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e Site use for stormwater management and landscaping
e Circulation and parking within the site

B.2 Guidelines for Gl Retrofits of Existing Streets

Streets must perform the range of functions described in Section B.1.1. The following guidelines
provide general guidelines for designing and constructing Gl facilities within the right-of-way of
existing streets, to address the full range of functions. Additional design guidance for Gl facilities,
which are also referred to as low impact development (LID) stormwater freatment facilities, is
provided in Chapters 5 and 6 of the Alameda Countywide Clean Water Program’s (ACCWP's)
C.3 Technical Guidance, which may be downloaded at, www.cleanwaterprogram.org (click
Businesses, then Development).

B.2.1 Guidelines Addressing Street Use for Stormwater Management

The Gl guidelines to support street functionality for stormwater management are organized
around the following objectives:

e Convey stormwater to Gl facilities,
¢ |dentify the appropriate Gl typical designs for the project, and
e Convey stormwater away from transportation facilities.

Convey Stormwater to Gl Facilities

Gl refrofits of existing streets must be designed to convey stormwater runoff from the roadway
surface to the proposed Gl facilities. Key issues include working with the street profile, working
with the existing drainage system, and considering conveyance facilities where needed.

Work with the Existing Street Profile

Modifying the profile of an existing street is costly. Therefore, the designs of Gl street
retrofits should generally maintain the existing street profile where feasible. The street
profile affects how stormwater runoff flows off of a street, and is considered in the design
of Gl facilities. The most common street profile is crowned, although some streets may be
reverse crowned, or may drain to one side, as illustrated in Figures B-1 through B-3.
Occasionally, a street may have a flat profile, such as the example shown in Figure B-4 in
which a street is designed to drain into pervious pavement. Unless pervious pavement is
used for the full width of the street, Gl facilities would be located downslope from the
roadway surface. In a crowned street, which is most common throughout the City of
Hayward, this may allow for Gl facilities on both sides of the street (see also Figure B-5,
which is from Hayward's Downtown Specific Plan). In a reverse crowned street, Gl
facilities may be considered in the median; and in a side-sloping street, Gl facilities would
be located on the downslope side.
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Figure B-1. Crowned Street Profile. A crowned street is designed | Figure B-2. Reverse Crowned Street Profile. A reversed crowned
so that the highest elevation is in the middle of the street, such street is the opposite of a crowned street and directs runoff to

that stormwater runoff drains to the sides of the street. Gl the center line of the street. Gl facilities may be considered in
facilities may be located on either side of the street. the median.
l
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Figure B-3. Side Shed Street Profile. Side shed streets are Figure B-4. Flat Street Profile. Flat streets are designed to drain
designed to shed all water to one side of the street. Gl facilities through pervious paving. While these facilities do not have a
would be located on the downslope side. marked slope, they may be graded slightly so that they drain to

the sides or center of the street when there is too much water.

Source: San Mateo Countywide Water Pollution Prevention Program/Nevue Ngan
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Figure B-5. Downtown Hayward Main Street Typical Section. The typical section for Main Street
in Downtown Hayward is a 76-foot right-of-way with a mirrored section of 8.5-foot sidewalk, 5-
foot bike lane, 2.5-foot passenger landing, 7-foot parking area and a 10-foot tfraveled lane. In
addition, there is a middle 10-foot two-way turning lane. This section assumes a crowned
roadway with the high point in the center of the turning lane.

Source: Hayward Downtown Specific Plan

Work with the Existing Drainage System

If an underdrain will be included in the Gl facility design, a street retrofit site should have
an existing storm drain line, to which the underdrain may be connected. If there is no
existing storm drain line, subject fo municipal approval, in lieu of an underdrain, sites with
poorly draining soils may potentially be designed with an oversized reservoir layer of rock
below the Gl facility. The rock layer would be sized to hold the amount of runoff
identified in Aftachment B-1, Hydraulic Sizing Criteria. This approach was used in the City
of Burlingame’s Donnelly Street green street project (Figure B-6), because there was no
available storm drain line.
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Figure B-4. Donnelly Street
Green Street Project. The
Donnelly Street Green Street
Project includes a rain
garden, pictured at right,
which capfures runoff from
the adjacent commercial
buildings and parking lot. The
rain garden was designed
with no underdrain and an
enlarged subsurface layer of
rock, which serves as a
reservoir and allows runoff to
slowly infiltrate to the
underlying soil. The system
was designed for onsite
management of flows that
exceed the 30-year storm. An
overflow to the curb is
provided for a 50- to 100-year
event scenario.

