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MRP Provisions

= C.3.i(2)(e): General guidelines for overall streetscape
and project design and construction so that projects
have a unified, complete design that implements the
range of functions associated with the projects.

= C.3.i(2)(f): Standard specifications and, as appropriate,
typical design details and related information necessary
for the Permittee to incorporate green infrastructure
into projects in its jurisdiction.
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Existing Documents

=  Sustainable Green Streets and = Streets and Parking Lots Guidebook
Parking Lots Design Guidebook, « 10 years old
January 2009 .

Some key details not provided

= Terminology differences
= C.3 Stormwater Technical = Some differences in guidance

Guidance, Version 5, June 2016 . »qitional technical guidance

needed for:
* non-regulated projects
* “under-sized” Gl treatment
measures / elements
= O&M not comprehensive

= Layout & graphic design not
consistent
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Guidelines, Standard Specifications and
Typical Design Details _

Core element of MRP 2.0 requirements
for the 2019 Annual Report

San Mateo County

Sustainable Green Streets a deth

= Reorganize and develop new guidance:

e Build from San Mateo County Sustainable Green
Streets and Parking Lots Design Guidebook
— CD+A and URD experience through developing other Gl
guidance and projects

 Reference Best Practice and other Model Documents

* Coordinate with BASMAA .
Development Committee and " Best Practices
* New Custom

Gl Design Charrette Guidance
* Local Experience

Green Infrastructure
Design Guide
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Guidelines, Standard Specifications and
Typical Design Details

= Developed with input and feedback from
Gl Committee

= Emphasis on landscape-based measures

» See C.3 Regulated Projects Guide for
elements such as mechanical treatment
measures

= Focus on universal aspects and
implementation of GI — no distinction
between bioretention and infiltration
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Green Infrastructure Design Guide Chapters

1. Introduction * Overview
* Stormwater Basics, Regulations & Policies, Function

2. Gl Measures and » 13 Gltypes

Opportunities * When to use, benefits, constraints, considerations
3. Introduction to the Design * Design strategies and guidelines
Strategies and Guidelines * Design examples

* Design elements and process
* Complete streets primer and integration into Sustainable Streets

4. Key Design and Construction ¢ Focused considerations for design and construction in specific conditions and
Considerations applications

5. Key Implementation * Costs
Strategies * Policy and incentives
e Education/outreach

. Operations and Maintenance * Potential Gl Funding Source Analysis
* O&M Recommendations



Green Infrastructure Design Guide Appendices

1. Glossary *  Definitions of key technical terms and phrases
2. Reference Documents * Alphabetical listing of references compiled from Design Guide Chapters

3.Sustainable Streets Typical ¢ How to use typical design details, customization

Design Details * SFPUC and select new/modified SFPUC/Other details
4.Sustainable Streets * Pervious Pavements — Concrete, Asphalt, Pavers
Specifications * Bioretention Soil

* Composted Mulch

5.Sample Maintenance Plan * Landscape Stormwater Facility Maintenance Checklist
Forms * Pervious Pavement Maintenance Checklist

6. Potential Gl Funding * Final Gl Funding Report
Source Analysis & Rec’s

7. Guidance for Sizing Gl * BASMAA’s regional approach for sizing for constrained non-regulated street

Facilities in Streets projects
e 2 companion documents



Ch 1 Introduction

Background “Primer” for those less knowledgeable about Gl

1.0 Introduction GreenSuite

Overview

How to Use _ ,
Green Infrastructure Design Guide

* Guide for Gl design,
implementation, and O&M

* Not for construction activities

* How to use the GreenSuite and
Design Guide

C.3 Regulated Projects Guide

[Previously C.3 Stormwater Technical
Handbook]

Principles of Gl Stormwater Design

* Stormwater management goals

* Benefits of Gl




Ch 1 Introduction

1.1 Sustainable Stormwater Design Basics
* Regional Projects, Green Streets, Parcel types

e Case studies
1.2 Existing Regulatory Framework & Related Policies and Programs
* MRP; C.3 and Gl Plans
e Reasonable Assurance Analysis
* SMCWPPP
1.3 Local Gl Policies and Programs
* Countywide Stormwater Resource Plan
* Planning and related Documents
1.4 Gl Design Functions, Design Considerations, and Strategies
* Gl Functions
* San Mateo County considerations



