAVD 88 elevations.

2.3 FLOOD
INSURANCE RATE
MAP REVIEW

The Flood Emergency Management Administra-
tion (FEMA) Flood Insurance Rate Maps (FIRMs)
for Alvarado Creek were reviewed (2016 FIS, Pan-
els 06073C1636H, 06073C1637H, 06073C1638H
and 06073C1639H; Cross Sections B-F). These
documents describe the Base Flood Elevations
(BFEs) for Alvarado Creek in the Study Area. Table
2-2 provides a summary of the BFEs for the return
periods listed in the FIRM. The cross section loca-
tions are shown on the applicable pages from the
FIRM for Alvarado Creek, which are included in At-
tachment 1.

Topographic survey data was reviewed in order to
determine the relevance of the FIRM data to the
Study Area. It should be noted that the topograph-
ic survey obtained as part of this Study is reference
to the NGVD 29, whereas the FIRM is referenced to
the North American Vertical Datum of 1988 (NAVD
88). Per Table 12 of the Flood Insurance Study, San
Diego County, California and Incorporated Areas,
Volume 2 of 11, dated April 5, 2016, the conver-
sion between the two datums is +2.1 feet. The el-
evations discussion throughout this report are ref-
erenced to the NGVD 29 datum, unless specific to
FEMA BFE data (e.g., Column 4 in Table 2-2).

Based on the topographic survey data obtained as
part of this Study, facilities adjacent to the north
side of Alvarado Creek range in elevations be-
tween approximately 70.5 feet NGVD 29 at the
downstream end (near FEMA Cross Section B), ap-
proximately 81 feet NGVD 29 near the middle of

the Study Area (near FEMA Cross Section D), and
105.0 feet NGVD 29 the upstream end (near FEMA
Cross Section F). Facilities adjacent to the south
side of Alvarado Creek range in elevations be-
tween 76.0 feet, 81.0 feet, and 98.0 feet NGVD 29
for the similar downstream, central, and upstream
locations, respectively. This is consistent with the
FEMA FIRMs, which show the 100-year floodplain
extending 250 to 400 feet north of Alvarado Creek
for the majority of the Study Area.

2.4 SITEVISIT

A field site visit was performed on May 20, 2016
to determine the Manning's Roughness Coeffi-
cients, channel conditions, and channel properties.
Alvarado Creek photos from the May 20, 2016
site visit are included in Attachment 2. Manning’s
Roughness Coefficients for the creek were deter-
mined based on field observations and to be con-
sistent with Table 1-104.14A of the City of San
Diego Drainage Design Manual, dated April 1984,
Manning's Roughness Coefficients for urban ar-
eas were determined based on typical values us-
ing the FEMA model for the region. A Manning’s
Roughness Coefficient of 0.018 was used to repre-
sent concrete channel bottoms and side slopes. A
Manning’s Roughness Coefficient of 0.1 was used
to represent dense vegetation along earthen bot-
tomed sections of the channel. Parking lots and
other areas of asphalt pavement were represented
using a Manning's Roughness Coefficient of 0.045.
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Hydrology

3.1 HYDROLOGIC
ANALYSIS
METHODOLOGY

Hydrologic data relevant to Alvarado Creek and
the Study Area was obtained from the Flood
Insurance Study, San Diego County, California and
Incorporated Areas, Volume 1 of 11 (FIS), prepared
by FEMA, dated April 5, 2016. The referenced

FIS provided 10-, 50- and 100-year frequency
peak flow rates, which were then plotted on log-
probability paper in order to determine the flow
rate distribution. From this distribution, peak flow
rates were determined for the 2-, 5- and 25-year
design storm events.

In order to gain a better understanding of the
watershed associated with the Study Area, the
watershed was delineated. The overall watershed
tributary to Alvarado Creek at Mission Gorge Road
was delineated using the U.S. Geological Survey’s
(USGS) StreamStats 3.0 Program. This program
delineated watersheds to a user specified location

using USGS survey data. A simplifying and con-
servative assumption was made that the total peak
flow enters the Study Area at the upstream end

of the Study Area. Therefore, contributing flows
from local watersheds within the Study Area were
not quantified separately and the local watersheds
were not delineated.

3.2 HYDROLOGIC
ANALYSIS RESULTS

According to the FEMA FIS, the Alvarado Creek
watershed at the confluence with the San Diego
River is 14 square miles (8,960 acres). The peak
design storm flow rates obtained from the FEMA
FIS are shown in Table 3-1.

According to the USGS StreamStats 3.0 program,
the Alvarado Creek watershed at Mission Gorge
Road is approximately 13.7 square miles (8,737
acres). This location is approximately 1,200 feet
upstream from the confluence of the San Diego
River. The StreamStats generated watershed is
consistent with the watershed listed in the FEMA

FIS referenced in Section 2.0. The Alvarado Creek
watershed extends from the Grantville Area ap-
proximately seven miles east to the Grossmont
Area and generally consists of developed urban
land uses. The majority of the uses within the wa-
tershed are residential, including multi-family and
single-family housing. Residential uses combined
with road rights-of-way account for more than
half of the uses in the watershed. The watershed
also includes a variety of other land uses including
commercial, industrial, and open space. Lake Mur-
ray is located near the center of the watershed.

3.3 LOCAL
DRAINAGE

Runoff from the Study Area is conveyed directly
into Alvarado Creek. Typically, sheet flows from
parking lots and rooftops is conveyed via trench
drains into existing catch basins located at the
corners of parking lots. These catch basins dis-
charge directly to Alvarado Creek via existing
underground storm drains. Based on a review

of the available as-built drawings, underground
storm drain pipes that discharge directly to Al-
varado Creek within the Study Area range in size
from 18 to 36 inches in diameter. This Hydrology
Background Report is focused on identifying and
correcting deficiencies with the existing design of

Alvarado Creek, not the local storm drain network.

Therefore, an in-depth analysis of the storm drain

network within the Study Area was not performed

as part of this Study.

APPENDIX D

TABLE 3-1: SUMMARY OF PEAK

FLOW RATES

Storm Event Flow Source
Rate (cfs)

2-Year 1,180 Interpolated
5-Year 2,050 Interpolated
10-Year 2,700 2016 San Diego FIS
25-Year 3,800 Interpolated
50-Year 4,500 2016 San Diego FIS
100-Year 5,100 2016 San Diego FIS
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TABLE 4-1: SUMMARY OF REACH

DESIGNATIONS

Bottom

f Approximate
Reach  Channel Type Width
(feet) Length (feet)
0 Triple RCB 3X11=33 128
Concrete
1 Trapezoidal 295 550
2 Vegetated 13to 16 1,100
Concrete
3 Trapezoidal 295 550
4 Triple RCB 3X11=33 1,340
Concrete
> Trapezoidal 45 175
Concrete &
6 Vegetated 445 550
Trapezoidal
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Hydraulic Analysis

Existing Conditions

41 METHODOLOGY

Hydraulic analyses were performed for existing
conditions to determine the capacity of the chan-
nel and culverts. The U.S. Army Corps of Engi-
neers’ Hydrologic Engineering Center’s River Anal-
ysis System (HEC-RAS) v 4.10 software was used
to perform the analyses. The HEC-RAS software
is designed to perform one-dimensional hydraulic
calculations for steady or gradually-varied flow in
natural and constructed channels. The HEC-RAS
software was used to calculate the water surface
elevation (WSE). Hydraulic modeling using HEC-
RAS was performed to quantify WSEs and the lim-
its of flooding for the exiting conditions for Alvara-
do Creek. The HEC-RAS modeling was performed
using a subcritical flow regime for the existing con-
ditions using the 100-year frequency design storm
(5,100 cubic feet per second). In addition to the
100-year frequency, the peak flow rates for various
other storm event frequencies were analyzed in or-
der to estimate the maximum hydraulic capacity of
culverts and reaches (i.e., performed to determine
the storm event frequency that results in overtop-
ping of channel banks).

Channel Reaches

For the purposes of this Report, the Alvarado
Creek was divided into seven reaches (referred to
as six reaches and Mission Gorge Road in the Re-
vitalization Study). The culvert at Mission Gorge
Road is identified as Reach 0O, and the portion of
Alvarado Creek within the Study Area is identified
as Reaches 1 through 6 moving from downstream
to upstream. Reaches were determined by sections
of the creek having consistent geometries and
compositions. A summary of the reaches and asso-
ciated channel types is shown in Table 4-1, and the
extent of each channel reach is shown on Figure
4-1. The HEC-RAS model extended approximately
600 feet downstream from the triple RCB culvert
underneath Mission Gorge Road. The downstream
boundary condition for the HEC-RAS model was
based on normal depth calculations.

Cross sections data were obtained using a HEC-
GeoRAS, which is a utility for processing geospatial
data. The location of each cross section was select-
ed to appropriately capture changes in the channel
geometry. Essentially a cross section was selected

near upstream and downstream limits of each
reach. The HEC-GeoRAS tool was then used to ex-
tract topographic data for each cross section for
use in the HEC-RAS hydraulic modeling software.
A hydraulic map showing the locations of the cross
sections that were incorporated into the hydraulic
modeling is provided in Attachment 4.

Below is a summary of the existing conditions at
each reach:

REACH 0 (MISSION GORGE
ROAD) — TRIPLE RCB CULVERT:

This reach consists of 11 feet wide by 8 feet high
RCB culvert and a concrete lined trapezoidal chan-
nel. This reach extends approximately 600 feet
downstream of the triple 11 feet wide by 8 feet
high RCB underneath Mission Gorge Road. The
channel has a bottom width of 29.5 feet and has a
depth of 15 feet with 1.5 to 1 (horizontal to verti-
cal) side slopes.

REACH 1 — CONCRETE LINED
CHANNEL:

A concrete lined, trapezoidal channel extends ap-
proximately 550 feet from the upstream end of the
triple 11-foot wide by 8-foot tall RCB underneath
Mission Gorge Road to a point underneath the
MTS Trolley Line where Alvarado Creek transitions
to an earthen bottomed channel. Per As-Built
Sheet 21647-D prepared by Simpson Engineering,
dated July 2, 1984, and as verified with topogra-
phy survey data the channel has a bottom width of
approximately 29.5 feet. The banks are concrete
with a slope of approximately 1.5 to 1 (horizontal
to vertical). The north bank is approximately 8 feet
in height. The south bank height varies but is gen-
erally approximately 12 feet.
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REACH 2 — EARTHEN CHANNEL:

This reach is an earthen, trapezoidal channel with
a length of approximately 1,100 feet. The bot-
tom width varies between approximately 13 and
17 feet. Similar to Reach 1, the north bank is ap-
proximately 8 feet in height, and the south bank
height varies but is generally approximately 12
feet. The bank slopes are generally approximately
2 to 1 (horizontal to vertical). Near the middle of
this reach, a small paved access road crosses the
channel, functioning as a grade control structure.
Downstream of the access road, there is a rapid
drop in elevation of approximately 0.5 feet over
approximately 20 feet. The vegetation downstream
of the access road is mature and consists of palm
trees intermixed with riparian woody vegetation.
The vegetation upstream of the access road con-
sists primarily of tulles vegetation with some ri-
parian vegetation. At the upstream limits of this
vegetated reach, the channel becomes wider as it
transitions to a concrete channel.

REACH 3 — CONCRETE LINED
CHANNEL:

This reach is a concrete lined trapezoidal channel.
This reach extends approximately 550 feet from
the upstream end of Reach 2 to the start of the
triple 11-foot wide by 8-foot tall RCB culvert un-
derneath the central part of the Study Area. Pur-
suant to As-Built Sheet 16540-D, prepared by Rick
Engineering Company, dated March 17, 1976, and
as verified with topographic survey data the chan-
nel has a bottom width of approximately 29.5 feet.
The side slopes have a height of approximately 11
feet and a slope of approximately 1.5 to 1 (hori-
zontal to vertical).

REACH 4 — TRIPLE RCB
CULVERT:

This reach consists of a triple 11-foot wide by
8-foot high RCB culvert. This culvert extends ap-
proximately 1,340 feet underneath the central part
of the Study Area. Based on a review of the as-
built drawings, this culvert was constructed as part
of two separate projects. As Built Plan 18412-D,
prepared by the City of San Diego and dated April
19, 1979, shows that the downstream or western-
most 900 feet of the culvert was constructed first.
This portion of the culvert is nearly straight with
only minor angles. As Built Plan 19862-D, pre-
pared by Deacon Associates and prepared March
9, 1981, shows that the upstream 440 feet of cul-
vert was constructed later. This section of the cul-
vert includes three approximately 45-degree angles
in order to align the culvert underneath an existing
access road.

REACH 5 — CONCRETE LINED
CHANNEL:

A concrete lined trapezoidal channel extends ap-
proximately 175 feet upstream from the triple
11-foot wide by 8-foot tall RCB culvert to a point
where Alvarado Creek changes to an earthen bot-
tomed channel. Per As Built Sheet 19862-D, pre-
pared by Deacon Associates, dated March 9, 1981,
and as verified by topographic data, this reach has
bottom width of approximately 44.5 feet and ap-
proximately 1.5 to 1 (horizontal to vertical) side
slopes with heights of approximately 7 feet. A 60-
foot long warped wingwall with an approximately
5 degree taper transitions the open channel into
the triple RCB culvert at the downstream end of
the reach.

REACH 6 — EARTHEN
BOTTOM, CONCRETE SIDE
SLOPE CHANNEL:

This reach consists of an earthen bottomed and
concrete lined side slopes, trapezoidal channel.
This reach extends approximately 480 feet up-
stream to a triple 11-foot wide by 8-foot tall RCB
culvert located underneath the southbound War-
ing Road onramp to Westbound [-8. Per As Built
Plan 19862-D, prepared by Deacon Associates,
dated March 9, 1981, and as verified by topo-
graphic data, this reach has a base width of ap-
proximately 44 feet and 1.5 to 1 (horizontal to
vertical) concrete side slopes with heights of ap-
proximately 9 feet.



