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Seattle’s GSI
O&M Tool Kit +
Lessons Learned
Final Acceptance

Asset
Management

In the Works
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Policy + Program Development

Seattle Green Stormwater Infrastructure

025 Goal: Manage 700M ga

llons Annually

* In July 2013, City Council

unanimously passed

Resolution 31549:
e Sl should be relied

upon to manage

------------ stormwater wherever
possible

ns of stormwater managed annu

B seattle Public Utilities Capital Improvements
Stormwater and Land Use Code Projects

Voluntary Projects: City-incentived

* Target to manage 700MG

Voluntary Projects: Partner-led

To Be Determined

ffffffff annually with GSI by
2025
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Existing and Forecasted GSI in ROW

‘A

o ° 500K sq ft

/ * S1.3M approved
&t for 0&M
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Maintenance SS
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* Total SS = Vegetation +
Hardscape

* Vegetation: O- 3 yrs
— §2.21

— Watering method and

frequency increase cost up to
4X

* Established Vegetation: 4+
— SPU cost: $S1.66
— 25% reduction

* Hardscape = $0.31 per sq.
ft.



O&M Tool Kit

Updated O&M
Manual for use in
the ROW

Restoration
Guidelines
Design guidance
tools

Standards
development

Checklists
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Defining a Failure

Define failure for all
assets

Minimal
maintenance
acceptable for a
functioning swale

Clearly identify
when and what to
retrofit

Planting pallet- not
working for facility

Ponding — localized
evidence in swale,
entire swale, facility,
underdrain, UIC




L|V|ng Wlth I|V|ng SW assets adjacent

“Restoration and Repair
Manual

-Homeowners Guide
-Education and Outreach

Spraying for
“weed” control
Adding yard waste
and debris
Construction
destruction

Filling with mulch
Planting
vegetables
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Policies and standards

Y. i 5

- §& . - SPU committed

\ lemm; resourc.:es o |
-. qui' « SPU will maintain GSI In
the ROW

« Homeowners guidance
booklet in development

Design changes to low
growing planting pallet

« Aesthetics - sticky
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Underdrains
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Solutions

* Inspection
* Pipe material change

 Modified aggregate
wrap

 Hinged cap
 Two-way clean
Out

 Time and SS

i g
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o Safety

* Accessibility for
crew

Right plant for right
place

« Simplified plant
pallet

e Maintenance access



Sidewalks and Trees

Ensure existing rules or
programmatic plans identify
acceptable levels of service for
key community assets

Walkability

Plant pallet

Planting setbacks

Plants/trees reach full potential

Tree responsibility and
communication

— Adjacent management for
potential limbs or leaf litter

— Power company for line
interference

— Traffic for line of site
— Utility for mains




on

Inspection Processes and
Protocols/Contractor Educat












Successful liner
installation

@ Public
Utilities



Improvements

Construction inspection T —

performed by EOR, LA,
and or Geotech

Designation of special
Inspector(s)

General duties and
responsibilities of
Inspectors

Required project
iInformation form
captures information for

GIS/GTE S o P Seattle
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Be Clear on what 1s allowable

‘ SEATTLE
RIGHT-OF-WAY
manual

4 4 b - 1Ca1
Vol.

Stormwater Flow
{ Control & Water

‘Quality Treatment 5 Seattle Right-of-Way Improvements Manual
. _ Technical City of Seattle
!equiremeﬁtg-‘ S

Public & Private
Projects Guidance
and Codes

Utility Lead Retrofit /
Capital Improvement
Projects Manuals

Green Stormwater Infrastructure
Project Manual

Volume II: GSI Options Analysis/Problem

- otect our Waterways

T
Working Together to P

Green Stormwater Infrastructure Manual

Volume lll: Design Phase

DRAFT Januar y 23,2014




SPU Practice Changes

— GSI Design Phase 4 .
Asset checklist T il
 Non-standard
elements require
approval early in
design process

* Identifies In
design potential
long term cost
Issues of non
standard
elements






\Vegetation/ground cover?
sheet flow
*Mulch?

Street Edge
Parking

Access to vehicle
Erosion control
Vegetation/bushes
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* Inlets
— Water getting to swale

* Vegetation set backs

e Sediment/mulch elevations

e Leaf litter

— Keep
* SPU

— Remove

Seattle
@ Public

Utilities



In the works

« Voluntary rain gardens in the
ROW

— Client assistance memo
— 2 years and counting
— Enforcement
— Restoration
« Vertical Walls
— Acceptable O&M
— Inspection
— Low risk
— High cost
— In Vol R.G
 [nfiltration
— Shallow
— Deep




Questions?

