| Protecting Seattle’s Waterways

Green Stormwater Infrastructure:
Operations & Maintenance Program

Finding solutions to NPDES permit asset management requirements
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GSI Program Current and Forecasted

\. Current (2000-13):

o Approx 4 acres of
vegetated area

. $500K O&M budget

R B Forecasted: 2015-2020
Y Ry (area managed):

e SPU: 42 acres

e SDOT: +/- 2.5 acres
o KCWTD: 442 acres

 Code Required: ~12
blks per year

e $1.3M O&M budget
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SPU/WTD'’s Practice Changes

« Asset management tracking
1. Equipment #s (EQ#’s) assigned and noted on CD level drawings

 Design for major program maintenance

1. Imgrove standard design and specifications
(ROW Improvement Manual and standard details)

2.  GSI Design Phase Asset checklist
. Non-standard elements require approval early in design process

. ldentifies in design Pote_ntial long term cost issues of non standard
elements. (O&M vetted in design)

 Third party inspection
. Engineer of record

. Landscape Architect of record
. Geotechnical Engineer of record

« Clarity on acceptable maintenance

. Compliance with NPDES
. Communicating standard maintenance for function
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Example: Design Phase GSI ROW Checklist for
O&M Asset Management to ensure consistency Iin

approach as the program grows.

I ommo O wW»r

Facility Footprint e OO o
Inlets/Outlets/Pipes  “ss= 8 @
— Surface RIGHT OF WAY BASED GSI COMPONENT CHECKLIST FOR 08M ASSET MANAGEMENT
Inlets/Outlets/Pipes [ ammm [ b k|| s b | b b

— Subsurface T

Vegetation ] —

Mulch =

Watering o

Deep Infiltration | =

(over 6 feet) =

Permeable ==

Pavement Facility

Hardscape/

Specialty Elements
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Maintenance Management-Current

« TWO crews i

» Hardscape: city crew

* Landscape: contractor through
2020

e Semi annual inspections

o pre fall
e pre spring

e Post storm events

(i
of
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Operations and Maintenance- Future

 Operations and Maintenance Manual
Update

1. Landscape Maintenance (Acceptable/Unacceptable)
2. Hardscape Maintenance

3. Structure Maintenance UIC’s

4. O&M Facility Checklists

e Maintenance Costs

1. Staffing and outsourcing
2. Equipment & Materials
3. Communications (engagement, notice, reporting)

« (GIS- assess based tracking



e Summary of Topics

Transition from construction and
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
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ACCEPTABLE
MAINTANCE

UNACCEPTABLE
MAINTENANCE

COMMUNITY MEETING - NOVEMBER 14, 2012

BARTON CSO CONTROL PROJECT WITH GSI

SO N

v
Some erosion and barae spots (0-5%)

'ﬂ DESIGN COMPANY

E
Debris buildup Appearance is poor Weady Overgrown }'5
¥

http://www.kingcounty.gov/environment/wtd/Construction/Seattle/Barton
CSO-GSl/LandscapeMaint.aspx



Acceptable Meets Permit Requirements

oy -ﬂ‘{-},m‘_‘r ;::; -'L'

oEX: Stormwater
sedimentation
structures are less
than %2 full or In
accordance with
NPDES requirements

Annual reporting for
documenting
achievement of
minimum requirement
for SPU Management
& WA ECY
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Maintenance Guidelines-Update

ldentify asset categories

Tie to Washington State
Ecology

Priority for function and
safety

Key observation items
Maintenance activity
Frequency
Performance standard
Adaptable for Maximo

Adaptable for Work Order
contracting

Seattle
Publicsion company
Utilities
ROUTINE MAINTENANCE GUIDELINES FOR ESTABLISHED (1-3 YEARS AF
INTERNAL WORKING DRAFT 430-2014 This draft Bieretention Only

Notes:
1. The follawing table for SPUATD GSl program for bioretention (in City ROW) is based on the *Guidance Document. Westsm Washington Low Impact Development (LID) Op
2. Click on the photos o link to an enlarged image and description. Click on the enlarged image o return to the table

* Frequency Code
R = Rouine Yists (March, July, Septermnber and Octaber - Adjust fallvisis 1o follow e leaf drop) W=Honihy

A= Annual visit in September (unless otherwise noted) W= Weekly
B = Biannual vizits in March and September (unless otherwise noted)