4.2 EXISTING CONDITION RESULTS

The results of the hydraulic modeling indicate that
the Alvarado Creek, in the existing condition, does
not have adequate capacity to convey the 100-year
frequency design storm event through the Study
Area without significant flooding. Reach 2 due to
having a narrow cross section and dense vegeta-
tion is the most restrictive reach within the Study
Area and does not have adequate capacity to con-
vey the 2-year frequency design storm. In general,
the concrete lined reaches, without the effects of
downstream restrictions, have the capacity to con-
vey approximately the 10-year frequency design
storm event, and the culverts have the capacity to
convey approximately the 25-year frequency de-
sign storm event. For ease of discussion, the ex-
isting hydraulic capacity conditions of Reaches 0
through 6, as identified by this Study, are discussed
individually below:

REACH 0 (MISSION GORGE
ROAD) — TRIPLE RCB CULVERT:

Events in excess of the 25-year frequency storm
event will exceed the capacity of the Mission Gorge
Road culvert and cause a backwater condition im-
mediately upstream (potential flooding). The back-
water condition caused by the Mission Gorge
Road triple RCB geometry during the 50-year fre-
guency storm event will result in a water surface
elevation above the northbound Mission Gorge
Road sidewalk and pavement surface, but not the
southbound pavement surface. The 100-year fre-
quency storm event will result in an additional ap-
proximately 1.5 feet of water depth in comparison
to the 50-year storm event and thus will result in
the complete inundation of Mission Gorge Road,
adjacent Alvarado Canyon Road, as well as exten-
sive flooding of the area north of Alvarado Creek
and east of Mission Gorge Road.

REACH 1 — CONCRETE LINED
CHANNEL:

The backwater effects from the Mission Gorge
Road culvert result in water depths significantly
in excess of the north channel bank along Reach
1 during the 25-, 50-, and 100-year frequency de-
sign storm events. The hydraulic modeling shows
that the 10-year frequency design storm event re-
sults in a channel depth of approximately 8.5 feet,
which would overtop the north bank in some ar-
eas (bank is as low as 7.5 feet above the channel
bottom) but flooding from the channel would be
limited to the upland areas along bank (i.e., only
extend approximately 10 to 20 feet outside of
the channel bank). Without the backwater effect
caused by the Mission Gorge Culvert (i.e., if the
culvert was improved to have adequate capacity),
the adjacent concrete trapezoidal channel (Reach
1) would flow at a depth of about 10 feet for the
100-year event. As previously stated, some of the
top of bank elevations along the north side of this
reach have a height of approximately 7.5 feet, and
thus there would still be flooding along this reach
for the 100-year event if the downstream culvert
was improved without also implementing improve-
ments to Reach 1, albeit significantly less flooding
compared to the same event without improving
the capacity of the Mission Gorge Road culvert.

REACH 2 — EARTHEN CHANNEL:

The 1,100 feet of vegetated channel (Reach 2)
has by far the least hydraulic capacity of the entire
channel system within the Study Area. The 2-year
return period storm event flow will cause some
flooding through this area. The degree of flooding
during smaller storms, such as the 2-year event,
is related to the resistance to flow imposed by

the vegetation. Or in other words, heavy vegeta-
tion will result in slightly more flooding compared
to the maintained condition. Assuming regularly
maintained vegetation, the reach will have minor
flooding along the north side of the channel for
small events. The 5 year and greater flows will
cause flooding along the north side of the chan-
nel regardless of the maintenance condition of
this reach. Flows in excess of about the 25-year
event will result in flooding along the south side of
the channel along the reach in areas where eleva-
tions are relatively low. The main factors contribut-
ing the low hydraulic capacity of this reach include
the narrow bottom width, low bank height (north
side), and fairly flat topography along the channel
(north side).

REACH 3 — CONCRETE LINED
CHANNEL:

Reach 3 has a similar channel bottom width and
composition as Reach 1. If the downstream chan-
nel reaches were to be improved to eliminate the
backwater condition during the 100-year flow,
Reach 3 would flow at a depth of approximately
10 feet, which means the flow would be contained
in the channel in the upper approximately 350 feet
and over top the north bank of the lower 200 feet
of the reach. Under the current conditions, the el-
evated flow depths caused by the Reach 2 back-
water condition will result in elevated water depths
along Reach 3 and flooding north of the channel
during 25-, 50-, and 100-year flows.
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REACH 4 — TRIPLE RCB
CULVERT:

The approximately 1,340 feet long triple RCB cul-
vert located near the middle of the Study Area has
adequate capacity to convey up to the 25-year re-
turn period storm event flow. The 50- and 100-
year flows will result in water overtopping the
upstream culvert inlet. During these larger storm
events, flows not conveyed within the culvert will
travel west down the access road, onto Mission
Gorge Place, and continue down Mission Gorge
Place before finding the downstream open chan-
nel before Mission Gorge Road. There is a sump
along Mission Gorge Place, located approximately
600 feet east of Mission Gorge Road, and water
will remain within the sump area of Mission Gorge
Place until the water in the channel subsides allow-
ing the sump to drain. Hence, the 50- and 100-
year return period event flows that over top the
culvert inlet will cause much flooding of the imme-
diate access road and a significant portion of Mis-
sion Gorge Place; essentially Mission Gorge Place
between the alignment of the culvert and above-
descripted sump.

REACH 5 — CONCRETE LINED
CHANNEL:

The concrete channel directly upstream of the
Reach 3 triple RCB culvert would have adequate
capacity to convey 100-year flow if the triple RCB
culvert did not create a backflow condition dur-
ing the larger events (i.e., if the triple RCP culvert
was improved). In the existing configuration (with
backwater) the 50- and 100-year flows will cause
flooding along this channel reach upstream of the
long triple RCB culvert.

REACH 6 — EARTHEN
BOTTOM, CONCRETE SIDE
SLOPE CHANNEL:

Assuming no backwater condition (downstream
reaches improvement), the vegetated bottom,
concrete side slope Reach 6 channel near the east
Study Area boundary would have a hydraulic ca-
pacity adequate to convey between the 5-year and
25-year event depending on the condition of the
vegetation (maintained verses unmaintained, re-
spectively). For the no backwater condition, the
50- and 100-year flow will result in some flood-
ing along each side of Reach 6 with the severity
of flooding dependent on the vegetation condition
at the time of the storm event. For the existing
geometry scenario, the elevated 50- and 100-year
flow depths at the inlet of the Reach 4 triple RCB
culvert will result in flooding along both side of
Reach 6; however, the steep topography (parking
lot) on north side of the channel limits the extents
of the flooding to approximately 80 feet outside
the channel banks. On the south side of the chan-
nel, the slopes and walls associated with Highway
8 limit the extents of the flooding.

A hydraulic map showing the locations of the cross
sections that were incorporated into the hydraulic
modeling along with table of model output data
are provided in Attachment 4.
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Hydraulic Analyses
Proposed Conditions

5.1 GENERAL
APPROACH AND
METHODOLOGY

The hydraulic analyses of the proposed condition
included first formulating alternative designs, eval-
uating the alternative designs, and then prepar-
ing and analyzing a preferred alternative design.
The existing condition hydraulic modeling results
identified several locations with deficient hydrau-
lic capacity. Alternative designs were formulated
by proposing improvements that may enhance
the hydraulic capacity at the locations where ex-
isting conditions deficiencies were identified. In
order to estimate the open channel geometry that
will be required to achieve the desired water sur-
face elevations, normal depth calculations were
performed. As feasible, the results of the normal
depth calculations were incorporated into the pro-
posed alternatives. Hydraulic modeling of each al-
ternative was performed using the same approach
as described for the existing conditions (see Sec-
tion 4.1).

5.2 PRELIMINARY
GEOMETRY DESIGN
CALCULATIONS

Preliminary design calculations were performed to
estimate the minimum channel widths associated
with various channels. The results of these calcula-
tions were used, in combination with other data,
such as site area constraints, to formulate pro-
posed geometry for the alternative designs. Man-
ning’s Equation calculations, also referred to as
normal depth calculations, were performed to de-
termine the water depth necessary to convey the
100-year frequency design storm event flow rate
of 5,100 cubic feet per second for various chan-
nel widths. Two channel linings were considered
that included a fully concrete-lined channel and a
fully vegetated channel. Manning Roughness Co-
efficient values of 0.018 and 0.1 were assumed for
the concrete lined and vegetated channels, respec-
tively. A side of 1.5 to 1 (horizontal to vertical) was
assumed for the concrete and 3 to 1 (horizontal
to vertical) for the vegetated. A longitudinal slope
of 0.35 percent was assumed based on the ap-
proximate average longitudinal slope for Reaches

FIGURE 5-1
CHANNEL
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1, 2, and 3. Figure 5-1 shows the results of these
preliminary calculations for the concrete lined and
vegetated channels.

The results of the preliminary design calculations
were used, in combination with other factors (ex-
plained below), to determine the appropriate
channel width for the alternative designs. The con-
creted lined Reaches 1 and 3 have bottom width
of approximately 30 feet each in the existing.
Based on the stated assumptions, a concrete lined
channel with a bottom width of 30 feet results in a
channel depth of approximately 9 feet. In contrast,
in order to achieve a depth of approximately 9
feet, a vegetated channel requires a bottom width
of approximately 140 feet. This assumed vegetat-
ed channel geometry, 140-foot bottom width and

a 30-foot side slope on each side, would result in
total channel width, bank top of slope to bank top
of slope, of approximately 200 feet. Due to limited
area available within the Study Area, a 200-foot
wide vegetated channel would not be feasible, be-
cause there would not be adequate remaining area
for other improvements, such as infrastructure,
green space areas, and buildings. Therefore, based
on the preliminary results, the proposed channel
should consist of either fully concrete lined channel
or a reasonable combination of concrete and vege-
tation (i.e., concrete on one side and vegetation on
the other). The existing conditions along Reach 2
includes sensitive wetland vegetation communities,
and thus proposing a fully lined concrete channel
through Reach 2 would pose great challenges re-
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lated to environmental permitting. When consider-
ing these other factors of site area constraints and
environmental permitting in combination with the
preliminary design calculations, channel improve-
ments, particularly for Reach 2, must include a
concrete lined portion to provide much of needed
hydraulic conveyance and a vegetated portion to
protect and enhance the existing wetland vegeta-
tion.

5.3 FORMULATION
OF ALTERNATIVES
DESIGNS

Specific alternatives were formulated based on
the channel deficiencies, identified as part of the
existing condition hydraulic modeling, and the re-
sults of the preliminary design calculation. Initially,
three alternatives were formulated that included
enhancements to Reaches 1, 2, and 3 as well as
improvements to the RCB culverts at Mission
Gorge Road and near the center of the Study Area.
Hydraulic modeling of these alternatives were per-
formed to verify that, in comparison to the exist-
ing conditions, the alternative designs will provide
improved hydraulic capacity and reduced water
surface elevations. The three alternative designs
were presented to the public through a number of
outreach workshops. The three alternative designs
were also presented to various City departments.
Based on a combination of feedback from the
public outreach and coordination with City depart-
ments, a preferred alternative design was formu-
lated. Hydraulic modeling was performed for the
preferred alternative design and is presented in this
Study.

Initial Alternative Designs

The Alternative Designs 1, 2, and 3 included pro-
posing channel widening, a tiered floodable con-
trol green space within the creek corridor (approxi-
mately four feet above the channel bottom), and a
multi-use trail that includes pedestrian and bicycle
bridges along the creek corridor. A description of
each alternative is detailed below.

ALTERNATIVE DESIGN 1

This alternative design includes the widening of
channel bottoms in Reaches 1 through 3 and the
addition of an underground culvert adjacent to the
existing culvert in Reach 4. A floodable linear park
with multi-use trails is proposed adjacent to the
creek and pedestrian/bicycle bridges over the creek
are proposed in Reaches 1 through 3. A recreation-
al corridor is incorporated into the alternative de-
sign over the existing and proposed culverts along
Reach 4. No changes are proposed to Reaches 5
and 6 in this alternative design.

ALTERNATIVE DESIGN 2

This alternative design consists of the widening of
channel bottoms in Reaches 1 through 3 and the
addition of an underground culvert adjacent to the
existing culvert in Reach 4. Floodable pocket parks
are included to the north and south of the Creek in
Reaches 1 and 2. Multi-use trails are incorporated
adjacent the creek, and pedestrian/bicycle bridges
over the creek are proposed in Reaches 1, 2, and 3.

ALTERNATIVE DESIGN 3

This alternative design includes the widening of
channel bottoms in Reaches 1 through 3 and the
addition of a new open channel adjacent to the
existing underground culvert in Reach 4. A large
floodable park is included north of Reach 1, and a

large floodable park is incorporated south of Reach
2 and 3. Multi-use trails are proposed adjacent to
the creek, and pedestrian/bicycle bridges over the
creek are proposed along Reaches 1 through 4.

Initial Alternative Designs
Results

Alternative Designs 1, 2, and 3 propose widen-
ing to the channel bottoms in Reaches 1, 2, and
3 as well as enhancements to Reach 4, and thus
hydraulic modeling indicates that each of these
alternatives provides increased hydraulic capac-
ity. However, the hydraulic modeling also indicates
very little decrease to the water surface elevations
along Reach 1 and approximately mid-span along
Reach 2. The elevated water surface along these
reaches is caused by the lack of capacity of the
Mission Gorge Road culvert. As such, a significant
result of the preparing and analyzing the initial
three initial alternative designs is identifying that,
without improvement to Mission Gorge Road, little
benefit in terms of reduced water surface eleva-
tions will be achieved in Reach 1 and east to about
mid-span of Reach 2.



