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This is the fifth volume in a 5-volume series for the Green Stormwater Infrastructure Manual
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information:
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This document was prepared, updated and compiled by MIG Inc. for Seattle Public Utilities
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WTD, High Point Open Space Association Staff, SDOT Urban Forestry and PRR (Section 11 —
Community Engagement and Outreach). This document includes documentation relevant to GSI
in the right-of-way and on utility owned or manage parcels from the Washington State
Department of Ecology Guidance Document “Western Washington Low Impact Development
(LID) Operations and Maintenance” 7/2013; generally, these excerpts are in italics.
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Abbreviations*

*See COS Standard Plan 002 for other General Abbreviations used for street improvement
plans in City’s ROW.

Term

ADA
AM
AMP
BMP
BOD
BSM
CB
CIP
CMMS
CcoO
COS
COS SWM
CRz
CSECP
CSO
CSS
DS&G
ECA
Ecology
ECY
EOR
FAQ
GIS
GSI
IDT

IP

IT

KC
KPI

LA
LEED
LID
LOB
LOS
LTCP

Abbreviation Definition

Americans with Disability Act

GSI Asset Manager (SPU term, previously referred to as FOM)
Asset Management Plan

Best management practices

Basis of Design

bioretention soil media

catch basin

Capital Improvement Project

Computerized Maintenance Manual System (WTD)
cleanout

City of Seattle

City of Seattle Stormwater Manual

critical root zone

Construction Stormwater and Erosion Control Plan
combined sewer overflow

combined sewer system (combined stormwater and sanitary sewer flows in a pipe)
Seattle Public Utilities’ Design Standards & Guidelines
environmentally critical area

Washington State Department of Ecology

Ecology

Engineer of Record

Frequently Asked Questions

Geographic Information System

Green Stormwater Infrastructure

Interdepartmental team

Integrated Plan

Information Technology

King County

Key Performance Indicators

Landscape Architect

Leadership in Energy and Environmental Design

Low Impact Development (often interchanged with GSI)
Line of Business representative (SPU)

Level of Service

Long-Term Control Plan
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Term Abbreviation Definition (continued)

MAXIMO asset management tracking software (SPU)

MH maintenance hole

MS4 Municipal Separate Storm Sewer System

MOA Memorandum of Agreement

MOU Memorandum of Understanding

NDS Natural Drainage System

NPDES National Pollutant Discharge Elimination System

O&M Operations and Maintenance

OPCD Seattle Office of Planning and Community Development

PDB Project Delivery Branch (SPU)

PE Professional Civil Engineer

PEG Public Engagement Guidelines

PEP Public Engagement Plan

PLA professional Landscape Architect

PMP Project Management Plan

PS pipe sewer combined

PSS pipe sewer sanitary

PSD pipe storm drain

PSE Puget Sound Energy

PS&E plans, specifications & estimates

ROW right-of-way

ROWIM Street Illustrated, Seattle’s Right-of-Way Improvements Manual
(may also be referred to in the text as “Streets lllustrated ROWIM”

SCL Seattle City Light

SDOT Seattle Department of Transportation

SEPA State Environmental Policy Act

SERP State Environmental Review Process

SG Stage Gate for project management

SME Subject Matter Experts

SOP Standard Operating Procedures

SPU Seattle Public Utilities

SSD subsurface drainpipe / slotted storm drain (aka underdrain pipe)

STD standard

SWM City of Seattle Stormwater Manual

SWPPP Stormwater Pollution Prevention Plan

S#.X.#.X ECY Special conditions for city and county NPDES Phase | & Il permittees (e.g. S5.C.9.a)

TESC Temporary Erosion and Sediment Control

UFSP Urban Forest Stewardship Plan

uIC Underground Injection Control (Ecology permit term)

UMH underdrain maintenance hole

wWQ Water Quality

WTD King County, Department of Natural Resources, Wastewater Treatment Division

Xi
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Definitions

These definitions are focused on implementing green stormwater infrastructure (GSI) in the City
of Seattle’s (COS) right-of-way (ROW) or on utility owned or managed parcels as part of capital
improvement projects (as opposed to implementation on private owned parcels). These
definitions are not intended to be exhaustive as used or on the subject however some key terms
are included for easy access. See Seattle’s Streets lllustrated Right-of-Way Improvement
Manual (ROWIM) www.streetsillustrated.seattle.gov for an expanded glossary of terms in the
public realm.

Asset Management (AM):
Generally, the broader use of the term is for cradle to grave adaptive management. The
term includes everything at the operation level, maintenance, resource planning,
reporting and financing to achieve the best results.

Biofiltration Swale:
An open, gently sloped, vegetated earthen channel designed to treat stormwater by
evenly distributing stormwater flows laterally (as opposed to vertically with infiltration)
across the entire width of a densely vegetated channel that has a minimum length of 100
feet (or greater depending upon project design). Stormwater runoff flows into the facility
at the head of the swale. The bottom width (2 ft to 10 ft) of the channel is to be constant
along the entire length. Longitudinal slope ranges from 1.5% to 2.5%. Basic biofiltration
swales provide “basic” water quality treatment in accordance with City of Seattle (COS)
2017 Stormwater Manual (SWM), Volume 3, Section 5.8.3.

Bioretention:
A designed shallow earthen depression with engineered soil mix and plants adapted to
the local climate and soil conditions to provide water quality treatment and either retain
or detain the treated stormwater for flow attenuation. The facility is designed to mimic
natural processes by filtering stormwater through the vegetation and into the imported
bioretention soil mix (BSM). When designed with required BSM depth (at least 18
inches),and infiltrating into the underlying soil or in soils with lower infiltration rates,
collected by an underdrain these bioretention facilities provide “enhanced” water quality
treatment in accordance with COS 2017 SWM, Volume 3, Section 5.4.4 (infiltrating
bioretention) and Section 5.8.2 (non-infiltrating bioretention).

In the City’'s ROW, stormwater enters the bioretention facility through sheet flow across
landscape/pavement; through breaks in the curb along the roadway or sidewalk; and/or
through a piped/culvert system daylighting into the facility.

Depending upon the rainfall event and intensity, stormwater may:

e filter through the vegetation and BSM and infiltrate into the underlying soils;
e filter through the vegetation and BSM and collect in an underdrain pipe that

Xii
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Block:

connects to the drainage/sewer system or is conveyed and infiltrates into the
underlying soils via a deeper infiltration facility such as a screen well; or

e overflow out of the cell via a drain curb cut or overflow pipe and continue to flow
down the road to the next bioretention cell or into the drainage sewer system.

The terms Rain garden and “Natural Drainage System” or “NDS” may also be used to
describe bioretention in public outreach materials. See Rain garden and Natural
Drainage System definitions.

Refers to a street length from intersection to intersection. A block includes the street and
adjacent private/public parcels (residential, commercial, parks etc.). A City block can
range from 300-feet to 800-feet long, varying widths, surrounded on four corners by
public street right-of-way and may/may not include a public alley through the block.

Blue Book:

Cells:

SPU asset management term for a project’s operation and maintenance manual for non-
standard elements. Describes how to maintain and operate new assets.

Individual depressions within a bioretention facility are called “cells”. For ROW
applications usually, there are multiple bioretention cells in a series within a block.
Because each cell is a depression, water ponds in the cell and infiltrates downward into
the underlying soil as opposed to continuing to flow horizontally along the longitudinal
profile like a conveyance swale or biofiltration swale. However, if the cell receives more
water than it was designed for, the water ponds up and overflows out of the cell either
through a drain curb cut or overflow pipe in the cell and either flows down the block to
another cell or into the gutter/drainage system. See “bioretention” in this section.

Combined Sewer Overflow (CSO):

Combined sewer overflow is the result of combined sewers that are designed to collect
rainwater runoff, domestic sewage and industrial wastewater in the same pipe. During
periods of heavy rainfall or snowmelt however, the wastewater volume can exceed the
capacity of the pipe and at that point they are designed to overflow to a sea, stream,
river or water bodies. CSOs may be thought of as a type of “urban wet weather”
discharge. Source: Environmental Protection Agency (EPA)

Component:

A part or element of a larger whole. Used herein to refer to various tools or elements that
are part of a GSI facility.

Consent Decree:

Specific to stormwater and CSOs: Since 2000, EPA has taken enforcement actions
under the Clean Water Act (CWA) to reduce violations under municipal stormwater

Xiii
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permits. As part of these judicial actions the EPA has required permittees to commit to
implement green infrastructure. Pursuit to Section 309€ of the CWA, the State of
Washington joins the United States as a Plaintiff to both SPU and WTD’s Consent
Decrees with EPA. Washington State Department of Ecology (Ecology) is the state
regulatory agency.

Conveyance Swale:
Conveyance swale refers to shallow vegetated earthen channel to convey stormwater
runoff (as opposed to a piped system). See COS Standard Plan 294 for cross section of
a vegetated conveyance swale that is not for water quality treatment.

Deep Infiltration:
A term describing various methods of moving water from the surface of the land into the
subsurface. In this volume Pit drains, drilled drains and screen wells are all considered
deep infiltration. See Section 6 herein and GSI Manual Volume IlI: Design for general
descriptions.

Dirt:
Can informally refer to loose soil or earth however a primary difference from soil is that
dirt lacks nutrients needed to promote growth. See Soill.

Emergents:

A plant whose root system grows underwater, but whose shoot, leaves and flowers grow
up and above the water. (source: Wiktionary).

Failed System:
These facilities support agency regulatory responsibilities and compliance measures. A
facility is considered a “failed system” if extensive maintenance or major corrective
action is required for ongoing performance.

For SPU some facilities have a direct regulatory function. (See project specific
information). A system considered failed means that the system is a candidate for major
corrective action or extensive maintenance requiring authorized funding.

Grasses:
A plant in the Poaceae family that is hollow (between the nodes), round stems; leaves 2-
ranked; fruit a grain covered by two papery scales. (source: Steve Eggers)

Guidance:
Specific to the intent of this volume of the GSI Manual, guidance is intended to mean
“Help or advice about how to do something or about how to deal with problems” (Source:
Cambridge Dictionary). The joint SPU and King County Wastewater Treatment Division
(WTD) GSI program is looking to establish consistent methods of O&M in the public
realm as the public is not typically aware of which agency is responsible for the asset.

Xiv
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Hardscape:
A term that typically describes fixed surfaces on the ground plane. For GSI facilities, this
may mean pavement, pavers, drain curb cuts, gutter line, sidewalk, structures, lids, walls
for bioretention cells, etc.

Invasive Plant Species:
Invasive species are typically non-native plants that are highly competitive over native
species, often difficult to control or eliminate, and in extreme cases may be quite
destructive of native ecosystems or economically valuable plant resources. Invasive
plants that are highly destructive are termed "noxious weeds.” See
www.kingcounty.gov/services/environment/animals-and-
plants/biodiversity/threats/Invasives.aspx

Key Performance Indicators (KPI):
A term used for evaluation of bioretention assets over time as defined by the agency.
See Section 3 in this volume.

Landscape:
For GSI facilities this refers to the surface area as a whole and the term may also refer
generically to trees, plantings or vegetation in areas without bioretention cells.

Maintenance:
Maintenance is the set of activities to preserve a good, stable condition and keep
operations running. Maintenance is typically considered as a subset of overall operations
management. Operations is the set of activities directly responsible for achieving GSI
objectives.

Natural Drainage System (NDS):
A term used by SPU for the natural approach to manage urban stormwater. NDS is also
a term SPU uses with the public in a project’s outreach materials in lieu of using the term
bioretention facilities. See definition for “bioretention” in this section

“NDS partnering” is the program where SPU partners with city departments, agencies
and/ or private partners on a project for the construction of NDS facilities.

Noxious Weed:
A non-native plant that when established is highly destructive, competitive or difficult to
control. (RCW 17.10, WAC 16-750) King County Department of Natural Resources and
Parks (DNRP), Water and Land Resources Division’s, Noxious Weed Control Program.
See www.kingcounty.gov/weeds

XV
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Operations:
Operations is the set of activities directly responsible for achieving GSI objectives.
Maintenance is the set of activities to keep operations running. Maintenance is typically
considered as a subset of overall operations management.

Permeable Pavement Facilities:
Permeable pavement is a paving system that allows rainfall to infiltrate into an
underlying aggregate storage reservoir/subbase, where stormwater is stored and
infiltrated to the underlying subgrade or (for larger storms where it cannot infiltrate)
removed by an overflow drainage system (such as an elevated perforate pipe) that
discharges into the drainage system. Permeable pavement typically consists of a
wearing course (e.g. porous asphalt, pervious concrete) and an underlying aggregate
storage reservoir/subbase(s), which are designed to both temporarily store water and
provide structural support for the pavement loads. Permeable pavement facilities can be
designed to treat pollution generating surfaces (neighborhood alleys) and/or receive
sheet flow from adjacent non-pervious surfaces. See COS 2017 SWM Volume 3,
Section 5.4.6.

Permeable Pavement Surfaces:
A permeable pavement surface is a paving system like permeable pavement facilities
(pervious concrete sidewalk or porous asphalt path). The aggregate subbase is
designed to manage only the water which falls upon it. Because permeable pavement
surfaces are designed to function as a permeable land surface and not intended to
manage runoff from other surfaces, they are not considered infiltration facilities and have
less onerous siting and design requirements. See COS 2017 SWM, Volume 3, Section
5.6.2.

Planting Strip:
The term planting strip means that part of a street right of way between the abutting
property line and the curb or traveled portion of the street, exclusive of any sidewalk
(Seattle Municipal Code 10.52.01H)

Rain Garden:
Rain gardens are non-engineered shallow landscape depressions with compost-
amended native soil (or imported bioretention soils) and plants adapted to the local
climate and soil moisture conditions. Rain gardens may only be used to meet “On-Site
Stormwater Management (OSSM)” requirements and are not defined as a water quality
treatment or flow control facilities (see COS 2017 SWM, Volume 3, Section 5.4.5, and
Ecology’s 2019 Stormwater Management Manual for Western Washington).Rain
gardens may be used to manage runoff from new sidewalks to meet “OSSM”
requirements described in COS 2017 SWM and SPU'’s Client Assistance Memo 1190.
The term “rain garden” may be used to describe bioretention systems to the public;
however, a rain garden is defined as a different type of facility in the COS 2017 SWM.

XVi
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Regulatory:
Generally used to refer to organizations or agencies enforcing compliance with laws,
polices rules, and regulations.

Report / Reporting:
Generally used to mean a written account of what occurred or what was observed or
what was accomplished. The intent is to document both for the agency and to improve
the implementation and O&M for GSI as a new infrastructure asset. Refer to specific
agency requirements for definition of compliance reporting.

Right of Way (ROW):
The strip of land platted, dedicated, condemned, established by prescription or otherwise
legally established for the use of pedestrians, vehicles and/or utilities.

Road:
The road or also referred to as roadway is the portion of a street improved, designed, or
ordinarily used for vehicular travel and parking, exclusive of the sidewalk or shoulder.
Where there are curbs, the roadway is the curb to curb width of the street. In the
ROWIM, the general rule is to use “street” when referring to the full right of way or
elements within the right of way and “road” when being specific regarding the vehicular
surface area. The roadway may or may not have a curb along the road edge. See
Glossary in Seattle’s Streets lllustrated, ROWIM.

Rushes:
A plant in the Juncaceae family with solid, round stems; leaves few; fruit several to
many-seeded capsule surrounded by 6 scale-like structures (tepals). (source: Steve
Eggers).

Sedges:
A plant in the Cyperaceae family with solid, triangular or angular stems (“sedges have
edges”) with some exceptions; leaves 3-ranked; fruit a nutlet subtended by a scale.
(source: Steve Eggers)

Shrub:
A shrub or bush is a small- to medium-sized woody plant. Unlike herbs, shrubs have
persistent woody stems above the ground. They are distinguished from trees by their
multiple stems and shorter height and are usually under 20 feet tall. Plants of many
species may grow either into shrubs or trees, depending on their growing conditions.
(source: Wikipedia)

For GSI in the ROW the focus is on low shrubs, generally less than 36 inches however
intersection zones are generally 24 inches in height. Accent shrubs is a term used for
high shrubs in GSI facilities often used to provide a scale, an indication of a change or
for seasonal interest.
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Soil
The unconsolidated mineral or organic material on the immediate surface of the Earth
that serves as a natural medium for the growth of land plants. (source: Soil Science
Society of America).

Street:

A public ROW that includes a roadway, shoulder, planting strips and/or sidewalk(s)
along other public infrastructure and utilities. For full definition, see Glossary in Seattle’s
Streets lllustrated ROWIM. See also above definition for “road”. “Travelled way” refers to
just the portion of the street that receives vehicular traffic.

Street Typology:
See Seattle’s Streets lllustrated, ROWIM. Some street types examples include
Neighborhood Yield, Neighborhood Curbless, Urban Village Neighborhood Access, etc.

Tree:
Generally, a woody plant with single or dominate stems and few or no lower branches
and over 20 feet in height. See Appendix G Tree List for Bioretention in the Right of
Way, SDOT Street Tree Manual, and Streets lllustrated; ROWIM for further information.
Trenching:

Any excavation to install or repair foundations, utility lines, services, pipe, drainage,
irrigation infrastructure or other property improvements below grade.

Note: Trenching within the critical root zone (CRZ) of a tree is injurious to roots and tree
health and is prohibited, unless approved through review with SDOT and Urban
Forestry. If trenching is approved within a tree’s CRZ, it must be done according to
instructions outlined in the SDOT Street Tree Manual.

Underground Injection Control (UIC):
For the GSI program purpose this refers to the EPA program that consists of six classes
of injection wells. Each class is based on the type and depth of injection activity and the
potential for that activity to result in endangerment of a USDW (underground sources of
drinking water). Ecology regulates and permits UIC’s for the EPA. UICs used with GSI
for deep infiltration of stormwater are described in Section 6 of this volume and Section
10 of GSI Manual, Volume llI: Design.

Vegetation:
Plants considered collectively or “total plant cover”. (source: Meriam Webster)

Weed:
In simple terms, an unwanted plant in a bioretention cell. Generally, more aggressive
and spreading. A plant can become a weed if it is in the wrong place.
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Table I-1: SPU's Identification of Work Types for Preparing Maintenance Work Plans

Work
Type

Work Type
Description

Work Type Use

RM

Reactive
Maintenance

Includes work required (perceived or actual) because something else
happened to trigger the need for the work; otherwise it would not have
been done.

Reactive maintenance occurs with a failure such as a plugged cell or
clogged underdrain.

PDM

Predictive
Maintenance

Inspection and Maintenance

PM program: Time or meter-based inspections detecting the
possibility of failure/condition assessment activities. Inspection may
include cleaning or other minor maintenance.

Predictive Maintenance is used for inspection to see if an asset is failing its
performance standards such as how often the pre-settling cell needs to be
vactored or the cleaning of a UIC.

PM

Preventive
Maintenance

Maintenance
PM program: Time or meter-based maintenance

Preventative Maintenance is a proactive maintenance activity such as
clearing of leaves in fall to prevent clogging and overflows. PM tasks are
set up on a regular schedule so that Maximo can generate work orders
automatically and ensure regulatory requirements are met.

CBM

Condition Based
Maintenance

Maintenance performed as a direct result of inspections determining
that an asset’s condition has declined and/or that performance no longer
meets defined minimum SPU standards.

Includes opportunistic work performed to ensure assets are
maintained to minimum SPU standards.

Corrective maintenance is typically performed, based on the result of a
PDM/PM, if the PDM has determined that an asset’s condition or
performance no longer meets the service levels. CBM is especially
applicable in GSI facilities if the plantings have overgrown the step out
zone or the height of plants is obstructing sightlines.

PROJ

Project

Intentional, pre-planned improvements, enhancements, new
installations. Includes routine rehab.

OH

Overhead

Use of O&M resources for activities outside of their normal functions
such as training, equipment maintenance/cleaning, meetings, PPE
issues, etc.

DM

Demand

Work performed in response to external or internal request to perform
non-repair/maintenance work, QA/QC, studies, new customer
installations not associated with a project, etc.

Note: The above table is from Seattle Public Utilities Asset Management Plan (AMP), Green Stormwater
Infrastructure, Right of Way Facilities, May 2018.This is for identification of work types in SPU’s Maximo.
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Section 1

1.1 Introduction

Green Stormwater Infrastructure (GSI) is being implemented within the public right-of-way
(ROW) for stormwater code compliance, creek basin projects, combined sewer overflow control
projects, and capital improvement retrofit projects. Generally, these are within the ROW
however as GSI expands there will be publicly maintained, parcel-based facilities. GSI is a new
asset class and the management, operations planning, and
maintenance protocols are evolving as our agencies adapt to
using GSI tools to help manage rain naturally. Like a forest,
green solutions such as roadside bioretention systems (also
referred to as “natural drainage systems” for Seattle Public
Utilities (SPU) projects) filter out pollution and help rain soak
into the ground rather than rush over yards, parking lots, and streets, washing pollutants into our
waterways. Seattle and King County (specifically King County Wastewater Treatment Division
(WTD) have prioritized the use of GSI where feasible because it is effective, cost-comparable
with conventional approaches, and high value. In addition to helping us prevent water pollution,
GSI, specifically roadside bioretention facilities, can beautify neighborhoods, create habitat
corridors in the urban environment, provide access to nature, calm traffic, improve pedestrian
safety, and capture rain for reuse.

GSl is a community
centered utility solution that
helps make Seattle a
sustainable and resilient city.

1.2 Purpose and Regulatory Context

The purpose of this volume of the GSI Manual for Capital Improvement Projects (GSI Manual) is
to provide guidance and some standard procedures for operations and maintenance including
annual inspections of constructed GSI facilities under the responsibility of SPU/WTD along
streets in the City of Seattle (City/COS) ROW. Portions of this manual may also apply to publicly
maintained GSI facilities on SPU parcels. Maintenance of regulated GSI Facilities is a
requirement of the agencies respective permits with Washington State Department of Ecology
(Ecology). In addition, implementation of GSI is one of the methods used by each agency (SPU
and WTD) to meet their Consent Decrees to reduce combined sewer overflows and reduce
polluted stormwater flowing into local waters (e.g. Puget Sound, creeks, rivers, lakes, etc.).

The end users of this volume of the GSI Manual may include staff from SPU, WTD, and/or their
service contractors contracted to support assistance. The maintenance components generally
follow the Washington State Department of Ecology (Ecology)’s Guidance Document for
Western Washington Low Impact Development (LID) Operation and Maintenance (O&M), dated
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Section 1. Introduction

July 8, 2013, (Ecology O&M 2013) for consistency; however, as
this manual’s focus is on the public works aspect of bioretention
facilities in the City’s right of way, some elements may vary from
guidance in Ecology O&M 2013 due to specific protocols for
public work or function.

This manual is a living document that will be updated
periodically based on input from SPU and WTD staff and
maintenance crews as the strategies and techniques for GSI
maintenance are refined with more facilities coming into
practice. Updates are suggested in 2019 after the Venema,
Ballard Il and Delridge projects are fully established and other
projects currently in early design come on-line. Feedback from
the community should be considered to monitor community
goals and promote continued acceptance of GSI facilities. (See
Section 11).

The Washington State
Department of Ecology
National Pollutant
Discharge Elimination
System (NPDES) Phase |
and Western Washington
Phase Il Municipal
Stormwater Permits
includes provisions for
municipalities to adopt and
implement O&M programs
and to facilitate proper
O&M of LID BMP’s
(S5.C10 of 2019-2024
permit).

This manual is intended to be used for various types of projects implementing GSI in the public

right-of-way (ROW) to meet varying stormwater performance goals.

e For WTD-led projects: The project goal is to maintain the function of GSI technologies
(such as roadside bioretention cells; permeable pavements or other GSI tools) to reduce
combined sewer overflow (CSO) events (Flow Control BMP’s/Facilities) in combined

sewer basins where the overflow is managed by WTD.

e For SPU-led projects: The target function will vary depending upon the basin. GSI may
be installed for creek protection, water quality treatment, flow mitigation, CSO control,
address localized flooding and/or other project targets (Stormwater Treatment and Flow
Control BMP’s/Facilities). SPU has initiated a NDS partnering program that seeks to
partner with departments, agencies and private parties to implement GSI. (See SPU’s

NDS Program Implementation Plan)

e For Other-led projects: This manual is currently not intended to be used by other entities
(e.g. private developers/ property managers) for maintaining non-SPU/WTD GSI assets
in the City’s right-of-way as those installations may be under differing permit

requirements.