Ch 2 Gl Measures & Opportunities

Table 2.1 Green Infrastructure Measure Applicability

= 2.1 Introduction

: ble Green Inf Locati c3 lated Project Type Primary and Secondary Functions®
Green Infrastucture Guidance
Measures Location s .
2 = Parking ety Stand-alone Element of A Bio- Pollutant a 3
Sie Lot Belkding SHECE Treatment Treatment Train infitation Retention Removal Juterception Detention
e Toolb f Gl
O O OX O Treatment Measures
Stormwater Planter? 2.1 [ ] [ ] [ ) [ ] m/= | | | | m m/E
Stormwater Curb
measures : 22 ° ° ° u/E ] ] m? /B
Extension
Rain Garden 2.3 [ ] [ ] L L ] m/= | | | m /=
° O Ortunities Tree Well 2.4 ® [ ] [ ] [ ] H/E | | | | | | m/E
p p Infiltration Systems 25 [ ] [ ] [ ] o e° m/=E = | | m/E
Pervious Pavement 2.6 o [ ) [ ] e o [ | m/E
° G I M Green Roof 2.7 = ] ] ]
easure L .
Rainwater Harvesting® 2.8 [ ] [ ® ® |
A p p I i C a b i I ity Alternative Treatment Measures”
Vegetated Swale 2.9 [ ] ® [ ) [ ] m/m rn m/m
Iocati ons Green Gutter 2.10 [ ] [ ] [ ] m/E ] =
Stormwater Tree 211 [ ] [ ] [ ] m/= [ ] | |
Typ e Site Design Measures
Interceptor Tree 2.12 ® [ ] o ® = | |
— Fun Cti on Green Wall® 213 ® [ ] =} u
Endnotes Legend
1. Where site-specific percolation tests confirm that an infiltration rate of 0.5/hour is realistic, see C.3 Regulated Projects Guide ® Applicable Green Infrastructure Measure
for further discussion. u Primary Function
2. Alternative Term: “Bioretention Swale” —linear bioretention areas, not the same as “Vegetated Swale”. &
m Secondary Function
3. Primary Function if trees are included in design. Primary or Secondary Function Depending
4. If built to specifications approved by Regional Water Board. on Site Conditions and Design
5. Includes cisterns, rain barrels, and other measures and strategies for maximizing use of rain water for non-potable uses such as
toilet flushing or landscape irrigation.
6. Some types of infiltration systems require pre-treatment.
7. Alternative Treatment Measures have limited, or currently, no credit towards C.3 regulated project treatment requirements.
8. Notidentified as a site design measure in the MRP.
9. See page 1-30 for definitions of these functions.



Definition and
description

Why use and constraints

Opportunities for
Buildings, Sites, and
Streets

Special design
considerations

Ch 2 Gl Measures & Opportunities

= @Gl Measures

Cha pter 2 - Green Infrastructure Measures and Opportunities 2-1
Introduction 2-2
Stormwater Planters 2-6
Stormwater Curb Extensions 2-12
Rain Gardens 2-16
Tree Wells 2-22
Infiltration Systems 2-26
Pervious Pavement 2-32
Green Roofs 2-42
Rainwater Harvesting 2-46
Vegetated Swales 2-48
Green Gutters 2-54
Stormwater Trees 2-58
Interceptor Trees 2-62
Green Walls 2-66
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Ch 2 Gl Measures & Opportunities