Preferred Alternative Design

The Preferred Alternative Design for Alvarado
Creek was formulated based on the combination
of the results of the initial alternative design mod-
eling, public outreach feedback, and coordination
with various City departments. Based on the co-
ordination efforts, assumptions were incorporated
into the Preferred Alternative. One assumption is
that a 10-foot wide pedestrian trail shall be aligned
above the top of slope of the north channel bank.
A second assumption is that in areas of existing
or proposed wetland vegetation, a 20-foot buffer
must be incorporated along the wetland habitat.
This assumption is primarily relevant to the north
side of Reach 2. The Preferred Alternative Design
is shown in Attachment 3. Below is a summary of
the proposed Alvarado Creek improvements for
each reach through the Study Area:

REACH 0 (MISSION GORGE
ROAD) — EXISTING TRIPLE RCB
CULVERT

The Preferred Alternative Design includes adding a
15 feet wide by 8 feet high RCB culvert adjacent
to and north of the existing triple 11 feet wide by
8 feet high RCB culverts through Mission Gorge
Road in order to improve the hydraulic capacity of
the existing structure. The geometry of this addi-
tional culvert was determined through hydraulic
modeling. The assumed hydraulic modeling did
not consider a geometry reduction as result of po-
tential debris loading, and doing so would result in
a larger geometry being required. The area imme-
diately downstream and upstream of the proposed
culvert will require modifications, such as a warped
wingwall in order to transition to the proposed
wider geometry.

REACH 1 — CONCRETE LINED
CHANNEL

The existing Reach 1 geometry, approximately 29.5
feet bottom wide concrete channel, has a fairly
good hydraulic capacity, and thus only slight modi-
fications were incorporated into Reach 1 as part
of the Preferred Alternative Design. Development
within the properties on the north side of Alvarado
Creek will require fill in order to meet the City’s re-
quirement that the first floor elevation of proposed
buildings be at least 2 feet above Base Flood El-
evations. As such, the Preferred Alternative Design
assumed a 10-foot wide pedestrian trail adjacent
to the north bank top of slope followed by 2 to 1
(horizontal to vertical) slope up to a fill pad. The
elevations of the fill pad were determined based on
water surface elevations, which were determined
through hydraulic modeling of the Preferred Alter-
native Design. The fill pad was assumed to be two
feet above the 100-year frequency storm event
water surface elevation and projected upward at a
slope of 0.5 percent. When the depth of flow is
above the north channel bank top of slope, the
pedestrian path and fill slope and pad geometries
become part of the overall channel (i.e., essentially
act like an extension of the north channel bank).
As such, these geometries were incorporated into
the hydraulic modeling. Modifications to the chan-
nel width are required at the downstream and up-
stream limits of the Reach 1 in order to transition
to the wider geometries proposed within Reach 0
and Reach 2, respectively.

REACH 2 — EARTHEN CHANNEL

The Preferred Alternative Design included the wid-
ening of Reach 2. The hydraulic modeling of the
existing conditions indicates that Reach 2 has limit-
ed hydraulic capacity relevant to the other reaches
and thus significantly restricts flow and results in el-
evated water surface elevations. Reach 2 also con-
tains sensitive wetland vegetation that should be
protected wherever possible (i.e., not impacted by
proposed improvements). In order to accomplish
the objectives of adding hydraulic capacity while
minimizing impacts to the exiting sensitive wetland
vegetation, The Preferred Alternative Design for
Reach 2 consists of extending the channel geom-
etry south of the existing channel to improve flood
control. That is, a channel with a bottom width of
50 feet is proposed in an alignment slightly south
of the existing Reach 2 alignment. The longitudinal
slope along this shifted alignment is approximately
0.35 percent. The northern 30 feet of this chan-
nel is proposed as an earthen with riparian vegeta-
tion and 4 to 1 (horizontal to vertical) side slopes
that daylight in the vicinity of the existing chan-
nel southern limits. The southern 20 feet of the
channel is proposed as concrete lined with 1.5 to
1 (horizontal to vertical) side slopes. South of the
concrete lined channel, at an elevation of approxi-
mately 8 feet above the channel bottom, a flood-
able green space is proposed. North of the existing
channel, a 20-foot buffer zone and 10-foot pedes-
trian path was assumed. North of pedestrian path
a fill slope and fill pad was incorporated into the
hydraulic modeling as described in Reach 1. Figure
5-2 shows a typical cross section for Reach 2 of the
Preferred Alternative Design.

APPENDIX D



GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY

FIGURE 5-2

REACH 2 PREFERRED ALTERNATIVE DESIGN TYPICAL CROSS SECTION

| GRADING EXISTING 0 |
g umts GEET?H | | — FILL SLOPE — | ;’E —
e g A0 GREEN SPACE,. | L | / e - 20° Q&L:j R 1 S s
ge T =
s e I- —I PROPOSED e = LIMITS é

FINISH GRADE
PROTECTION

REACH 3 — CONCRETE LINED
CHANNEL

Similar to Reach 1, no changes were proposed to
the typical cross section of Reach 3 as part of the
Preferred Alternative Design. A 10-foot pedestrian
path, fill slope, and fill pad were incorporated into
hydraulic modeling north of the existing north
channel bank top of slope (same assumptions as
described in Reach 1). Modifications, including a
wider bottom width, at the upstream and down-
stream limits of Reach 3 were included to transi-
tion to the wider Reach 2 and Reach 4 geometries,
respectively.

REACH 4 — TRIPLE RCB
CULVERT

The Preferred Alternative Design for Reach 4 in-
cluding adding a 15 feet wide by 8 feet high RCB
culvert adjacent to and north of the existing triple
11 feet wide by 8 feet high RCB culvert in order
to increase culvert capacity. The geometry of this
additional culvert was determined through hydrau-
lic modeling. The assumed hydraulic modeling did
not consider a geometry reduction as result of po-
tential debris loading, and doing so would result in
a larger geometry being required.
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REACH 5 — CONCRETE LINED
CHANNEL

With the exception of the widening the down-
stream connection with Reach 4 to create a transi-
tion, no improvements are proposed to Reach 5.
This reach is fairly steep, and hydraulic modeling
indicates that Reach 5 will have adequate hydraulic
capacity to convey the 100-year frequency storm
event if the hydraulic capacity of Reach 4 is ade-
quately improved.

REACH 6 — EARTHEN BOT-
TOM, CONCRETE SIDE SLOPE
CHANNEL

Hydraulic modeling indicated that Reach 6 does
not have adequate capacity to convey the 100-year
frequency design storm event within the channel
banks; however, this modeling also shows that the
resulting flooding does not inundate existing struc-
tures (i.e., within the Study Area, the flooding is
limited to a parking lot). As such no improvements
were proposed to Reach 6 as part of the Preferred
Alternative Design.

Preferred Alternative Design
Results

The hydraulic modeling of the Preferred Alternative
Design indicates reduced water surface elevations,
at varying magnitudes in comparison to the exist-
ing conditions, for Reaches 0 through 5. The most
significant improvements are observed for Reach
1 where, on average, water surface elevations are
reduced by approximately five feet for the 100-
year frequency design storm event. Along Reach
2 water surface elevations are reduced between
approximately one to two feet. Water surface el-
evations along Reach 3 are also reduced by, on
average, approximately one foot. Along Reach 4,
the hydraulic modeling indicates that the 100-year
flow will be entirely conveyed within underground
culverts. The Reach 4 improvements result in a sig-
nificant decrease in the water surface elevations
along Reach 5. No improvements are proposed in
Reach 6; however, the proposed improvements to
Reach 4 result in reduction of the water surface el-
evations at the downstream limits of Reach 6. The
results of the hydraulic modeling of the Preferred
Alternative Design are provided in Attachment 4.

The hydraulic modeling results were used to pre-
pare inundation maps. Geographic Information
Software (GIS) was used to prepare the inundation
maps. The software compared the HEC-RAS gener-
ated water surface elevations to the existing and
assumed topography for the existing condition and
Preferred Alternative Design, respectively, in order
to generate geospatial depths and limits of flood-
ing. The inundations maps are provided in Attach-
ment 5.
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Summary

The City is preparing a Study to develop and evalu-
ate scenarios for the portion of the Alvarado Creek
channel in the Grantville area, which is located
near the Grantville Trolley Station. Enhancements
to Alvarado Creek have the potential to reduce
the risk of flooding, improve natural habitat, and
provide various multiple benefits including addi-
tional green space and pedestrian connectivity (i.e.,
transform Alvarado Creek into an amenity). Thus,
enhancements to Alvarado Creek may facilitate re-
development of the properties along the creek and
are consistent with the Navajo Community Plan.
This Hydrology Background Report was prepared
as part of the overall planning in order to evalu-
ate specific development scenarios and provide
general recommendations to improve the hydraulic
conveyance and reduce water surface elevations of
Alvarado Creek through the Study Area.

Data collection was performed in order to get a
better understanding of the Study Area and to fa-
cilitate the preparation for the hydraulic models.
The data collection included performing a topo-
graphic survey of the Study Area, reviewing as-
built drawings, review FEMA data, and conducting

a site visit. In the context of the Hydrology Back-
ground Report, the purpose of the data collection
was to acquire, filter, and organize information re-
lated to the Study Area in support of preparing hy-
draulic modeling of the existing condition.

The determination of peak flow rates for this Study
was based on data obtained from FEMA FIS. Ad-
ditionally, the USGS StreamStats 3.0 Program was
utilized to gain watershed related data. The FEMA
FIS data is consistent with the data obtained from
the StreamStats Program. The Alvarado Creek wa-
tershed at Mission Gorge Road is approximately
13.7 square miles (8,737 acres). The 100-year fre-
guency peak design storm flow obtained from the
FEMA FIS and utilized in the Study is 5,100 cubic
feet per second (see Table 3-1 for addition design
storm events).

For the purposes of this Study, the Alvarado Creek
was divided into seven reaches. The culvert at Mis-
sion Gorge Road is identified as Reach 0, and the
portion of Alvarado Creek within the Study Area
is identified as Reaches 1 through 6 moving from
downstream to upstream. Reaches were deter-

mined by sections of the creek having consistent
geometries and compositions (see Table 4-1).

Hydraulic modeling of the existing condition in-
dicated that in general the system does not have
adequate capacity to convey the 100-year fre-
guency storm. In particular, Reach 2 has the least
hydraulic capacity. The area of Reach 2 includes
sensitive wetland habitat, which results in potential
limitations on what may be proposed to improve
hydraulic conveyance through this reach. In gen-
eral, impacts to sensitive wetland habitat should be
avoided as much as possible. The hydraulic model-
ing of the existing condition also indicates that the
Mission Gorge Road culvert and the culvert located
within the Study do not have the capacity to con-
vey the 100-year frequency storm event (each has
the capacity to convey approximately the 25-year
frequency storm event). Both of these culverts will
result in backwater during large storm events (e.g.,
50- and 100-year frequency storm events) with the
Mission Gorge Road culvert contributing to the in-
undation of Mission Gorge Road as well as several
properties located along Reaches 1 and 2 north of
Alvarado Creek.

The identified existing condition deficiencies, pre-
liminary hydraulic design calculations results, the
constraint of having limited property (area), and
the potential location multi-use features were con-
sidered as part of the process to formulate three
initial alternative designs. The three alternative de-
signs were presented to the public through a num-
ber of outreach workshops and also to various City
departments in order to solicit feedback. Based on
a combination of feedback from the public out-
reach and coordination with City departments, a
preferred alternative design was formulated that
included improvements to the Mission Gorge Road
and on-site culverts and widening Reach 2 (see Fig-

APPENDIX D

ure 5-2). Hydraulic modeling was performed for
the Preferred Alternative Design, and the results
indicate that the water surface elevations will be
reduced, at various magnitudes, across the Study
Area. The most significant reductions in water sur-
face elevations will be along Reach 1 and Reach 2
with reductions, on average, of approximately 5
and 1.5 feet, respectively. The hydraulic modeling
workmap and results are provided in Attachment
4, and inundation mapping of the existing and
proposed conditions is provided in Attachment 5.
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Attachments

Attachments are provided on the following pages in the order listed below.
Attachment 1: Applicable Flood Insurance Rate Maps for Alvarado Creek

Attachment 2: Site Photos

Attachment 3: Existing Conditions and Preferred Alternative Design Exhibits

Attachment 4: Model Workmaps and Output Tables
Attachment 5: Inundation Maps
Attachment 6: 30% Design Drawings

Attachment 7: Fill Depth Map
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APPENDIX D

3.3 Vertical Datum

All FIS reports and FIRMs are referenced to a specific vertical datum. The vertical datum
provides a starting point against which flood, ground, and structure elevations can be referenced
and compared. Until recently, the standard vertical datum in use for newly created or revised FIS
reports and FIRMs was the National Geodetic Vertical Datum of 1929 (NGVD). With the
finalization of the North American Vertical Datum of 1988 (NAVD), many FIS reports and
FIRMs are being prepared using NAVD as the referenced vertical datum.

All flood elevations shown in this FIS report and on the FIRM are referenced to NAVD,
with exception of two panels: 06073C2151F and 06073C2152F. These panels were not
updated with this revision and are referenced to NGV D. Flooding sources on the non-
updated FIRMs include Nestor Creek, Otay River, San Diego Bay, Telegraph Canyon
Creek, and Tijuana River. The profile panels and floodway data tables that contain
information corresponding with the non-updated panels have been included in NGVD, in
addition to al of the data being presented in NAVD. Structure and ground elevationsin
the community must, therefore, be referenced to NAVD. It isimportant to note that
adjacent communities may be referenced to NGVD. Thismay result in differencesin
Base (1-percent-annual-chance) Flood Elevations (BFES) across the corporate limits
between the communities. The conversion factor for each flooding source studied by detailed
methods is shown below in Table 12 “Flooding Source Conversion Factor.”