This is the fifth volume in a series for the GSI Manual. Consult with other volumes for additional

information:
Volume I: Project Initiation / Partnering Framework
Volume II: Options Analysis
Volume Il Design Phase
Volume IV:  Construction, On-Boarding & Commissioning
Volume V:  Operations & Maintenance

In addition to reviewing materials that were prepared for SPU/WTD’s other GSI Manual
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Volumes, Appendix J includes references and resources specific for the Operations and
Maintenance of GSI, regulatory references and general resources.

The focus of the GSI Manual is on the more commonly used GSI technique of roadside
bioretention cells and their associated supporting infrastructure (such as underdrains, drain curb
cuts, deep infiltration facilities, etc.). In general, where GSl is referred to herein it is regarding
roadside bioretention cells and their associated supporting infrastructure. For other GSI
techniques note the following:

e Pervious concrete sidewalks are maintained by Seattle Department of Transportation
(SDOT) in accordance with Memorandum of Agreement (MOA) 17-058-A between SPU
and SDOT for Maintenance and Operations of GSI in the Public ROW. (see Appendix
H); however, permeable pavements may be used for paved paths between bioretention
cells and so guidance is included herein.

e Pervious concrete public alleys are considered a “pilot” under the SPU/SDOT MOA,
so specific O&M guidance is not included herein. Projects implementing pervious
concrete alleys require development of a MOA with SDOT to determine if it will be
allowed for a specific site and to determine which entity will be responsible for
maintenance and ownership of the asset. See SPU SDOT MOA 17-058-A and Section 9
of GSI Manual, Volume IlI-Design.

e Rain gardens which receive runoff from non-pollution generating surfaces (sidewalks) is
not a water quality or flow control facility according to COS Stormwater Manual V.3
Section 5.4.5 consequently this volume does not focus on its maintenance. Guidance
herein related to bioretention cells and plants are also applicable to routine maintenance
for rain gardens. SPU is responsible for routine maintenance of City rain garden assets
in the ROW. See SPU SDOT MOA 17-058-A.

1.3 GSI — New Infrastructure and Assets

Green Stormwater Infrastructure, specifically roadside bioretention facilities, is still relatively new
to the community as well as to public works staff in relation to other infrastructure systems such
as water, sewer, electricity, roads, sidewalks and even trees.
As a new infrastructure that is generally visible on the surface
(as opposed to underground) there is a need to frame
maintenance expectations and to be transparent to intended
function. It is expected that there will be hurdles and a range
of opinions. This document is intended to provide consistent
guidance yet some flexibility in approach and outreach. It is
intended to assist management and field staff in determining
best methods for specific conditions. Due to the relative
newness of GSI the intent is to give guidance steps allowing
supervisors some flexibility to manage conditions as this is still
a new infrastructure, the tasks, steps, tools and materials used

If a project is utilizing new
or non-standard GSI
technologies, the O&M
guidance will be prepared
specifically for that
technology with standard
operating procedures
(SOPs) documented in a
project document such as a
“Blue Book” for SPU
Assets.
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in maintenance are being tested. As GSl is a living system it will require adaptive management
to address drought, climate change, human attitudes, encampments, changes in adjacent use
etc.

This O&M guidance is a living document; users of GSI Manual Volume V should feel
empowered to provide written comment, add to Appendices and provide new information to
improve future updates to the manual. Maintenance staff should document their practices and
review procedures annually, so their knowledge can be passed along to future staff along with
providing input for updates to planning, design and operation and maintenance sections and
checklists.

1.4 Maintaining within Public View

Seattle’s rights-of-way make up approximately 27 percent of all 5o staff should observe
land area in the city (source: Streets lllustrated ROWIM). As
such, right of way space is a valuable community resource that
supports diverse mobility needs, community identity, civic
activities, vital infrastructure, and critical environmental
services. GSI facilities and associated elements should be
maintained to align with these systems and provide multiple
benefits. The first step in GSI maintenance is observation. Ideally this observation will occur in
both wet and dry seasons. As GSl is a treatment that captures and treats localized runoff,
understanding the subtleties in grade, adjacent land use and even aspect will contribute to
successful long-term performance.

GSiI facilities during and
immediately after storm
events to understand
function, conditions and
adjacent uses.

Figure 1-1: SPU and Conservation Corp in field at SPU’s Ballard Phase 1
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This volume in concert with the other four GSI Manual
volumes is intended to facilitate a consistent maintenance
approach toward the successful function and community
acceptance of GSI for stormwater management within the
right-of-way. Currently maintenance of the GSI facilities is
performed by Agency directed crews. As GSI facilities expand
onto parcels there may be more interaction with neighborhood
image groups, schools or residents in bioretention planting and
maintenance.

The community is a valued
resource for GSI
maintenance as they may
be the first ones to report an
issue or a change of
conditions. See Community
Engagement Section 11

1.5 Right-of-Way Context

Figure 1-2 and 1-3 illustrates typical bioretention cells with and underdrain conveying flows to a
deep infiltration screen well along a Neighborhood Yield street (image from WTD’s Barton CIP).
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Figure 1-2: Concept of typical bioretention with underdrain & deep infiltration well
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Photo of roadside bioretention cells during heavy rain. Gutter flow can be observed in the
background where the drain curb cuts at the upstream bioretention cells are receiving most of
the road’s runoff. The volume (as observed by the width of the flow in the gutter) decreases at
the downstream cell/drain curb cuts in the foreground indicating that the upstream cells are
managing the flow for the block.

Figure 1-3: Example of constructed bioretention concept shown in Figure 1-2
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Section 2

2.1 Design Coordination

The key to successful operations and maintenance is early
and often coordination between GSI Asset Manager/O&M
leads with the policy, planning, design, community
engagement and outreach leads as changes in approach to
GSl infrastructure will affect operation planning and

maintenance protocols. e design covered curb inlets
to self-clean

e reviewing covers for ease
of lifting and space to
place

e reviewing location of weirs
in relation to inlets

e reviewing inflow points to
be sure they are sloped to
move debris
review curb inlet spacing
so maturing plants will not

Examples of past Asset
Managers/O&M review of
project elements during
Design phase:

At the Options Analysis Phase the project team will be
modeling basin needs and testing which GSI tools will
address performance goals for a basin and selecting a
preferred alternative. During the Design Phase the GSI
project team will be reviewing and refining the selected GSI
tools, elements and/or components applicable to the project
goals and location or context. These components are ones
that have generally been reviewed and approved for citywide
use in the right-of-way. Each project encounters some unique
conditions or concerns, so it is anticipated that a modification
or new approach may be recommended for a specific

. block them
condition. )
e physical space needs for
During the Options Analysis Phase the project planning teams O&M staff to work in or
should involve the O&M leads and brief them on the scale of adjacent to cells
the problem and receive input on the early analysis of viable e area extents of agency
GSI tools. maintenance responsibility

To ensure the design recommendations involve the O&M

perspective, the project design teams are required to submit to Agency O&M Leads the 30-60-
90 percent plans and specifications along with GSI Component Design Checklist for O&M
Approval (See Appendix E in GSI Manual, Volume 1lI: Design Phase). This checklist signals
O&M staff of new or modified tools or components for their review and concurrence. These
submittals should alert O&M staff to potential new elements and project specific spatial
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conditions. It is important that the respective details for these elements are reviewed to address
long term maintenance and identify standard operating procedures.

2.2 Construction Coordination

The assigned Resident Engineer or Construction Manager should notify O&M leads/ GSI Asset
Manager (AM) of construction progress so they can be on alert for changes. While every project
has its own “construction life”, field changes or exceptions to the plans should be expected; the
key is to build a relationship with the construction managers and field leads so they are aware
for O&M considerations. The AM/O&M lead should meet with the agency construction manager
and field staff to review the plans and the specific concerns a few weeks prior to construction. It
is recommended that the AM/O&M leads be copied on construction meeting notes and if
possible, attend the meetings or visit the site periodically during construction. This ongoing
interaction will assist in strengthening the team understanding of the long-term intent.

2.3 GSI Construction Period Establishment Maintenance

Maintenance during and immediately following construction is often part of the construction
contract or handled as a specific work order. This type of maintenance often involves some
tasks that may be considered “commissioning” or “establishment” as new facilities are
integrated into the overall system. The maintenance protocols during this construction period
are typically defined by the project construction documents and may or may not respond to
guidance included in this document. This period may also be used to allow soils to stabilize prior
to the system to coming on-line and handling the stormwater.

2.4 Transition from Construction & Commissioning Period

At end of construction contract (for SPU this is referred to as
the contract’'s “Completion Date”), the following will have been
completed or underway for projects implementing GSI within
the public right-of-way:

Agency Asset Manager
and O&M leads are notified
when the construction
establishment phase is

e Construction establishment period sign off (period may vary ~ nearing completion so they

by contract) can attend the punch list
e Punch list completed and issues addressed walk-through. The facility is
e Commissioning review (if applicable) formally transitioned to
e Record drawings submitted O&M responsibility. See
e Assets updated into agency’s Geographic Information GSI Manual Vol IV
Systems (GIS) for tracking Construction and
e Project specific O&M (SPU’s Blue Book) for: Commissioning.

o New/non-standard project specific GSI technologies
0 A project’s deep infiltration facilities (if applicable)
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o0 Map or document of location specific/ GSI tool storm event protocols or Standard
Operating Procedures (SOP).

o |dentification of any special maintenance agreements, MOA’s, MOU'’s, ADA access
properties

¢ Community engagement activities (See Section 11)

e Regulatory agency approvals obtained

o If applicable, identification of potential maintenance partners such as another department,
agency, NGO or business

e Other elements described in Volume IV of the GSI Manual and the agency’s construction
management manuals for capital improvement projects (CIPs).

2.5 Differentiating Operations, Maintenance and Annual Inspection

For this volume, operations, maintenance and annual inspection will be discussed separately
however they are integrated in the terms of a functioning public GSI Asset Management
Program.

2.6 GSI| Maintenance Guidance Tables

The purpose of the maintenance guidance tables is twofold:

e To provide an overview for Operations and Maintenance supervisors; and
e To provide general guidance on tasks for field crews.

The maintenance guidance tables cover when and what to inspect or observe in the field to
determine staffing and task requirements. The tables group the GSI Facility Components into
categories such as “Facility Footprint”, “Inlets/Outlets/Pipe/Grates — Surface”, “Vegetation”, etc.
and include an overview of maintenance activities and timing for field crews.

The maintenance guidance tables in the Appendices are as follows:

e Routine Surface Maintenance At-A-Glance for GSI in the ROW (Appendix A)

e Routine Maintenance Guidance for Mature GSI in the ROW (Appendix A)

e Establishment Period Maintenance Guidance for GSI in the ROW (Appendix B)

e Major Corrective Action and Long-Term Maintenance Guidance for GSI in the ROW
(Appendix C)

e Examples of Acceptable / Unacceptable Routine Maintenance (See Appendix D)

The GSI Program should strive to update the appendices every two years as facility
maintenance experience grows.
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2.7 Routine Maintenance Guidance for GSI in the ROW

Routine GSI maintenance activities for established
bioretention cells have been identified based on observations
and input from O&M field staff that have been managing
these facilities for several years. The guidance includes
activities, typical frequency of the activities and definitions of
acceptable and unacceptable standards. Living systems are
more difficult to classify as functioning or maintained as some
aspects are subjective. The acceptable performance
standards are the targeted standards while the unacceptable performance standards indicate
that maintenance, corrections or improvements are required to the GSI facility components.

It is recommended to notify
the community yearly of
routine O&M tasks that may
occur in the GSI facilities
along their neighborhood
street.

It is recommended to notify the community yearly, especially the adjacent neighbors of routine
O&M tasks that may occur in the GSI facilities. This can be via the website, social media and
more direct contacts. (See Section 11)

Figure 2-1 is an “At-A-Glance” table for routine surface maintenance for GSI in the ROW. (See
more detailed information in Appendices A and D). Figure 2-2 is a planting zone diagram for
bioretention cells with graded side slopes (See Appendix G for more information).
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Figure 2-1: Routine Surface Maintenance At-A-Glance for GSI in the Right-of-Way
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Figure 2-2: Bioretention planting zone diagram for cells with graded side slopes

2-6

March 2020



GSI Manual, Vol. V: Operations & Maintenance Section 2. Coordination with O&M, GIS and AM
Staff from Design through Construction

2.8 Establishment Period Maintenance Guidance for GSI in the
Right-of-Way
Maintenance of bioretention facilities for the first three years is
critical to project performance as this is the period where O&M
crews may need to refine (grind down) the gutter line to
improve flow paths into the cells (during commissioning),
observing location specific conditions such as amount of litter,
pet waste, leaf drop and controlling weeds. The Establishment
Period Maintenance Guidance has the highest performance
standards with higher frequency to allow the plantings to
establish, minimize weed growth and check the designated inlet, drain curb cuts and discharge
systems to monitor that they are handling the stormwater flows as anticipated. Maintenance
guidance for the establishment period is initially described in the construction contract
documents for the CIP (e.g. construction specifications/Project Manual).Once the agency
accepts the project, the GSI maintenance guidance in Appendix B is followed by the agency
responsible for the asset.

O&M staff should submit
establishment period
lessons learned to the GSI
Program Lead as a
feedback loop to
Construction and Design.

2.9 Major Corrective Action and Long-term Maintenance

Major Corrective Action Guidance covers emergency conditions/extreme events, major repairs
and extensive changes due to adaptive management. Long Term Maintenance Guidance
covers planned activities such as video inspection of underdrain pipe systems.

See Appendix C for more information on Major Corrective Action Guidance and Long-Term
Maintenance Guidance for GSI in the ROW.

2.10 Deviations or Non-Standard Design Elements

A facility design may have new GSI tools and components (not in COS Standard Plans or GSI
Manual) which will require the project team to prepare specific guidance and SOP’s that may be
referenced. For SPU GSI assets, this project-specific O&M document is called the project’s
“Blue Book”.

Examples of elements that require CIP project team to prepare specific O&M guidance and
SOP’s (e.g. SPU’s Blue Book):

e Projects using deep infiltration facilities (horizontal/vertical pit drains, drilled drains, screen
wells) for discharge of stormwater.

e Bioretention cells with structural soil cell systems.

e Pervious concrete alleys.

e Elements not in COS Standard Plans.

e Facilities with non-cast-in-place concrete walls.
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e Facilities that are proprietary or have proprietary elements.
¢ Elements not within an agency’s asset management plan for other infrastructure.
e Other elements not covered or are a placeholder in this volume.

Photo on left is an access lid over a deep infiltration facility (UIC screen well). Photo on the right
is for a bioretention cell facility with horizontal pit drain, structural soil cells below the sidewalk
and perforated corten steel wall along the sidewalk side of the facility.

Figure 2-3: Examples of elements requiring project specific O&M manual/SOPs.
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Section 3

3.1 Defining Parameters and Resources

Even though roadside bioretention facilities have been installed in the City’s ROW since the
early 2000s, this infrastructure is “young” in the context of utility operations and maintenance.
As the systems are designed in context with local physical conditions and often have differing
performance requirements, the supporting data on frequency of inspections and resource
requirements for maintenance is limited. The understanding

of which GSI elements should be monitored for function is Future Volume Updates
more understood than the staff time and material resources
needed to maintain. This section is a guide to GSI Operations
and Maintenance from the perspective of public work
infrastructure management. It will be important to track and
document activities so that more informed operations
planning can improve. Tables and checklists included herein
have been updated from recent maintenance discussions
and it is anticipated that these will be updated periodically
while the GSI program grows.

In this Volume, the focus of
the Operations content is for
bioretention systems;
however as with other
sections of this volume there
are placeholders for future
content as other GSI
elements and systems are
planned for installation in the

Table 3-1 includes a list of an agency’s team for operation City’s right-of-way.
decisions may include the following staff:

Table 3-1: Agency Staff for Team of Operation Decisions

SPU WTD
Asset Manager Urban Ecosystems Facility O&M Representative
Project Delivery Branch Manager Capital Projects Planning & Delivery
Unit Manager

Lead Civil Engineer for GSI

Lead or On-Call Landscape Architect for GSI

Restoration Lead
Agency Arborist or On-call arborist
IT staff
GIS staff
Asset Management Lead
Community Outreach and Communications Lead

SPU Line of Business Representative

(for SPU projects only)
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3.2 Contract Coordination for Commissioning

GSI systems typically require a period to adjust and “settle in” to manage stormwater functions.
Below are the following key steps:

e Construction Phase Maintenance
e Warranty Documentation

e Construction Commissioning

e Establishment Maintenance

e Establishment Commissioning

3.2.1  Construction Phase Maintenance
GSI construction maintenance will be project specific depending on project scale and
sequencing however at the minimum the GSI installations require maintenance through the
contract’s “Completion Date” (also may be referred to as Final Acceptance by other
agencies) as part of the construction process. Often the construction contract includes
extended maintenance to minimize problems due to erosion, weeds and watering. See
below for establishment maintenance procurement options.

3.2.2  Warranty Documentation
This step involves the Contractor providing the Construction Contract lead with the
documentation on final materials specifications, sources, warranties and system specific
manufacturer information. GSI warranty documentation will be project specific depending on
which elements or systems are employed.

3.2.3  Construction Commissioning
GSI commissioning for right-of-way bioretention has some general requirements that should
be tailored to the project. Operations staff are involved in commissioning as they want to
know the facility they are going to manage is set up to function appropriately. See Volume IV
Construction, On-Boarding and Commissioning.

Commissioning activities during construction (also referred to as quality assurance
construction testing by the agency inspector) generally involve:

o Gutter flow test to review the effectiveness of the drain curb cuts/ inlets or pavement
edge sheet flow in capturing the runoff; review if spot grinding is needed to ensure
flow into the drain curb cuts and/or at catch basins with pipes daylighting into the
cells.

o Flow test of the drain curb cut to the presettling zone of the cell to adjust placement
of the concrete pad, culvert pipe (if applicable) and adjacent boulders as applicable

o Flow test for the weirs especially if they are used for flow control

o Flow test for pipe inlets to be sure there is adequate flow dissipation to minimize
erosion

e Review of grades at the edges along walks to be sure there is positive sheet flow
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3.24

Review to be sure that plants are not placed within 12 inches (minimum depending
on plant type) of drain curb cut and pipe inlets in order to not block flow into the cell.
Review of plants immediately upstream of weir orifices or notches so they are not
blocking flow

Review of plant placement with required minimum setbacks from the access edges
of sidewalks, paths, curbs, step out zones along the road, etc.

Review of tree placement to be sure newly planted trees are not in line with property
pedestrian access (often obscure on plans) or blocking casual access paths

Review of structures access lids so that they are operable and the assembly within
the maintenance hole (MH) is aligned for operations and maintenance access from
the surface

If not specified for installation, review establishment O&M reports to see if an area
along a street with GSI requires the installation of a pet waste bag dispensers
There may be other elements to test depending on the specific facility design such
as the set up and function of various deep infiltration facilities (UICs), drain curb cuts
along the sidewalk if facility has a wall, etc.

Establishment Maintenance

GSI establishment maintenance for bioretention plantings will continue until approximately
three years after construction. See below for establishment maintenance procurement
options.

3.2.5

Establishment Commissioning

While formal commissioning is typically a signal event, it is expected that establishment
commissioning activities will continue through the GSI establishment maintenance phase as
the bioretention plantings mature. Activities in this stage may include:

Review of drain curb cuts/inlets into bioretention cells during a rain event to ensure
water is freely flowing into the facility

Review of plants near drain curb cut and pipe inlets and weirs so they are placed for
filtering but not blocking flow as the plants mature

Review of plant placement with required minimum setbacks from the access edges
of sidewalks, paths, curbs, step out zones along the road, etc.

There may be other elements to test depending on the specific facility design such
as the set up and function of various deep infiltration facilities and their associated
infrastructure; flow through the drain curb cuts along the sidewalk if facility has a
wall; adjustment of weirs at flow splitters or catch basins with pipes daylighting into
bioretention cells, and/or other elements, etc.

Addressing community related comments/concerns (See Section 11)
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3.3 Contract Coordination for Construction Phase Establishment of
Plantings

GSI systems typically require a period for plantings to establish
and soils to stabilize prior to allowing the system to come on-line
and handle the stormwater. Decisions need to be made during
final design regarding:

It is critical that Operations
staff be involved in the
decision to determine the
length of the construction

e Establishment time period phase establishment

e Contract procurement approach indicated in the CIP’s Project

e O&M staff resources Manual for the construction
contract.

Establishment is the term used for the period before a GSI

facility is stable in plant growth and soils. For most plantings this

is typically reached a full three years following construction completion; however, a facility
typically comes “on-line” or provides a stormwater management function prior to full plant
establishment. The construction phase establishment timing (See GSI Manual Vol. IV) will vary
according the planned construction season and project completion date. For example, a late
spring completion for a project without an underdrain might be open to receiving flow as early as
six weeks but a late fall completion date could require waiting for several months prior to
receiving stormwater flow.

It is important for Operations staff to review design plans so they can forecast resource needs.
The construction managers/ Resident Engineer should review the timing of the formal turnover
with SPU/WTD Operations staff at least 3 months prior so O&M leads can schedule routine
maintenance. If a facility is intended to be turned over to Operations prior to two years, then it
will be important to address the resources required for establishment maintenance as this
requires more labor hours and higher frequency for maintenance activities. Generally, the
contract procurement options include:

e 3to 12 months following project acceptance for a three to five block GSI focused CIP
construction contract

e 12 months to 3 years for a larger CIP construction contract

e Term based — maintenance focused work order contracts

3.4 Performance Standards

As discussed in Section 1, GSI systems are required to be maintained to meet agency
performance standards and report under their specific Key Performance Indicators (KPIs).
These KPI's may change as the agency evaluates their long-term goals. A facility may have
additional performance standards which should be included in project specific O&M guidance.
See Appendix | for current KPI's and reporting forms.

See Section 2 for detailed maintenance guidance. Routine maintenance will keep facilities
functioning to meet their standard. Maintenance alerts will be triggered when a facility falls
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below this standard. Generally, the reporting will be:

o Acceptable: “meets agency standard”

o Unacceptable: “corrections required”

¢ Compliant: “meets regulatory requirements”
e Complaint: “community comment”

There may be discussion or comment on a “failed” system or component. As these are
regulatory facilities a system considered failed means that the system is a candidate for major
corrective action or extensive maintenance requiring authorized funding.

Due to the location of these facilities within the “public realm” there may be other non-regulatory
maintenance requests that the O&M staff will be asked to address.

3.5 GIS Based Asset Tracking for GSI Facilities

GSiI facilities and best management practices (BMPs) include a range of technologies,
components and materials. As the GSI program matures and these facilities become
widespread, streamlining the tracking method within each agency’s asset management program
will become routine. The specific GSI elements may require refined terms and titles to meet the
various asset management and computerized tracking programs (e.g. Computerized
Maintenance Management System —CMMS). While SPU uses “Maximo” and tracks CSO control
efforts through CMOM (Capacity Management Operations and Maintenance); WTD tracks with
SCADA. Furthermore, SDOT uses the program “Hansen” and

Seattle Parks and Recreation uses “PLANT” for asset The consistent use of asset
management. Future updates to this volume of the GSI Manual ~ management terms is
should include a briefing of these various asset management important to spatially locate
software programs and how the GSI facilities will be included. facilities using a GIS

database and for tracking
metrics over time. Consider
following terms that are
consistent with COS
Standard Plans/Stormwater
Manual. However, this can
be challenging when terms
change within these other
manuals/codes over time.