9 Green Infrastructure Measures and Opportunities Why Choose Vegetated Swales?

-
DEFINITION: Vegetated swales are shallow, linear, and relatively narrow landscaped s
areas designed with gentle side slopes and bottom areas that capture, slowly convey,
and potentially infiltrate stormwater runoff as it moves to downstreom discharge points.
-
Vegetated swales are primarily used to convey stormwater runcff on the land's surface while also providing Water level retains e -
‘maore than 12° of runoff
some water quality treatment. Aswater flows through & vegetated swale, it is slowed by the interaction with e P
plants and soil, allowing trash, sediments, and particulate-based pollutants to settle out. Runoff in vegetated -

swales travels more slowly than it would through pipes in a traditional stormwater conveyance system,
allowing for some attenuation of peak flows. The longer a vegetated swale is, the greater the residence time
for slowing and filtering of stormwater runoff; however, the gradient of the vegetated swale and the use of
weirs may affect flow rates. Vegetated swales have some potential to infiltrate stormwater runoff as it moves IS

downstream depending on the specific conditions of the site and through the use of check dams to retain o 7 e T
shallow amounts of runoff. Vegetated swales are typically built very shallow and contain runoff that is only a 31 M, 7O M 31 Max,

-
few of inches deep. Imperted sod condition vasies. (Refer 10 the
Seliicn aren & perabichc ¢ Mt C.3 Regulated Project Guide for subaurtace
Yoostuted vowbe con be wed fov 0pthonn and Setils and the typcal Green
Parking lots, streets, and certain site/building locations that have a long, continuous space to support a “';":""”'* Slorstertion, & be Infratrctire detaih L/
; <hvough depending on site found ther in Apperices of this document,
functioning landscape system are excellent candidate sites for vegetated swales. conditions. ety ok fagmpatioher-ty
Jurisdicton). -
Vegetated swales are relatively low-cost compared with standard landscaped areas, simple to construct, and The Anatomy of a Vegetated Swale
widely accepted as a stormwater management strategy. Vegetated swales can be planted in a variety of ways
ranging from mown grass to a diverse palate of grasses, sedges, rushes, shrubs, groundcovers and trees. @ Cross section s parabolic ortrapezoidal with defined side siope conditions .
For building, site, street, and parking lot applications, vegetated swales can be used in both relatively flat 8 Side slopes are ideally set at a 4:1 slope (3:1 maximum)
conditions or steeper conditions up to a 5% longitudinal slope. @ For street conditions, use a 12-inch flat shelf transitioning between the curb or pavement and the siope

when used adjacent to a parking lane, bicycle facility, or sidewalk
For regulated projects, vegetated swales can only be used for conveyance of pre-treatment as they are not a @ 6° preterred, maeium of 12° of ormwater runoff reteition
regulated treatment measure unbess they are part of a treatment train; see the C.3 Regulated Project Guide 4

for more details. @ Imported soil mixture (see C.3 Regulated Project Guide for soil specifications)

@ Native soil condition (an underdrain system may be needed with some native soil conditions)

nope @ knge portion of @ Vegetated swales can be either infiltrative, or use h with an und system

Can complement the rural and semi-rural character
that exists (n several San Mateo County communities.

Can peovide vegetation that buffers pedestrians and
bicyclists froem moving vehicles.

Provides vegetation along streets, buildings, and
parking lots which can increase community identity
and soften the look of a built space.

Can include trees that provide protection from sun,
fostering a pleasant environment

They often require less infrastructure to bulid and are
simple and inexpensive to construct.

Are excellent cholces for new residential and
commercial development and can be easily retrofitted
within parking lots and along street and buliding
frontages.

Potential Constraints?

They need long. continuous 3
Stficult to find

They are often designed to be “too deep” and, 35 3
re ot aesthatically pies

Ooes not meet design standards for regul
but can be used 35 part of a treatment train
transpont stormwater to a regulated project treatmant
measure.

Diffic incorporate on street parking with
vegetated swaies and provide good pedestrian
clrculation, unless space is provided for people to 5
out of vehicles and bridging is provided across the
vegetated swaie.

KASTHUCTURE DESIGN GUIDF GREEN INFRASTRUCTURE DISIGN GUIOE
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Gl Design Guide

Design Strategies and Guidelines

Introduction

General Design Strategies and Guidelines

Building and Sites Design Strategies and Guidelines
Building and Sites Design Examples for San Mateo County
Sustainable Streets Design Elements and Process
Sustainable Streets Design Strategies and Guidelines

Sustainable Streets Design Examples for San Mateo County

4 Green Infrastructure measures can provide a range of benefits to communities.




Ch 3 Intro to Design Strategies
and Guidelines
= 3.1 General Design ‘;; General Design Strategie