Drena Donofrio, P.E.
GSI|I O&M Asset Manager
www.seattle.gov/util/greeninfrastructure




d‘ ‘ District of Columbia Water and Sewer Authority

. 1- George S. Hawkins, General Manager
water is life

Briefing on:

DC Water’s DC Clean Rivers Project
Drivers for Long-term Success: Green Infrastructure Asset
Management

Briefing for:

National Green Infrastructure Learning Lab

dcéclean

\J -

October 28, 2015
PROJECT DCWATER.COM



Agenda

= Qverview of the DC Clean
Rivers Project

= Drivers for Long-term
Success: Gl Asset
Management

= Questions

dcéclean
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Pilot Gfggen
Training Program

OVERVIEW OF THE DC
CLEAN RIVERS PROJECT

dcéclean
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DC Water’s DC Clean Rivers Project:

Where are Combined Sewers Located?

CSO Outfall

Blue Plains

Combined Sewer
Drainage Area

:  Municipal Separate

Storm Sewer System

(MS4) Area

= 1/3 area is combined (12,478
acres)

= 47 Active CSO outfalls
= 13 to Anacostia
= 10 to Potomac
= 24 to Rock Creek

= Three receiving waters
= Anacostia River
= Potomac River
= Rock Creek



DC Water’s DC Clean Rivers Project:
Magnitude of the Problem, DC Water’s Solution

m 1996 m 2013  Long Term Control Plan Completed 96% Reduction

(DC Water Formed)

3254

2142

CSO Overflow (mg/avg year)

138

Anacostia River Potomac River Rock Creek Total System

dcéclean
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DC Water’s DC

Clean Rivers Project:

Updated Long Term Control Plan

Manage the 1.2” Storm Event

over 133 Impervious Acres

Manage the 1.2” Storm Event
over 365 Impervious Acres

Piney Branch
Stream

Anacostia

CSOs 025, 026:
Separate sewers

DC CLEAN RIVERS PROJECT AND
NITROGEN REMOVAL PROGRAMS

DC Clean Rivers Project: $2.6 Billion
Nitrogen Removal: $950 Million

Total > $ 3.5 Billion

25 yr implementation (2005 — 2030)

96% reduction in CSOs & flood relief in
Northeast Boundary

Approx 1 million Ibs/yr nitrogen reduction
predicted

River

Rock Creek and
Potomac drainage areas

CSOs 020-024:
Control using
Potomac tunnel

/

Rock Creek and Potomac drainage
areas with Green Infrastructure
and targeted sewer separation

Drainage areas with
sewer separation

Potomac River Tunnel
(30 million gallons via gravity)

Anacostia River Tunnel System
(157 million gallons)

@ C50 outfalls (associated with proposed plan)

Blue Plains Advanced
Wastewater Treatment Plant



DC Water’s DC Clean Rivers Project:
|ldentification of the First Gl Contracts

= Rock Creek Project A/ Potomac River Project A

Rock Creek o
Gl Area | A

Potomac River
Gl Area

Potomac River
Project A

Rock Creek
Project A

Z\I

Manage the 1.2”
Storm Event over 20
Impervious Acres

Manage the 1.2” Storm
Event over 44
Impervious Acres

dcéclea )
RTVERS Rock Creek Gl Project Area  potomac River Gl Project Area

PROJECT 7



*Pilot Green Roof Maintena
Training Program

DRIVERS FOR LONG-
TERM SUCCESS: GREEN
INFRASTRUCTURE ASSET
MANAGEMENT

dcéclean
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Managing Assets for Long-term Success:
Existing National Knowledge on Gl Maintenance

= 2013 Survey of Gl Programs on:

Maintenance program staffing roles
and responsibilities;

dcéclean

\J P &

PROJECT

Maintenance activities and the
necessary frequencies;

Administrative and maintenance

crew staffing needs;

Maintenance activity and Gl project
condition logging and tracking; and

Maintenance program costs.

Metropolitan Sewer District of Greater
Cincinnati

Kansas City Water Services Department

Montgomery County’s Department of
Environmental Protection

New York City Department of
Environmental Protection

Philadelphia Water Department — GSI
Maintenance Group

Onondaga County Department of Water
Environment Protection

City of Portland’s Bureau of
Environmental Services

Seattle Public Utilities



Managing Assets for Long-term Success:
Existing National Knowledge Takeaways

= Make asset management a

forethought, not an
afterthought

= Have a vision for where you're
going with your asset
management program, but be
flexible with how you get there

dcéclean
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Metropolitan Sewer District of Greater
Cincinnati

Kansas City Water Services Department

Montgomery County’s Department of
Environmental Protection

New York City Department of
Environmental Protection

Philadelphia Water Department — GSI
Maintenance Group

Onondaga County Department of Water
Environment Protection

City of Portland’s Bureau of
Environmental Services

Seattle Public Utilities
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Managing Assets for Long-term Success:
Design First with Maintenance in Mind

Considerations: Current Programmatic Design
= Cost and time stem from both Goals.
travel and maintenance = Concentrate siting of Gl
activities practices
= |nitial learning curve for crews = Standardize Gl practices
= Simpler designs and = Layouts and Sizing
consistent design minimize = Materials
complexity = Planting plans

= Consider crew needs
= Site access
dcdvciean = Tools

PROJECT

11



Managing Assets for Long-term Success:
DC Water Maintenance Program Goals

= DCCR'’s Green Infrastructure Maintenance Program goals:
= Function
= Ensure Gl function to meet performance requirements.
= Safety
= Ensure public and maintenance crew safety.