As discussed in Section 1 there will be coordination with the
O&M team during the design phase. The O&M representative
(i.e. Agency’s GSI Asset Manager (AM)) is key member of the
Project Team during the design phase and will coordinate with
agency GIS staff to prepare for new asset on-boarding. Upon
completion of the as-built construction drawings, the O&M
representative (SPU’s AM) in coordination with agency GIS
staff will assign the required facility tracking numbers or
identification codes.

3.6 Regulatory Reporting

For SPU-led projects: Through the August 19, 2016 Phase | Municipal Stormwater Permit,
Ecology requires annual inspections of all Stormwater Treatment and Flow Control
BMPs/Facilities owned or operated by the Permittee (NPDES Phase | Permit S5.C.9.c.i). This
reporting includes:
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e Bioretention facilities — located in MS4 (municipal separate storm sewer system) area
e Other elements designed to provide water quality treatment and/or flow control in
accordance with City’s Stormwater Code.

3.7 Internal Agency Reporting and Updates

For SPU-led projects: This reporting should include a feedback loop to update the guidance in
Volume Il and Ill of the GSI Manual for the Options Analysis and Design phases.

For WTD-led projects: This reporting should include a feedback loop to update the guidance in
Volume Il and Ill of the GSI Manual for WTD’s Problem Definition, Alternative Analysis and
Design phases.

See Appendix E for an example of a maintenance checklist prepared for a specific project.

3.8 Staffing

The O&M team will include a variety of disciplines however the need for full time equivalents
(FTE) will depend on the extent of facilities and types. The following are general categories for
staffing in addition to operations management staff.

Technical support:

e Civil Engineer

e Landscape Architect

e Horticulturalist or Plant Ecologist

o Arborist

o GIS Tracking Specialist

e IT Business Analyst

e Community Relations Lead/ Public Engagement Specialist

e Post Construction Monitoring - Instrumentation and Control staff

Field support:

e Supervisors

e Gardeners (recommend teams of 3 to 5)

e Equipment Operators

e SPU DWW crew chief

e Crews for underground utility, surface water and maintenance

Specialized or Outsourced support:

e Vactor Truck Crew

e Pipe Cleaning and Inspection

o Deep Infiltration Facility Maintenance and Repair Crews (See Section 6)
e Street Signage Repairs (SDOT crews)
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o Arborist (qualifications per SDOT Street Tree Manual Director’s Rule 3-2014)

Resource staff:

o Civil Engineer(s) for assistance with corrective actions that may impact regulatory
function.

e Landscape Architects for GSI, street improvements field adjustments and analysis

o Geotechnical Engineer/Geologist/Hydrogeologist

e Structural Engineer (e.g. vertical wall designs)

e Permit Specialist

e Procurement Specialist for seasonal support, work order or material contracts

e Public communications/outreach specialist

3.9 Training

Even though roadside bioretention facilities have been installed
in the City’s ROW over the last 20 years, this infrastructure is
relatively new to the field of public works maintenance and as
such it is recommended to define a base level of skills and a
training regime to support the expanding GSI program in the
context of the regulatory requirements. As these are public
facilities meeting a prescribed function the field crews should
be trained in this regard. Currently the program sponsored by
the Washington Association of Landscape professionals
(WALP) ecoPRO Certified Sustainable Landscape Professional Program may be the most well-
rounded training for maintenance staff however agency specific GSI training will still be
required. Also, consider having apprentice program training. (See
https://www.mediafire.com/folder/bhtkl2b5ig7mu/Sustainable Landscape Professional Cert)

While it is often noted that
vegetation maintenance
skills support GSI
(bioretention) maintenance
requirements, there are
distinctions in approach that
require crew training and
orientation.

3.10 Equipment

Roadside bioretention systems and associated supporting infrastructure have specialized
materials and design elements that may require a review of the agency’s readily available
equipment resources. The operations management staff should receive the project specific
design elements checklist at turnover to confirm that suitable equipment is available for
maintenance and inspection.

Typical Equipment includes:

o Crew specific needs such as reflective clothing, gloves, boots, etc.

¢ Routine landscape maintenance tools such as shovels, brooms, pruners, etc.

e Soil monitors such as soil moisture sensors, T-handle core sampler; soil auger and
infiltration testing equipment

e Watering equipment (see facility design or GIS tracking for automatic irrigation system)

e Small pipe inspection/maintenance tools for the underdrains
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e Storm drain maintenance equipment for MH structures, CB’s and inlet/outlet pipes

e Specialized equipment such as blowers (use should be carefully reviewed, i.e. do not
use blowers to blow debris onto permeable pavements/pervious concrete sidewalks or
into bioretention areas or out of bioretention areas)

Large Equipment /Outsource requirements typically include:

e Trucks

e Small excavator

e Sweepers (vacuum based preferred)

e Industrial shop vacs

e Vactor truck

e CCTV/Electromagnetic/Ultrasonic pipe inspection

e Specialized equipment for deep infiltration facilities maintenance (See Section 6)

3.11 Materials for Bioretention

Roadside bioretention systems and their supporting infrastructure have specialized materials
and design elements that may require a review of the agency’s readily available maintenance
material supplies and equipment resources. Materials typically for bioretention cells include:

(Note: COS Section #s herein refers to the City of Seattle Standard Specifications for Road,
Bridge and Municipal Construction 2020 Edition. Specification Section numbering and
specifications may change for future updates of the COS Standard Specifications. Check for
current edition.)

e Bioretention Soil Mix (BSM) (including Mineral Aggregate and Fine Compost):

0 BSM per COS 2020 Section 9-14.1(4) unless location notes a special mix that
was done for the project (e.g. SPU’s Swale on Yale has project specific BSM with
an added polishing layer for the biofiltration swale section, other projects may
use a BSM with no compost as one of its media components within the mix).

e Bioretention Soil Mix for minor repairs (for areas smaller than two cubic feet of
material), either of the following may be used:
0 A mix of materials that are available at a local hardware store can be mixed well
and used for areas requiring less than two cubic feet of material:

= 2 bags of pea gravel (one cubic foot)
= 2 bags of play sand (1/2 cubic foot)
= 1 bag of certified organic compost (one cubic foot)

0 Approved supplier Bioretention/Rain garden soil mix
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e Mulch for Top Dressing:

0 Arborist Wood Chip Mulch - COS 2020 Section 9.14.4(4) — with the exception
that it shall not be longer than 4-inches and shall not be derived from recycled
lumber; or

0 50/50 Mix of Coarse Bark Mulch and Arborist Wood Chip Mulch

o Culvert Geotextile Fabric for reducing erosion and providing separation (if shown on
plans as part of the pipe outlet protection/splash pad section below rock/cobbles):
o shall conform to type identified on plans, preferred; or
o0 Mirafi® 140N, US Fabrics US 120 NW, or an approved equivalent product.

e Wattles or Compost Socks (also referred to as coir logs):
o0 shall conform to COS 2017 SWM Volume 2 — Construction Stormwater Control
BMP E3.35 and COS 2020 Section 9-14.16 or 2020 edition of Washington State
Department of Transportation Standard Specifications for Road, Bridge and
Municipal Construction (WSDOT) Section 9-14.6(5), 9-14.6(6) or 9-14.6(7).

e Bioretention Underdrain Pipes and Cleanouts:
0 Pipe and slot perforations shall conform to the size and material specified on the
plans
0 Bioretention Underdrain Cleanout and Observation Port shall conform to type
shown on plans or refer to COS 2020 Standard Plan 281 and COS Standard
Specifications

e Drain Curb Cuts and Presettling Zones:
0 See Section 3.12

e Liner repairs:
0 Refer to the specific project’s CIP Project Manual for construction specifications
and plans and the project’s O&M manual.

e Bioretention Plant replacements:
0 See Section 3.13 and Appendix G.

For materials not listed herein, see COS Standard Specifications and Standard Plans; and refer
to the specific project’'s CIP Project Manual for construction specifications and plans and the
project's O&M manual.

3.12 Pavement/Hard Surfacing Materials for Repair/Replacement

Roadside bioretention systems often have hard surface elements such as those listed in this
section. When sourcing replacements, the materials shall meet the project plans specifications
or COS Standard Plans and Specifications.
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Standard Presettling Zone Precast Concrete Pad: Replace to match or refer to COS
2020 Standard Plan 299 and COS Standard Specifications.

Non-Standard Presettling Zone Concrete Pad:

Refer to the specific project’s CIP Project Manual for construction specifications and

plans and the project’'s O&M manual.

Standard Drain Curb Cuts Types 1-3:
Replace to match type and refer COS 2020 Standard
Plans 295a-295d and COS Standard Specifications.

Non-standard Drain Curb Cuts and Inlets:

Refer to the specific project’s CIP Project Manual for
construction specifications and plans and the project’s
O&M manual

Standard cement concrete sidewalks:
Refer to COS 2020 Standard Plan 420 and COS
Standard Specifications.

Cement Concrete Paths (between bioretention
cells in the planting strip):

Replace to match or refer to COS 2020 Standard Plan
420 and COS Standard Specifications.

Pervious concrete sidewalks or paths:

Community Engagement
for plant replacements

Community outreach will be
required to inform adjacent
residents of work happening
in the right-of-way for
significant repairs. Review
the project’s basis of design
to determine if some of the
plants being replaced were
driven through community
input. See Section 11 for
public engagement during
Oo&M.

Refer COS 2020 Standard Plan 425, COS 2020 Section 5-06 and Supplemental
Guidance for Pervious Concrete Sidewalk Maintenance and Repair for major repairs

(See Appendix L).

Other types and applications of permeable pavements and pavers (non-standard or

not common within City):

See the specific project’s CIP Project Manual for construction specifications and plans
and the project’'s O&M Manual (for SPU led CIPs this would be the “Blue Book”)

3.13 Plant Replacement Materials

Bioretention facilities have specifically approved plant materials - See Appendix G for

Bioretention Plant Lists and Tree Lists. When sourcing replacements, plant materials shall meet

the requirements in Table 3-2.
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Table 3-2: Plant Material Requirements & Considerations

Plant Materials Requirements & Considerations

¢ Plants to be nursery grown in similar climatic to Puget Sound.

¢ Measurements, caliper, branching, grading, quality, balling
and burlapping are to follow standards in the American
Standard for Nursery Stock published by AmericanHort and
approved April 14, 2014 (or current edition)

e See As-built Project Plans for specific plants when substituting
a plant with another species. The substituted plant shall be on
the Bioretention Plant List (Appendix G) and variety. The
substituted plant must not exceed height and growth pattern of
the original plant for right-of-way use (e.g. maintain sightlines).

e Trees to have an overall form typical of the species, uniformly
branched, with a symmetrical crown.

e Trees with curved or leaning trunks, damaged leaders, uneven
canopies, damaged bark, sunscalds, disfiguring knots or fresh

Form cut limbs over 3/4" will be rejected.

e Coniferous trees to be in native form (not sheared) with a
single dominant leader.

e Shrubs to have an overall form typical of the species,
uniformly branched, with a symmetrical crown.

Bare Root Trees and e Bare root plants are acceptable from late fall to early spring.

Shrubs

Plant Stock

¢ Plants to have been grown in container for enough length of
time for the root system to have developed to hold its soil

Container Grown together, firm and whole.

¢ No plants shall be loose in the container.

e Container stock shall not be pot bound.

¢ Plants to have firm, natural balls of soil, wrapped firmly with

Balled and Burlapped burlap or approved material, and bound carefully with twine,
cord or wire mesh.

¢ Grasses and emergents may be available in a variety of forms.
Typically, it is best to plant small (<1 gallon) containers or 5 to

Grasses and 10 cubic inch plugs. Bare root plugs are acceptable if they are

Emergents well-rooted and watered by an automatic irrigation system.

e It may be an option to divide a larger grass container into two
or three plants.
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3.14 Other Materials Required during Plant Replacement

When replacing plants, other materials are often required for the installation and other plants
may be impacted. When sourcing replacements, the materials shall meet the requirements

listed in Table 3-3.

Table 3-3: Other Planting Component Requirements & Considerations

Surface Cell Requirements & Considerations
Components
Soil ¢ Natural leaf mulch or compost that may be applied annually provides the
nutrients required for the living system
Amendments . .
e Arborist wood chip mulch on edges of cells
e Humic acid if recommended
e 3-inch minimum to 6-inch maximum well-graded washed rounded
Cobbles cobblestone rock or an approved equivalent product. Cobbles shall not
be procured from natural stream bed channels.
¢ Pipe protection boulders shall be of a similar color and type in
accordance with the size noted on the plans.
Boulders e Weir boulders shall be in accordance with the size noted on the plans

and COS 2020 Section 9-03.15 (rock facing material).
Boulders shall be High Cascade Granite smooth finish, free of cracking

Replacement
Tree Staking

Tree tie shall conform to COS 2020 Section 9-14.7.

Wood stakes shall be 2-inch by 2-inch by 8-foot long Lodgepole pine
wood stakes.

Remove at one year

Irrigation

Hand water replacement plants
See project specific record drawings and manual for repairs.

The following shall be used only upon approval from Asset Manager and WQ lead:

Fertilizers

Generally, not required in planting cells
Tree fertilizers, if determined needed by an ISA certified arborist, shall
contain all-natural ingredients.
Approved products may include:
o Plant Health Care, MycorTree Injectable
o Plant Health Care (PHC) for Trees (select specific blend based on
tree health, soil testing and location)
Humic acid

Herbicides

See King County Integrated Pest Management document (Appendix J).
Follow the recommendations of herbicide use within Class B streamside
buffers (waterways).

Pesticides

See King County Integrated Pest Management document (Appendix J).
Follow the recommendations of pesticide use within Class B streamside
buffers (waterways).
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3.15 GSI Facility Component Corrective Actions

First it is important to confirm that the facility in question is
part of the agency’s specific compliance with their NPDES
permit, either installed to bring the system into compliance
(e.g. retrofit) or installed as part of development code
compliance (e.g. new development/redevelopment). A
voluntary installation such as neighborhood roadside rain
garden is not likely part of the compliance. If a voluntary
system is failing and requires major repairs the agency may
choose to take it offline and return the area to standard
right-of-way treatment. (See Section 3.16)

For SPU Facilities: If a code required GSI facility component
is not properly functioning and needs major corrective
action, operations supervisors are to work with agency
technical staff to determine if the component or portion of
the system is repairable.

3.15.1 Major Repair due to Failure
If a major repair is required and the facility will be

Consult with SPU/WTD
Compliance Staff

Each facility (e.g. a series of
cells managing flow of a basin,
UIC screen well/drilled drain,
etc.) constructed to meet an
agency’s NPDES permit,
Consent Decree or other
requirement, may require
involvement and consultation
of the agency’s compliance
staff if there is a major repair,
replacement that would affect
the performance and terms of
the permit / regulatory
requirements.

offline, then accommodations may be required to maintain the compliance threshold for
that basin. This will require location specific analysis and review by compliance staff.
Depending on the decision and how the asset was permitted/recorded, consultation with
Ecology or City (such as Term Permit) may be required. For example, if a new screen
well is to be constructed then a permit with Ecology for the UIC would be required.

Triggers for failure (see Definitions section) may include:

e The component or asset no longer meets its design objectives, requires major
repair and is not needed to meet the design capacity. Some examples of this
include piped inlet is crushed; upstream conditions have changed so flow is
redirected; UIC drilled drain/screen well plugged, etc.

e Ponded water that is not corrected through routine maintenance (standard

operating procedures).

e Vegetation height exceeds sightline clearance and safety and requires frequent
maintenance so removal of problem plant and replacement with lower growing

plant is required.

e Major storm has caused a downed tree over system and is compromising

underground system components.

e Reports of visible water on adjacent properties requiring investigation of

underdrain and liner.

March 2020

3-13



GSI Manual, Vol. V: Operations & Maintenance Section 3. Operations

Issues to consider prior to taking a code required facility offline for a temporary period
may include:

o Review seasonal options - can the work be delayed to the dry season?

o Review options for temporary treatment.

e |s there a downstream facility in the same basin that can be adjusted to
temporarily address the flow and water quality needs?

e If the cell is lined what is a reasonable amount of time before the area becomes
anaerobic due to saturation from direct rainfall? Will there be a vector issue?

¢ Can the component or system be taken offline while kept in place?

o0 For example, if a bioretention cell does not drain could it be filled with soil
to the gutter line to eliminate ponding and create a flow-in / flow-out
movement of water? If the cell is part of a series of cells, this would
maintain the general aesthetics once the cell is replanted. If the cell is
isolated and surrounded by lawn, an option might be to fill the cell with
soil, fill in the curb cut inlets, and restore to lawn.

¢ What community notification should take place for doing major corrective
maintenance actions? See Section 11.

Major corrective maintenance actions that require taking a cell or facility offline for more
than 14 days in the dry season and more than three days in the wet season will require a
specific work plan to be approved prior to start of work.

3.15.2 Major Repair due to Oversizing
If through monitoring of a facility over time it is observed that a facility appears to be
oversized or managing flow better than expected (such as faster infiltration and/or
minimal ponding), then an agency may want to consider if the facility should be adjusted
or portions of it removed to improve Operations. As with Major Repairs due to Failure,
adjustments of a facility require review with both technical design staff and compliance
staff. For example, if a facility is a series of cells on a block and it is observed that a cell
midblock receives little to no flow or rarely has ponded water (e.g. compared to the 6-
inch design depth) then an agency may want to consider if it should be adjusted to
improve on Operations.

3.16 Removal of Voluntary GSI Facilities

For voluntary bioretention facilities or voluntary rain garden facilities the following is guidance for
their removal:

¢ Notify the responsible party (neighborhood group or owner) that the facility is noted as
failed and corrective active or removal is required. See Section 11.

e The first choice would be to review if an adaptive management approach would allow
some continued stormwater function. For example:
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o |Ifitis an unlined system, would it be suitable to regrade to a few inches below
gutter line and allow a shallow flow in/flow out conveyance treatment to occur in
place of full bioretention?

o If the “failed” cell is within a series of cells, this approach would maintain the
general aesthetics once the cell is replanted.

o Ifthe cellis isolated and surrounded by lawn, an option might be to fill the cell
with soil, fill in the curb cut inlets, and restore to lawn.

If facility is tagged for removal, then Operations staff should refer to the ROW use
agreements and the responsible party notified that removal and restoration is required
per terms of the agreement. If the failed condition is ponded water, then O&M staff
should block the curb cuts and inlet pipes as applicable to minimize impacts of standing
water such as anaerobic conditions and mosquito habitat.

Update agency’s GIS map, GTE, and Maximo or work management system for tracking
the voluntary facility in City records.

Coordination with Other Right-of-Way Uses, Policies and
Programs

To ensure coordination of maintenance with other right-of-
way infrastructure uses of the ROW and adjacent parcel

improvements, the use of GIS for locating facilities and
tracking maintenance is strongly recommended. O&M staff
should also maintain awareness of city policies and

O&M staff should maintain
awareness of city policies
and programs for use of
the right of way

programs (some of which are identified for a particular street
on the Streets lllustrated Map in Seattle’s Right-of-Way Improvements Manual (ROWIM)
http://streetsillustrated.seattle.gov/map/)

Relevant uses, programs and plans such as:

Special Routes

KC Metro Transit Routes and Major Transit Centers

Fire/Emergency Vehicle Routes on Residential Streets (check with local fire station)
School Bus Routes

Safe Routes to School

Greenways

SPU Recycling/Garbage/Yard Waste Management Route Maps

Programs

Safe Routes to School

RainWise Program

reLeaf Program

Utility infrastructure improvements (franchise, Seattle City Light, Water, Sewer, etc.)
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e Other capital improvement projects planned for the Example of OM review on

area City policies:
e Other City/Community plans and activities

A change from Single
Policies & Plans Family to Multi-family along
a GSI frontage may require
a review of elements such
as the access points or
structures. The zoning
change could also affect the
street typology and require
new sidewalks to be
constructed in the new
multi-family zone. O&M staff
should maintain awareness
of city policies and programs
for use of the ROW.

o Pedestrian Master Plan Implementation

o Complete Streets

e SDOT Street Tree Manual

e SDOT Trees and Sidewalks Operation Plan
e Bicycle Master Plan Implementation

¢ Neighborhood Greenways Implementation
e Transit Master Plan

e Urban Forest Stewardship Plan

e Freight Master Plan

e Franchise Repairs and Improvements

3.18 Emergency Management: Response
For SPU-led: refer to City if Seattle Emergency Operations Center.

SPU 24-hour emergency (206) 386-1800.
For WTD-led: refer to King County’s Comprehensive Emergency Management Plan
WTD’s 24-hour emergency service line (206) 263-3801.

See also Section 9: Storm Events, Extreme Weather or Emergency Maintenance

3.19 Update Risk Management

A yearly reporting of issues that affect risk management should be prepared and submitted by
SPU/WTD staff to their GSI Program leads (see page i herein). This report may include
observed conditions such as storm event resilient design features or recommendations for
adaptations to improve resiliency, physical conditions related to specific locations such as a
change in the adjacent sidewalk or even a change in the adjacent land use and other
problematic issues or observance. This reporting should provide a feedback loop to update
other volumes of the GSI Manual (See Section 1). Finally, this report should include
documentation if a facility has been determined as requiring major corrective action. (See
Appendix C).

3.20 Feedback Loop / Lessons Learned for Updates to GSI Manual

O&M staff for SPU/WTD-led CIPs shall have a feedback loop to update guidance in the GSI
Manual for Capital Improvement Projects for the following volumes:
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Volume IlI: Options Analysis Phase (for WTD-led projects this volume covers Problem
Definition and Alternative Analysis)

Volume lll: Design Phase

Volume IV: Construction, On-Boarding and Commissioning

as well as this Volume V: Operation & Maintenance.

Lead Operation and Maintenance representatives (for SPU it is the Asset Manager) are also to
be part of the CIP’s Project Team during Options Analysis through Construction phases. At the
closeout meeting of each phase, the Lead O&M managers/AM can also provide feedback for
updates to the GSI Manual.

For SPU and WTD contacts to report feedback on the GSI Manual, see page i of this document.

3.21 Community Engagement Information

See Section 11 of this Volume.
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Section 4. Maintenance of
Bioretention Facilities

Section 4

4.1 Overview

The GSI bioretention facilities implemented in the right-of-
way are considered living systems that adapt over time to
specific conditions and are subject to weather patterns.
Consistent maintenance is essential to ensure that the
systems are efficient, long lasting and the prescribed
performance for the BMP’s are being achieved. This
manual discusses routine performance and timing of
procedures. It outlines this procedure through the
Maintenance Guidance Tables in Appendices A, B and C.
A list of resources (See Appendix K) is included for
additional information.

Surface facilities are considered to include the following:

The focus of this content is
currently bioretention
however as with other
sections of this volume there
are placeholders for future
content as other GSI
strategies, components,
elements and systems are
planned for and/or become
more frequent for installation
in the right-of-way.

facility footprint, soils, earthen berms/dams, weirs, inlets/outlet pipes, curb inlets, grates,
structures, vegetation, mulch, and hardscape. Depending on the specific facility some elements
may or may not be considered part of the GSI maintenance however excluded elements should
be documented in the agency’s asset management tracking and/or CMMS.

Maintenance limits should also be indicated by the facility tracking number. Generally, the
maintenance area for a bioretention facility includes the area between curb and sidewalk and
longitudinally from cell to cell. If deep infiltration components are included in the facility, then the
maintenance area may extend further depending on the surface treatment. Finally, if the facility
is intercepting flow from an upstream drainage structure, the upstream drainage structure and
pipe daylighting into the facility may be included in the facilities maintenance limits. (See Section

3 for GIS based asset tracking for GSI facilities).