Strategies &
Guidelines

* For All Locations and

For Sustainable Streets

— Applicable to most Gl
measures and locations

—Buildson Ch 2 and Ch 4
design considerations




Ch 3 Intro to Design Strategies
and Gmdellnes

= 3.2 Building & Sites Design

Strategies and Guidelines

* Focused building & sites design
strategies and guidance

= 3.3 Building & Sites Design
Examples for San Mateo
County

* How can implement Gl and

ign meplsforSan Mneea a;unty

Office Building Stormwater Planter Example

what can look like
» Different contexts and types




Ch 3 Intro to Design Strategies
and Gmdelmes

= 3.4 Sustainable Streets Design | |
Elements & Process :
- What is a Sustainable Greenand = wo
Complete Street?

— Definition

— Summarizes Complete Street types

— How to select complementary Gl and g
Complete Street techniques o renusomnss

— Gl measure applicability by street type

BRI o

— Gl measure applicability by context
type

— Gl locations within streets

— Implementation approach and phases




Ch 3 Intro to Design Strategies
and Guidelines

= 3.5 Sustainable Streets Design
Strategies and Guidelines

* Focused for Gl within street
environment

* More detailed guidance building
upon Ch 2 and 4, and Section 3.1

e Organized by:
— Gl measure e :
— General, Green Street, Complete Street o F:T:: | //===‘-j-=~7~':m ' ==
£ WELOEE B
T = J%— L —
A s -~ =
o wemt )




Ch 3 Intro to Design Strategies
and Gmdellnes

= 3.6 Sustainable Streets Design
Examples for San Mateo County

* How can implement Gl and what
could can like

» Different contexts & street types




Ch 4 Intro to Design Strategies

and Guidelines

Chapter 4 - Key Design and Construction Considerations 4.1

Protecting Existing Improvements

Designing for Pedestrian Circulation

Dealing with Steep Topography/Using Check Dams and Weirs
Overflow Options

Designing for Poor Soils

Designing with Utilities
Capturing and Conveying Surface Runoff

Capturing and Conveying Rooftop Runoff

Soil Preparation, Landscape Grading, and Mulch Placement
Effective Placement of Pervious Pavement

Choosing and Placing Appropriate Plant Material

General Sizing of Green Infrastructure Facilities
Construction Administration Process

Specialized Design Considerations for San Mateo County

42
4-4

4-8

4-10
4-12
4-16
4-18
4-28
4-32
4-36
4-38
4-44
4-50
4-54
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Ch 4 Intro to Design Strategies

and Guidelines
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Ch 4 Intro to Design Strategies
and Guidelines

Standard Sizing Methodology Alternative Sizing Methodology for Street Projects
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Ch 5 Key Implementation
Stratgies

< 4t

= 5.1 Funding Gl and Reducing i |
Project Costs

e Strategies for Funding Gl

* How to reduce Project Costs

= 5.2 Changing Municipal el
POIicy and code T AR AR VT TV = - :
« Demonstration Projects

e Staff Collaboration

* Flexible Design Guidance



Ch 5 Key Implementation
Strategies

R A

= 5.3 Creating Incentives | | e

e Reward-based
* Mandate-based
 Community-based

= 5.4 Public Education,
Outreach, and
Demonstration Projects
* How to

* Types




Ch 6 Operations & Maintenance

= 6.1 Introduction
* Purpose

* Difference from C.3 Regulated
Projects Guide

* Common types of G| O&M issues
*  How to conduct site maintenance
* Types of maintenance programs

= 6.2 Hardscape and Functional

Maintenance Activities

* Focused on issues found with
hardscape and functional elements of

Gl facilities
= 6.3 Landscape-related Maintenance
Activities
* Focused on landscape-related issues
and activities found with Gl facilities




Ch 6 Operations & Maintenance

" 6.4 Maintenance Quality

Observation Levels

* What to look for to determine
level of maintenance activity

= 6.5 Annual Maintenance

& Asoy g eetionen 1o plantng arwan, I ngured, pur
Agronomy Report 20 Been, i, puswariah wnd grasies.
e s 10 ke appiication pric 15,8 moternie reelel 10
el i e e

Actions

==
@ b
O)

* Gl maintenance activity plan

*= 6.6 Annual Landscape &
Hardscape Maintenance
Schedule

* Monthly checklist for Gl
maintenance activities

A
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Clean Water. Healthy Community.