= Aesthetics
= Ensure Gl maintains the original project aesthetic goal.

dcéclean

v
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Managing Assets for Long-term Success:
DC Water Asset Management Program Goals

= Manage Gl projects and Gl program

adaptively over time [ Plan ]
= Log maintenance activity completion
and issue identification in real time [ Adjust ] [Perform]

= Track project issues, conditions, and
performance and identify mitigation

tactics through adapting maintenance [Evaluate] [Monitor]
activities/frequencies and/or design ,
o . Adaptive Management
= Improve efficiencies long term Process
c.iclvclefm
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STEP B: DEVELOP ASSET

Managing Assets IENTORY ERAMEORS Frmenon
for Lo ng-te rm ASSET MANAGEMENT PROGRAM
S u ccess : FRAMEWORK DEVELOPMENT

‘IIIIIIIIIIIIIIIIIIIIII%

Asset -

STEP 8: PROVIDE

Management T e eepack on s
Program Process

ASSET MANAGEMENT PROGRAM
IMPLEMENTATION

STEP 2: ENTER GI PROJECTS STEP 7: TRACK PROJECT
P | an IN TO GI INVENTORY CONDITIONS AND GDAL
ACHIEVEMENT

Adjust Perform

STEP 3: POPULATE ASSET STEP 6: LOG
MANAGEMENT WITH GIS MAINTENANCE ACTIVITIES
INFORMATION AND FUTURE NEEDS

Evaluate Monitor

STEP 4: ASSIGN STEP 5: PERFORM

MAINTENANCE
. MAINTENANCE ACTIVITIES
Adaptive Management ACTIVITIES

Process

VaunnnuEEEEEEEEEEEEEEEEAY



Managing Assets for Long-term Success:
Create Program Vision with Ability to Adapt

Work Order Crew Logs
Created and Crew Performs : 85
' : Maintenance in
Assigned to Maintenance .
: Maximo
Maintenance Crew
Previous Email Request Contractor Crews Paper Forms
Process
Updated Automatically Maintenance Crews Handheld devices with a
Process generated by Maximo | (Contractor/DC Water) mobile application of
Maximo
dcéclea
» A\ j 2 S

PROJECT
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Questions?

DC Water
DC Clean Rivers Project

Caitlin Feehan, P.E., LEED AP

Green Infrastructure Planning
Coordinator

Email: Caitlin.Feehan@dcwater.com
Phone: 202-787-4784

dcéclean
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More
Erosion control during plant establishment
(3yn) o ¥
Tree canopy (leaf litter) ok
Plant pallet (bushes shade swale bottom)
Pest control
Spill prevention and response
Irrigation systems

Crew and vegetation education
— mulching

underdrain cleaning lear
space with caps=hinged?
Nuisance vs. hazardous
Feces/holding tanks
Construction debris
lllegal dumping
Homeless encampments
Pet waste

Adjacent damage
— Policies and edu.




Evolving Systems

* Work, work, work with field or contracting
crews

* Update photos to
continue refining doc.

e Document lessons
learned

* Include BMP’s

L A A A
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Updated O&M Manual for ROW

1 v:d*wﬁ WL
 Summary of Topics I

¥

o« M

' «
T et
¥

— Transition from construction and > Sk W0
establishment :

— Operations: Defining parameters and
resources

— Bioretention surface maintenance

— Structures and subsurface maintenance
— Deep infiltration maintenance

— Permeable pavement maintenance

— Outsourcing and stewardship

— Storm events

— Inspection

— Public engagement

— Maintenance agreements




Example: Design Phase GSI ROW Checklist for O& M

Asset Management to ensure consistency in approach as

the program grows.

Facility Footprint

Inlets/Outlets/Pipes —
Surface

Inlets/Outlets/Pipes —
Subsurface

Vegetation
Mulch
Watering

Deep Infiltration
(over 6 feet)

Permeable Pavement
Facility

Hardscape/
Specialty Elements

FOR INTERNAL DISCUSSION PURPOSES SPUMTD GSI Program m.oomem SPU #C12-004
DRAFT Preliminary ROW GSI Components Checklist for OA s

Mnx

uhnes

RIGHT OF WAY BASED GSI COMPONENT CHECKLIST FOR O&M ASSET MANAGEMENT

WORKINODR FT 5-3-200 s draft Blovetention focus -placeholders for other
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