4.2 Establishment Period

The establishment period is an important time for GSI implementation and function. During this
period, it is important to observe how the bioretention facility is performing both in terms of
function and aesthetics. Construction completion may be considered the end of
installation/active construction; however, a contract acceptance is generally through a
procurement contract with a defined construction contract establishment period. The full
establishment period for bioretention plantings is typically three years and likely extends beyond

the construction contract establishment period.
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4.2.1  Construction Contract Establishment — typically 3 months to 1 year
Construction contracts will vary in the time allocated for establishment. This variance is due
to several factors such as funding, construction season, project specific design elements
and staffing. Typically, construction establishment is not less than three months as this is
the period that the bioretention facility is being observed and commissioning occurs. The
bottom area and lower slopes should have roughly 75% plant coverage however most
importantly plants should be visibly thriving. The bioretention facility should be weed free,
sediment removed and no eroded channels/soil at time of turnover. Trees should be thriving
and leaders straight with visible sign of growth. Low tree branches (under four feet) should
be pruned. See Section 8 for additional information on contracting for establishment.

A standalone permeable pavement facility may have a limited establishment period as the
primary need is to ensure that the adjacent (landscape and paved) areas have been
restored to minimize erosion of sediment onto the surface.

4.2.2  Establishment Period — 1 year to 3 years
The first three years of any vegetation (including City’s typical landscape planters) is a ‘test
period” for trees and plants. The time from construction completion turnover to facility
establishment is typically a two to three-year duration for bioretention facilities. During this
period the facilities will be maintained to a higher level with two objectives:

1) maintaining an environment to allow the plantings to mature to full coverage; and
2) minimizing weed infestation.

During this establishment period it is recommended to schedule a higher frequency of
maintenance. The plants should be thriving; the facility should be weed free, sediment
removed and no eroded channels at time of turnover. (See Appendix B — Establishment
Period Maintenance Guidance for GSI in the Right-of-Way)

4.2.3  Establishment Transition to Routine Maintenance
During the third year of establishment it is important to review conditions and adjust
elements that may be causing higher than normal maintenance. These may include slope
on the drain curb cuts and inlets to the bottom of the bioretention, placement of cobbles at
the drain curb cuts to ensure water flows into facility, presettling zone designated in a cell
may be too large or too small, a plant shifted to provide clearance at step out zone as it
matures, a grate may need to be replaced or a problem plant removed. The intent is to
identify facility adaptations necessary to shift from the higher frequency inspection and
maintenance to a routine schedule. (See Appendix B)

4.3 Maintenance for Established Facilities

4.3.1 Routine Maintenance
The Routine Maintenance Guidance Table (See Appendix A) outlines maintenance tasks
and procedures that occur throughout the year.
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4.3.2 Major Corrective Action and Long-Term Maintenance
The Major Corrective Actions and Long-Term Maintenance Guidance Table (Appendix C)
outlines procedures when more difficult, timely or costly task are required.

4.4 Maintenance for Specific Components within Facility

Table 4-1 provides a general example of components with the facility footprint. See Appendix A,
B and C.

Table 4-1: Component Examples of a Bioretention Facility for Appendices A-C Tables

Component Description
Facility Footprint e Soils, check dams, weirs, vertical walls, extents.
Inlet/Outlets/Pipes/ e Grates, trash racks, drain curb cuts, presettling cells,
Structures — Surface direct connection catch basins, inlet pipes, outlet pipes.
Inlet/Outlets/Pipes — e Maintenance holes, catch basins, inlets, underdrains,
Subsurface liners, storm drains, and service drains.
. e Cell bottom, cell slope, step out zone, crossings,

Vegetation . .

intersections zones, trees and other.
Mulch e Compost, arborist wood chip, coarse bark and other.

_ e Hand or truck watering, quick couplers and automated

Watering S

irrigation.

e The access covers/lids for these elements will require
routine maintenance. Include: Underground injection
control, upstream maintenance holes, as applicable pit
drain observation port, drilled drains and other.

o Pavements in residential alleys (or potentially streets)

Permeable Pavement Facility that perform for GSI management function including
underdrains and check dams.

e Special surface treatment on streets, sidewalks, curb

Hardscape edge cells, lids, paved crossings, step out zones,
facility related traffic control signage.

o A facility may include specialty elements such as
interpretive signage, street furnishings such as
benches, trash cans or mutt mitts stations or public art.
These elements should be reflected for specific
maintenance requirements within the project specific
O&M Asset Management list and the CMMS.

Deep Infiltration (over 6 feet)

Specialty Elements

4.5 Future

Placeholder section for future updates.
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Section 5

5.1 Overview

The GSI facilities implemented in the right-of-way are considered living systems however these
systems are engineered to meet the performance required by Ecology for the prescribed BMP’s.
This volume discusses and outlines routine inspection, maintenance tasks, timing of procedures
and performance (See Appendices A, B and C). A list of resources (See Appendix J) is
included for additional information.

Structures and subsurface storm drainage facilities are considered to include the following:

e vertical walls

e catch basins

e maintenance holes

e inlets/culverts

e subsurface trench dams

e liners

e underdrains

e clean outs for underdrains, and
e observation ports.

Depending on the specific facility some elements may or may not be considered part of the GSI
maintenance however this should be documented in the agency’s asset management system
and/or CMMS.

See Appendices A-C for further information.
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Section 6

Guidance and updates in this section was developed from a joint SPU and WTD UIC working
group in the fall and winter of 2019 along with testing of SPU’s Underground Injection Control
(UIC) screen wells and drilled drains assets funded through a grant with King County
Waterworks.

6.1 Overview

Deep infiltration infrastructure is used to direct stormwater past
near surface soil layers with low infiltration (such as glacial till)
to soils below with higher infiltration potential (such as glacial
outwash sand and gravel). This section provides guidance on
using deep infiltration methods when shallow infiltration is not
feasible or when augmenting infiltration capacity with deeper
infiltration methods. Deep infiltration facility strategies are
dependent on the unsaturated thickness between the base of
the low-permeability unit at the surface and the depth to
groundwater in the infiltration receptor horizon.

Maintenance of deep
infiltration will require the
participation of a variety
of persons depending on
the facility type and
design including field
inspectors, contractors,
licensed well drillers and
licensed hydrogeologists
and/or professional

GSI Manual, Volume 1lI: Design’s Section 10 provides engineers.

descriptions on the different types of deep infiltration facilities

(horizontal and vertical pit drains, drilled drains, and screen wells) and their design
methodologies. As with all types of stormwater assets, deep infiltration facilities will require
monitoring, maintenance, and possibly rehabilitation, regardless of construction methods or
materials used. This time span depends upon many factors including water quality, aquifer
characteristics, sediment loading, subsurface soil characteristics, design and materials,
installation procedures, inflow rates and as applicable equipment quality. Each project will have
site-specific design based on location, geologic conditions, stormwater performance and
function and/or design parameters. Due to this, project specific approach to maintenance
protocols need to be developed for each project and type and revised as necessary.

Note: Terminology for pit drain, drilled drain and screen wells is specific to this manual. Ecology
and other designers, agencies, engineers, architects, hydrogeologists and geotechnical
engineers may use different terms than herein.

6.2 Underground Injection Control (UIC) Wells for Stormwater

Depending upon the design of the deep infiltration facility, it may or may not be defined as a
“Class V Underground Injection Control” well (referred to as UIC in this section) for discharge of
stormwater by Washington State Department of Ecology (Ecology). UICs may be used for
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discharging treated stormwater when it is designed to meet Ecology’s requirements in
accordance with the 2019 Stormwater Management Manual for Western Washington, Volume |-
4 UIC Program. A typical UIC may extend through the underlying low permeability soils and
discharge treated stormwater runoff. Stormwater is discharged via a slotted well screen pipe or
media backfilled trench located in permeable soils that are suitable for infiltration. Ecology also
additional requirements for a “deep” UIC. Ecology defines “deep” UIC as an infiltration facility
that extends below an upper confining layer and discharges into the underlying vadose zone
(SWMMWW, 2019, Volume 1-4.15). The permitting and registering of UICs is through Ecology.

Deep Infiltration

Loil with slow
infiltration Sall with slow

L A « "
infiltration Soll with slow

infltrati
Soil with good nfiltration

infiltration Soll with good
infiltration Soll with good
Groundwater infiltration
Groundwater

Graphic from SPU/WTD GSI Program outreach materials. See GSI Manual, Vol. Ill: Design for
an overview on types.

Figure 6-1: Deep infiltration facility types general overview

6.3 Testing, Inspection, and Monitoring of Deep Infiltration Facilities

Testing, inspection, and monitoring of deep infiltration facilities
are important for understanding the performance of these
assets and informing asset managers when well rehabilitation
is required.

Once the infiltration capacity
of a UIC degrades more
than 20% due to plugging or
biofouling, it is very unlikely
Testing, inspection, and monitoring of deep infiltration facilities ~ to re-establish the original

are generally performed by the Owner’s Monitoring group, infiltration capacity that was
specialty well drilling contractors, and consultants. These achieved immediately
activities are not expected to be perform by O&M staff. following construction.
However, the results of O&M regular inspections can result in Regular testing, inspection,
triggering of necessary testing, inspection, and monitoring of and monitoring is important
UICs. to the long-term

performance of UICs and
should be programmed into
the life cycle cost.
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6.4 Routine Deep Infiltration Maintenance

The following appendices provide general guidance for horizontal and vertical pit drains, drilled
drains, and screen wells in the deep infiltration sections of these documents:

e Appendix A for routine maintenance guidance for mature GSI in the ROW

e Appendix B for establishment period maintenance for GSI in the ROW

o Appendix C for major corrective action and long-term maintenance guidance for
GSl in the ROW

Since many design items for deep infiltration facilities are project-specific, each project should
prepare an Operations and Maintenance Manual (also referred to by SPU as a project’s Blue
Book) to inform specific maintenance items and recurrence for each project with deep infiltration
facilities.
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Section 7

7.1 Overview

This section describes the guidance for maintenance of permeable pavement systems in the
right-of-way for sidewalks, neighborhood streets and alleys between neighborhood streets.
Permeable pavement is a paving system that allows rainfall to percolate through the surface
and into the underlying soil. The two guiding operations and maintenance principles for ensuring
long term performance of a permeable pavement system are: drainage function and structural
condition. The routine, establishment and major corrective action maintenance activities
described in Appendices A, B and C are based on ensuring that these perform over the long
term.

7.1.1 Use of Pervious Concrete in City ROW
Currently, pervious concrete is the only approved permeable pavement material for
public sidewalks and full neighborhood public alley applications in the City. Use of
pervious concrete in alleys requires obtaining approval from SDOT and a Memorandum
of Agreement for maintenance of the alley. See Streets Illustrated, ROWIM and the GSI
Manual, Volume IlI: Design for further information about use of pervious concrete in the
ROW. The guidance in this section is a PLACEHOLDER since pervious concrete alleys
are not commonly constructed in the City’'s ROW.

7.2 Components of Permeable Pavement System

The components of a permeable pavement system depend upon the design of the pavement
section. The main components are:

e Wearing Course (surface layer of pervious concrete, porous asphalt or permeable
interlocking pavers)
o Subbase material (for structural support and/or storage of rainwater as it infiltrates)

Other secondary components that may or may not apply to a pavement section include:

e Geotextile

e Subsurface Check Dams

e Utility Trench Dams

e Underdrains/Elevated Subsurface Overflow Pipe

Review record drawings and city asset tracking systems for components at a specific location.
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7.3 Public Sidewalks

Maintenance of pervious concrete sidewalks is described in the guidance tables (routine,
establishment, corrective action/long-term) in Appendices A, B, and C.

Maintenance responsibility for public pervious concrete sidewalks is defined in the MOA
between SDOT and SPU. See Appendix H for a copy of the MOA.

Maintenance responsibility for pervious concrete pathways installed between the public
sidewalk and the road edge that were constructed as part of the bioretention facility is by the
agency that led the CIP unless a MOA was developed specifically for the project.

Photo on left is a pervious concrete path between bioretention cells for access between public
sidewalk and curb. Photo on right is public pervious concrete sidewalk.

Figure 7-1: Pervious concrete sidewalks and paths

7.4 Pervious Concrete Neighborhood Alleys

Maintenance of pervious concrete neighborhood alleys are described in the guidance tables
(routine, establishment, corrective action/long-term) in Appendices A, B, and C and are
placeholders since pervious concrete alleys are not commonly constructed in the City’s ROW.

Use of pervious concrete in alleys requires obtaining approval from SDOT and a Memorandum
of Agreement for maintenance of the alley.

7.5 Future
This section is a PLACEHOLDER for future updates.
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Section 8

8.1 Overview

Ecology requires LID BMP maintenance of all permanent Stormwater Treatment and Flow
Control BMPs/Facilities that are regulated by the Permittee (S5.C.9.b.i)

8.2 Outsourced and/or Work Order Contracts

If maintenance (all or portions) is outsourced or performed under a work order contract, it is
preferable to start the contract in the summer months to allow the crews to get up to speed and
educated on the maintenance requirements prior to the start of the rainy season. This timing
also prevents contract gaps from occurring during the fall or winter months when facility
maintenance is critical to allow the facilities to properly function. See Appendix F for example of
a GSI Maintenance Work Order Specification or contact SPU GSI Asset Manager or WTD O&M
manager for past examples.

Seattle Conservation Corp Supervising Crew Lead, Bernard Mc Morris, watering
SPU’s Venema project. (Photo from SPU’s AMP for GSI facilities.)

Figure 8-1: Example of outsourcing maintenance

8.3 Stewardship

When residents seek to volunteer to do maintenance for bioretention cells in the right-of-way, a
guide for voluntary Roadside Bioretention Cell Care Guide can be provided. See Appendix K for
Roadside Bioretention Cell Care Guide.
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Section 9

9.1 Storm Events

9.1.1 Regulatory:
Ecology requires spot checks of potentially damaged permanent Stormwater Treatment
and Flow Control BMPs/Facilities after major storm events (more than 1-inch rain in 24
hours or wind above 20 mph). If spot checks indicate widespread damage/maintenance
needs, inspect all Stormwater Treatment and Flow Control BMPs/Facilities that may be
affected (see S5.C.10 in Ecology’s NPDES, Phase | Municipal Stormwater Permit, 2019-
2024). Conduct spot repairs or perform maintenance in accordance with the
maintenance guidance tables (See Appendices A, B and C).

9.1.2 Practical:
Storm events require special attention for GSI facilities. It is recommended to address
larger events (versus major) defined as 1/2-inch or more of rainfall in 24 hours. The
elements below are the key places and issues to review. See Appendix B

Curb cuts- check for blocking sediment; gutter flows in.

Covered curb inlets- check that debris is not blocking flow

Catch basins- check that grate surface is open

Weirs- check that overflows/orifices are free flowing

Street surface- review that street and gutters are free of debris
Trash rack- check that racks and upstream cells are clear of litter

9.2 Extreme Weather

9.2.1 Temperature
Bioretention systems are living systems and as such they are subject to impacts due to
extreme heat and cold.

In extreme heat such as temperature over 90 degrees F for over a period of one
week it is recommended that the bottom zone of established bioretention be
watered deeply (+/-2inch depth) once a week to minimize die off and resultant
loss of root function.

In extreme cold such as temperature below 12 degrees F for over a period of
three days or a deep snow of more than 12 inches followed by an erratic
warming freezing cycle, it is recommended that surface features such as
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sediment bays, weirs, inlets and catch basins be reviewed for damage and
repaired as needed per Appendix C or Agency standards for structures.

9.2.2 Wind
GSI systems are typically not directly affected by wind however high winds may result in
debris clogging inlets and potential for tree damage.

9.3 Spills

The following are spill procedures for SPU and WTD, respectively:

SPU GSI staff and contractors shall be trained to recognize, prevent and clean up
hazardous waste, small spills, light oil polluted soil surfaces and sediment. Spills going
into water bodies shall be immediately reported to spill response team. The following
web site has contains information regarding spill response.:
http://www.seattle.gov/util/MyServices/DrainageSewer/PollutionControl/index.htm

WTD staff and contractors shall be trained to recognize, prevent and clean up hazardous
waste, excessive oil, spills and sediment. Follow WTD’s Environmental Management
Specification for spill prevention and response. The King county Stormwater Manual
contains information in developing a spill plan.

9.4 Vandalism

Acts of vandalism may occur and might range from minor tree limb damage, plant removals,
cobble displacement to more extensive damage such as concrete curbs broken or walls
damaged. These situations should be reported to the SPU/WTD Operations Manager, so they
can track trouble spots and assess if further investigation is warranted. If possible, field staff
should photograph conditions. For graffiti removal, call: 206-386-1800.

If vandalism involves large waste deposits (more than 3 cubic feet (extra-large bag) within a
SPU bioretention cell or the material is hazardous call 206-684-7587 and notify SPU GSI O&M
manager immediately for direction.

9.5 Vehicular Damage

In the event it is observed that a vehicle has damaged a facility edge or gone into the facility,
field staff should evaluate surface conditions, take photos and submit a request for further
investigation of potential damage. As each facility may have differing underground elements
such as liners, pipes or soil depth a more detailed review may be required to ascertain damage.
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Section 10

10.1 Overview

Inspections of GSI assets are an important task to assess how facilities are functioning and
identify if modifications are needed in the routine maintenance activities for the facilities.

The regulatory reporting requirements for inspections and tracking of maintenance activities is
dependent upon what permit the asset facility was constructed under and the agency’s permit
requirements. For example, GSI facilities that were designed to meet a water quality treatment
and/or flow control requirement as part of the City of Seattle stormwater code are required to be
inspected in accordance with the City’s municipal separate storm sewer system (MS4) National
Pollution Discharge Elimination System (NPDES) permit with Ecology (see S5.C.10 in Ecology’s
NPDES, Phase | Municipal Stormwater Permit, 2019-2024). Systems that were permitted to
meet on-site stormwater requirement and do not provide water quality treatment or flow control
(such as rain gardens) have different reporting in the permit. Regulatory reporting of inspections
of GSiI facilities installed for MS4 or addressing combined sewer overflows as part of Consent
Decree is agency specific for their permits. Contact each agency’s compliance staff for regulatory
reporting and inspection requirements.

e For WTD facilities, contact WTD’s Maintenance Section’s West Section Manager.
e For SPU facilities, contact SPU’s regulatory compliance point of contact.

This section is intended for non-regulatory inspection reporting and feedback.

10.2 Asset Management

For SPU GSI assets, refer to SPU’s Asset Management Plan for Green Stormwater
Infrastructure Right-of-Way Facilities (AMP), current edition.

For WTD GSI assets, contact WTD Operations Manager(s) for asset management.

10.3 Complaint-Based
This is a placeholder for SPU/WTD input in future edition.

10.4 Role of O&M Inspector
This is a placeholder for SPU/WTD input in a future edition.

The agency’s Asset Manager and/or Operations manager may conduct and/or assign inspectors
for routine facility inspection and/or to review major or corrective maintenance and repairs.
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Section 11

11.1 Purpose and Objective

The Public outreach effort that began during the Options Analysis and then through Design,
Construction phases will be the basis for ongoing effort to help establish trust and transparency
in the maintenance for GSI function and safety.

During Operations and Maintenance Activities:

Community engagement goals are to:

e Demonstrate to neighbors that SPU and WTD remain invested in the project beyond
construction.

e Encourage neighbors to stay engaged and invested in the project.

e Ensure the project remains an enduring and successful example of GSI so other
neighborhoods will get excited about the possibility of having a similar project in their
community.

Community engagement objectives are to:

e Clarify SPU/WTD'’s roles and responsibilities for maintaining the GSI and informing
residents on the acceptable level of maintenance that the agency uses for the
infrastructure asset.

e Transition public engagement responsibilities to the GSI Asset Managers/O&M leads.

e Encourage neighbors—including historically-underserved and limited-English proficient
residents and renters—to take interest in the new public infrastructure.

e Create opportunities for neighbors to showcase their street with GSI, such as posting
images online and holding GSI tours.

o Keep neighbors informed of any potentially disruptive maintenance activities by
providing advance notifications with information about what to expect.

e Update the community engagement plan for a specific capital improvement project and
note any project specific O&M outreach requirements.

Community engagement at the start of O&M phase will inform the Public Engagement Plan
(PEP) for O&M activities described herein this Volume. The updated PEP should provide
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strategies to address community issues and activities to support ongoing work.

11.2 Outreach Tools

The PEP update (if applicable to a specific CIP) will be relatively short for the operation and
maintenance of the public assets. The SPU/WTD community relations lead will plan and
implement all outreach tools in coordination with the O&M staff. Outreach tools will be aligned to
share information and/or gather comments about activities or changes that may occur over time.
Specific outreach tools may include, but are not limited to, items identified in Table 11-1:

Table 11-1; O&M Outreach Tools

Project Milestone

Potential Outreach Tools

Purpose of Outreach

End of construction

See GSI Manual, Vol. IV:
Construction, On-Boarding and
Commissioning.

e To celebrate with the
community the completion
of the project.

Prior to disruptive
maintenance

e Listserv announcement
e Website update

e Keep neighbors informed of
maintenance activities

activities e Flyer distribution especially those that may
e Posters cause disruption (e.qg.
e Social media access, utilities, detours) or
e One-on-one communication noise.
e Project communication log
e Door-to-door (for highly disruptive
activities)
e Interpreter/translation as needed
Periodically ¢ Website notices e Inform residents of the GSI

e GSlin-person and virtual (video,
online) tours

e Roving interpretative signage

e Social media

e Flyer distribution/mailers

e Door hanger flyer after routine
maintenance

along their street

e Inform residents of the
agency’s maintenance
responsibility for the GSI

e Explain how residents can
protect the public asset for
its stormwater function in
protecting local creeks,
rivers and Puget Sound
(e.g. pick up litter or where
to set waste containers).

March 2020
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11.3 Work Plan

Table 11-2 outlines a draft work plan for the operations and maintenance. The level of activity
will vary with each project depending upon the complexity of the maintenance of the assets.

Table 11-2: Work Plan Draft Outline

Task Participants Approximate
Duration
Update PEP e SPU/WTD community relations Two weeks
lead

o O&M team/GSI Asset Managers

Confirm ongoing e SPU/ WTD community relations One month
communications infrastructure lead
(e.g. website, maintenance
hotline, listserv)

Plan outreach activities e SPU/WTD community relations Ongoing
lead
e O&M team
Implement outreach activities e O&M team Ongoing
Draft report to agency e O&M team Annual

management on public
engagement activities

11.4 Training and Handoff

Operations and Maintenance represents a project milestone when public engagement
responsibilities transition from the SPU/WTD community relations lead to the O&M team. To
support that transition, the SPU/WTD community relations lead will update the PEP and train
the O&M team. Training will focus on project background, including unique characteristics of the
neighborhood that are relevant to public engagement and existing communications tools, such
as the project hotline (if it is intended to continue to be used for the agency’s operations and
maintenance).

11.5 Reporting

SPU’s or WTD’s communication and outreach leads, in coordination with the Asset
Management / O&M team will provide ongoing documentation of outreach activities and public
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comments on an annual basis. The Asset Management / O&M team may summarize the results
of the outreach for feedback to the GSI program to inform on future project’s design and
maintenance processes.

a

Image: Residents and visitors along a street with roadside bioretention cells.
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Section 12

12.1 Overview

This section is a PLACEHOLDER for SPU and WTD to provide input on O&M for GSI facilities
that were installed as a “Voluntary” project. Voluntary installations in the ROW are described in
SDOT'’s Client Assistance Memos CAM 2308 for Voluntary Curbside Rain Gardens and CAM
2309 for Voluntary Curbside Bioretention.

Routine maintenance and periodic inspection of voluntary roadside bioretention facilities would
be by the group (e.g. adjacent property owner or neighborhood group) that led the construction
of the volunteer GSI facilities. Both SDOT CAM 2308 and 2309 denote that the maintenance
responsibility for the voluntary curbside bioretention and rain gardens is by the adjacent
property owner(s) in accordance with SMC 10.52.030. See CAMs for more information.

12.2 Tracking

SPU identifies volunteer bioretention facilities and rain gardens through its mapping system
when it is notified by SDOT that the facility has been permitted.

12.3 Inspection

As noted in the MOA between SDOT and SPU (see Appendix H) SPU does not periodically
inspect voluntary installations.

If a complaint arises and is reported to SPU, then SPU would conduct reactive maintenance
after assessing the facility.