TABLE 12: FLOODING SOURCE DATUM SHIFT VALUES

Stream Name Elevation (feet NAVD above NGVD)
Adobe Creek +2.2
Agua Hedionda Creek +2.2
Agua Hedionda Creek (At City of Carlsbad) +2.2
AguaHedionda Creek (At City of Vista) +2.3
Alvarado Creek +2.1
Beaver Hollow Creek +2.2
Beeler Creek +2.1
Broadway Creek +2.1
Buena Creek +2.3
Buena Vista Creek +2.3
Buena Vista Creek Tributary 1 +2.3
Buena Vista Creek Tributary 3 +2.3
Calavera Creek +2.2
Carmel Valley Creek +2.1
Carroll Canyon Creek +2.1
Coleman Creek +2.5
County Ditch Creek +2.1
125



GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY

ATTACHMENT 2 - SITE PHOTOS
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Photo 1: Looking downstream (W) from 11'x8’ triple box culvert underneath Mission Photo 2: Looking downstream (W) towards 11°x8’ triple box culvert underneath Photo 3: Looking downstream (SW) near MTS trolley line upstream of Mission Gorge
Gorge Road in Reach 1 Mission Gorge Road in Reach 1 Road in Reach 1



Photo 4: Looking downstream towards Reach 1 (SW) at transition between vegetated
and concrete lined channel underneath MTS trolley line

Photo 5: Looking upstream towards Reach 2 (NE) at transition between vegetated and
concrete lined channel underneath MTS trolley line

A L e o b e
Photo 6. Looking downstream (E) along vegetated channe

APPENDIX D

| in Reach 2



GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY

Photo 7: Reach 3 looking upstream (E) towards 11°x8" triple box culvert underneath Photo 8: Close up of downstream end of 11°x8" trple box culvert underneath Grantville Business District (Reach 4)
Grantville Business District
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Photo 9: Looking west towards upstream end of triple box culvert from the
downstream end of Reach 5

Photo 10: Bottom of Reach 5 looking upstream (W) from upstream end of triple box
culvert

APPENDIX D
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Photo 11: Looking upstream from towards Reach 6 (E) at transition earthen bottomed
channel
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GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY
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Photo 12: Reach 6 looking upstream (E) under trolley line near Waring Road Photo 13: Downstream end of 11°x8" triple box culvert underneath Interstate 8 Photo 14: Upstream end of triple box culvert underneath Interstate 8 onramp from
onramp from Waring Road Waring Road
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ATTACHMENT 3 - EXISTING CONDITIONS AND PREFERRED ALTERNATIVE DESIGN EXHIBITS

LEGEND (EXISTING CONDITIONS) LEGEND (PROPOSED)
_____ PROPOSED CENTERLINE PROFILES SHOWN ON SEPARATE SHEET
— — — — PROPOSED CHANNEL TOE
— — — — PROPOSED CHANNEL TOP
PROPOSED LIMITS OF GRADING
] REINFORCED CONCRETE BOX CULVERT
WETLAND VEGETATION AREA
PROPERTY LINE 0.138 AC WETLAND AREA—-IMPACTED ERIPARIAI\;)
0.424 AC WETLAND AREA-IMPACTED (ARUNDO
20+00 CHANNEL STATION DESIGNATION (FEET) BY THIS STUDY) 0799 AC WETLAND AREA—CREATED,/ENHANCED
GRANTVILLE TROLLEY STATION

e EXISTING ACCESS ROAD

z

:

5620 FRIARS ROAD

AR IC SANDIEGO, CA 92110 AL R GRANTVILLE TROLLEY STATION/

: (FAX)619.291 4165 o ALVARADO CREEK ENHANCEMENT PROJECT
| Exonuesrne Compaxy rickengineering.com PRELIMINARY DRAFT PREFERRED PLAN
| San Diego Riversid Sac " Orange Phoenix Tucson

PROJECT ND. 17571AW, 06/2017 D 37



GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY

ATTACHMENT 4 - MODEL WORKMAPS & OUTPUT TABLES
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GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY
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GRANTVILLE TROLLEY STATION/ALVARADO CREEK REVITALIZATION STUDY

ATTACHMENT 5 - INUNDATION MAPS
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. CONTRACTOR SHALL ASSUME SOLE AND COMPLETE RESPONSIBILITY FOR JOB SIT
COND\T\ONS DUR\NG THE COURSE OF CONSTRUCTION OF THIS PROJECT \NCLUD\NG
ERSONS AND PROPERTY, AND THAT THIS REQUIREMENT SHALL
APPLY CONT\NUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS.

2. PURSUANT TQ SECTION 4216 OF THE CALIFORNIA GOVERNMENT CODE, AT LEAST
2 WORKING DAYS PRIOR TO EXCAVATION, YOU MUST CONTACT THE REGIONAL
NOTIFICATION CENTER (E.G., UNDERGROUND SERVICE ALERT OF SOUTHERN
CALIFORNIA 1-800-422-4133) AND OBTAIN AN INQUIRY IDENTIFICATION NUMBER.

3. NOTIFY SDG&E AT LEAST I0 WORKING DAYS PRIOR TO EXCAVATING WITHIN
10’ OF SDG&E UNDERGROUND HIGH VOLTAGE TRANSMISSION POWER LINES. (LE.,
69 KV & HIGHER)

CONSTRUCTION STORM WATFR PROTECTION NOTES

. TOTAL SITE DISTURBANCE AREA (ACRES) TBD
HYDROLOGIC UNIT/ WATERSHED ______ TBD
HYDROLOGIC SUBAREA 18D

2. THE CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS OF THE

0O wecp

THE PROJECT IS SUBJECT TO MUNICIPAL STORM WATER

PERMIT NO. R3-2013-0001AS AMENDED BY R%-20I5-0001AND R3-20I5-0100
O SWPPP

THE PROJECT IS SUBJECT TO MUNICIPAL STORM WATER PERMIT

NO. R9-2013-0001 AS AMENDED BY R9-20I5-0001 AND R9-2015-0100 AND

CONSTRUCTION GENERAL PERMIT ORDER 2009-0009-DWQ AS

AMENDED BY ORDER 2010-0014-DWQ AND 2012-0006-DWO

TRADITIONAL: RISK LEVEL 1020 30

LUP:RISK TYPE 102030

3. CONSTRUCTION SITE PRIORITY

- ALVA

SHEET INDEX

SHEET | DISCIPLINE TITLE LIMITS

NO. CODE
| G-I COVER SHEET
2 c-I TYPICAL CROSS SECTIONS
3 c-2 CHANNEL PLAN & PROFILE STATION 8+00 TO STATION (3+00
4 -3 CHANNEL PLAN & PROFILE STATION 13+00 TO STATION 21+00
5 c-4 CHANNEL PLAN & PROFILE STATION 21+00 TO STATION 29+00
6 c-5 CHANNEL PLAN & PROFILE STATION 29+00 TO STATION 37+00
7 c-6 CHANNEL PLAN & PROFILE STATION 36+50 TO STATION 44+00
8 c-7 CHANNEL PLAN & PROFILE STATION 44+00 TO STATION 49+50
9 c-8 SITE PLAN

10 c-9 SITE PLAN
I C-10  [SITE PLAN

12 c- SITE PLAN

3 C-12 |SITE PLAN

14 C-13  [SITE PLAN

5 C-14  [SITE PLAN

16 C-I5 |SEWER PLAN & PROFILE STATION 1+00 TQ STATION 5+00

DISCIPLINE _CODE

ESCONDIDO

<
SIDENT_ENGINEER. THE WORKING DRAW\NGS >
o

F THE WORKING

TRAFFIC CONTROL SECTION WILL ISSUE A TRAFFIC CONTROL PLAN (TCP) ~

PERMIT, WORK SHALL NOT BEGIN IN THE PUBLIC RIGHT OF WAY WITHOUT -

THE APPROVED TCP PERMIT. -
PROJECT
LOCATION

RANCHO BERNAADO

POWAY.

EL cAON

NOT TO SCALE

SHEET 13

SAEET & T ————_ |

SHEET I

D

THESE PLANS WERE PREPARED IN CONJUNCTION WITH THE GRANTVILLE TROLLEY
STATION/ALVARADO CREEK ENHANCEMENT STUDY (DRAFT JULY 20I7). THE STUDY OQUTLINES
L RECOMMENDATIONS FOR CREEK AND CONNECT\V\TY IMPROVEMENTS
ADO CREEK WITHIN A DEFINED STUDY AREA. THE STUDY OU
CREEK CHANNEL IMPROVEMENTS TO REDUCE THE EXTENT OF FLOODING AND PROVIDE NEW
CONNECTIONS FOR ACCESS TO GRANTVILLE STATION. THE CONCEPTS FOR THE CREEK CORRIDOR
ARE BASED ON EVALUATION OF EXISTING CONDITIONS, CONSIDERATION OF ALTERNATIVES, AND
PRELIMINARY HYDRAULIC MODELING. THE PREPARATION OF DRAFT 30% PLANS WAS INCLUDED IN
THE SCOPE OF THE STUDY IN ORDER TO SUPPORT GRANT APPLICATIONS AND OTHER STEPS
TOWARD DESIGN AND FUNDING OF A FUTURE PROJECT. THESE PLANS ARE PREPARED FOR A

STUDY AND ARE NOT PREPARED AT THE PROJECT LEVEL FOR THE ALVARADO CREEK CORRIDOR.

THESE PLANS ARE NOT INTENDED TO SATISFY THE REVIEW AND PERMIT REQUIREMENTS OF

APPLICABLE AGENCIES. FURTHER PLANNING, DESIGN, AND TECHNICAL ANALYSIS WOULD BE NEEDED

RADO CREEK ENHANCEMENT ......
STUDY

TRAFFIC CONTROL NQOTES:

THE CONTRACTOR SHALL, PER SECTION X-XX.X.X OFTHE CONTRACT
SPECIAL_PROVISIONS, PREPARE TRAFFIC CONTROL WORKING DRAWINGS
AND SUBMIT THEM TO THE RE

WILL BE SENT TO THE ENGINEERING TRAFFIC CONTROL SECTION
REVIEW AND APPROVAL. THE CONTRACTOR SHALL ALLOW A M\N\MUM
OF 20 WORKING DAYS FOR REVIEW O DRAWIN
OPORL APPROVAL OF THE. TRAFTIC. CONTROL PLAN: THE ENGINEERING

IMPROVEMENTS STANDARD DRAWINGS SYMBOL

CONCRETE CHANNEL SDD-108

PEDESTRIAN PATH SDD-108

PEDESTRIAN BRIDGE SDD-108

CENTERLINE e

DAYLIGHT — - —

REINFORCED BOX CULVERT —  ——

PROPOSED SEWER —-_— =

WATER SURFACE ELEVATION <
WORK TO BE DONE

THE PROJECT PROPOSES THE REALIGNMENT AND W\DEN\NC

F THE ALVARADO CREEK CHANNEL BETWEEN WARIN
M\SS\ON GORGE ROAD. IN. ACCORDANCE WITH THESE SPEC\F\CAT\ONS
AND PLANS NUMBERED XXXXX-0I-D THROUGH XXXXX-16-D.

MONUMENTATION/SURVEY NOTES

THE CONTRACTOR SHALL BE RESPONSIBLE FOR SURVEY MONUMENTS AND/OR VERTICAL
CONTROL BENCHMARKS WHICH ARE DISTURBE| ROYED BY CONSTRUCTION. A
LICENSED LAND SURVEYOR OR LICENSED CW\L ENG\NEER AUTHORIZED TO PRACTICE LAND
SURVEYING IN THE STATE OF CALIFORNIA SHALL FIELD LOCATE, REFERENCE, AND/OR
PRESERVE ALL HISTORICAL OR CONTROLLING MONUMENTS PRIOR ANY EARTHWORK,
DEMOLITION OR SURFACE IMPROVEMENTS. IF DESTROYED, A LICENSED LAND SURVEYOR
SHALL REPLACE SUCH MONUMENT(S) WITH APPROPRIATE MONUMENTS. WHEN SETTING
SURVEY MONUMENTS USED FOR RE-| ESTABUSHMENT OF THE DISTURBED CONTROLLING
SURVEY MONUMENTS AS REQUIRED BY SECTIONS 6730.2 AND 877I0F THE BUSINESS

AND PROFESSIONS CODE OF THE STATE OF CAUFORN\A A CORNER RECORD OR RECORD
OF SURVEY, AS APPROPRIATE, SHALL BE FILLED WITH THE COUNTY SURVEYOR. IF
VERTICAL CONTROL IS TO BE DISTURBED OR DESTROYED, THE CITY OF SAN D\EGO F\ELD
SURVEY SECTION SHALL BE NOT\F\ED IN WRITING AT LEAST 7 DAYS PRIOR TO CONSTRUCTION.
THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE CQST OF REPLACING AND VERTICAL
CONTROL BENCHMARKS DESTROYED BY THE CONSTRUCTION.

FIELD DATA

BASIS OF BEARINGS:

THE BASIS OF BEARINGS FOR THIS SURVEY IS THE CALIFORNIA COORDINATE
SYSTEM OF 1983 (CCS 83) ZONE 6, NAD 83 (EPOCH 1991.35) BASED UPON THE GRID
BEARING STATION SDGPS 217 AND STATION SDGPS 876, AND IS DETERMINED BY
GPS RTK MEASUREMENTS TAKEN ON JULY 14, 2016, BOTH STATIONS PER RECORD
OF SURVEY 14492,

BENCHMARK:

THE BENCH MARK FOR THIS SURVEY IS THE BRASS PLUG ON TOP

OF CONCRETE CURB LOCATED AT THE NORTHEAST CORNER OF TWAIN AVE &
MISSION GORGE ROAD, PER CITY OF SAN DIEGO VERTICAL CONTROL BOOK
DATED OCTOBER 4, 20l

FIELD NOTES:

DATUM: MSL DATUM, PER U.S.G.S ADJUSTMENT OF 1370

TLINES POTENTIAL

ALVA

PRI REET 15

PLANS FOR THE CONSTRUCTION OF
ALVARADO CREEK
ENHANCEMENT STUDY

COVER SHEET

IF THIS BAR DOES

NOT MEASURE I’
THEN DRAWING IS

NOT TO SCALE.