Appendicegm

1 Glossary S "’,f;_.:l“\ 3 '%wjﬁﬁ:m
BB W T
« Terms in Design Guide QR o R e ;
2 Reference Documents T ) : i g
* Documents cited or referenced :
. . . :
3 Sustainable Streets Typical Design - :
Details | = = -
* How to use pe— TS
— Customize for site specific conditions e '
— Verify most current version is used L H goe: S
— Verify if jurisdiction where project is ' ‘
has different details m—
* Base details: SFPUC GI Typical Details e ‘ -l
*  SMCWPPP modified/new typical details T mEm T '
* References to other agency typical o cgmess
details .. D .

NOT FOR CONSTRUCTION - REFER TO USER GUIDE



Appendices

4 Sustainable Streets Specifications
* How to use
— Customize for site specific
conditions
— Verify most current version is
used el
— Verify if jurisdiction where o I
project is has different
specifications
* For permeable pavements,
biotreatment soil, and composted
mulch
* Plant palette and MWELO
* Design and functional
considerations
* Base specs: SFPUC or Bay Area
Pervious Concrete




Appendices

5 Sample Maintenance Plan
Forms 5
* Maintenance checklists for: o B, =
— Landscaped Stormwater el i
Facility E
— Pervious pavement
6 Potential Gl Funding Source e -
Analysis & Recommendations T it
*  SMCWPPP Gl Funding Nexus e P——
Evaluation

for Sizing Green Infrastructure
Facilities in Street Projects

7 Guidance for Sizing Gl Facilities

in Streets BAS M -
* BASMAA'’s regional approach for
sizing for constrained e oS wim o,

non-regulated street projects




How to Use the Gl Design Guide

User New to Gl

Key
Implementation
Strategies

Gl Measures & {ChI>)

Opportunities
(Ch 2)
Buildings and

Key Design &
Sites Design ey besig

Construction
Considerations
(Ch 4)

Introduction Examples for San
(Ch1) Mateo County
(Ch 3.3)

Glossary

(Ap 1) Sustainable

Streets Design
Examples for San
Mateo County
(Ch 3.6)




How to Use the Gl Design Guide

User Experienced with Gl and Ready to Design

Review and select GI measure
type, i.e.: Stormwater Planter, and
review general considerations
(Ch2)

Review and
integrate
Design
Strategies and
Guidelines
(Ch 3)

Key Design
Considerations
(Ch 4)

Buildings and Sites
(Ch3.2)

General for all
locations/types

(Ch 3.1)

Sustainable Streets
(EXENER))

Guidance for Sizing Gl
Facilities in Streets
(Ap 7)

Sustainable Streets
Typical Design
Details
(Ap 3)

Sustainable Streets
Specifications
(Ap 4)




Gl Design Guide Next Steps

= Consider and Respond to G| Committee comments

* Reorganize Chapters 2 and 3 content and matrices to group:

— All tree type measures (tree well, stormwater tree, and interceptor
tree)

— All building type measures (green roof, green wall, and water
harvesting)

* Update photos, graphics and typical Gl construction details
* Clarify, add or expand content:
— Gl Measures, e.g., vegetated swale, rain garden, interceptor tree

— Water reuse of water capture projects

— Design considerations, e.g.: curb cuts, inlet/outlet cobbles
— Etc. S~
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Gl Design Guide Next Steps

= Address any inconsistencies with newly
updated C.3 Regulated Projects Guide

= Consider and respond to comments received
as jurisdictions and consultants use the Design
Guide

EEEEEEEEEEEEEEEEEE
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Gl Design Guide Next Steps

= Develop web-based document

* Allow for more interactive and easier to use digital
document

e Final format TBD (whether fully web-based or a
more interactive PDF on web)

* Allow user to jump between certain sections and to
other elements

EEEEEEEEEEEEEEEEEE
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Green Infrastructure Design Guide

= Questions?

Green Infrastructure
Design Guide

First Edition | 2019
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Prevention Program
Do
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