If the facility fails to drain, resulting in standing water for more than 72 hours and cannot be
easily remedied by the property owner, as described in CAMs 2308 and 2309 the adjacent
property owner(s) or responsible party will be required to restore the right of way to the condition
that existed before it was installed.
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Section 13

13.1 Overview

SPU and WTD are active in developing partnering between agencies and city departments as
they innovate on ways to manage urban stormwater.

This section is a PLACEHOLDER for SPU and WTD to provide input in a future edition.

13.2 Existing Memorandum of Agreements

The following are existing Memorandum of Agreements/partnerships between various
agencies/departments:

e SPU and SDOT Memorandum of Agreement #17-058-A for “Maintenance and Operations of
Green Stormwater Infrastructure Assets in the Public Right of Way.” See Appendix H for a
copy of the agreement.

e Seattle Public Utilities and King County Wastewater Treatment Division Memorandum of
Agreement for the joint GSI Program including but not limited to information sharing
between agency staff for design, construction and operations and maintenance

e SPU and SDOT NDS program partnering agreements

e SPU, Seattle Parks and Recreation and Seattle Conservation Corps O&M

13-1
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Appendix A: Routine Maintenance Guidance for Mature
GSI in the Right-of-Way

e Routine Surface Maintenance At-A-Glance for GSI in the Right-of-Way

e Figure A-1: ROW Bioretention Cell with graded side slopes planting zone
diagram

e Figure A-2: ROW Bioretention Cell with vertical wall(s) planting diagram

e Table for Routine Maintenance Guidance for Mature GSI in the Right-of-
Way
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Figure A-2: Bioretention cell with vertical wall(s) planting zone diagram
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Seattle

wstoey B Public
e Utilities
GSI Manual, Vol. V: Operations & Maintenance Appendix

Appendix D: Routine Maintenance - Acceptable /
Unacceptable Examples

The purpose of this section is to give O&M staff a general idea of what
conditions to look for in the field and to guide their level of service. This
document is intended to be filled in or updated as more examples become
available.

e Acceptable / Unacceptable Examples:
o Facility Footprint
Surface — Inlets, Outlets, Pipes, Etc.
Access and Visibility
Vegetation, Mulch and Watering

o]
o]
o]
0 Permeable Pavement, Street Surface, Etc.
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Seattle

King County % Public
oo Utilities
GSI Manual, Vol. V: Operations & Maintenance Appendix

Appendix E: GSI Maintenance Checklists — Examples
SPU and WTD

e Examples:
o Barton CSO Control Project GSI Surface Facilities Maintenance
Checklist for Establishment, July 2015
o Barton CSO Control Project GSI Storm Drainage System
Maintenance Checklist, July 2014
e SPU Checklists TBD*
e WTD Checklists TBD*
*Contact agency’s O&M representative for current checklists
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m@m @ Public

e Utilities

GSI Manual, Vol. V: Operations & Maintenance Appendix

Appendix F: GSI Maintenance Work Order Specification —
Example WTD

e Barton CSO Control Project Specification Section 02961 — GSI Surface
Facilities Maintenance, January 30, 2014*

*Contact WTD for latest examples of work order specifications.
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King County WTD
Barton CSO Control Project

SECTION 02961
GSI SURFACE FACILITIES MAINTENANCE

PART 1 GENERAL
1.01 PURPOSE

A. The primary purpose of the Barton CSO Control Project Facilities is to intercept the stormwater
runoff from the street and sidewalks into the bioretention swales for treatment and into' the UIC
wells for deep infiltration in order to reduce the amount of stormwater flowing into the combined
sewer system and causing a CSO event downstream at the Barton pump station: Gutterflow
discharges into the bioretention swales via drain curb cuts. Stormwater then filters downward
through the bioretention plants and soil for treatment. Once it has been filtered it flows'into an
underdrain pipe that conveys the flows to a UIC well located in a MH for deep-infiltration.

1.02 SUMMARY

A. This section specifies maintenance of GSI surface facilities to ensure that the facilities function
properly for CSO control. Maintenance of the GSI surface facilities includes the drainage grate
collection structures and drain curb cuts, paved pathways and sidewalks, swales, vegetation
(landscape), irrigation and other miscellaneous items.

B. This is an inclusive specification for GSI landscape maintenance, but not major repairs.

C. Do NOT refer to the following specifications:
Section 02110 — Site Clearing

Section 02200 — Earthwork

Section 02270 — Erosion and Sediment Control
Section 02900 — Landscaping

Section 02910 — Mitigation Landscaping
Section 02920 — Landscape Soil Materials
Section 02930 — Lawns and Grasses

1.03 REFERENCES

NogkrwbE

A. Referenced Standards: This section incorporates documents by reference. These references are
a part of this section'as specified and modified. In case of conflict between the requirements of
this section and those of a listed document, the requirements of this Section shall prevail. Also
see section 02012 - Reference Material. For the work related to the Contract, the latest revision
of the following are considered reference documents:

B. See Appendix D = Equipment Manuals

C.“See Appendix E — Draft King County Integrated Pest Management Document
1. . Use of pesticides and herbicides is prohibited.
2. This reference covers use of natural landscape practices.

D. See Appendix F — GSI Maintenance Reference List for recommended publications, resources
and references

E. See Appendix H — Project Plans & Link to COS Details

F. See Appendix G - Checklists

G. Project Record Drawings for SDOT Project N0.163005, SDOT Vault Serial No. 774-991.
1.04 DEFINITIONS

A. Large Storm Event/ Large Storm: 1/2 inch or more rainfall in 24 hours.

] . Operations and Maintenance Manual GSI SURFACE FACILITIES MAINTENANCE
~ Barton CSO Control Project — January 30, 2014 02961 -1
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Seattle

King County % Public
e Utilities
GSI Manual, Vol V: Operations & Maintenance Appendix

Appendix G: Planting Guidance for Trees and Vegetation

e Figure G-1: ROW Planting Zone diagram for Bioretention Cells with
graded side slopes

e Figure G-2: ROW Planting Zone diagram for Bioretention Cells with
vertical wall(s)

e Notes and References re. Development of the Bioretention Plant Lists

e Bioretention Plant List for Development of Palettes in the Right-of-Way

(0]

O 0000 O0O0o O O O

(0]

O 0O O0OO0OO0O0O0o

0]

Part Shade List (for bioretention cells with graded side slopes)

Sun List (for bioretention cells with graded side slopes)

Native List (for bioretention cells with graded side slopes)

Intersection & Sightline List (under 24” Ht.) (for bioretention cells with graded
side slopes)

Plant List for Bioretention Cells with Vertical Wall(s) (primarily Evergreen)
Pollinator Plant List

Short Term Infill Plant List

Vertical Shrubs and Accent Plant List

Groundcover Plant List (if low profile is required)

Steppable Plants List

Low Nutrient Bioretention Soil Mix Plants, Vertical Accent Shrubs and Trees
List (for bioretention cells with graded side slopes)

Tree Lists for Bioretention in the Right-of-Way

Conifers (Deciduous & Evergreen)
Medium/Large Broad-Leaved Evergreen Trees
Large Deciduous Columnar Trees

Large Deciduous Trees

Medium/Large Deciduous Trees

Medium Columnar Deciduous Trees

Medium Deciduous Trees

Small Conifer/Broad-Leaved Evergreen Trees
Small Deciduous Trees

Template for Vegetation Management Plan

Note: The above documents are excerpts from the GSI Manual, Volume llI: Design Phase,
February 2020 edition. Check SPU’s Design Standards and Guidelines for latest edition of the GSI
Manual, Volume III if updates are issued after February 2020. See Chapter 8 in SPU’s Design
Standards and Guidelines for link to current GSI Manual Volume IlI: Design.
http://www.seattle.qov/UTIL/Engineering/DSG/index.htm
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Figure G-1: ROW Planting Zone diagram for Bioretention Cells with graded side slopes
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Figure G-2: ROW Planting Zone diagram for Bioretention Cells with vertical wall(s)
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NOTES AND REFERENCES REGARDING DEVELOPMENT OF THE BIORETENTION PLANT LISTS
The bioretention plant lists are not intended to be all encompassing but rather bioretention
facility plants were selected for the purpose of:

e Facilitating design for specific conditions
e Allowing variety in the streetscape
e Providing some consistency for construction inspectors and O&M staff to gain familiarity

with the plants
e Facilitating review and QC

e Providing industry with the list to improve availability
e Addressing the specific requirements of plants within the public right-of-way (e.g. height

and sight lines)

The bioretention plant lists and
related notes have been developed
and updated several times over
the past 20 years and are based on
feedback from agency discipline
staff, O&M staff, horticulturalists,
landscape architects, arborists,
community members and plant
growers. Plants were also
reviewed and cross checked across
several references, including books
and web-based resources. These
include but are not limited to:

Book References:

Observing Past
Projects

=
‘ Operations and
o Maintenance Staff

A

- | 3
L)

Designers. =

Growers /
Murseries

;Cnmmunity

Figure 1. Bioretention Plant Lists Development and Feedback Loop

e Attracting Native Pollinators: Protecting North Americas Bees and Butterflies. North Adams, MA:

Storey Pub., 2011.

e Creso, Irene. Vascular Plants of Western Washington. Tacoma, WA: |. Creso, 1984.

e Darke, Rick. The Color Encyclopedia of Ornamental Grasses on CD-ROM: Sedges, Rushes, Restios,
Cat-Tails, and Selected Bamboos. Portland, Or.: Timber Press, 2000.

e Guard, B. Jennifer, John A. Christy, and Trygve Steen. Wetland Plants of Oregon & Washington.

Auburn, WA: Lone Pine Pub., 2010.

e Harlow, Nora, and Barrie D. Coate. Plants and Landscapes for Summer-Dry Climates of the San
Francisco Bay Region. Oakland, CA: East Bay Municipal Utility District, 2004.
e Jacobson, Arthur Lee. Trees of Seattle. Seattle, WA: Arthur Lee Jacobson, 2006.
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Jacobson, Arthur Lee. Wild Plants of Greater Seattle: a Field Guide to Native and Naturalized Plants
of the Seattle Area. Seattle, WA: A.L. Jacobson, 2008.

Kruckeberg, Arthur R. Gardening with Native Plants of the Pacific Northwest/ Arthur R. Kruckeberg
and Linda Chalker-Scott. Seattle, WA: University of Washington Press, 2019.

Neely, Dan, and Gary W. Watson. Trees and Building Sites: Proceedings of an International
Workshop on Trees and Buildings. lllinois: International Society of Arboriculture, 1995.

Oudolf, Piet, and Noel Kingsbury. Planting Design: Gardens in Time and Space. Portland, Or.: Timber
Press, 2005.

Pojar, Jim, A. MacKinnon, and Paul B. Alaback. Plants of the Pacific Northwest Coast: Washington,
Oregon, British Columbia & Alaska. Auburn, WA, USA: Lone Pine, 2016.

Taylor, Jane. Drought-Tolerant Plants. NY: Prentice Hall, 1993.

The New Sunset Western Garden Book: the Ultimate Gardening Guide. New York: Sunset, 2012.
Turnbull, Cass. Cass Turnbulls Guide to Pruning: What, When, Where & How to Prune for a More
Beautiful Garden. Seattle, WA: Sasquatch Books, 2012.

Urban, James. Up by Roots: Healthy Soils and Trees in the Built Environment. Champaign (lllinois):
International Society of arboriculture, 2008.

Wasson, Ernie. The Complete Encyclopedia of Trees and Shrubs. San Diego, CA: Thunder Bay Press,
2003.

Website References:

American Meadows. https://www.americanmeadows.com

Dave’s Garden - Tips and Advice on Outdoor Gardening. https://davesgarden.com/

Gardening for Wildlife. Attract Birds, Butterflies and Small Mammals. http://www.gardening-for-
wildlife.com

Gardening in Washington State | Washington State University. 2020. http://gardening.wsu.edu
Great Plant Picks: Unbeatable Plants for the Maritime Northwest Garden.
http://www.greatplantpicks.org

Landscape Plants | Oregon State University. https://landscapeplants.oregonstate.edu

Missouri Botanical Garden. Accessed February 24, 2020. http://www.missouribotanicalgarden.org
Monrovia. https://www.monrovia.com

Native Plant Resources for the Pacific Northwest.
https://www.kingcounty.gov/services/environment/stewardship/nw-yard-and-garden/native-plant-
resources-nw.aspx

Native Plants of North America. Lady Bird Johnson Wildflower Center.
https://www.wildflower.org/plants-main

Native Plants PNW. http://nativeplantspnw.com

Right Plant / Right Place. Master Gardener Foundation of King County.
http://www.mgfkc.org/plants/great-plant-finders

Sound Native Plants. Ecological Restoration Specialists. https://soundnativeplants.com

Trees and Shrubs for Urban/Suburban Streambank Landscapes.
http://public.wsu.edu/~lohr/StreamsideLandscapes/Clarks Creek Plant List EXPANDED.pdf

U.S. Forest Service. https://www.fs.fed.us/wildflowers/Native_Plant_Materials

USDA Plants. http://www.plants.usda.gov

Wikipedia. Wikimedia Foundation. https://www.wikipedia.org

Prepared by MIG|SvR for the GSI Manual. 2/21/2020
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Division o Tooement Utilities “gtorn design

Tree Lists for Bioretention in the Right-of-Way

Issued: August 2018 / Updated February 2020

Notes:

e This tree list has been adapted from the SDOT Street Tree List, with trees added and removed for conditions of bioretention.

e Tree size at planting shall be project specific. Intent is to be 1%2" caliper when possible.

e The trees have been reviewed and approved by SDOT Urban Forestry and Landscape Architecture, SPU GSI O&M, SPU/SDOT ITD, KCWTD Water Quality and O&M
staff.

e This plant list was developed to provide consistency in the right of way for installation and long term operations and maintenance.

e No plants on the current King County Noxious Weed List, the WA Noxious Weed Control Board List and the WA Dept. of Ag. Prohibited Plant List are to be used.

e Designers should review each neighborhood for tree species diversity and select species to provide variety.

e See GSI Manual Vol IIl. Design, Section 7, GSI Planting Design.

Planting Zone Code - See Planting Zone Diagram, GSI Manual Vol. lll, Section 7

Zone 1 plants are typically tolerant of both wet and dry conditions. Zone 1 plants are typically used for filtration and water quality in the bottoms of the bioretention
facilities. Some trees are able to be viable in this zone.

Zone 2 plants are located in the lower slopes / wetted or ponded side area of the bioretention facilities. Zone 2 plants are also typically used for water quality/ filtration.
Zone 3 includes plant species (30 inch mature height) appropriate for planting at the upper slopes of the of bioretention areas. Zone 3 may include limited vertical accent
plants and trees.

Zone 4 plants (under 24") are used in sight clearance areas or as accents at the edge of the facility.

Zone 5 is the designation for plants used in the crossing zones and access areas along the curb. Trees in this zone shall be planted when there is enough room for both
the access and the tree.

Conifers (Deciduous & Evergreen)

General O&M Statement: Prune up yearly until

Guidance Statement: Plant larger sizes in order to be able to limb them up to 36" minimum clearance. . .
sight clearance achieved.

Mature . . .
L Under | Min Strip | Planting Fall SDOT )
Scientific & Common Name Urpan Spread Wires? Width . Color ™ Design Comments
Height
Calocedrus decurrens, 75 15 No 8 3
Incense Cedar
Metasequoia glyptostroboides . . .
50 25 No 6 1,2,3 Yes Fast growing deciduous conifer.
Dawn Redwood
Pinus co_ntorta contorta 45 30 No 5 123
Shore Pine
Taxodium distichum A deciduous conifer, broadly spreading when mature
Bald Cypress 55 35 No 8 123 Yes — columnar when young.
Taxodium distichum 'Mickelson’ ) . . L
odium distichu : 55 20 No 6 1,2,3 Yes X Deciduous conifer - tolerates city conditions
Shawnee Brave Bald Cypress
Thuja plicata ‘Bxcelsa’ or "Hogan 40 15-20 No 8 1,2,3 Narrow columnar form.
Western Red Cedar

Medium/Large Broad-Leaved Evergreen Trees

General O&M Statement: Prune up yearly until

Guidance Statement: Ornamental in appearance, provides year-round function. ; )
sight clearance achieved.

I Mature Under | Min Strip | Planting Fall SDOT )

Scientific & Common Name Height Spread Wires? Width . Calle et Design Comments
Lithocarpus densiflorus 50 20 No 6 3
Tanoak
Quercus llex Underside of leaf is silvery-white. Often has a
Holly Oak 40 80 No 5 3 NIA X prominent umbrella form. Prune for form.
Umbellularia californica 60 30 No 5 1,23 Drought tolerant native in S. OR.
Oregon Myrtlewood
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Tree Lists for Bioretention in the Right-of-Way

Issued: August 2018 / Updated February 2020

Notes:

e This tree list has been adapted from the SDOT Street Tree List, with trees added and removed for conditions of bioretention.

e Tree size at planting shall be project specific. Intent is to be 1%2" caliper when possible.

e The trees have been reviewed and approved by SDOT Urban Forestry and Landscape Architecture, SPU GSI O&M, SPU/SDOT ITD, KCWTD Water Quality and O&M
staff.

e This plant list was developed to provide consistency in the right of way for installation and long term operations and maintenance.

e No plants on the current King County Noxious Weed List, the WA Noxious Weed Control Board List and the WA Dept. of Ag. Prohibited Plant List are to be used.

e Designers should review each neighborhood for tree species diversity and select species to provide variety.

e See GSI Manual Vol IIl. Design, Section 7, GSI Planting Design.

Planting Zone Code - See Planting Zone Diagram, GSI Manual Vol. lll, Section 7

Zone 1 plants are typically tolerant of both wet and dry conditions. Zone 1 plants are typically used for filtration and water quality in the bottoms of the bioretention
facilities. Some trees are able to be viable in this zone.

Zone 2 plants are located in the lower slopes / wetted or ponded side area of the bioretention facilities. Zone 2 plants are also typically used for water quality/ filtration.
Zone 3 includes plant species (30 inch mature height) appropriate for planting at the upper slopes of the of bioretention areas. Zone 3 may include limited vertical accent
plants and trees.

Zone 4 plants (under 24") are used in sight clearance areas or as accents at the edge of the facility.

Zone 5 is the designation for plants used in the crossing zones and access areas along the curb. Trees in this zone shall be planted when there is enough room for both
the access and the tree.

Large Deciduous Columnar Trees

Guidance Statement: Use columnar trees only in areas that have restricted space or near wires.

I Mature Under | Min Strip | Planting Fall SDOT .

Scientific & Common Name Height Spread Wires? Width . Calle et Design Comments
Acer nigrum ‘Green Column’
Green Column Black Sugar Maple 50 10 No 6 8 Yes X
Gl_nko biloba Prmc_eton Sentry 40 15 No 6 3 Yes X Prune for form
Princeton Sentry Ginkgo
Quercus robur ‘fastigiata’
Skyrocket Oak 40 15 No 6 3 N/A X

1
Large Deciduous Trees

Guidance Statement: Broad canopy trees provide greater stormwater function and increased shade.

I Mature Under | Min Strip | Planting Fall SDOT )
Scientific & Common Name Height Spread Wires? Width . Calle ™ Design Comments
Acer saccharum ‘Commemoration’
or 'Bonnfire’ Commemoration or 50 35 N 6 123 v Resi leaf
Bonfire Sugar Maple o 2, es X esistant to leaf tatter.
Fagus sylvatica 50 40 No 6 3 Yes X Silvery-grey bark. Can't handle root disturbance.
Green Beech
F Ivatica 'Asplenifolia’ )
agus sylvatica ‘Aspleniiolia 60 50 No 6 3 Yes X Can't handle root disturbance.

Fernleaf Beech
Ginkgo biloba 'Magyar'

More upright and narrow than ‘Autumn Gold'. Needs

Magyar Ginkgo 50 25 No 6 3 ves X training when young.
Liriodendron tulipifera )
e Uil 60+ 30 No 8 1,23 Yes X Fast-growing tree.
Tulip Tree
Platanus x acerifolia 'Bloodgood 50+ 20 No 8 123 N/A X More anthracnose resistant than other varieties —
Bloodgood London Planetree large tree that needs space.
Quercus bicolor . .
Swamp White Oak 60 45 No 8 1,2,3 N/A X Shaggy peeling bark. Wet-soil tolerant.
Quercus coccinea 60 40 No 6 3 Yes X Good fall color
Scarlet Oak
ercus imbricaria . h
Qu. us mbricarl 60 50 No 6 3 N/A X Leaves can persist throughout the winter
Shingle Oak
Quercus rubra 60 45 No 8 123 Yes X Fast growing oak — large tree that needs space.
Red Oak Heavy acorn producer.
T|_I|a ton_1entosa 60 50 No 6 3 Yes Larger leaves than Littleleaf Linden. Fragrant
Silver Linden flowers.
Ulmus ‘Frontier’ or 'Morton Glossy'
Frontier or Triumph EIm 50 35 No 6 1,2,3 Yes X Resistant to Dutch elm disease

Zelkova serrata ‘Greenvase’ or Exfoliating bark. Dark | N d
‘Village Green' Green Vase or 45 40 No 6 3 Yes X oliating bark. Dark green leaves turmn orange-re

Village Green Zelkova and purple in Fall.
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Tree Lists for Bioretention in the Right-of-Way

Issued: August 2018 / Updated February 2020

Notes:

e This tree list has been adapted from the SDOT Street Tree List, with trees added and removed for conditions of bioretention.

e Tree size at planting shall be project specific. Intent is to be 1%2" caliper when possible.

e The trees have been reviewed and approved by SDOT Urban Forestry and Landscape Architecture, SPU GSI O&M, SPU/SDOT ITD, KCWTD Water Quality and O&M
staff.

e This plant list was developed to provide consistency in the right of way for installation and long term operations and maintenance.

e No plants on the current King County Noxious Weed List, the WA Noxious Weed Control Board List and the WA Dept. of Ag. Prohibited Plant List are to be used.

e Designers should review each neighborhood for tree species diversity and select species to provide variety.

e See GSI Manual Vol IIl. Design, Section 7, GSI Planting Design.

Planting Zone Code - See Planting Zone Diagram, GSI Manual Vol. lll, Section 7

Zone 1 plants are typically tolerant of both wet and dry conditions. Zone 1 plants are typically used for filtration and water quality in the bottoms of the bioretention
facilities. Some trees are able to be viable in this zone.

Zone 2 plants are located in the lower slopes / wetted or ponded side area of the bioretention facilities. Zone 2 plants are also typically used for water quality/ filtration.
Zone 3 includes plant species (30 inch mature height) appropriate for planting at the upper slopes of the of bioretention areas. Zone 3 may include limited vertical accent
plants and trees.

Zone 4 plants (under 24") are used in sight clearance areas or as accents at the edge of the facility.

Zone 5 is the designation for plants used in the crossing zones and access areas along the curb. Trees in this zone shall be planted when there is enough room for both
the access and the tree.