SAN DIEGO)

O ASBS OHGH OIMEDUM OILOW g S‘EV"“LERAL
ABBREVIATIONS LEGEND
ACP ASBESTOS CEMENT PIPE EXIST EXISTING RT RIGHT —
ADJ ADJUST FL FLOWLINE R/W RIGHT OF WAY
BC BEGIN CURVE H HEIGHT SCRW STEEL CYLINDER ROD WRAPPED ——
BEG BEGIN HORZ. HORIZONTAL D STORM DRAIN SHANNEL PLAN & r _]
BCR BEGIN CURB RETURN LF LINEAR FEET STA STATION ————
BLVD BOULEVARD LT STLCL STEEL CYLINDER SITE PLAN
BRG. BEARING MH MANHOLE AL
SWR SEWER
cl CAST IRON MIN MINIMUM TEL TELEPHONE
¢ CENTER LINE MOD MODIFIED TRaNS TRaNeIoN SEWER PLAN
CONC CONCRETE N NORTHING VAR VARIES & PROFILE
csP CALTRANS STANDARD PLANS ~ NO- NUMBER VCES VITRIFIED CLAY EXTRA STRENGTH
cT OURT Pl POINT OF INTERSECTION veP VITRIFIED CLAY PIPE
E EASTING PL PROPERTY LINE VERT. VERTICAL
£C END CURVE PVC POLYVINYL CHLORIDE w WIDTH
ELEC ELECTRICAL R RADIUS WSE WATER SURFACE ELEVATION
ELLELEV  ELEVATON RCB REINFORCED CONCRETE BOX TR WATER
’ RCP REINFORCED CONCRETE PIPE
EC EQUAL RCSC REINFORCED CONCRETE
STEEL CYLINDER N
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TABLE E-1: ITEMIZED COST ESTIMATE

TITLE: GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY

Perferred Design Alternative - Preliminary Estimate

CONTRACT NO.:
ENGINEER'S OPINION:
PROJECT MANAGER:

$10,392,200

ENGINEER'S OPINION

ITEM DESCRIPTION QUANTITY UNIT AMOUNT
Preconstruction Services
Mobilization 1 LS $4,000.00 $4,000.00
Subtotal $4,000.00
Landscape Irrigation
Temporary Irrigation 3,580 SF $0.50 $1,790.00
Subtotal $1,790.00
Miscellaneous Surface Improvements
Porous Concrete 1,310 cY $450.00 $589,500.00
Subtotal $589,500.00
Grading
Clear and Grub 3,580 SF $0.91 $3,265.23
Excavate and Export 8,330 cY $20.00 $166,600.00
Subtotal $169,865.23
Miscellaneous Improvements
Pedestrian Bridge 3,600 SF $320.00| $1,152,000.00
Subtotal $1,152,000.00
Drainage
PCC Box Culvert 1,470 LF $2,700.00| $3,969,000.00
PCC Drainage Channel 1,510 LF $1,072.20| $1,619,022.00
Subtotal $5,588,022.00
Sewer
30" PVC Sewer Main 340 LF $194.00 $65,960.00
Sewer Manhole 1 EA $1,135.00 $1,135.00
$67,095.00
Construction Subtotal $7,572,300
SWPPP $28,000
Field Orders (if applicable) $20,000
N OT FO R CO N STR U CTI O N Eng. Design (5% of Const. Subtotal) $378,700
! Contingency (20% of Const. Subtotal) $1,514,500
FO R STU DY PU R POS ES O N LY Const. Bond (5% of Const. Subtotal) $378,700
’ Environmental Permitting/Monitoring $500,000
Project Total| $10,392,200

Notes:

1. Details of fill area not included in this study. Cost associated with fill import, landscaping, improvements, etc. for the
fill area north of Alvarado Creek are not included in this cost estimate.
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ALVARADO CREEK REVITALIZATION STUDY

NAVAJO COMMUNITY PLANNERS: FLOODING

SUBCOMMITTEE MEETING
September 7, 2016 | 1-3 PM

AGENDA

1-1:15pm: Welcome and Introductions
1:15pm: Meeting begins
Meeting Purpose

e Review the Alvarado Creek Enhancement
Project update process and purpose

e  Discuss planning group members’ vision for
the Project and key concerns

e  Solicit input from community members on
their priorities for the Project

Agenda

1. Alvarado Creek Enhancement Project Purpose
and Process (10 minutes)

a. Scope and schedule
b. Relationship to other planning efforts

c. Public outreach program
2. Existing Conditions Analysis (15 minutes)

3. Discussion of Project Vision and Key Issues (up
to one hour)

4. Any Other Public Comment (10 minutes)

5. Wrap-Up and Next Steps

F-2



PRESENTATION

Grantville Trolley Station/Alvarado
Creek Enhancement Project

Flooding Subcommittee Meeting

September 7,2016

DYETT & BHATIA

Urban and Regional Planners

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

Project Purpose

* Address flooding along Alvarado Creek
- Potential solutions include widening and realigning creek
channel
* Increase access to Grantville Trolley Station
- For instance, connect properties to the north of station
via pedestrian/bike bridge over creek
* Enhance Alvarado Creek as an amenity
- Create circulation network for bicyclists and pedestrians
- Explore concepts for parks along and adjacent to the
creek
- Enhance connections to the creek

* Improve the creek’s water quality

5of 30
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Agenda

Project Purpose and Process
Preliminary Existing Conditions Analysis
Discussion of ProjectVision and Key Issues

H WS

Wrap-up and Next Steps

20f30

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

Project Background

* Alvarado Creek revitalization has been previously studied

* This Project was precipitated by the Grantville Focus Plan
Amendment (adopted 2015), which includes the following
objectives:

- Encourage transit-oriented development
- Create active, attractive, and pedestrian-focused environment
- Provide more housing choices

- Provide opportunity for pedestrian-bicycle bridge over Alvarado
Creek

* Revitalization of Alvarado Creek is also a component of the San
Diego River Park Master Plan

* The Project funded by grant from San Diego’s regional planning
agency (SANDAG)

6 of 30
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2. Preliminary Existing
Conditions Analysis

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

() Gt Toutey sy
e i . (G i)
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GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

|. Project Purpose and Process

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

. . .
Project Timeline
Existing Conditions and Conceptual Design Preferred Design
Hydrology Analysis and Feasibility Testing Refinement and Trail
Design
Summer | - Data gathering and analysis
2016
Fall L .
2016 - Existing Conditions Report
- Feasibility Criteria
Winter | - Multi-Pronged Outreach - Alternatives
2016/17 | - Multi-Pronged Outreach ~ Development
Summary - Feasibility Testing . .
SZPD”I’;E - Technical Working Eldat:‘catlonal Signage
- Final Hydrology Report Group L .
- Community Workshop ~ ~ Feasibility Scoring
Summer for Creek
2017 Alternatives
- Feasibility Scoring
“ . . . . for Trail Alternatives
CPG meeting will be held during project, schedule TBD. 7 0f30
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Project Timeline

2F0a|I|7 - Outreach on Preferred Alternative and Feasibility
Report

Winter
2017118 - Draft and Final Revitalization Plan and Feasibility Report
Spring

2018 - 30% Construction Drawings

Summer - Cost Estimate

2018

- Project completion

80f 30
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Planned Land Use | Existing Roadway Classifications ,
g L qo8 8 | %
. Business P;ark - Resi;enfial 4 | L i ‘f i |

i

Adjacent to Creek

1’ Residential - Medium High

7,

the cresle are privately
Office owned T hey de ol blic
Single Family Residential S
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GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting GRANTVILLE TROLLEY STATIO| /ARADO CREEK ENHANCEMENT PROJECT | CP(

Channgl_onditions

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

Hydrology
.~ FEMAEffectiveFlowRateData

Location Along  Drainage Area  10-year storm  50-year storm  100-year storm

Alvarado Creek (sq. miles) event fl event event
(cfs) (cfs) (cfs) i
Upstream of 12.1 2,300 3,700 4,300 5
Waring Road R=_
Downstream of 13.4 2,600 4,300 4,800 [y
Waring Road
At San Diego 14.0 2,700 4,500 5,100
River

220f 30
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GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

Channel Conditions

Consistent flooding

Last City of San Diego Maintenance Date:
October 2015

Source - ABC

Dated - January 2016

250f30 (R

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

Discussion Project
Objectives:
* What would you like this Project B "'
to achieve? Flooding
* What concerns, if any, do you
have? .

Alvarado Creek as

* What other opportunities does
an amenity

this area have?

. Water Q&ality: -

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

4. Next Steps

* Existing Conditions Report (Fall 2016)
* Multi-Pronged Outreach (Fall 2016)

* Develop channel improvement and trail alignment
alternatives (Winter 2016 —2017)

29 of 30
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3. Discussion

26 of 30

GRANTVILLE TROLLEY STATIOI /ARADO CREEK ENHANCEMENT PROJECT | CPG Me:

Discussion

Key to this Project’s public participation strategy is
to meet people where they are.

Where, when, and how do you suggest we reach out
to community members (e.g., specific events,
locations, days of the week)?

28 of 30

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT PROJECT | CPG Meeting

Thank you and keep in touch!

Seth Litchney, Project Manager
SLitchney@sandiego.gov
(619) 236-6892

300f 30
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NAVAJO COMMUNITY PLANNERS: FLOODING

SUBCOMMITTEE MEETING

January 11, 2017 | 6:30-8 PM

AGENDA

1-1:15pm: Welcome and Introductions

1:15pm: Meeting begins

Meeting Purpose

Review the Alvarado Creek Enhancement
Project update process and purpose

Discuss planning group members’ vision for
the Project and key concerns

Solicit input from community members on
their priorities for the Project

Agenda

1.

2.

3.

Call to Order
Roll Call of Board Members

Modifications to Agenda (2/3 vote require-
ment to change Information items to Action
ltems prior to agenda adoption)

Minutes: Approval of the December 14, 2016
Meeting Minutes

Officers Report

Chair — Matt Adams
Vice Chair — Jay Wilson
Treasurer — Marilyn Reed

Elected Officials’ Reports

5.

Public Comment on Non-Agenda Items (3
minutes each)

Informational Presentations:

a. Alvarado Storm Drain/Creek Project: Lisa
Lind

b. San Carlos Library Design: David Pfeifer, ar-
chitect

Action Items:

Election Committee — Creation of the NCPI Elec-
tion Committee for the Wednesday, March 8,
2017 Board of Directors election.

Community Group Reports:

Allied Gardens Community Council

Del Cerro Action Council

San Carlos Area Council

Mission Trails Regional Park Advisory Board

Old Business / New Business / Adjourn



PRESENTATION

Grantville Trolley Station/Alvarado

Creek Enhancement

Navajo Community Planners Meeting
January 11, 2017

DIEGQ)

p) Planning Department

Existing Conditions Report

+ Available at the City of San Diego Website:
https://www.sandiego.gov/planning/community/profi
les/navajo#Grantville Trolley Station/Alvarado Creek
Enhancement Study

SO Departraret
Select
Community
Planning
Areas

p) Planning Department

Land Use Summary

p) Planning Department

Study Area and Objectives

+ Address flooding, e | .
stormwater, and | Al = 5
water quality | - e e
issues; Vo

« Increase access to | |

the trolley and
Alvarado Creek;

* Enhance Alvarado Creek as an amenity that
includes pedestrian/ bicycle trails; and

« Foster transit oriented development adjacent to
the Grantville Trolley Station.

D) Planning Department

Community Planning Areas

* Eastern Areas

= Encants

= Fairbanks Ranch Country Club
« Greater Golden Hil

* Keamy Mesa

« Kensington-Talmedgs
 Lajolla

« Linda Vista

 Midhway Pacific Hwy Corridor

= Miramar Rarch Nerth

* Mira Mesa

« Mission Beach Scroll down
+ Mission Yalley and select
- Huin < Navajo

» Normal Heights

sandiego.gov

) Planning Department

Land Use Summary

sandiego.gov

D) Planning Department

Alvarado Creek Watershed

sandiego.gov

Community Profiles Navajo Traning

Select Report

sandiego.gov

D) Planning Department

Land Use Summary

sandiego.gov

APPENDIX F

) Planning Department

Timeline

sandiego.gov

D) Planning Department

Existing Conditions Summary

Ownership —> Opportunities to discuss revitalization plan
Existing development faces away from creek ~ — Supplemental development regulations

) Planning Department

Existing Conditions Summary

Ownership ~» Opportunities to discuss revitalization plan
Existing development faces away from creek > Supplemental development regulations
Lack of internal streets — Transit-oriented development

Limited access to the trolley —> Bridge connection over the creek

sandiego.gov



ALVARADO CREEK REVITALIZATION STUDY

) Planning Department D) Planning Department
Transportation and Access

Existing Conditions Summary
g e

Ownership

. ~» Opportunities to discuss revitalization plan
Ya-mile

Existing development faces away from creek - Supplemental development regulations
TRANSPORTATION NETWORK AND ACCESS

Lack of internal streets — Transit-oriented development

~» Bridge connection over the creek
Natural areas and jurisdictional resources
Permitting and regulations

Limited access to the trolley

—» Sensitive design and green infrastructure

— Opportunities for open areas and buffers

sandiego.gov

D) Planning Department

Alternatives Development and Feasibility

+ Storm water function

+ Land availability

* Route directness and continuity
* Regulatory permitting

« Sustainability

» Cost

...and more!

sandiego.gov

sandiego.gov

D) Planning Department

Biological Resources

R

sandiego.gov

Next steps - Tentative Schedule
Flooding Subcommittee - late January
Community Workshop - February 15th

Online Survey
Navajo Planners - March

www.sandiego.gov/planning/community/profiles/
navajo#Grantville Trolley Station/Alvarado Creek
Enhancement Study

sandiego.gov

D) Planning Department

sandiego.gov



DEL CERRO ACTION COUNCIL AGENDA
January 26, 2017 | 7 PM

AGENDA

1.