INSPECTION
c (o4
Priority for Observation or o Eregienc Est. o
GSl Facility Asset/ Component | Function or Troubleshooting D 4 ¥ Crew Maintenance A ctivity (Crew) D
Safety (Nete 1. Seealse | E Hrs E
Long Term Table} | = .
% % % Major Storm or Weather Events ¢ 4 4
o Before Storm/ o Remove at a minimum hlockages/leay es
Motification of from drain curh cuts at presettling zanes, from
Curb Cuts, Catch HIGH = [Storm Event the curb cut at the first cell after presettling
Basing (CB), and o Blockage o After Storm and from the curb cut at the low paint or
PRIORITY
eirs Event corner. Remaove blockages from all curb cuts if|
o After CS0 time allows.
Notification o Remaove blockages from weirs and last CB
HIGH — [oAfter snow o Sweep if sand or salt is used during a snow
FHBRIBUTace pRIORITY | ©Sandorsat starm avent and the City does not sweep =
Extreme draught/ HIGH o Extreme Drought — [oWater o Water facility bottom area vegetation first
Water Restrictions PRICRITY o Water restrictions restrictians o Limit water o remaining planted areas _
A A A A Facility Footprint & e
] — — 0 When possible, periorm maintenance work
o Soil protection A
ik when soils are dry to prevent compaction and | _
uring maintenance 4
lamage to soil structure
o Fill inerogion gullies and clean up washouts
o Ingtall temparary erosion control measures
: until permanent repairs are made
i cEgnsion, and B March o Identify and remedy what is causing erosion | R
washouts Septermber
and/or or washouts
g o Place cobbles or ather erosion protection
< teasure where concentrated water flows
Al Snils AloH
PRIORITY
March o Add mulchwhen settlement is less than 4
o Settlernent B R
September inches
March o Observe and report if plant coverage is less
wEEDARRRRRR | B st than 75% at bottam zone 8
o ‘Water is not o Report non-draining swales
draining' o March o Remove sediment “
o Sediment September o Atternpt to identify and remedy source of
accumulation sediment
o Blockage B ‘ black deb
A2 Check Dams o Backed up water A September o Senewasiiace dlackages; cears R
1 sediment & fall leaf itter
o Undercutting
o Remove surface blockages, debris, -
Bl sediment & fall leaf litter
o Blockage
HIGH March
A3 Weirs PRIORITY o Backed up W?IE!’ B Shterabar
o Undercutting
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Example: Infiltration Failure

Function & Safety Unacceptable

 Evidence of a cell ‘i% / A
holding water for 'a;' --'

more than 24 hours
needs to be reported

e Operations and
Maintenance Asset
Manager-informed

 Monitor swale for
ponding water

e Retrofit swale







Seattle
@ Public - ——
| Utilities : —

Total Maintenance Cost

o Total $$ = Vegetation + Hardscape

* |nitial Vegetation — 3 years
 SPU cost: $2.21
« Watering method and frequency increase cost up to 4X

Established Vegetation — 4 plus
 SPU cost: $1.66
o 25% reduction

* Replacement costs - $0.50 per sq. ft.
Hardscape - $0.31 per sq. ft.
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Permeable Pavements

« SPU pervious concrete
pavement spec

* Inspector and installer
checklists

« BMP’s
 Frequency schedule &
method

 Standardized infiltration
testing

« Recommended maintenance
activities
 Technical Report -available
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Additional Tools and Resources

Internal-Inter Departmental Team

1. Reviews next practices

2. Integration with Standard Details and Specifications

3.  Right of Way Improvement Update

o External- Partnership with King County Waste Water
Treatment Division

1. Joint program

2.  Common GSI Manual

3. Community engagement- consistent messaging
4. Staffing resource — adds expertise

« Common Community Engagement Plan
 Permeable pavements
e Client Assistance memos or TIP’s
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Client Assistance Memos

 Mostly for Private Facilities

e Post Construction Soil Management

« Bioretention Cells (Rain Gardens)
 Permeable Pavement Surfaces and Facilities
e Tree Planting

 Green Roofs

e Bioretention Planters



Integration
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GIS Integration & Role in GSI Asset

Management

= Map/Model GSI infrastructure and provide a
spatial inventory of GSI assets
= Allow synchronization between GIS and internal
business systems
= DWW GIS staff maintained tables
= Maximo asset Mmanagement system
» User tables updated by GSI subject matter experts
(data stewards)
= Publish GSI presentation data to users and
provide tools for research and investigation
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DWW GIS Maintenance Staff - Data Creation

= Source Document — Engineering Drawing
SEE SHEET C3.01 , |
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Source Document - Engineering Drawing
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GIS Representation — Venema Natural Drainage
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Maximo Asset Management System Integration

= All assets in GIS are assigned a unigue feature
key

= Weekly synchronization process between
Maximo and GIS creates a relationship between
the GIS feature key and Maximo asset number