Medium / Large Deciduous Trees
Guidance Statement: Broad canopy trees provide greater stormwater function and increased shade.
Scientific & Common Name WERE Spread Under | Min Strip | Planting CFoallch)r sbot Design Comments
Height | =P Wires? | Width Zone List 9
Acer campestre ‘Evelyn’ } . .
Queen Elizabeth Hedge Maple 40 30 No 5 1,2,3 Yes X More upright branching than the species.
Acer freemanii 'Autumn Blaze 50 20 No 6 123 Yes X Cross between req and silver maple — fast growing
Autumn Blaze Maple with good fall color
Acer rubrum ‘ Scarsen’ Leaves are darker green and larger than those of
Scarlet Sentinel Maple 40 25 No 6 1,2,3 Yes X other Red Maples and hold up well in summer heat.
Upright branch habit.
Aesculus x carnea ‘Briottii’ Do not use near greenways or bicycle routes due to
Red Horsechestnut 30 35 No 6 3 N/A X litter. Resists heat and drought better than other
horsechestnuts
Betula nigra ) ;
elufa nig 40 30 No 5 1,2,3 Yes Excellent flaky bark. Resistant to Bronze Birch Borer
River Birch
Cercidiphyllum japonicum 5 20 No 8 123 Yes
Katsura tree
Eucommia ulmoides Dark green, very shiny leaves — insignificant fall
Hardy Rubber Tree 50 40 No 6 3 N/A X color
Fagus sylvatica 'Rohanii’ ) .
Purple Oak Leaf Beech 50 30 No 6 3 N/A X Purple leaves with wavy margins.
Ginko biloba ‘Autumn Gold’
Autumn Gold Ginkgo 45 35 No 6 3 Yes X Narrow when young.
Nothofagus antarctica . . . .
Antarctic Beech 50 35 No 5 3 No X Rugged twisted branching and petite foliage.
Quercus frainetto ’ .
Italian Oak 50 30 No 6 3 N/A X Drought resistant — green, glossy leaves in summer.
Sophora japonica ‘Regent’ 5 20 No 6 3 Yes X Has a rapid growth rate and tolerates city conditions,
Japanese Pagodatree heat, and drought.
Tiia corqata AGreensplre 40 30 No 6 3 Yes X Symmetrical, pyramidal form. Fragrant flowers.
Greenspire Linden
Ulmus parvifolia ‘Emer Il 45 35 No 5 123 Yes X Exfoliating bark and good fa_II color — Resistant to
Allee EIm Dutch Elm Disease
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Tree Lists for Bioretention in the Right-of-Way

Issued: August 2018 / Updated February 2020

Notes:

e This tree list has been adapted from the SDOT Street Tree List, with trees added and removed for conditions of bioretention.

e Tree size at planting shall be project specific. Intent is to be 1%2" caliper when possible.

e The trees have been reviewed and approved by SDOT Urban Forestry and Landscape Architecture, SPU GSI O&M, SPU/SDOT ITD, KCWTD Water Quality and O&M
staff.

e This plant list was developed to provide consistency in the right of way for installation and long term operations and maintenance.

e No plants on the current King County Noxious Weed List, the WA Noxious Weed Control Board List and the WA Dept. of Ag. Prohibited Plant List are to be used.

e Designers should review each neighborhood for tree species diversity and select species to provide variety.

e See GSI Manual Vol IIl. Design, Section 7, GSI Planting Design.

Planting Zone Code - See Planting Zone Diagram, GSI Manual Vol. lll, Section 7

Zone 1 plants are typically tolerant of both wet and dry conditions. Zone 1 plants are typically used for filtration and water quality in the bottoms of the bioretention
facilities. Some trees are able to be viable in this zone.

Zone 2 plants are located in the lower slopes / wetted or ponded side area of the bioretention facilities. Zone 2 plants are also typically used for water quality/ filtration.
Zone 3 includes plant species (30 inch mature height) appropriate for planting at the upper slopes of the of bioretention areas. Zone 3 may include limited vertical accent
plants and trees.

Zone 4 plants (under 24") are used in sight clearance areas or as accents at the edge of the facility.

Zone 5 is the designation for plants used in the crossing zones and access areas along the curb. Trees in this zone shall be planted when there is enough room for both
the access and the tree.

Medium Columnar Deciduous Trees

Guidance Statement: Use columnar trees only in areas that have very restricted space or near wires.

. . . Fall
L Mature Under | Min Strip | Planting SDOT .
Scientific & Common Name Height Spread Wires? Width 0 Color List Design Comments

Acer rubrum ‘Bowhall’ . ’
Bowhall Maple 40 20 No 6 1,2,3 Yes X Upright, pyramidal form
Carpmys betulus “Fastigiata 40 15 No 5 1,2,3 Yes X Broadens when older.
Pyramidal European Hornbeam
Fagus sylvatica ‘Dawyck Purple’ .

No Yes .
Dawyck Purple Beech 40 12 6 3 X Purple foliage
Oxydendron arboreum 35 12 No 5 3 Yes X Consistent and brilliant fall color.
Sourwood
_l;_lz;:i)sylvanca 40 20 No 6 1,2,3 Yes X Chunky bark. Takes standing water and drought.

[
Medium Deciduous Trees

Guidance Statement: Use medium deciduous trees where large trees cannot fit or to increase species variety.

L Mature Under | Min Strip | Planting Fall SDOT .
Scientific & Common Name Height Spread Wires? Width Zone Calle List Design Comments
AcerArubrum Karpick 20 20 No 6 123 Yes X Finer texture than other narrow forms of columnar
Karpick Maple maple.
Acer truncatum x A. platanoides
‘Keithsform' or 'Warrenred' ’ .
Norwegian or Pacific Sunset Maple 35 25 No 5 3 Yes X Reliable reddish orange fall color.
Cladrastis kentukea White flowers in spring, resembling wisteria flower —
Yellowwood 40 40 No 5 3 Yes X blooms profusely only every 2 to 4 years —
yellow/gold fall color
Cornus controversa 'June Snow' . . .
u v ! W 40 30 No 5 3 Yes X Frothy, 6-inch clusters of white flowers in June

Giant Dogwood
Corylus colurna
Turkish Filbert

Tight, formal, dense crown. Nice central leader. Not
for mixed use areas with high ped traffic due to

40 25 No 5 8 Yes X significant debris from nuts. Drought tolerant. Plant

smaller sizes in order to facilitate establishment.

Magnolia denudata . h ; ;

gnof Y 40 40 No 5 3 N/A X 6" inch fragrant white flowers in spring.

Yulan Magnolia

Ostrya virginiana 40 25 No 5 3 Yes X Hop like fruit — slow growing

Ironwood

Pterostyrax hispida h

v Isp! 40 30 No 5 3 Yes X Pendulous creamy white flowers — fragrant

Fragrant Epaulette Tree

Ulmus parvifolia 'Emer I . . .

Athena Classic Elm 30 35 No 5 123 Yes X High resistance to Dutch Elm Disease. Drought

resistant. Cinnamon colored exfoliating bark.
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Tree Lists for Bioretention in the Right-of-Way

Issued: August 2018 / Updated February 2020

Notes:

e This tree list has been adapted from the SDOT Street Tree List, with trees added and removed for conditions of bioretention.

e Tree size at planting shall be project specific. Intent is to be 1%2" caliper when possible.

e The trees have been reviewed and approved by SDOT Urban Forestry and Landscape Architecture, SPU GSI O&M, SPU/SDOT ITD, KCWTD Water Quality and O&M
staff.

e This plant list was developed to provide consistency in the right of way for installation and long term operations and maintenance.

e No plants on the current King County Noxious Weed List, the WA Noxious Weed Control Board List and the WA Dept. of Ag. Prohibited Plant List are to be used.

e Designers should review each neighborhood for tree species diversity and select species to provide variety.

e See GSI Manual Vol IIl. Design, Section 7, GSI Planting Design.

Planting Zone Code - See Planting Zone Diagram, GSI Manual Vol. lll, Section 7

Zone 1 plants are typically tolerant of both wet and dry conditions. Zone 1 plants are typically used for filtration and water quality in the bottoms of the bioretention
facilities. Some trees are able to be viable in this zone.

Zone 2 plants are located in the lower slopes / wetted or ponded side area of the bioretention facilities. Zone 2 plants are also typically used for water quality/ filtration.
Zone 3 includes plant species (30 inch mature height) appropriate for planting at the upper slopes of the of bioretention areas. Zone 3 may include limited vertical accent
plants and trees.

Zone 4 plants (under 24") are used in sight clearance areas or as accents at the edge of the facility.

Zone 5 is the designation for plants used in the crossing zones and access areas along the curb. Trees in this zone shall be planted when there is enough room for both
the access and the tree.

Small Conifer /Broad-Leaved Evergreen Trees

) . ) ) ) General O&M Statement:

Guidance Statement: Ornamental in appearance, provides year-round function. Prune up yearly for sight clearance.
L Mature Under | Min Strip | Planting Fall SDOT .

Scientific & Common Name Height Spread Wires? width Zone Calle List Design Comments
Chamaecypanls obtusa gracilis 15 6 Yes 5 3 Drought tolerant when established.
Slender Hinoki False Cypress
Embothnum coccineum 30 15 No 5 3 Brilliant orange red flowers in late spring. Tree can
Chilean Flame Tree sucker.

Eucryphia gluinosa 25 15 Yes 5 3 Semi-evergreen. Best in part shade.
Brushbush

Ma_gnoha grand|flora. Edith Bogue 18 12 Yes 5 1,2,3 Excellent BLE magnolia due to hardiness.
Edith Bogue Magnolia

Magngha grandiflora V|cto.r|a 25 20 Yes 5 123 N/A X

Victoria Evergreen Magnolia

Magnolia maudiae (=Michelia

maudiae) 25 20 Yes 5 3

NCN

Magnolia virginiana a5 a5 5 123 «

Sweetbay

Quercus hypoleucoides

Silverleaf Oak 30 15 No 5 3

Quercus myrsinifolia

Chinese Evergreen Oak 80 15 No 5 3

Page 5 of 6




m King County Seattle .
et hesoorces snaroris O Puiblic (M) m

gi?:;wnater Treatment Ul | I ﬂ iE'S "stemin design

Tree Lists for Bioretention in the Right-of-Way

Issued: August 2018 / Updated February 2020

Notes:

e This tree list has been adapted from the SDOT Street Tree List, with trees added and removed for conditions of bioretention.

e Tree size at planting shall be project specific. Intent is to be 1%2" caliper when possible.

e The trees have been reviewed and approved by SDOT Urban Forestry and Landscape Architecture, SPU GSI O&M, SPU/SDOT ITD, KCWTD Water Quality and O&M
staff.

e This plant list was developed to provide consistency in the right of way for installation and long term operations and maintenance.

e No plants on the current King County Noxious Weed List, the WA Noxious Weed Control Board List and the WA Dept. of Ag. Prohibited Plant List are to be used.

e Designers should review each neighborhood for tree species diversity and select species to provide variety.

e See GSI Manual Vol IIl. Design, Section 7, GSI Planting Design.

Planting Zone Code - See Planting Zone Diagram, GSI Manual Vol. lll, Section 7

Zone 1 plants are typically tolerant of both wet and dry conditions. Zone 1 plants are typically used for filtration and water quality in the bottoms of the bioretention
facilities. Some trees are able to be viable in this zone.

Zone 2 plants are located in the lower slopes / wetted or ponded side area of the bioretention facilities. Zone 2 plants are also typically used for water quality/ filtration.
Zone 3 includes plant species (30 inch mature height) appropriate for planting at the upper slopes of the of bioretention areas. Zone 3 may include limited vertical accent
plants and trees.

Zone 4 plants (under 24") are used in sight clearance areas or as accents at the edge of the facility.

Zone 5 is the designation for plants used in the crossing zones and access areas along the curb. Trees in this zone shall be planted when there is enough room for both
the access and the tree.

Small Deciduous Trees
Guidance Statement: Use small trees only in areas that have restricted space, under wires or possibly if room as a large accent shrub. Try to select a
species that would add variety to the streetscape.
. . . Fall
L Mature Under | Min Strip | Planting SDOT .

Scientific & Common Name Height Spread Wires? Width Zone Color List Design Comments
¢;§;:tu:\e/|§;r;:num 30 30 Yes 5 3 Yes X Must train to a single stem — interesting bark.
Acer circinatum . . . }

Vine Nllaplzle u 25 25 Yes 5 3 Yes X Avoid using on harsh sites - native tree.
):;E;?t;::(ul(:aple 30 20 Yes 5 3 Yes X Peeling cinnamon colored bark.

Acer tartaricum

Tartarian Maple 20 20 Yes 5 3 Yes

Acer triflorum Multi seasonal interest with tan, exfoliating bark and
Three-Flower Maple 25 20 ves 5 3 ves X red, orange/red fall color.

Amelanchier laevis ‘Snowcloud"

Snowcloud Serviceberry 25 15 Yes 4 3 Yes

inlr:::r::v\:nloba 30 20 Yes 5 1,2,3 N/A X Burgundy flower in spring before leaves.
Betula nigra 'Little King' . ’

LittI: Kir:g Rivtlar Birclhg 10 12 Yes 5 1,23 Yes Suitable for enclosed vertical walls
Esqrgir::l;c:gﬂgf::; 25 20 Yes 5 1,2,3 Yes X Good fall color (variable — yellow, orange, red)
Cornus kousa x nuttallii 'Starlight' v

Starlight Dogwood 20 20 es 4 3 Yes

Lagerstroemia ‘tuscarora’ 20 20 Yes 4 3 Yes « Light cinnamon brown bark lends year round interest
Tuscarora Hybrid Crape Myrtle — drought resistant — likes a warm site
Maackia amurensis 30 20 Yes 5 3 N/A X Exfoliating bark - flgwerlng in June or July - varies in
Amur Maackia intensity from year to year

Magnolia 'Elizabeth’ . . .
Elizgabelth Malénolia 30 20 Yes 5 3 N/A X Yellowish to cream colored flower in spring.
Magnolia Galgxy 25 25 Yes 5 123 Yes X Suitable for enclosed vertical walls. Showy pink
Galaxy Magnolia flowers.

Magnolia kobus ‘Wada's Memory’

Wada's Memory Magnolia’ 30 20 Yes 5 3 Yes X Drought tolerant. Does not flower well when young.
Malus ‘Lancelot' (‘Lanzam’) Red flower buds, blooming white — red persistent
Lancelot Crabapple 15 15 Yes 4 3 Yes X fruit

Parrotia persica Blooms before it leafs out — drought tolerant - Varied
Persian Parrotia 30 20 No 5 3 ves fall color - reds, oranges and yellows.
Rhamn rshiana . }

Cascar:S purshi 30 20 Yes 5 1,2,3 Yes X Suitable for enclosed vertical walls
izlrlisr:?;jvuxﬁlr;ivTortuosa 30 15 Yes 5 1,2,3 Yes Do not use with underdrain.

Stewartia pseudocamellia Camellia-like flowers in summer. Interesting bark.
Japanese Stewartia 25 15 Yes 5 3 Yes Slow grower.

Styrax japonica Reliable and easy to grow, it has plentiful, green
Japanese Snowbell 25 25 ves 5 8 ves X | win. seeds. Flowers similar to lily in the valley.
Tilia cordata ‘Chancole’ or 'De Pyramidal when young. Fragrant flowers that attract
Groot' Chancellor or De Groot 30+ 20 No C=6, D=5 3 Yes X bees. One of the smaller stature littleleaf lindens.
Littleleaf Linden
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1.0 PROJECT OVERVIEW

1.1 Summary

This Vegetation Management Plan is prepared xxxx
Incl reference to reports such as geotech, ECA, wetlands, arboreal, archaeological,
wetland, cultural etc.

The project site is located on xxxxxx (parcel number xxxxxx) and consists of
approximately xx acres that were previously used as Xxxxxx. The site is currently Xxxxx

Planned improvements include: XXXxXXxX

The project mitigation plan (if applicable) will help to meet some of the goals of this
Vegetation Management Plan (see Section 2 for VMP goals). The Conceptual Mitigation
Plan will guide the future development of the mitigation plan, as well as a plan drawing
(sheet xx) outlining proposed mitigation area. The Vegetation Management Plan will
concentrate on the areas and activities not covered by the mitigation plan, focusing on
anticipated project construction areas (outlined within the “Approximate Project
Vegetation Management Boundary” in Figure #1), including construction impacts
(clearing, revegetation), xxxxx and future maintenance for these and adjacent areas.

Geotechnical considerations (as applicable) for the proposed project plans, including in
particular recommendations for grading materials and methods and work in erosion
hazard, landslide hazard, and steep slope hazard areas (as defined insert xxxx agency
code ref ) are addressed in the Technical Memorandum prepared for the project by
name /agency/ company, dated XXxXXxX.

1.2 Existing Vegetation

The existing vegetation types generally follow the XXXXXXXXXXXXXXXX

Figure xx (in the Appendix) documents the existing vegetation and Table xx.x lists the
existing plant species observed by XXXXXXXXXXX, XXXXXX, and/or xxxxxx. Dominant
native species and occurrence of noxious weeds are noted by area.

The site (Areas xX, XX, and xx ) consists of xxxxx. These areas are dominated by (fill in
such as western red cedar, alder, black cottonwood, salmonberry, horsetail, red osier
dogwood, slough sedge, ivy, blackberry etc )., refer to xxx Technical Memorandum for
more information.
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Table 1.a — Existing Vegetation

The table (EXAMPLE) below lists the existing on-site vegetation by area with Dominant
Vegetation denoted with an X and invasive species with Limited Presence denoted with
an L.

The list is based on xxxxx site visit, and xxxxx report and xxxx site visits. Additional
species may be present on site.

Legend
X=Dominant Vegetation

Non-native invasive weed

L= Limited Presence Invasive

Ornamental plant not invasive

Scientific Name E‘;ﬂ?on Al | A2 |A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al0 | ALl | AL2
Acer circinatum vine maple X X X X X
Acer macrophyllum | bigleaf maple X X X X X X
northern
Adiantum pedatum | maidenhair
fern
Alnus rubra red alder X X X X X X X X X
Athyrium western lady
cyclosorum fern
Buddleja davidii butterfly bush X
Carex deweyana Dewey sedge
Carex obnupta slough sedge X
Cornus sericea red osier X X
dogwood
beaked
Corylus cornuta hazelnut X
Cotoneaster cotoneaster X
Culluna vulgaris heather X
Cupressus x
leylandi Leyland cypress
Equisetum arvense common X X
horsetail
Eqwsetgm giant horsetail | X
telmateia
Gaultheria shallon salal
Geranl_um herb-Robert L L
robertianum
Hedera helix English ivy L X X L L
llex aquifolium holly L L
Impatiens noli- touch-me-not L
tangere balsam
Iris pseudoacorus ye”OV.V G L L
(confirm)
Juncus effusus soft rush
Lamium yellow L
galeobdolon archangel
Lonicera involucrata | twinberry
LyS|ch|ton skunk cabbage X
americanum
Project name , project # Page 3 of 20
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Scientific Name E‘;ang'on Al | A2 | A3 | A4 | A5 | A6 [ A7 | A8 | A9 | ALD | ALl | AL2
Mahonia nervosa low oregon X X X X X
grape
Oemleria Indian plum or
. . X X X
cerasiformis osoberry
Oplopanax horridus | devil's club
Phalaris reed canary
arundinacea grass
Picea sitchensis Sitka spruce
Polypdlqm licorice fern X X
glycyrrhiza
Polystichum sword fern X [x [x |x X [x |x |x
munitum
Populas balsamifera | cottonwood X
Prunus laurocerasus | English laurel L
Pseud_otﬁuga Douglas fir X
menziesii
Pteridium aquilinum | bracken fern
Ranunculus repens creeping X X L X X L X X X
buttercup
Rhamnus purshiana | cascara X
Rhododendron rhododendron X
Ribes lacustre rickly currant
(bracteosum) prickly
Rubus armeniacus ARV X L L L L L X L
blackberry
- cut-leaf
Rubus laciniatus blackberry L
Rubus parviflorus thimbleberry
Rubus spectabilis salmonberry X X X X X
. trailing
Rubus ursinus blackberry X X X
Salix spp. willow
Sambucus racemosa | red elderberry
Sequoiadendron . .
) giant sequoia
giganteum
Symphoricarpos common
albus snowberry
Tolmiea menziesii piggy back X | X X
plant
Thuja plicata Westernred |y Iy Ix |x |x |x |x [x |x |x X
cedar
Western
Tsuga heterophylla hemlock X
Vacc.mu{m red huckleberry X
parvifolium
Vinca minor vinca L
Project name , project # Page 4 of 20
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2.0 GOALS AND OBJECTIVES EXAMPLE

2.1 Wildlife habitat protection and enhancement

1. Remove extensive monocultures of noxious weeds to allow opportunities
for regrowth of native species to enhance habitat. See Sections 3 & 4.

2. Provide snags and large woody debris to enhance habitat.
See Section 4.

3. Retain duff and woody debris on site. See Section 4.

2.2 Water quality protection and enhancement

1. Remove extensive monocultures of noxious weeds to allow infiltration of
stormwater and improve water quality. See Sections 3 & 4.

2. Maintain or restore site soils to prevent erosion and maintain or improve
soil moisture capacity. See Section 4.

2.3 Protecting the public health and safety from geologic hazards and erosion

1. Stabilize slopes during construction, maintenance and noxious weed
removal. See Sections 3 & 4.

2. Remove hazard trees near sidewalks, structures, streets, roads, trails,
parking etc.
See Section 5.

2.4 Maintaining or improving hydrologic conditions

1. Restore and maintain site vegetation in conjunction with permitted
drainage improvements to match or mimic existing hydrologic conditions
(forested). See Section 6.
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3.1 Existing Noxious Weeds EXAMPLE

3.0 NOXIOUS WEED MANAGEMENT

Table 3.a, below, lists existing noxious identified on the site, locations observed, weed
class (per King County- update per current year and confirm if Seattle specific adds)
and control requirements.

Table 3.a — Existing Noxious Weeds

Scientific Name Common Location Location King Control
Name Dominant* | Limited County
Presence* | Class
Buddleja davidii butterfly bush | A11 B Recommended
Geranium herb-robert A4, A7 B Recommended
robertianum
Hedera helix English ivy A4, A7 A3, A9, C Strongly
Al2 Recommended
llex aquifolium holly Al, A12 None Recommended
Impatiens touch-me-not A3 None Recommended
capensis (noli- balsam
tangere)
Iris pseudoacorus | yellow flag Al, A2 C Recommended
iris (confirm)
Lamium yellow A4 B Recommended
galeobdolon archangel
Phalaris reed canary |Al A5 C Recommended
arundinacea grass
Prunus English laurel A5 None Recommended
laurocerasus
Ranunculus creeping Al, A2, A4, | A3, A6 None Recommended
repens buttercup A5, A7, A9,
Al10
Rubus Himalayan Al, All A2, A3, C Recommended
armeniacus blackberry A5, A6,
Al10, Al12
Rubus laciniatus | cut-leaf Al12 C Recommended
blackberry
Vinca minor vinca A4 None Recommended

* See Figure #1 for location key. Locations shown in BOLD include areas within the
Approximate Project Vegetation Management Boundary and/or Mitigation Areas. These areas

include Al, A2, A4, A5, A7, and A8.

3.2 Noxious Weed Control EXAMPLE

There are multiple noxious weeds species on-site as noted above in Table 3.a. King

Project name —Project #
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County defines three classes of noxious weeds, of which only Class A legally requires
removal/control by the property owner. The classes are defined by King County as
follows (King County, 2017- UPDATE WITH CURRENT):

+ Class A Weeds: Non-native species whose distribution in Washington is still
limited. Preventing new infestations and eradicating existing infestations are the
highest priority. Eradication of all Class A plants is required by law throughout
Washington.

+ Class B Weeds: Non-native species presently limited to portions of Washington.
Species are designated for control in regions where they are not yet widespread.
Preventing new infestations in these areas is a high priority. In regions where a
Class B species is already abundant, control is decided at the local level, with
containment as the primary goal.

% Class C Weeds: Noxious weeds that are typically widespread in Washington or
are of special interest to the state’s agricultural industry. The Class C status
allows counties to require control if locally desired or to choose to provide
education or technical consultation.

(insert as applicable ....None, or a few or several ) of the weeds identified on the
project site are listed as Class A, and thus none or xxx require removal, but all are
recommended for removal and/or control, particularly in natural environments.
Controlling weeds means not letting weeds reproduce. Usually, that means not letting
them go to seed. “Legally, control means to prevent the dispersal of all propagating
parts capable of forming a new plant.” (King County, 2017) The King County noxious
weed web site lists control methods.

If feasible, projects should take advantage of the site clearing and grading operations
and combine removal of invasives/weeds in large areas with the construction project or
removals prior to construction. Follow up removals should occur at least 2x during
construction. Clearing smaller areas may be effective if they are contiguous with other
work and performed yearly.