2.

Call meeting to Order
Pledge of Allegiance
Approval of January Agenda

Approval of the October DCAC General Meet-
ing Minutes

Community Police Report

SDPD Community Relations Officer John Stef-
fen

SDSU Police  Community Resource Officer
Mark Peterson and Nicole Borunda, Commu-
nity Relations Manager for SDSU

DCAC Officers Report

President Report
Vice President Report

Treasurer Report
Elected Officials Report:

Councilmember Scott Sherman: Liz Saidkha-
nian, Council Representative for Del Cerro

Congresswoman Susan Davis Representative

10.

11.

12.

Main Topics:

Lisa Lind, Senior Planner for the City and Proj-
ect Manager for resolving the Alvarado Creek/
Storm Drain Flooding issue in Grantville, will
provide a Power Point presentation on the
“Grantville Trolley Station/Alvarado Creek En-
hancement Study”

Mark Rawlins, Friends of Del Cerro, provide
update on the Del Cerro Maintenance Assess-
ment District.

Old Business
New Business

Next Meeting — Thursday, April 27 — 7 p.m. in
Temple Emanu-El

Adjourn

APPENDIX F
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COMMUNITY WORKSHOPS
February 13 & 15, 2017

The City of

SAN DI EGOJ
You’re invited to participate

Grantville Trolley Station/
Alvarado Creek
Enhancement Study

Community Workshops Address flooding,

stormwater, and water
[+[VE1113%

Feb I'U.a]fy 13“" Increase access to the
5:30-7:00 PM * varado Craok

Mission Trails Regional Park FORENEE ANARACO CIEEKEs
L. an amenity that includes
Visitor Center pedestrian/bicycle trails
One Father Junipero Serra Trail

Foster transit oriented
AND development adjacent to the
Grantville Station

February 15~
11:30 AM - 1:00 PM

Junior Achievement San Diego
4756 Mission Gorge Place

(Directions provided on back)

The study is being led by the City of San Diego, and is funded by a Smart
Growth Incentive Program grant from the San Diego Association of
Governments (SANDAG). An Existing Conditions Report is available on the
study area at this website:

www.sandiego.gov/planning/community/profiles/navajo#Grantville Trolley
Station/Alvarado Creek Enhancement Study
Contact

) Lisa Lind
(SANDAG ransiWet (619) 236-6531

llind@sandiego.gov

1010 Second Ave. Suite 1100, San Diego, CA 92101 | (619) 235-5200 | planning@sandiego.gov | sandiego.gov/planning

Directions to Community Workshops

Mission Trails REQIOHBl@
Park Visitor Center

Visitor Center Mr'ssv‘x'rau‘s

Regional Park

o
Ksonp, g
.

From I-8 - Take Interstate 8 to the

(N O‘“m, s, Ur_,pﬁ = Rlangg
Mission Gorge Road/Fairmount Avenue a5y @u“f\ﬁ % e S
exit. Turn north onto Mission Gorge Road & 8 ? & .
and proceed for 4.2 miles. When you pass .., e y i Ty %,
the Jackson Drive intersection, move into " o o

the left lane. Look for the large wooden Mission Trails Regional Park sign on the left side of the road,
and turn left onto Father Junipero Serra Trail.

From Highway 52 - Take Highway 52 to the Mast Blvd. exit. Driving from the west, turn left onto
Mast Blvd, go under the freeway to the first traffic signal at West Hills Parkway, and turn right.
Driving from the east, exit Mast Blvd. and turn right. Turn right again at the first traffic signal onto
West Hills Parkway and right onto Mission Gorge Road. Proceed south on Mission Gorge Road for 2.4

miles. Look for the large wooden Mission Trails Regional Park sign on the right side of the road, and
turn right onto Father Junipero Serra Trail.

3y Junowaey

%
L
2

. . s Gorge Ftae k.
Junior Achievement e

From I-8 Heading West - Exit Waring IL
Road, heading north. Take a sharp right /(

onto Adobe Falls Road. Continue over the

bridge, heading west, onto what is now Alvarado Canyon Road. Make a right turn at the first stop

sign, which is Mission Gorge Place. Make a right into the second driveway, heading east. Pass the post
office and take the next left turn up the hill to the large white building.

From I-8 Heading East - Take Interstate 8 East to Mission Gorge Road. Make a left onto Mission
Gorge Road. Make 1st right under the bridge onto Alvarado Canyon Road. (Turn away from Starbucks
and Chili's.) Follow the freeway to your right, obeying the yield sign (rather than the stop sign to the
left). Continue on Alvarado Canyon to the stop sign at Mission Gorge Place. Make a left turn onto
Mission Gorge Place. Take an immediate right onto the second driveway, heading east. Pass the post
office and take the next left turn up the hill to the large white building.

1010 Second Ave. Suite 1100, San Diego, CA 92101 | (619) 235-5200 | planning@sandiego.gov | sandiego.gov/planning




BOARDS

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY

FLOOD CONTROL/CAPACITY AND CREEK AMENITIES

One goal of this study is to address the issue of
flooding in the Study Area. The following is a list of
flood control strategies and creek amenities that will

help mitigate flooding in the Study Area. FLOOD CONTROL INFRASTRUCTURE PROJECT EXAMPLES

CREEK DEEPEN
RE-ALIGNMENT CHANNEL

WIDEN
RAISE BANK CHANNEL

AEIGHT REACHES

Pocket Park

NATURAL ENHANCE
CHANNEL CHANNEL SIDES
BOTTOM (GABIONS)

REDUCE TRAIL

BARRIERS/ ALIGNMENT
CULVERTS

Green Street

LINEAR POCKET
PARKS PARKS

HABITAT GREEN
BUFFERS STREETS

Reduce Barriers Enhance Channel Sides (gabions)

Linear Park

APPENDIX F
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GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY

Within the Study Area, the Alvarado Creek
channel extends approximately 4,400 feet from
Mission Gorge Road to Waring Road onramp to
Westbound I-8. The portion of the creek in the
Study Area is a series of open channels and

box culverts and is divided into several reaches,
identified as 1 through 6 and Mission Gorge Road.

Reach 2

REACH
PHOTO MAP

Mission Gorge Road

1 - >l
Reach 1

ALVARADO CREEK OVERVIEW

REACH CAPACITY SUMMARY

Bottom
Width

Opportunities for Enhancement

The Navajo Community Plan and the San

Approx.
Length

Existing|

EL ] Capacity)|

Channel Type

Diego River Park Master Plan have provided the Mission Gorge Triple RCB 33 128 10-year
following recommendations for Alvarado Creek: Road
1 Concrete Trapezoidal 29.5 550 25-year
e Improve water flow for Alvarado Creek to
connect to the San Diego River. 2 Vegetated 131016 1,100 Zyear
) ) L. 3 Concrete Trapezoidal 29.5 550 25-year
e Enhance pedestrian and bicycle connectivity to -
the creek and to Grantville Trolley Station 4 Triple RCB 33 1:340 25-year
. ) ) 5 Concrete Trapezoidal 45 175 25-year
* Improve open space and trail connections with
Alvarado Canyon and Navajo Canyon 6 Concrete & Vegetated a4 550 <25-year
) Trapezoidal
Reach 3
Reach 5

Reach 4

—»

1 | Open Channel - Concrete
<—>1

Mission Gorge Rd

Reinforced Concrete Box Culvert

Reach 1

Reach 6
1 Open Channel - Vegetated
| Bottom, Concrete Sides
—1
Reach 5
Open Channel -
Concrete

Reach 2

Open Channel - Vegetated

1
]
Reach 4 1
Reinforced Concrete Box Culvert |

Reach 3
Open Channel - Concrete

Reach 6

F-12
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GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY

ALTERNATIVE 1 - Linear Park o

RD REACH 1 REACH 2 REACH 3 REACH 4 REACH 6

FLOOD MANAGEMENT

e Widening the creek channel bottom in Reaches 1 through 3*

¢ New underground culvert adjacent to the existing underground
culvert in Reach 4

Navajo
Canyon
Trail

¢ Floodable linear park adjacent to the creek in Reaches 1 through 3

ACCESS AND AMENITY

® Linear park adjacent to the creek in Reaches 1 through 3

* Recreational corridor over the new and proposed culverts in Reach 4

Avarado Creey

Green Street

e Pedestrian/bicycle bridges over the creek in Reaches 1, 2, and 3

Multi-use trails along the creek* S -

¢ Trail connections to the San Diego River and Navajo Canyon Trail*

o 200 400 800
e | BT Tac % et
°

Green street along Mission Gorge Place* e 1400

« . .
Indicates a feature common to all alternatives. CREEK IMPROVEMENT CONNECTIVITY/OPEN SPACE IMPROVEMENT PROPOSED COMMUNITY PLAN LAND USE
(SIMPLIFIED)
E X E R C I S E W Existing Open Channel Proposed Park/Flood Control Area [0 urban Village —@— Trolley Line
mmmmmE  Existing Underground Culvert — seeeeeeees Proposed Multi-Use Trail [ Business Park/Residential T ilra"wé”ec.rmllfé S;ation/ + Study A
————— varado Creek Enhancement Study Area
Place a sticker next to the Cross-Section that indi cates, out of the three %1 Existing Sensitive Wetland/Riparian Proposed Pedestrian/Bicycle Bridge Residential
. white)  vegetation Community
alternatives, your preferred treatment for each Reach of Alvarado Creek. s ProposedOpenChannel  "T7C Proposed Aarado Canyon oad [ office
----- ealignmen _ .
Proposed Underground Culvert - Community Commercial
777777 Proposed Creek Center Line
Realignment
Section RI Stickers Section R2-a Stickers Section R2-b Stickers
o Linear Park/Flood Control Area
Wikt Gz with Trail o O, Linear PardFlocg Control Area

§ Linear Park/Flood Control Area
Trail Widen Channel ‘with Trail

SECTION RI

SECTION R2-a SECTION R2-b

Section R3 Stickers Section R4 Stickers

Linear Park/Flood Control Area
Trail Widen Channel with Trail Park/Plaza

Culvert New
ulvert

SECTION R3 SECTION R4

F-13
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GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY

ALTERNATIVE 2 - Pocket Parks

FLOOD MANAGEMENT

channel in Reaches 1 and 2

Reaches 1 and 2

EXERCISE

Creek.

ACCESS AND AMENITY

e Pocket parks to the north and the south of the creek channel in

Widen Channel Linear Park/Flood Control Area
‘with Trails

SECTION RI

Multi-use trails along Alvarado Creek*

e Green street along Mission Gorge Place*

* Indicates a feature common to all alternatives.

Section R1 Stickers

e Floodable pocket parks to the north and the south of the creek

Pedestrian/bicycle bridges in Reaches 1 through 4

Trail connections to the San Diego River and Navajo Canyon Trail*

e Widening the creek channel bottom in Reaches 1 through 3*

e New open channel with a predominantly natural bottom, adjacent
to the existing underground culvert in Reach 4

Place a sticker next to the Cross-Section that indicates, out of the three
alternatives, your preferred treatment for each Reach of Alvarado

MISSION

GORGE

RD

REACH 1 REACH 2 REACH 3

REACH 5
REACH 4 REACH 6

CREEK IMPROVEMENT

CONNECTIVITY/OPEN SPACE IMPROVEMENT

Linear Park/Flood Control Area
ith Trail Widen Channel

Yei: Navajo
Canyon
Trail

T Aharag, et

Green Street

0 200 400 800
Tac % FEET

Scale: 1" = 400"

PROPOSED COMMUNITY PLAN LAND USE

(SIMPLIFIED)
Existing Open Channel Proposed Park/Flood Control Area - Urban Village —®— Trolley Line
Existing Underground Culvert ~ weeseeneeeee Proposed Multi-Use Trail [ Business Park/Residential I 7 Grantville Trolley Station/
————— Alvarado Creek Enhancement Study Area
Existing Sensitive Wetland/Riparian Proposed Pedestrian/Bicycle Bridge Residential
Vegetation Community
----- Proposed Alvarado Canyon Road - Office
Proposed Open Channel == === Realignment
- Community Commercial
Proposed Underground Culvert
Proposed Creek Center Line
Realignment
Section R2-a Stickers Section R2-b Stickers
Linear Park/ A
Trail Trail el Qeroal e Widen Channel Linear ParkIF!ood (;ontrol Area

SECTION R2-a

Trail

Widen Channel

SECTION R3

Trail

Section R3 Stickers

with Trail

SECTION R2-b

Parl/Plaza Section R4 Stickers
with Trails Wall Widen Channel Trail

=== . ——

Culvert

SECTION R4




ALTERNATIVE 3 - Grand Park

FLOOD MANAGEMENT

e Widening the creek channel bottom in Reaches 1 through 3*

* New concrete, open channel adjacent to the existing

underground culvert in Reach 4

e Large, floodable parks on both sides of the channel in

Reaches 1 through 3
ACCESS AND AMENITY

e Large parks to the north of Reach 1 and to the south of

Reach 2 and 3

e Pedestrian/bicycle bridges in Reaches 1 through 4

e Multi-use trails along Alvarado Creek*

¢ Trail connections to the San Diego River and Navajo

CanyonTrail*

e Green street along Mission Gorge Place*

* Indicates a feature common to all alternatives.