Source: City of Burlingame

Consider Conveyance Facilities

In some cases, a street retrofit project may be located near an appropriate site for a
larger stormwater facility than can be accommodated in the typical street right-of-way.
For example, a street retrofit project may be designed to convey stormwater runoff to a
bioretention facility that will be constructed on an adjacent park or greenway. This
approach is illustrated by the City of El Cerrito’s Ohlone Greenway Natural Area and Rain
Garden project’s incorporation of a rain garden (Figure B-7) that captures and treats
stormwater runoff from an adjacent segment of Fairmont Boulevard. Various methods
may be considered for conveying runoff to nearby Gl facilities, including trench drains
(Figure B-8) and vegetated swales or vegetated channels (Figure B-9).

Figure B-7. Ohlone Greenway Natural
Area and Rain Garden. This rain
garden captures and treats runoff
from an adjacent segment of Fairmont
Boulevard. In this instance, the rain
garden location provided an
opportunity to convey and treat
stormwater outside the street right-of-
way.

Source: PlaceWorks
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Figure B-8. Trench Drain. A french Figure B-9. Pervious Drainage Channel.

drain can be used to convey runoff to Pervious, unlined drainage channels can

Gl facilities. be designed to convey runoff to GlI
facilities.

Identify the Appropriate Typical Design for Street Project Site

Refer to Attachment B-4 of this appendix to identify appropriate typical design drawings for the
project. Typical designs have been developed for various conditions that may occur at a
project site. Gl projects may also utilize design guidance provided in Chapter é of the C.3
Technical Guidance manual for other types of low impact development storm water freatment
facilities, subject to municipal staff approval.

Apply the Appropriate Hydraulic Sizing Criteria
Refer to Attachment B-1 for guidance on identifying and using the appropriate hydraulic sizing
criteria for the proposed project.

Convey Stormwater away from Transportation Facilities

To manage the risk of flooding, adequate drainage facilities must be provided for all segments
of roadwayy, in accordance with the City of Haywards's storm drainage design standards,
including design criteria, standards, policies, and procedures for storm drainage improvements.
All storm drainage facilities must be designed in accordance with the applicable standards and
accepted engineering principles, as directed by the City of Hayward's Department of Public
Works.

B.2.2 Guidelines Addressing Pedestrian Travel within Street Right of Way

To help reduce pollution from automobiles, the City of Hayward has a goal to improve and
expand fransportation choices, including the pedestrian mode of fravel. As part of meeting this
goal, the design of Gl retrofits of existing streets should incorporate measures that seek to
enhance the safety and attractiveness for pedestrians. The following measures may be
considered:
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e Within the Plan Area identified by the Downtown Specific Plan, include stormwater
freatment measures within the public realm in currently planned traffic calming and
vehicular routing right-of-way (ROW) improvements that will make the Downtown Plan
Area more accessible for pedestrians and cyclists, while continuing fo accommodate
automobile use.

e Incorporate into project intersections curb extensions, also referred to as bulbouts, which
reduce the street width at intersections and shorten the length of street crossings for
pedestrians, while also providing space for Gl facilities (see Figure B-10).

e Provide attractive landscaping designs that enhance the sense of place for pedestrians
and may potentially include amenities such as shade trees and seating areas.

e Locate the Gl facility between the sidewalk and vehicle travel lanes, in order to
enhance pedestrian safety by providing protected sidewalks.

Figure B-10. Curb Extension. In
addition to reducing the street width
and shortening the length of street
crossings for pedestrians, curb
extensions, or "bulbouts,” such as this
example in Albany, also provide
space for Gl facilities.

Source: bluegreenbldg.org

B.2.3 Guidelines Addressing Street Use for Bicycle, Transit, and Vehicle
Movement/Parking

Complete streets balance the needs of pedestrian, bicycle, automobile, and public fransit
modes of fravel. To meet the goal of improving and expanding transportation choices,
described in Section B.2.2, in addition to pedestrian transportation, Gl retrofits of existing streets
must also be designed to accommodate bicycles, motor vehicles, and, where appropriate,
public tfransit. The design and construction of each Gl project should incorporate appropriate
measures to enhance fransportation safety and help improve the attractiveness of alternative
modes of fravel. The following measures may be considered:

GREEN INFRASTRUCTURE PLAN B-7 APPENDIX B