Refer to King County Noxious Weed List for removal methods.

http://www.kingcounty.gov/services/environment/animals-and-plants/noxious-
weeds/laws/list.aspx

Noxious weed removal should focus on areas impacted by proposed project, including
the area identified as Project Vegetation Management Area in Figure #1 of this VMP, as
well as areas identified for mitigation planting or other mitigation or critical areas
measures as identified in xxxxxx Report. These are the areas generally referred to
below as the “site”. Weed control and removal beyond these areas would include that
related to regular maintenance of areas as legally required (e.g. Class A weeds) or
deemed necessary by the project manager or Asset Manager. The following is
recommended in prioritizing weed removal:
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A. Mitigation Areas

See the mitigation plan for description of invasive weed removal in mitigation
areas. If feasible, remove additional infestation in project or critical areas adjacent
to (within xx feet of) the mitigation and replant as noted in the adjacent mitigation
area.

(insert area description, phot and specific issues as applicable)

B.Landslide and Steep Slope Areas Requiring Stabilization

There is currently an infestation of XXXXXXXXXXXXXXXX

After removal place a biodegradable erosion control blanket such as
GreenC125BN (2 yr) or C700BN (4 yr) per manufacturer's recommendations.
Pocket plant by cutting a cross in the fabric. Replant the area with plants noted on
the plant replacement list (Table 4.a EXAMPLE).

If resources are limited remove and replant smaller areas in a sequenced or
phased approach starting at the top of the slope and working downhill. If small
areas (under 8 foot wide linear strip) are removed an erosion control blanket should
not be required. Apply concentrated xxx check current recommendations, per King
County Noxious Weed List Website.

Care should be taken when using herbicides as the water flows into a wetland at
the base of the hill. Follow BMP’s and obtain required permits when using
herbicides.

Plant using a benching technique (see Section 4 for recommended plants for
revegetation). Monitor areas for seedling repopulation for 3 to 5 years after
removal. Dispose of all plant materials off site. Review King County noxious weed
site for additional information.

Insert photos as applicable
C. Hedera helix (English Ivy) Areas

Removal of Hedera helix (English ivy) Remove from trees first, then ground
areas, starting in the areas of limited presence within the site, and within or
adjacent to mitigation areas. English ivy control and removal will require a
moderate but sustained effort. A heavy mulch layer (particularly with an
underlayment of cardboard, e.g. sheet mulching) after removal on the ground can
be effective in combating its spread. See additional guidance on English ivy
removal from King County at
http://www.kingcounty.gov/services/environment/animals-and-plants/noxious-
weeds/weed-identification/english-ivy.aspx.

Project name —Project # Page 8 of 20
Vegetation Management Plan Date



i -. W i SE - '-&

iy G W gl

ading in forest area

L 4

Hedera helix Englis iy) spr
D. Areas with Limited Presence (L)

Remove weeds from areas with limited weed/invasive presence to avoid having
to deal with many different plant species and large land areas. Many of the
invasive plants have seeds that can stay viable for several years. Removing the
small patches will minimize a large seed base and plants spreading to other
areas. See Table 3.a above for plants and areas to target first. If possible,
document the removal on a map and return each year to review if the plants have
been fully removed for a 3 to 5 years after the removal

Lamiumgaleobdlon (yellow archgl)
E. Areas with a Dominant Presence (X)

The future Cougar Squak Corridor Trailhead and Parking Lot mitigation plan (to
be developed) will address the removal of dominant invasive weeds from critical
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areas and mitigation areas. EXAMPLE The Ranunculus repens (creeping
buttercup) is quite prevalent throughout the site due to all the disturbed old
campsite areas. The seeds are viable for more than 20 years so complete
removal is nearly impossible. The plant depletes potassium in the soils. Remove,
dispose, improve soil nutrient and replant as much of the area(s) as feasible. If
removing manually be sure to remove the entire plant, including roots. When
replanting choose taller, fast-growing shrubs from the mitigation plan or if in the
steep slope areas choose from the plant replacement list (Table 4.a). This will
provide for a more diverse habitat even if the Ranunculus repens is still present.

3.3 Review for New Invasive Weeds

Approximately every 3 years the entire site should be reviewed for invasive
plants. Seeds travel by wind, water, mammals, insects and birds from the
surrounding areas. Also, occasionally a native species can act invasive and
completely dominate an area, limiting habitat diversity. Review mitigation goals
and adjust maintenance practices as needed. Watch for slides and eroded areas
— these bare earth areas are prime sites for colonization by invasive weeds. This
review can help inform maintenance practices on for the site, and can help
control spread of invasive plants into or out of the Project Vegetation
Management Area, Mitigation Areas, Critical Areas, and other areas of the site.
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4.0 VEGETATION REPLACEMENT & WOODY DEBRIS

4.1 Vegetation Clearing & Soil Management

Re-development of the site will require some amount of vegetation removal, as well as
soil management. This section contains recommendations for proceeding with these
topics.

Further development of project plans should include development of a tree, soil and
vegetation protection plan. This plan should identify areas of soil and vegetation to be
protected, trees to be preserved, and should provide guidance on how to protect these
resources, as well as working around the identified trees and protection zones.

Existing vegetation should be cleared only in designated work areas, and as required
for noxious weed removal or mitigation plantings. Noxious weed materials should be
removed and disposed of off-site in an approved facility. Project designers should
review whether the project construction areas have viable native plants for salvaging,
and plan for doing so if feasible. Woody native materials or non-invasive trees may also
be chipped on site and the wood chips used as mulch in restoration and erosion control
areas.

Soil materials (forest duff and topsoil) should be preserved and re-used on site, except
in cases where they had supported significant amounts of noxious weeds. Soils in the
project area with any amount of English ivy roots or other parts, reed canary grass, or
likely seed accumulation from other noxious weeds, should be left in the original
location and treated per the noxious weed removal guidelines, or removed from the site
and disposed of at an approved facility. Other topsoil and duff in the project area should
be protected from compaction. It may be stockpiled during construction activities
replaced at depths to be recommended by project designers.

Any soils or subgrade materials exposed during construction should be covered and
protected from erosion per regulatory requirements and accepted best management
practices.

See general guidelines at Seattle’s website
XXXXX

See general guidelines at King County’s website -
http://www.kingcounty.gov/depts/permitting-environmental-
review/info/Speciallnterest/Constructionindustry/ErosionControl/ErosionControlBMPs.as
px. More specific information on these practices is given in the King County Surface
Water Design Manual, Appendix D — Construction Stormwater Pollution Prevention
Standards. If using seeding, straw, or other organic materials as part of temporary
erosion control measures, take care to ensure that these measures do not introduce
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unwanted (weedy) species to the site (e.g. species from temporary erosion control seed
mixes that become difficult to remove).

Imported planting soil, and/or compost may be necessary to supplement preserved site
topsoils in areas to be revegetated. If this is the case, imported compost and soil
materials should be certified as weed free, and should be blended into native materials
to better mimic the natural soil profiles of the site.

See the Geotechnical Technical Memorandum or Report for recommendations on soil
management and preparation in landslide hazard, erosion hazard and steep slope
hazard areas.

4.2 Plant Replacement - General

Plants selected for use in revegetation areas should be native species suitable to the
site conditions. Avoid aggressive native species that are likely to form a monoculture.
One starting point for plant selection may be King County’s Native Plant Guide website,
which can be found at https://green2.kingcounty.gov/gonative/index.aspx. A qualified
professional should help select and plan the plantings as development designs
progress.

If necessary, climatically-adapted and non-invasive species (e.g. drought and cold
tolerant, non-spreading) may be used near developed areas of the site (e.g. if there are
not appropriate native species).

Plants should be selected and located for reduced maintenance needs, as well as ability
to establish and thrive in the site conditions, and contribute to site diversity and habitat
value. Lastly, plants should be selected to help stabilize slopes and prevent erosion
where necessary — by developing robust root systems, leaf and branch structures that
help intercept rainfall, and providing year-round benefits.

4.3 Plant Replacement for Steep Slope Areas

Plant replacement will be required as part of site development, after noxious weed
removal, and for slope stabilization. Refer to the mitigation plan for plant replacement
within mitigation areas. Plant selection for general site areas impacted by site
development is addressed in the previous section.

Table 4.a below lists some specific species that are recommended for use in
revegetating steep slope and trail edge areas. Species listed for landslide or other steep
areas are native species that can tolerate poorer soils and more exposed sites, and
should develop robust root structures. Species listed for trail edges are native species
that will stay lower in height and not encroach as readily on trails as many larger native
species.
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Table 4.a — Plant Replacement List for Steep Slope and Edge Areas EXAMPLE

Common Name | Scientific Name | Spacing | Size*
Landslide Area or Other Steep Areas Away From Trail Edge
vine maple Acer circinatum 10’ O.C. | 1 gallon or
bareroot
Indian plum or osoberry | Oemleria cerasiformis | 4’ O.C. |1 gallon
salmonberry Rubus spectabilis 4" 0.C. |1gallonor
bareroot plant
red elderberry Sambucus racemosa |4’ O.C. | 1gallonor
bareroot
common snowberry Symphoricarpos albus | 2’ O.C. | 1 gallon or
bareroot
Project or Sidewalk Edges — Within 3’ to 5’ from Edge
sword fern Polystichum munitum |2’ O.C. |1 gallon
trailing blackberry Rubus ursinus 2'0.C. |1gallonor
bareroot
trailing snowberry Symphoricarpos mollis | 2 O.C. | 1 gallon or
bareroot
false lily of the valley Maianthemum 18" O.C. | 4 inch pot
dilatatum
fringe cup Tellima grandiflora 18" O.C. | 4 inch pot, or
plug
redwood sorrel Oxalis oregana 18" O.C. | 4 inch pot

*Plants available bare root are an option for fall or winter planting

4.4 Woody Debris and Snags

Construction on the site will require tree removal. If timber harvesting is not occurring
the trees can be used as mulch, woody debris and snags.

Bury woody debris a minimum of a 1/3 the diameter and burying the snags a minimum
of a third of the height. Snags should be a maximum of 10 feet above ground. Locate
the snags at least 12 feet from the edge of the sidewalk. Plants can be added behind
the log edge so the soil is stabilized after the logs degrade.

5.0 HAZARD TREES

5.1 Hazard Tree Review and Removal

Consult with an ISA-certified arborist do an assessment (review agency hazard tree
requirements) of the tree health within approximately 50 feet of project area. The review
should identify and include trees that may be infected by root rot, especially Douglas fir.
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This can help identify trees that are, or may become hazardous near expected use
areas, which could be flagged for pruning, snagging or removal during construction,
even if not directly impacted by construction activities.

The proposed site plan should be reviewed prior to grading submittal for impacts to
existing trees. Modify layout and grading plans and adjust tree removal plans as
necessary, based on balance or site development needs and regulations versus tree
preservation priorities. Sometimes additional trees can be preserved at little to no cost,
or at additional project expense (such as through reducing grading extents by adding
rockery/walls etc).

Review site conditions following construction for impacts that may require additional
removal. Thereafter review trees on a regular time frame in accordance with agency
routine maintenance requirements. As feasible, review and removal should occur during
the dry months so that damage to soils will be minimized.

6.0 HYDROLOGIC CONDITIONS

6.1 Existing Hydrology

Insert xxx

The proposed project improvements will maintain, change , alter the existing hydrologic
condition (e.g. forested) through use of a xxxxxx, and/or other drainage features to be
approved by permitting agencies.

6.2 Drainage-Related Site and Vegetation Maintenance

During maintenance operations remove any blockages that develop at the ends of the
culverts, drainage structures, or other drainage infrastructure to ensure drainage is free
flowing. Review the site for signs of erosion and stabilize areas that have bare earth.

Vegetation and soils maintenance operations related to drainage conditions may also
include slope mowing or weeding, dry and wet ditch cleaning, repair and replacement of
damaged culverts, etc. Maintenance personnel should follow agency approved
practices and BMPs, and requirements established by any other regulatory agencies,
including Army Corps of Engineers, as part of the permitting and site development
process. For example, see those outlined in the 20xx King County Surface Water
Design Manual, Appendix A - Maintenance Requirements for Flow Control, Conveyance
and Water Quality Facilities.

7.0 MONITORING

7.1 Annual Review and Documentation

Recommend that a basic annual review of the site is conducted during normal

Project name —Project # Page 14 of 20
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maintenance activities. Document approximate quantities, locations, and species of
noxious weeds removed and methods of removal. Include review of specific plant
replacement areas and keep a general log of revegetation plantings and mortality rate.
Since every site is a little different, keeping a log of the effectiveness of each
maintenance activity will help ensure the goals of this plan are met, as well as ensuring
the most ecologically- and economically-effective noxious weed control/removal and
revegetation practices are being used.

8.0 REFERENCES UPDATE

King County. May 2017. Noxious Weed Lists and Laws.
http://www.Kkingcounty.gov/services/environment/animals-and-plants/noxious-
weeds/laws.aspx (accessed June 28, 2017)

King County. Oct 2014. King County Noxious Weed Control Program. Best
Management Practices. www.kingcounty.gov/weeds.

King County. June 2003. Ecological Lands Handbook. Department of Natural
Resources and Parks, Parks and Recreation Division. Seattle, Washington.

ADD reports, memos etc
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9.0 APPENDIX
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9.1 Figure 1 — Existing Vegetation Areas
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Appendix H: Memorandum of Agreements

e Memorandum of Agreement #17-058-A between Seattle Public Utilities and
Seattle Department of Transportation for Maintenance of Green
Stormwater Infrastructure Assets in the Public Right of Way.
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Memorandum of Agreement # 17-0538-A
Between
Seattle Public Utilities
And
Seattle Department of Transportation
For
Maintenance and Operations of Green Stormwater Infrastructure Assets
In the Public Right of Way

THIS MEMORANDUM OF AGREEMENT (“Agreement”) is made by and between the Seattle Public Utilities
Department ("SPU”}, and Seattle Department of Transportation (“SDOT”). City, SPU and SDOT may also be
referred to in this Agreement as “Party” or, collectively, as “Parties.” '

1.

TERM OF AGREEMENT.

The term of this Agreement shall begin on the date when all parties have signed the agreement and
shall end on January 1, 2020 unless amended by written agreement or terminated earlier pursuant to
the provisions contained in this Agreement. This Agreement supersedes and replaces the
“Memorandum of Agreement Between Seattle Public Utilities (SPU) and Seattle Department of
Transportation (SDOT) for Green Stormwater Infrastructure (GSI) Operation & Maintenance Roles and
Responsibilities, SDOT-SPU MOA No. GSI-1.*

PURPOSE.

WHEREAS, the National Pollutant Discharge and Elimination System (NPDES) Program was established
to protect the environment, human health and quality of life in accordance with the Clean Water Act,
and

WHEREAS, Executive Order 01-08 directs all City Departments ta coordinate to comply with the
requirements of the City’s NPDES Municipal Stormwater Permit {M54 Permit) which has been issued
to the City of Seattle by Washington State Department of Ecology (Ecology) under the provisions of
the Federal Clean Water Act, and

WHEREAS, the City of Seattle Stormwater Code was amended to comply with M54 Permit
requirements, and the Stormwater Code includes requirements for roadway projects and trail and
sidewalk projects to implement green stormwater infrastructure (GSl), and

WHEREAS, City Council Resolution 31549 established GSI as a critical aspect of a sustainable drainage
system, and an associated Executive Order 2013-01 set a citywide implementation target to manage
700 miilion gallons of runoff annually with GSl by 2025, and

WHEREAS, GSi facilities for roadway, trail and sidewalk projects are implemented in the public right of
way (ROW), and adjacent property owners may get approval from the City to install voluntary G5l
facilities in the right-of-way, and

WHEREAS, SDOT and 5PU have obligations for operating and maintaining GSI constructed in the public
ROW, and



WHEREAS, SDOT and SPU wish to establish a clear and common understanding of the roles and
responsibilities for both departments for operations and maintenance of GSI in the ROW;

NOW THEREFORE, this Agreement defines SDOT's and SPU’s approach for G5l facility selection, roles
and responsibilities for maintaining and operating GSI and obligations for restoration and replacement
of GSi including cost obligations.

. BACKGROUND. !
SPU began installing GSI in the ROW in 1999, The 2009 Stormwater Code established requirements
for installing GS! to the maximum extent feasible for all project types.

The 2016 Stormwater Cade includes requirements for installation of GSI for roadway, sidewalk and
trail projects. Most GSI facilities installed for roadway, sidewalk and trail projects in the ROW are, as
of the signing of this Agreement, and will continue to be bioretention, rain gardens and pervious
sidewalk. SDOT and SPU agree that, to the extent allowed by the Stormwater Code, bioretention and
rain gardens will be the preferred GSI facility types to meet Stormwater Code requirements in the
ROW. Pervious surfaces will be installed after installation of bioretention and rain gardens has been
evaluated and determined to be infeasible.

. DEFINITIONS.

The definitions of assets are for the sole purpose of identifying and clarifying roles and responsibilities
for GSI maintenance. They may vary slightly from or be in addition to GSI types identified in the
Stormwater Code and M54 Permit. They are not intended to replace or alter definitions in the
stormwater Code and M54 Permit.

Biofiltration swale: An open, gently sloped, vegetated channel designed to treat stormwater.

Bioretention: Shallow earthen depression or vertical walled open bottom boxes with a designed soil
mix and plants adapted to the local climate and soil moisture conditions. Treated water is infiltrated
into the underlying soil, or in soils with lower infiltration rates, collected by an underdrain and
discharged to the drainage system.

Green stormwater infrastructure (GSl): Distributed BMPs, integrated into a project that use
infiltration, filtration, storage, or evapotranspiration, or provide stormwater reuse.

Pervious sidewalk: Pervious concrete, asphalt and paving systems that allow rainfall to flow through
the sidewalk and infiltrate into the underlying substrate.

pilot installation: Installation of a GSI facility type that is not specifically listed in Attachment 1.
Pervious alleys and roadways, and permeable pavement sidewalks and trails installed for flow control
and water quality, shall be considered pilot installations for the purposes of this Agreement. Note
that this term does not refer to or involve Ecology’s TAPE program for approving new stormwater
technologies.

Rain garden: Shallow landscaped depression with compost-amended soil or imported bioretention
soil and plants adapted to the local climate and soil moisture conditions. Rain gardens may only be
used to meet “on-site” Stormwater Code requirements.



Underdrain: A pipe with either slots or perforations that is located within a BMP that either disperses
stormwater for infiltration or conveys stormwater not infiltrated to a discharge point.

Voluntary bioretention and rain garden; Bioretention and rain gardens installed in the ROW typically

by an adjacent property owner, that are not required for Stormwater Code compliance.

Voluntary pervious concrete, asphalt and pavers in the planting strip area: Pervious concrete, asphalt

and pavers installed in the planting strip area typically by an adjacent property owner, that are not
required for Stormwater Code compliance.

MAINTENANCE AND OPERATION RESPONSIBILITIES FOR GSI ASSETS.
Operation and maintenance responsibilities for G5! assets in the ROW may include the fol lowing:

Ownership: Includes design approval, construction acceptance, recording of asset information and
condition tracking. Unless otherwise stipulated asset ownership includes cost responsibility for
maintenance.

Design approval: includes establishing design standards, conducting design review, final design
approval, establishing construction inspection and reporting requirements and approving inspection
reports,

Construction inspection: Includes conducting and reporting on inspection in accordance with
established standards.

Acceptance: Incudes assuming ownership of a newly constructed asset and recording it in the
department’s asset inventory.

Periodic inspection: Inspection done to evaluate performance of a GSI asset Installed to meet
Stormwater Code requirements. Periodic inspection tasks and schedule shall follow Appendix G of the
Stormwater Code Manual and Section 55.C9.¢. of the MS4 Permit.

Routine maintenance: Maintenance activities performed on a GSI asset on a regular schedule such as
specified in Section 55.C9.c. of the M54 Permit to maintain performance levels identified in Appendix
G of the Stormwater Manual or to restore the asset to an acceptable condition when necessary,

Reactive maintenance: Maintenance performed on a GSl asset to correct a safety hazard or
performance deficiency such as Identified in Appendix G of the Stormwater Control Manual as a result
of observation, complaint or claim.

Replacement: Removal and reconstruction of an asset that cannot be rehabilitated and restored to
performance levels identified in Appendix G of the Stormwater Manual or that poses a safety hazard
to the public.

Asset tracking: Collecting and maintaining data on an asset in a searchable inventory system.

Regulatory reporting: Collecting and providing information to Ecology to meet reporting requirements
stipulated in the City's MS4 Permit.

Attachment 1 includes a table showing the department raspﬁnslhle for each operation and
maintenance responsibility by GSI facility type.



6.

1.

G5I PILOT INSTALLATIONS.

GSl facility types beyond the types {including the purposes) specifically identified in Attachment 1 may
be approved for installation in the ROW as a pilot installation. Pilot installations include permeable
pavement alleys and roadways. Pilot installations also indude sidewalks and trails installed for flow
control and water quality. A pilot installation shall be approved by the SPU and SDOT Joint Executive
Team [JET) prior to design and construction. Pilot installation proposals shall include the basis for
design, a preliminary design, performance criteria, a performance monitoring plan and roles and
responsibilities for ownership, design, construction, acceptance, maintenance, replacement, tracking
and reporting.

VOLUNTARY GSI INSTALLATIONS.

Voluntary G5l installations include bioretention facilities, rain gardens and pervious concrete, asphalt
and pavers in the planting strip area that manage municipal stormwater. SDOT issues permits to
construct voluntary G5! in the ROW. SPU and SDOT must approve installation of voluntary GSI
facilities prior to construction. Voluntary bioretention facilities and rain gardens will be owned by
SPU. Voluntary pervious concrete, asphait and pavers in the planting strip area will be owned by
$DOT. The SDOT permit for a voluntary GSI installation typically obtained by an adjacent property
owner shall stipulate that, to the extent allowed by law, the adjacent property owner is responsible
for maintenance and operation of a voluntary GSl installation in the ROW adjacent to their property.

SDOT shall respond to complaints regarding condition or performance of a voluntary G5l facility. If the
adjacent property owner is unresponsive and does not correct the deficiency of a voluntary
bioretention facility or rain garden, SDOT shall notify SPU. SPU will be responsible for restoring the
facility to an acceptable condition or removing it and restoring the affected area. SDOT will be
responsible for addressing conditions associated with safety and performance of pervious concrete,
asphalt and pavers in the planting strip area.

PERMEABLE PAVEMENT ALLEYS.

The Stormwater Code requires that GSI facilities be implemented when alleys result in creation of new
impermeable surface where runoff discharges to a creek, wetland or small lake. Unless otherwise
required by the Stormwater Code, SDOT and SPU agree that traffic areas in alleys will be paved with
Portland cement concrete and asphalt concrete meeting the City of Seattle Standard Specifications.

To the extent allowed by Code and law, GSl infrastructure required to meet Stormwater Code
requirements for alleys will be located outside of the traffic areas in the alley or elsewhere in the same
drainage basin.

COORDINATION AND REPORTING.
The principal points of contact for coordination and reporting are as follows:
e SDOT/SPU NPDES Coordinators — M54 Permit reporting on annual maintenance of stormwater
facilities in the ROW
SPU Green Stormwater Infrastructure Lead — all SPU infrastructure-related issues
SDOT Street Use Operations Manager — permitting and interaction with property owners on
issues related to voluntary G5! facilities, including complaints
« SDOT Maintenance & Operations Pavement Management Manager - all SDOT infrastructure-
related issues
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1.

DISPUTE RESOLUTION.

The departments shall make their best efforts to ensure compliance to the tenets of the Agreement.
Additionally, staff will work together to successfully execute this Agreement. If a situation arises
which has not been identified in this Agreement the principal points of contact shall endeavor to come
to an agreement as to a solution. If they cannot reach an agreement after two meetings within a time
period that does not adversely affect project schedule or cost and in all cases in less than two weeks’
time, the dispute will be elevated to their respective managers. The managers will confer and
determine the appropriate solution elevating the issue as necessary. The solution will be
communicated in writing to the principal points of contact and affected staff will be informed of the

decision.

ASSIGNMENT.
This Agreement shall not be assigned in whole or in part by either Party without the prior written

approval of the other Party. The Parties agree that such approval will not be unreasonably withheld.