EXERCISE

Place sticker next to the Cross-Section that indicated, out of the
three alternatives, your preferred treatment for each Reach of

Alvarado Creek.

Use Existing Flood Control/
Infrastructure  Widen Channel Park Area

SECTION RI

Section R1 Stickers

Trail

Flood Control/
Park Area ‘Widen Channel Trail

SECTION R2-b

Section R2-b Stickers

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY

MISSION
GORGE

RD REACH 1 REACH 2 REACH 3

REACH 5
REACH 4 REACH 6

CREEK IMPROVEMENT

CONNECTIVITY/OPEN SPACE IMPROVEMENT

- Green Street

PROPOSED COMMUNITY PLAN LAND USE

T
Navajo
Canyon
Trail

0 200 400 800
% FEET

Scale: 1" = 400"

————— Alvarado Creek Enhancement Study Area

(SIMPLIFIED)
BN Existing Open Channel Proposed Park/Flood Control Area - Urban Village —®— Trolley Line
WmmzEE  Existing Underground Culvert — weeeseeenes Proposed Multi-Use Trail [ Business Park/Residential [ Crantville Trolley Station/
Existing Sensitive Wetland/Riparian Proposed Pedestrian/Bicycle Bridge Residential
(white)  vegetation Community
----- Proposed Alvarado Canyon Road - Office
- Proposed Open Channel  cm . Realignment
- Community Commercial
WA Proposed Underground Culvert

Proposed Creek Center Line
Realignment

Trail

Flood Control/
Park Area Widen Channel

SECTION R2-a

Section R2-a Stickers

Trail

Trail

Flood Control/

Park Area Widen Channel Trail

SECTION R3

Section R3 Stickers

Park/Plaza

Section R4 Stickers
Open

Concrete §

Channel Trail

SECTION R4

APPENDIX F
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PRESENTATION

Grantville Trolley Station/Alvarado
Creek Enhancement Project

OPEN HOUSE

February 13,2017

DYETT & BHATIA

Urban and Regional Planners

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

* Address flooding along Alvarado Creek

- Potential solutions include widening and realigning creek
channel

* Increase access to Grantville Trolley Station

- For instance, connect properties to the north of station via
pedestrian/bike bridge over creek

* Enhance Alvarado Creek as an amenity
- Create circulation network for bicyclists and pedestrians

- Explore concepts for parks along and adjacent to the creek,
to provide opportunities for the thousands of new residents
that could move into the area

- Enhance connections to the creek
* Improve the creek’s water quality

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Open House Stations

e Future Land Use

* Transportation Network

* Biological Conditions and Resources

* Flooding

* Flood Control/Capacity and Creek Amenities
* Alvarado Creek Overview

e Alternatives |,2,and 3

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Open House
- Review materials around the room
- Ask questions
- Provide feedback!

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Study Timeline

Existing Conditions Analysi
Data gathering and analysis
Existing Conditions Report

Meeting with Navajo Community
Planners Flooding Subcommittee

Preferred Design Refinement

Preferred Creek Improvement Alternatives
Preferred Trail Design Alternatives
Education Signage, Lighting and Trail

esign

Preferred
Design
Refinement

Existing
Conditions
Analysis

Conceptual
Design and
Testing

Draft and Prepare
Feasibility Report

Fall
2017

Summer  Fall ~ Winter Spring Summer
2016 2016 2016/17 2017 2017

Draft and Prepare Feasibility
eport

 Feasibility Report

*  Draft Preferred Plan

«  Community Workshop

Conceptual Design and Testing
Develop initial creek alignment and
trail alternatives
Community Workshops**

Evaluate alternatives

'J-\NTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

= s

Alternative
|

Flood Management

* Widening creek channel bottom in Reaches 1-3*

culvert adjacent to the existing
underground culvert in Reach 4

« Floodable linear park adjacent to one side of the creek in
Reaches 1-3

Access and Amenity

+ Linear park adjacent to one side of the creek in Reaches 1-3

+ Recreational corridor over the new and proposed culverts in

Reach 4
« Pedestrian/bicycle bridges over the creek in Reaches 13

* Multi-use trails along the creek*

« Trail connections to the San Diego River and Navajo Canyon

Trail*
L — « Green street along Mission Gorge Place*

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House
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GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Role of Alternatives

* Show different possibilities for achieving the Study’s
objectives

* The Alternatives are based on existing conditions
analysis and community feedback

* Interventions have the potential to be mixed and
matched

* Form basis for Preferred Alternative to follow

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

.
Alternative |

Flood Management

* Widening creek channel bottom in Reaches 1-3*

. Eewhugderground culvert adjacent to the existing underground culvert in
eacl

* Floodable linear park adjacent to one side of the creek in Reaches |-3
Access and Amenity

* Linear park adjacent to one side of the creek in Reaches |-3

* Recreational corridor over the new and proposed culverts in Reach 4
* Pedestrian/bicycle bridges over the creek in Reaches 1-3

* Multi-use trails along the creek*

* Trail connections to the San Diego River and Navajo Canyon Trail*

* Green street along Mission Gorge Place*

* Indicates a feature common to all alternatives

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Study Background

* Alvarado Creek revitalization has been previously studied

* This Study was precipitated by the Grantville Focus Plan Amendment
(adopted 2015), which includes the following objectives:

- Encourage transit-oriented development
- Create active, attractive, and pedestrian-focused environment
- Provide more housing choices

- Provide opportunity for pedestrian-bicycle bridge over Alvarado
Creek

* Revitalization of Alvarado Creek is also a component of the San
Diego River Park Master Plan

* The Project funded by grant from San Diego’s regional plannin
agency (SANDAG) ve € € P €

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Open House Format

* Please visit each of the stations around the room

* City staff and consultants will be present at each
station to answer questions and facilitate discussion

* Fill out a comment card for additional feedback and
thoughts on the alternatives!

NTVILLETROLLEY STATIOI /ARADO CREEK ENHANCEMEN

Alternative | Sections

secTion R




GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Alternative | Sections

SECTION R3

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Alternative 2 Sections
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GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Alternative 3 Sections

secrion 1 SECTION R4

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Alternative 2

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Alternative 3

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Next Steps

Preferred Design Refinement — Spring 2017
- Educational Signage, Lighting, and Trail Design
- Preferred Creek Improvement Alternative

- Preferred Trail Design Alternative

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Alternative 2

Flood Management
* Widening creek channel bottom in Reaches |-3*

* New open channel with a predominantly natural bottom, adjacent to the
existing underground culvert in Reach 4

* Floodable pocket parks to the north and the south of the creek channel in
Reaches | and 2

Access and Amenity

. Pogkzet parks to the north and the south of the creek channel in Reaches |
an

* Pedestrian/bicycle bridges over the creek in Reaches 1-4
* Multi-use trails along the creek*
« Trail connections to the San Diego River and Navajo Canyon Trail*

* Green street along Mission Gorge Place*

* Indicates a feature common to all alternatives

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Open House

Alternative 3

Flood Management

* Widening creek channel bottom in Reaches |-3*

* New underground culvert adjacent to the existing underground
culvert in Reach 4

* Large, floodable park that spans both sides of the creek in Reaches
1-3

Access and Amenity

* Large park that spans both sides of the creek in Reaches 1-3

* Pedestrian/bicycle bridges over the creek in Reaches [-3

* Multi-use trails along the creek*

* Trail connections to the San Diego River and Navajo Canyon Trail*

* Green street along Mission Gorge Place™

* Indicates a feature common to all alternatives

GRANTVILLETROLLEY STATION; RADO CREEK ENHANCEMENT STUDY | Open House

Thank you and keep in touch!

Lisa Lind, Project Manager

LLind@sandiego.gov
(619) 236-6531

Project Website
http://tiny.cc/alvaradocreekstudy

APPENDIX F

GRANTVILLE TROLLEY STATION, RADO CREEK ENHANCEMENT STUDY | Open Ho

Alternative 2 Sections

secTion AL

SecTIoN R1-a

SECTION RI

GRANTVILLETROLLEY STATION, RADO CREEK ENHANCEMENT STUDY | Open Hot

Alternative 3 Sections




ALVARADO CREEK REVITALIZATION STUDY

NAVAJO COMMUNITY PLANNERS: FLOODING

SUBCOMMITTEE MEETING
April 14, 2017 | 10:30 AM — 12 PM

AGENDA

10:30-10:40am: Introductions
10:40pm: Meeting begins
Meeting Purpose

e  Provide Schedule and Status Update for Al-
varado Creek Enhancement Study

e Provide Summary of Community Workshops
and Alternatives Development

e Discuss Flooding Subcommittee members’ in-
put on feasibility criteria and Draft Preliminary

e Preferred Alternative
Agenda

1. Alvarado Creek Update (10 minutes)
a. Study Objectives
b. Schedule

c. Review of Alternatives Development and
Community Workshops Results

2. Discussion of Feasibility Criteria (15 minutes)

3. Discussion of Draft Preliminary Preferred Alter-
native (40 minutes)

4. Any Other Public Comment (10 minutes)

5. Wrap-Up and Next Steps (5 minutes)

F-18



PRESENTATION

Grantville Trolley Station/Alvarado Creek
Enhancement Study

Flooding Subcommittee

April 14,2017

The City o B
DYE BHATIA

SAN DIEGO st

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Study Timeline

Existing Conditions Analysis

+ Data gathering and analysis
+ Preferred Trail Design Alternatives
+ Existing Conditions Report
+ Education Signage, Lighting, and Trail
+ Meeting with Navajo Community Desgn ¢ ¢
Planners Flooding Subcommittee

Preferred Design Refinement
« Preferred Creek Improvement Alternatives

Preferred
Design
Refinement

Draft and Prepare
Feasibility Report

Conceptual
Design and
Testing

Existing
Conditions
Analysis

Summer
2017

Draft and P:repare Feasibility
port

* Feasibility Report
* Draft Preferred Plan
* Community Workshop

Summer  Fall Winter Spring
2016 2016 2016/17 2017

Conceptual Design and Testing

« Develop initial creek alignment and
trail alternatives

« Community Workshops**

+ Evaluate alternatives

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Agenda

I.  Introduction
2. Brief Presentation

- Overview and Schedule

- Existing Conditions Summary

- Preliminary Alternatives Summary

- Community Workshop Feedback Summary
3. Feasibility Criteria

- Overview

- Exercise
4.  Draft Preliminary Preferred Alternative

- Brief Overview of How it was Developed

- Review the Draft Preliminary Preferred Alternative
5. Implementation

6.  Discussion

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Existing Conditions Summary

Ownership > Opportunities to discuss revitalization plan

Existing development faces away from creek > Supplemental development regulations

TRANSPORTATION NETWORK AND ACCESS

Lack of internal streets ~> Transit-oriented development

Limited access to the trolley —> Bridge connection over the creek
[wowoscanesonees

Natural areas and jurisdictional resources —> Sensitive design and green infrastructure

Permitting and regulations ~> Opportunities for open areas

HYDROLOGY AND WATER QUALITY

Varied widths and channel types —> Alternative design concepts

Topography and elevation ~> Increased channel capacity

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Alternative 2

Floodable, Pockets of
e Green Space (Reaches 1-3)

= s

ey e e

Pedestrian/Bike
Bridges

RADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

GRANTVILLE TROLLEY STATION,

Alternative 3

Floodable Green Space New Underground Recreational
e (Reaches 1-3) Culvert (Reach 4) Corridor
T i ““ we  (Reach 4)

Pedestrian/Bike
Bridges

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee
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GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Common Elements of
Preliminary Alternatives

* Channel bottom widened to 50’ in Reaches I-3
* Culvert under Mission Gorge Road

* Floodable green space

* Multi-use trail system, that includes connections to
San Diego River and Navajo Canyon Trail

* Bicycle/pedestrian bridges

* Green Street along Mission Gorge Place

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Community Workshops

* Two workshops were held in
February

* Showed 3 Alternatives for
achieving the Study’s objectives

* Discussed existing conditions
analysis, Alternatives, and
received feedback

* Feedback formed basis for
Draft Preliminary Preferred
Alternative

APPENDIX F

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Study Purpose

* Address flooding along Alvarado Creek

- Potential solutions include widening and realigning creek
channel

* Increase access to Grantville Trolley Station

- For instance, connect properties to the north of station via
pedestrian/bike bridge over cree

* Enhance Alvarado Creek as an amenity
- Create circulation network for bicyclists and pedestrians

- Explore concepts for parks along and adjacent to the creek,
to provide opportunities for the thousands of new residents
that could move into the area

- Enhance connections to the creek

* Improve the creek’s water quality

GRANTVILLETROLLEY STATION| RADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Alternative |

Floodable, Linear Green ~ New Underground Recreational
e SPace (Reaches 1-3) Culvert (Reach 4) Corridor
= "= e (Reach 4)

- maw e s

Pedestrian/Bike
Bridges

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Community Workshop Feedback

* General preference for
Alternative 3

* Some also expressed a
preference for Alternative |

General Preference for
* Property owners expressed Alternative 3

concerns about:

- Impacts of creek widening on
private property

- The ability to meaningfully | T
develop property - "j

- Equitable distribution of i
property impacts

Some Preferred Alternative |
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Feasibility Criteria

* Flooding Is Managed

* Water quality is improved and stormwater is
managed
* Impacts to private property are minimized
- Proposed creek alignment minimizes, to the extent
feasible, impacts on adjacent private property

- To the extent proposed creek alignment impacts
private property, owners maintain the ability to
meaningfully develop property