12. COMPLIANCE WITH LAW.,

The Parties to this Agreement shall comply with all federal, state, and local law, regulation and
ordinances.

13, AMENDMENTS.

This Agreement shall not be amended or modified except in writing and signed by both Parties.

14. ENTIRE AGREEMENT.

This Agreement and any written Attachments thereto, constitute the complete contractual agreement
of the Parties, and any oral representations or understandings not incorporated herein are excluded,



IN WITNESS WHEREOF, in consideration of the terms and conditions contained herein, the Parties have
executed this Agreement by having their representatives affix their signatures below.

A
SEATTLE DEPARTMENT OF TRANSPORTATION SEATTLE PUBLIC UTILITIES
S /

P v 4 ) / '
By #;-.i P E."{ll;'a'r'? By_ Madel o . :' C‘_.Ik wd o ST
SiEni!gfé Date’ Signature Date
Rodney Maxie, Director Madeline Goddard, P.E., Deputy Director

Maintenance Operations Division Drainage and Wastewater Line of Business

o .
! Kl

£
G N O i o oz

By__ -
ﬁgﬁﬁlle / Dafe Signature Date
Scott Kubly, Director Mami Hara, General Manager/CED
Seattle Department of Transportation Seattle Public Utilities

Attachments:

Attachment 1 —SDOT and SPU Rales and Responsibilities for Green Stormwater Infrastructure in the Right
of Way.
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Appendix |: Key Performance Indicators and Reporting

e Seattle Public Utilities Key Performance Indicators for Established SPU
GSlI Facilities

e Seattle Public Utilities Operation and Maintenance Reporting Form

¢ King County Wastewater Treatment Division Key Performance Indicators
for Established WTD GSI Facilities in Seattle
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The following documents are being updated by SPU. Contact SPU GSI Asset
Manager for information.

e Seattle Public Utilities Key Performance Indicators for Established SPU
GSI Facilities
e Seattle Public Utilities Operation and Maintenance Reporting Form
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Appendix J: GSI Maintenance Resources and
Reference List




kg Seattle
eTmmses  Utilities

GSI Manual, Vol. V: Operations & Maintenance

Appendix

This page intentionally blank




v Seattle

gty S Public
e e Utilities
GSI Manual, Vol. V: Operations & Maintenance Appendix

GSI MAINTENANCE RESOURCES AND REFERENCE LIST
1.01 INTRODUCTION

This Appendix provides a list of recommended publications, resources and references for use by
maintenance personnel to ensure that the system will function as intended for CSO control.

1.02 GENERAL RESOURCES

The following are resources specific for the Operations, Maintenance and Inspection of GSI:

e Seattle Public Utilities and King County Wastewater Treatment Division’s joint Green Stormwater
Infrastructure Manual for Capital Improvement Projects Volumes | through V.
City of Seattle Stormwater Manual (Current Edition)
http://www.seattle.gov/sdci/codes/codes-we-enforce-(a-z)/stormwater-code

e Seattle Public Utilities Asset Management Plan (AMP) for Green Stormwater Infrastructure Right
of Way Facilities (current edition)

e Washington State Department of Ecology’s (Ecology) Guidance Document, Western Washington
Low Impact Development (LID) Operations and Maintenance (O&M) (current publication)
https://ecology.wa.gov/Reqgulations-Permits/Guidance-technical-assistance/Stormwater-
permittee-guidance-resources/Low-Impact-Development-guidance

SDOT's Street Tree Manual*

SDOT's Traffic Control Manual For In-Street Work, Seattle, WA? (current edition)
SDOT's Right of Way Opening and Restoration Rule* (Current Edition)

SDOT's Streets lllustrated, Seattle’s Right-of-Way Improvements Manual
http://streetsillustrated.seattle.gov/

1See following link for SDOT Manuals: https://www.seattle.gov/transportation/document-
library/manuals

e Seattle Public Utilities” Communications and Public Engagement Guidelines, Sewer and
Stormwater Pollution Prevention, (Current Edition). A copy of the 2012 version is in Appendix B of
the GSI Manual, Volume llI: Design Phase

e WTD’s Community Engagement Guide

e Ecology’s Guidance for UIC Well Registration

e https://ecology.wa.gov/Requlations-Permits/Guidance-technical-assistance/Underground-
injection-control-program

e Ecology's Guidance for UIC Wells that Manage Stormwater (current publication)
https://ecology.wa.gov/Reqgulations-Permits/Guidance-technical-assistance/Stormwater-
permittee-guidance-resources/Stormwater-manuals

e Other regulatory compliance or legal documents, such as the agency's Consent Decrees or
NPDES Stormwater Permits
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1.03 RECOMMENDED GENERAL PUBLICATIONS, RESOURCES AND REFERENCES

A. General Gardening

1.

King County - Going Native brochure

Planting techniques and suggested native plants and and layouts
http://your.kingcounty.gov/dnrp/library/2003/gonative.pdf

Seattle Tilth: A non-profit organic gardening and urban ecology organization. Their website
provides links to information on organic gardening, soils, plant selection and many other
topics. Their Maritime Northwest Garden Guide may be purchased from their website.
http://www.seattletilth.org/

Seattle Public Utilities: This agency provides information on natural systems drainage, lawn
care, plant selections, water use and other topics.
http://www.seattle.gov/util/EnvironmentConservation/MyLawnGarden/index.htm

Sunset Western Garden Book, 2001 Edition by Kathleen Norris Brenzel, 2001

WSU Extension - Gardening Fact Sheets
http://county.wsu.edu/king/gardening/mg/factsheets/Pages/default.aspx

WSU Extension - Planting Landscape Plants Fact Sheet
http://county.wsu.edu/king/gardening/mg/factsheets/Fact%20Sheets/Planting%20Techniqu
es%20for%20Landscape%20Plants.pdf

WSU Snohomish County Extension

An organization that provides year-round advice on landscape issues, such as pests,
diseases and plant selection. They are available weekdays by phone at (425) 338-2400.
http://snohomish.wsu.edu/

B. Plant Selection and Identification

1.

2.

3.

A Field Guide to the Common Wetland Plants of Western Washington & Northwestern
Oregon by Sarah S. Cooke, 1997

Plants Of The Pacific Northwest Coast: Washington, Oregon, British Columbia & Alaska by
Pojar and MacKinnon, 2004

Right Plant, Right Place by Nicola Ferguson, 1984

C. Plant Maintenance

1.

2.

3.

4.

5.

Tri-County Integrated Pest and Vegetation Management Guidelines
http://www.lhwmp.org/home/ChemToxPesticides/documents/IPMTriCountyGuidelines.pdf
Cass Turnbull’s Guide to Pruning: What, When, Where, and How to Prune for a More
Beautiful Garden by Cass Turnbull, 2004

Pruning Made Easy : A gardener’s visual guide to when and how to prune everything, from
flowers to trees by Lewis Hill, 1998

Pruning and Training: A fully illustrated plant-by-plant manual by Christopher Brickell and
David Joyce, 1996

The Compost Tea Brewing Manual by Dr. Elaine Ingham, 2005 (5th ed.)

D. Disease and Pest Control

1.

4,

King County Integrated Pest Management (IPM)
https://www.kingcounty.gov/services/environment/animals-and-plants/noxious-weeds/weed-
control-practices/ipm.aspx

American Horticultural Society Pests and Diseases: The Complete Guide to Preventing,
Identifying and Treating Plant Problems by Pippa Greenwood and Andrew Halstead, 2000
Journal of Pesticide Reform — Nonchemical Methods for Removing Unwanted Blackberry
Plants http://www.pesticide.org/solutions/home-and-garden-toolbox/weed-
solutions/blackberries

King County Department of Natural Resources This agency provides information on a
variety of natural lawn and garden care topics. Detailed information on pest and weed-
identification and control are available.
http://www.kingcounty.gov/environment/stewardship/nw-yard-and-garden.aspx
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5.

King County - Noxious Weed Control Brochures
http://www.kingcounty.gov/environment/animalsAndPlants/noxious-weeds/brochures-
reports.aspx

The Organic Gardener’s Handbook of Natural Insect and Disease Control: A Complete
Problem-Solving Guide to Keeping Your Garden and Yard Healthy Without Chemicals by
Barbara W. Ellis, 1992

TNC Weed Management - Documents for Reed Canary Grass, English lvy and Himalayan
Blackberry

http://www.invasive.org/gist/moredocs/phaaru01.pdf
http://www.invasive.org/gist/moredocs/hedhel02.pdf
http://www.invasive.org/gist/moredocs/rubarm01.pdf

Washington Department of Ecology - Mosquito Control
http://www.ecy.wa.gov/pubs/0310023.pdf

WSU Extension - Insecticidal Soaps Info Sheet

http://spokane-
county.wsu.edu/spokane/eastside/Fact%20Sheets/C183%20Insecticidal%20S0aps%2005.

pdf

E. Irrigation

1.

Rain Bird Winterization Guide

www.rainbird.com/documents/diy/WinterizationGuide.pdf

F. Additional resources and references

1.

9.

King County Stormwater Services
http://www.kingcounty.gov/environment/waterandland/stormwater/problem-investigation-
line.

Department of Ecology Stormwater Management Manual for Western Washington, 2014
Edition, Volume V — Runoff Treatment BMPs. https://ecology.wa.gov/Requlations-
Permits/Guidance-technical-assistance/Stormwater-permittee-quidance-
resources/Stormwater-manuals

Department of Ecology Guidance Document Western Washington Low Impact
Development (LID) Operations and Maintenance (O&M), Current edition.
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-
permittee-guidance-resources/Low-Impact-Development-guidance

Low Impact Development Technical Guidance Manual for Puget Sound, December 2012,
Washington State University Extension and Puget Sound Partnership.
http://www.wastormwatercenter.org/lid-manuals-guides/

Washington State Department of Ecology’s Guidance for UIC Wells that Manage
Stormwater

https://fortress.wa.gov/ecy/publications/SummaryPages/0510067.html

Washington Administrative Code 173-160, Minimum Standards for Construction and
Maintenance of Wells.

http://apps.leg.wa.qov/WAC/default.aspx?cite=173-160

City of Seattle Standard Specifications for Road, Bridge and Municipal Construction,
Current Edition.

http://www.seattle.gov/util/Engineering/StandardSpecsPlans/index.htm

City of Seattle Standard Plans, Current Edition
http://www.seattle.gov/util/Engineering/StandardSpecsPlans/index.htm

Seattle Department of Transportation Right of Way Opening and Restoration Rule (current
edition)

https://www.seattle.gov/transportation/document-library/manuals
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Appendix K: Roadside Bioretention Cell Care Guide

e Seattle Public Utilities and King County Wastewater Treatment Division’s
Roadside Bioretention Cell Care Guide, 2019.*

*This document is intended to be printed as a booklet. Contact SPU for
native file for printing.
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Appendix L: Draft Supplemental Guidance for Pervious
Concrete Sidewalk Maintenance and Repair

e SPU’s Supplemental Guidance for Pervious Concrete Sidewalk
Maintenance and Repair, November 2015*

*Preliminary draft under review by SPU.
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Note to reviewers: This document follows SDOT DR

5-2009 and supplements SDOT CAM 2208 to provide
SEHH[E_ guidance on how to repair pervious concrete sidewalk that
@ Pl.lbllC has spalling, cracks and/or not draining. How this is to be
Utilities incorporated in 5-2009 or CAM 2208 or other is TBD

through discussion between SDOT and SPU via IDT.

SUPPLEMENTAL GUIDANCE FOR PERVIOUS CONCRETE SIDEWALK

MAINTENANCE AND REPAIR
1.0 PURPOSE:

The purpose of this document is to provide guidance for operations and maintenance
personnel involved in the maintenance and repair of pervious concrete sidewalk within
the Seattle public right of way. This document supplements, and is to be used in
conjunction with the City of Seattle Standard Plans and Specifications (current edition),
SDOT CAM 2208 Sidewalk Maintenance and Repair and SDOT Director’s Rule 5-2009
Street and Sidewalk Pavement Opening and Restoration.

1.1 How to use this document: Operations and maintenance personnel, and any
additional individuals responsible for the care of the pervious concrete sidewalk in the
public right of way, including adjacent property owners, may find sidewalks that have
been impacted by a surface or structural failure. When a surface or structural failure is
encountered, personnel should use this document, in conjunction with the City of
Seattle Standard Plans and Specifications (current edition), SDOT CAM 2208 -
Sidewalk and Maintenance Repair, SDOT Director’s Rule 5-2009 - Street and Sidewalk
Pavement Opening and Restoration, and DPD Director's Rule 21-2015 - Title 22.800
Stormwater Code to determine the appropriate repair or replacement intervention.

Figures 1-4 identify the type and location of the pervious concrete sidewalk damage or
failure and include intervention procedures. Figure 5 identifies the panel replacement
geometry. Figures 6-9 identify the extents of removal and/or replacement of materials
based on the location of pavement failure.

Users of this document will:

1. Confirm the type of failure using Table 2, "Repair and Procedures for Pervious
Concrete Sidewalk in the Right of Way".

2. Follow the flow charts of Figures 1-4 to identify the intervention procedures.

3. Use Figures 5-9 to determine the extent of the repair or replacement.

Supplemental Guidance for Pervious Concrete Sidewalk Maintenance and Repair
Draft November 3, 2015 Page 1 of 13
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2.0

SUPPLEMENTAL DEFINITIONS:

The following terms, p

hrases and words shall have the meaning given below and shall

supplement the definitions found in Rule 5-2009.

Table 1: Supplement

al Definitions

Mineral Aggregate

Rock or gravel or sand or a blend thereof, which may or may not
be crushed, screened to size and blended for use in road, bridge
and municipal construction. (See Standard Specifications,
Section 9-03.16 for aggregate types.)

Pavement
Structure

The combination of subbase, base course, and surface course,
as applicable, placed on the subgrade to support and distribute
the traffic load.

Pervious Concrete

A mixture of Portland cement and blended hydraulic cement,
aggregate, and water which result in a surface through which
water can pass as admixtures specified in COS 5-06.

Raveling See “Spalling”.

Sawcut A cut made in hardened concrete by diamond or silicone-carbide
blades or discs.

Sidewalk That portion of the street right-of-way adjacent to an improved
driving surface without curbs.

Spalling Break (ore, rock, stone or concrete) into smaller pieces.

Subbase The layer(s) of specified or selected material of designated

thickness in a pavement structure immediately above the
subgrade and below the base course, top wearing course, or
leveling course.

Surface Course

The top layer of the pavement structure designed to
accommodate the traffic load and to resist skidding, traffic
abrasion, and the disintegrating effects of climate; sometimes
called the "wearing course."

Surface Infiltration

Stormwater passing through the pavement’s wearing course.

Wearing Course

See "Surface Course".

Supplemental Guidance
Draft November 3, 2015

for Pervious Concrete Sidewalk Maintenance and Repair
Page 2 of 13
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3.0 SUPPLEMENTAL GENERAL PROVISIONS:

See Section 3 of SDOT Director’s Rule 5-2009 for General Provisions. The following are
supplemental general provisions for repair of pervious concrete sidewalks:

3.1 Pervious concrete streets: During any removal and repair procedures protect the
adjacent surfaces. During sawcut procedures, implement measures to remove the
sawcut slurry in order to protect the adjacent pervious concrete sidewalk to remain.

4.0 REPAIR PROCEDURES FOR PERVOUS CONCRETE SIDEWALK IN THE

RIGHT OF WAY

Table 2: Repair Procedures for Pervious Concrete Sidewalk in the Right of Way

Pavement Failure Type

Description

Repair Procedures*

Spalling or Raveling

The aggregates at the
pavement surface are loose
or easily dislodged.

See Figure 1.

Cracking

There is a cracking across
the pavement surface.

See Figure 2.

Dislocation

There is a dislocation at the
pavement surface resulting
in the movement of
aggregate and concrete
material from the sidewalk
edge or within the panel.

See Figure 3.

Clogging

The surface appears to be
clogged by sediment or
debris.

See Figure 4.

* When panel replacement is required see Figure 5.

Supplemental Guidance for Pervious Concrete Sidewalk Maintenance and Repair

Draft November 3, 2015

Page 3 of 13
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Figure 5: Panel Replacement Geometry Requirements
md SEBNNSRNNN =
4 - L gy e g ]
S = 4 a4 <
2 4 . MINIMUM PANEL LENGTH 3.0’ ,
“  MAXIMUM PANEL LENGTH 15.0’* !
4 a 9.4 a a4
< /=86 i 4 o Z < o
gw / < 4 Y. Lpervious “ 2
y CONCRETE 4 * sw .4 .
s : ] g SIDEWAI;K/ i = i 4
4 < A g 4 4 - " \ <
< 5 A P 9 4 7 A
-7 " " "5a Sidewalk Width of Less than or Equal to 6ft-Plan g
JOINT (TYP)
b+ =+ 3 ¢ + = d ......... q. PR .d s a-q- PR 3 A PR .A.G .....
i < y % A chl ) 4 ¥
MINIMUM PANEL LENGTH L/W RATIO 2:1x :
L .74 MAXIMUM PANEL LENGTH L/W RATION 1:0.5% a9,
< ‘:’ éJA P . < g
= A% A 5
Cows| LT e o
‘“ 4 s 4 LPERVIOUS @ 4,
5 4 4 CONCRETE ¢ <. . ]
” ) ¥ SIDEWALK *
1 2 4 4 ]/07 :1 5 g <
4 J 4 < ) 3 ) ) f\ oA
sl 5b Sidewalk Width of Greater than 6ft-Plan - '\SIDEWALK
------ JOINT (TYP)

*WHEN REPLACING SIDEWALK PANELS OR A
PORTION OF A SIDEWALK PANEL — ANY
EXISTING IMPACTED PANELS OR PROPOSED
NEW PANELS MUST MEET THE SIZING
GUIDELINES SHOWN.

Supplemental Guidance for Pervious Concrete Sidewalk Maintenance and Repair

Draft November 3, 2015
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Figure 6: Extents of Replacement due Failure at a Joint or within the Panel

SAWCUT OR REMOVE
AT NEAREST JOINT (TYP)

a9

h ¥
“PERVIOUS =
CONCRETE

SIDEWALK
- ShEmz

4

SHALL BE PER FIGURE 5.

SAWCUT FULL WIDTH OF SIDEWALK PARALLEL TO THE JOINT ON BOTH
SIDES OF THE AREA EXHIBITING FAILURE. REMOVE AND REPLACE SECTION
AS DETERMINED IN FIGURES 1—4. THE MINIMUM/MAXIMUM PANEL LENGTH

/// AREA TO BE REMOVED

_SIDEWALK
JOINT (TYP)
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Figure 7: Extents of Replacement due to Edge Failure - Existing Clearance is

less than 5'
AREA EXHIBITING SAWCUT OR REMOVE

FAILURE AT NEAREST JOINT

............
----------

g e &
PERVIOUS - <
" GONCRETE -

/. SIDEWALK
AN s /

_SIDEWALK
JOINT (TYP)

SAWCUT FULL WIDTH OF SIDEWALK ON BOTH ENDS OF THE EDGE
EXHIBITING FAILURE OR REMOVE AT THE ADJACENT JOINTS. REMOVE AND
REPLACE SECTION AS DETERMINED IN FIGURES 1-4. THE
MINIMUM/MAXIMUM PANEL LENGTH (L') SHALL BE PER FIGURE 5.

W AREA TO BE REMOVED
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Figure 8: Extents of Replacement due to Edge Failure - Existing Clearance is
Equal to or Greater than 5'
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__SIDEWALK
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SAWCUT THE FULL LENGTH OF THE SIDEWALK PANEL TO THE EXTENTS
EXHIBITING FAILURE. REMOVE AND REPLACE SECTION AS DETERMINED IN

FIGURES 1—4. THE MINIMUM/MAXIMUM PANEL LENGTH (L") SHALL BE PER
FIGURE 5.

W AREA TO BE REMOVED
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1OMIN.~30MAX. See notes 7-8.

DRIVEWAY
2’ PER—STD—PtAN—230 2’
THICKENED ONCESS—ROTED—OTHERWISE , THICKENED
EDGE 5’ —ON—PHEANS—SEENGTE6. 5 EDGE
[
PERVIOUS CONCRETE. — Depth varies with type. SEE NOTE 3
MATCH DRIVEWAY
DEPTH ON EACH See notes 5 and 6.
SIDE. <
Y T AT T
€1,90909090%0%0F]*. :'.‘:/‘--'». W N I T ot 909696909090 90%0°008
PT=A PN

> /A\/\/\\{(\\\// ™ SN IR TEIINE AAVANAVAVANY
SUBGRADE SLOPE

L SEE NOTE 5
IO MATCH SURFACE EXTEND AGGREGATE
TRANSITION. SeE DISCHARGE SUBBASE DEPTH PER SECTION A —
— DEPTH PER SECTION A TRANSITION. SEE UNDER DRIVEWAY
NOTE 5.
PERVIOUS CONCRETE SIDEWALK DEPTH
TRANSITION AT DRIVEWAYS PROFILE VIEW
TYP. SEE
NOTE 4
6" MIN.
0" r—0"
0 5% —|———5" DEPTH OF PERVIOUS CEMENT
APPLY SEPARATION GEOTEXTILE SEC. T CON(CSREEET ESEFg R gggmm
9-37, ON BOTTOM AND SIDES. EXTEND SUSUSOOh > :
ok /\\/

GEOTEXTILE ABOVE PERVIOUS

CONCRETE FOR SIDEWALK PAVEMENT. />\\//
AFTER PAVEMENT HAS CURED AND KN

ADJACENT FINISHED GRADE HAS BEEN
STABILIZED, CUT SEPARATION

GEOTEXTILE AT FINISHED GRADE (TYP.) 6" MIN_DEPTH OF AGGREGATE

DISCHARGE SUBBASE

COMPACTED SUBGRADE
PER SEC. 5-06 (TYP.)

PERVIOUS CONC SECTION A

NOTES:

1. DEPTHS SHOWN FOR PAVEMENT SECTIONS ARE COMPACTED DEPTH.

2. SIDEWALK DEPTH AT DRIVEWAY TO MATCH DRIVEWAY PAVEMENT DEPTH.

|6% Max. >-5% MAX. PERVIOUS CEMENT CONCRETE. LONGITUDINAL SLOPE.

~ IF REPLACING EXISTING SIDEWALK, CROSS SLOPE MAY BE 2% MAX TO MATCH
EXISTING CROSS SLOPE OF STD PLAN 420.

5. AGGREGATE DISCHARGE SUBBASE VARIES WITH CONCRETE DRIVEWAY THICKNESS. IF
CONCRETE DRIVEWAY IS 6—INCHES, THEN SUBBASE IS 5—INCHES. IF DRIVEWAY IS
8—INCHES, THEN SUBBASE IS 3—INCHES.

6. WHERE PERVIOUS CONCRETE IS SHOWN ON PLANS FOR DRIVEWAY, THEN PERVIOUS
CONCRETE SHALL BE 8” WITH 3" AGGREGATE DISCHARGE SUBBASE.

7. Commercial and alley

driveways shall be per
CONCRETE SIDEWALK PER

Std plan 430. EXISTNG. CONCRETE. WALK
8. ReS|Fient|aI driveways SEE NOTE 3.

at pervious concrete . el S

sidewalk crossings shall = D SNANASANAN

be pervious concrete per

file: G:|12¢c\|12034c SPUGSI\Current\SPU_PP-01 PerviousSidewalk.dwg Layout: Layout?

Plotted: May 08, 2015 — 12:56:41pm By kylea

Std Plan 433.
TRANSITION OF PERVIOUS CONCRETE SIDEWALK
TO CONCRETE SIDEWALK PROFILE VIEW
Prepared by: SvR Design Company
e - | MANUAL
T V1 | Mtﬂutm PERVIOUS CONCRETE SIDEWALK GS U
Sl (MODIFICATION TO COS STD PLAN 425) PP-1
B, T
protact our Waterwaysg
Working Togather £ 57 April 2015 NOT TO SCALE | Proposed
COS Std
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