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Draft Preliminary Preferred
Alternative Development

* Draft Preliminary Preferred Alternative based on:
- Existing conditions analysis
- Community feedback
- Stakeholder feedback
- Feasibility criteria
- Hydraulic modeling

* Mixed, matched, and adjusted Reaches from the 3
preliminary alternatives

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Draft Preliminary Preferred

Alternative Development
Reach 4

- New 8 high x 15" wide culvert required under Reach 4~ sgena
to manage flooding

- Floodable green space in area of flooding would not

solve flooding issue v

- o ,
Feasibility Criteria (cont’d)

* Biological impacts are minimized

- Impacts to the sensitive vegetative communities in the
Study Area (Reach 2) are mitigated

- There is no net loss to wetland communities and a
wetland buffer is provided

* Connections within the Study Area are increased
- This includes:
* Increasing access to the Trolley Station
* Providing bicycle/pedestrian bridges over the creek
* Incorporating a continuous |10’-wide multi-use trail

GRANTVILLETROLLI \TIOI /ARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Draft Preliminary Preferred
Alternative Development

Mission Gorge Road/Reach | s rea

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Draft Preliminary Preferred
Alternative

- o . ,
Feasibility Criteria (cont’d)

* Alvarado Creek is transformed into an amenity

- Open space for new residents

- Views are opened up

- Educational opportunities incorporated into trail design
* The proposed design is context-sensitive

- Materials in the channel are natural or use existing infrastructure
* The proposed improvements are feasible

- Estimated costs

- Permitting/regulatory concerns

- Concerns of property owners and community members are taken
into account

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Feasibility Criteria Exercise

GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Draft Preliminary Preferred Alternative
Development

Reach 2 (SensitiveVe:etéciohj @L |
- Redligned channel to the e R i i
south to: i = S

* Minimize impacts on ot ll e S ey 5

sensitive vegetative e Bl )

communities + wetlands e P g T ia; ot

* Provide space on-site to = is _gJ g
mitigate impacts B e

* Accommodate wetland &= ol Wil
buffer S
- lterated floodable green Draft (and furcher refined)
sbace to minimize impacts Channel Realignment
on property, provide flood
control, and buffer wetlands

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Draft Preliminary Preferred
Alternative Development

Reach 3

- Modeling showed that
channel widening is
required only as
needed to connect to
Reach 2 improvements

- Impacts western
portion of the Reach

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee




GRANTVILLETROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee
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GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flo ibcommittee

Questions/Comments

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUD?

Grant Options

* SANDAG- fall/winter 2017-2018
- Smart Growth Incentive Program (SGIP) — capital funds
- Active Transportation Grant Program (ATGP)

* Proposition | funding
- Cdlifornia Urban Rivers Grant Program- fall 2017
- Storm Water Grant Program- spring 2018

* Storm Water Resource Plan

* Capital Improvements Program

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subc

To provide additional feedback
and keep in touch:

Lisa Lind, Project Manager
LLind@sandiego.gov
(619) 236-6531

Visit the Study website to access materials!
http://tiny.cc/alvaradocreekstudy

APPENDIX F
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NAVAJO COMMUNITY PLANNERS MEETING

May 10, 2017

PRESENTATION

Grantville Trolley Station/Alvarado

Creek Enhancement

Navajo Planners Meeting
May 10, 2017

The City of

SAN »
DIEGO)

Y Plan g Department

Preferred Alternative Development

« Consider mix of concept alternatives and models from
other cities
* Property owners expressed concerns about:
» Impacts of creek widening on private property
+ The ability to meaningfully develop property
+ Equitable distribution of property impacts
« Draft Preliminary Preferred Alternative based on:
« Existing conditions analysis
+ Community feedback

+ Stakeholder feedback
+ Feasibility criteria
» Hydraulic modeling

sandiego.gov

Planning Department

Study Area and Objectives

+ Address flooding, bR E ;
stormwater, and i L e
water quality % !
issues

* Increase access to
the trolley and
Alvarado Creek

» Enhance Alvarado Creek as an amenity that includes
pedestrian/ bicycle trails

« Foster transit oriented development adjacent to the
Grantville Trolley Station.

sandiego.gov

D) Planning Department

Next Steps

+ Address Flooding Subcommittee
» Report to Navajo Planners

» Contact Lisa Lind, Project Manager, (619) 236-6531,
LLind@sandiego.gov

www.sandiego.gov/planning/community/profiles/navaj
o#Grantville Trolley Station/Alvarado Creek
Enhancement Study

sandiego.gov

) Planning Department

Study Timeline

Existing Conditions Analysis Preferred Design Refinement

« Data gathering and analysis « Preferred Creek Improvement

+  Existing Conditions Report Alternatives

«  Meeting with Navajo Community « Preferred Trail Design Alternatives
Planners Flooding Subcommittee «  Education Signage, Lighting, and

Trail Design

Preferred
Design
Refinement

Existing
Conditions
Analysis

Conceptual
Design and
Testing

Draft and Prepare
Feasibility Report

Summer Fall Winter Spring §5ummer
2016 2016 2016/17 2017 22017

Draft and Pli'epare Feasibility :
eport H

Feasibility Report
Draft Preferred Plan
Community Workshop

Conceptual Design and Testing

« Develop initial creek alignment and
trail alternatives

+ Community Workshops**

« Evaluate alternatives

sandiego.gov

D) Planning Department

Community Workshops Summary

+ Discussed existing conditions
analysis, concept alternatives,
and received feedback

» Common features include
widened channel bottom and
culverts, areas that incorporate
landscaped elements, multi-use
trails, and bicycle/pedestrian
bridges

- Feedback formed basis for Draft -
Preliminary Preferred Some Preferred Alternative 1
Alternative

General Preference for
Alternative 3

sandiego.gov




APPENDIX F

NAVAJO COMMUNITY PLANNERS: FLOODING

SUBCOMMITTEE MEETING
June 9, 2017 | 1-2:30 PM

AGENDA
1:00 - 1:10pm: Introductions

1:10pm: Meeting begins
Meeting Purpose

e  Present Refinements to Preferred Alternative

e Discuss Flooding Subcommittee members’
comments and questions on Draft Preferred
Alternative

Agenda
1. Preferred Alternative Presentation (20 minutes)

2. Discussion of submitted comments and ques-
tions (40 minutes)

e Density and Supplemental Development Reg-
ulations

e Cross section components and uses in green
space/flood control area

e  (Coordination between property owners and
other agencies

3. Additional comments (10 minutes)
4. Revitalization Study Schedule (10 minutes)

2:30pm: Meeting adjourns
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PRESENTATION

Grantville Trolley Station/Alvarado Creek
Enhancement Study

Flooding Subcommittee of the Navajo
Community Planning Group
June 9, 2017

DYETT & BHATIA
SAN DIEGO)/JREESE

GRANTVILLE TROLLEY STATIOI VARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Study Timeline

Existing Conditions Analysis Preferred Design Refinement

Preferred Creek Improvement
Alternatives

Preferred Trail Design Alternatives
Education Signage, Lighting and Trail
esign

+ Data gathering and analysis
+ Existing Conditions Report

+ Meeting with Navajo Community
Planners Flooding Subcommittee

Preferred
Design
Refinement

Conceptual
Design and
Testing

Draft and Prepare
Feasibility Report

Analysis

Summer  Fall Winter Spring Summer
2016 2016 2016/17 2017 2017
Conceptuali Design and Testing Draft and Prepare Feasibility
«  Develop initial creek alignment and Repo
trail alternatives .

Feasibility Report
*  Draft Preferred Plan
+ Community Workshop

«  Community Workshops**
+ Evaluate alternatives

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Mission Gorge Road/Reach |
New 8 high x 15 wide [rfiSSistsany
culvert under Mission ) 3 Reach 2

Gorge Road alleviates

Legend

i Poecsed Corteurs (2 1)

100-Yoas Floodphln - Redligned channel to the south to
o 180 Fowt minimize impacts on sensitive
- vegetative and add wetland buffer

Prior Iterations of Draft Preliminary Preferred Alternative

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

I. Introduction
- Purpose and Schedule
- Existing Conditions Summary
- Preliminary Altematives
2. Draft Preliminary Preferred Plan
- Brief Overview of Development
- Overview of April Discussion
- Refinement of Preferred Plan

3. Discussion and Additional Comments

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Existing Conditions Summary
bwovse _____________________|

Ownership ~> Opportunities to discuss revitalization plan

Existing development faces away from creek > Supplemental development regulations

TRANSPORTATION NETWORK AND ACCESS

Lack of internal streets —> Transit-oriented development
Limited access to the trolley —> Bridge connection over the creek
Natural areas and jurisdictional resources —> Sensitive design and green infrastructure

Permitting and regulations —> Opportunities for open areas

HYDROLOGY AND WATER QUALITY

Varied widths and channel types ~» Alternative design concepts

Topography and elevation —> Increased channel capacity

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Reach 3

- Modeling showed that
channel widening is required Reach 4
only as needed to connect to
Reach 2 improvements NEve dolvertinder
Reach 4 alleviates

flooding

- New 8 high x |5 wide culvert
required under Reach 4 to manage
flooding

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Study Area

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Preliminary Alternatives

Wi * Common Elements:

- Channel bottom widened to 50" in
Reaches -3

- Culvert under Mission Gorge Road
- Floodable green space

- Multi-use trail system, that includes
connections to San Diego River and
Navajo Canyon Trail

- Bicycle/pedestrian bridges

5 - Green Street along Mission Gorge
Place

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Summary of April Discussion

* Draft Preliminary Preferred Plan based on:
- Existing conditions analysis
- Community feedback
- Stakeholder feedback
- Feasibility criteria
- Hydraulic modeling
« Discussion on further refinements:

- Modeling results of additional creek widening and proximity to San
Diego River

- Fill areas for building pads and Mission Gorge Place

- Consider conceptual cross sections to better understand benefits and
impacts to private property

- Implementation and phasing

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

* Address flooding along Alvarado Creek

- Potential solutions include widening and realigning creek
channel

* Increase access to Grantville Trolley Station

- Connect properties to the north of station via pedestrian/bike
bridge over creek

* Enhance Alvarado Creek as an amenity
- Create circulation network for bicyclists and pedestrians

- Explore concepts for parks G/onghcnd adjacent to the creek,
to provide opportunities for the thousands of new residents
that could move into the area

- Enhance connections to the creek

* Improve the creek’s water quality

GRANTVILLE TROLLEY STATION ARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Preferred Preliminary Plan Development
* Feedback from community workshops formed basis for Preferred
Alternative
- Impacts of creek widening on private property
- The ability to meaningfully develop property
- Equitable distribution of property impacts
* Modeling and Feasibility Criteria considered in refining the design
- Flooding is managed
- Water quality is improved and stormwater is managed
- Impacts to private property are minimized
- Biological impacts are minimized
- Connections within the Study Area are increased
- Alvarado Creek is transformed into an amenity
- The proposed design is context-sensitive
- The proposed improvements are feasible

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Summary of Refinements

* Fill - less fill indicated north of channel
(channel width remains the same) Y,
* Mission Gorge Place — no longer o

elevate

* Promenade — now located on existing
vehicular access ways (e.g., parking
lots)

* Pedestrian/Bicycle Bridge — additional
crossing where Promenade Ereviously

sited (intersection of Reach 2 + 3)

* Multi-Use Trail — expanded in Reach 6 -~ - "
to Rjrowde otential future connection == B O
to Navajo Canyon Trail -

Today's draft preferred plan




GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Summary of Additional Questions

* Allowed density

- Alternate materials and flood control with vertical
walls

* Uses/Activities in Buffer and Green Space Areas:
- Landscaping
- Storm water retention and treatment

- Paths, observation decks, structures, etc.

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Additional Refinements and Questions

o e R m— g

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Summary of Additional Questions

* Multi-use Paths and Bridge Connections
- Multiple benefits

- Proximity to creek, wetland buffer, floodable green
space, and development area

- Location of bridge crossings
- Permitted placement of bridge pillars
- Concermns with public access
* Permitting and Resource Agencies:
- Coordination and certainty

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Conceptual Cross Sections — Reach |

)

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Conceptual Cross Sections — R3

SECTION R

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Conceptual Cross Sections — R4

LI

CONCEPTUAL SECTION R:

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Summary of Additional Questions

* Discussion of Conceptual Cross Section for Reach |
* Additional clarification and discussion:
- Setback requirement from the wetland buffer

- Preference for Option | for Reach 2, with fire lanes,
private streets and plaza/paseos up to the pedestrian
trail or the edge of the wetland buffer.

- Wetland Buffer areas as Environmentally Sensitive
Lands (ESL)

- Distinguish “Floodable Green Space” and “Wetland
Buffer”

APPENDIX F

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Summary of Additional Questions

* Additional clarification and discussion (cont’d):

- Understand location of multi-use trail on north and south
side of creek in relation to proposed wetland buffer

- Difference between Section Reach | and Section Reach
2a transition

- Gabion or terraced walls allowed within the buffer areas
or only the realigned channel walls

- Cantilever decks, patios, etc. be allowed to hang over the
wetland buffer area or floodable green space

- Responsibility for the maintenance

- Wetland buffer areas to comply with storm water
requirements and other BMPs

- Incentives to property owners

GRANTVILLE TROLLEY STATION/ALVARADO CREEK ENHANCEMENT STUDY | Flooding Subcommittee

Conceptual Cross Sections — R2-a

CONCEPTUAL SECTION R2-a
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Conceptual Cross Sections — R2-b

CONCEPTUAL SECTION R2.5
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Questions/Comments
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To provide additional
feedback and keep in touch:

Lisa Lind, Project Manager
LLind@sandiego.gov
(619) 236-6531

Visit the Study website to access materials!
http://tiny.cc/alvaradocreekstudy
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