= Enables GIS to be used as a tool for work order
creation

» Child asset mapping — relationship allows us to
map assets that don’t actually live in GIS (i.e.
hydrobrakes, weirs, sluice gates)
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GSI Data Steward Integration
» Generic Table Editor (GTE)

Tables: Target Layers: Guery
DWW BIORETENTION_SWALE DWW Ditches, Culverts, Suface Dra L] ot )
3 b5 - i , Culverts, ace inage -
[ Sat J[ Refresn |
CELL CELL e —— CELLROUTINE  CELLROUTINE  pgaivncre amea RN—
WARRANTY WARRANTY MM/DDAYYYY MAIN SERVICE S || MAIN SQUARE FEET SURFACE AREA sa |
SERVICELEVEL ~ RESPONSIBILITY LEVL RESPONSIBLE e
Private Service Level B Private
Service Level B | Private Service Level B | peaitie Public | 5geog00
Senvice Level B | Private . Servics Level B |oootie Public | eesnng
i Lkilities
|
h) I_Ei':ﬁ I3 i
PM A1 of 187 | b M | [bhdd] [ Undo ][ Redo | [ Commt |
Fae Table (n) (treort | (e (o)
Hide Map | £ "_j # Q & " :'_:'7-'5"' Addresses b | :Z_-; _
=/ layers - -
[0 DWW Proposed Green Storm Infrastr = ; '-.25 & leuﬁmm ul
Addresses ; 5
[J Orthopheto - 2012, Color, Service Ar
_ DWW Swales & o
L] DWW Sidle Sewer & Laterals i AE ) X
|' DWW Ditches, Culverts, Surface Drail = | = ;
JUNCTION POINT (e ; ;
DWW Mainlines 3
Streets Perm Fave - High Point Revitalization :
. q i Swsle - High Point Revitalization
[0 DWW Catch Basins Parm Pave - High Point Revitslization
O DWW Ditches and Culverts |
[0 DWW Mainlines (Probable Flow) | ! m
[ 2009 Aerial Photos = [ =
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GSI Data Steward Integration
» Bioretention Swale Table & GSI Project Table

» Allows subject matter experts to enter information/attributes
critical to asset management, maintenance, and compliance into a
stand-alone table

* This information is easily appended to the GIS presentation data

= GSI projects are treated as systems with regard to preventative
maintenance (PM) scheduling in Maximo

» Enables users to link GIS assets that “live” in a particular project

area to a unique project number (i.e. GSIO07 = High Point
Revitalization)

= Linkage between asset and project is easily pushed to Maximo for
PM work order creation
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GSI Presentation Data
= “DWW Green Storm Infrastructure” layer

Table Of Contents X
E = Layers -

= DWW Green Storm Infrastructure

= DAY GSI Lines
== Swales
Permeable Pavement
== |Inderdrains
= DWW G5l Polygons
) Swales

) Permeable Pavement

» Available for users of UtiliView or ArcMap

» Dataset compiled with input from DWW GIS
staff, Maximo, and subject matter experts
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(A Catch Basin [Asset Num = 564979] [ADDRESS = SWC MINOR AVE/MARION ST] [MAP AREA = 040]

(v Asset Info

|~ | Preventive Maintenance(s)
(| PM Number: 32116, Activity: Condition Based Maintenance
(~) PM Number: 92115, Activity: Condition Based Maintenance
(v PM Number: 32114, Activity: Condition Based Maintenance
() PM Number. 92113, Activity:

(A Work Order(s)

(?«_-:I Work Order 2184522, Classification: CB/SE/BANLET INVESTIGATION, Job Plan: 2286, Report Date: 1/4/2010

Equipment Number = 564973

Equipment = CATCH BASIN - SWw/C MINOR AVE/MARICN 5T
Work Order Number = 2184522

work Type = Reactive Maintenance

Wwork Group = DWRC

Priority = Fublic senvice interruption, regulatory viclations, time-sensitive.
Descnption = INLET - MINOR AVE ' MARION 5T
Call Reason =

Cause = LEAVES

Problem = INLET MALFUNCTION

Remedy = CLEANED

Completed = 1/4/2010

Feport Date = 1742010

Target Start = 17472010

Target Finish = Unknown

Address = MINOR AVE / MARION ST

Address Location = SWC MINOR AVE/MARION 5T
Project = DRAINAGE INSPECTION

Assigned Person = SANTOSE

Actusl Loaded Labor = 354 68

Actuzl Matenial Cost = £0.00

Actual Tool Cost = 57.85
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Summary:
ROW Facilities Documentation

= Design for O&M e
\
= Asset management
= Construction and
installation checklist
* Third party inspection
checklist for \/
construction closeout )




Evolving Systems

* Work, work, work with
field or contracting
Crews

e Update photos to
continue refining doc.

 Include BMP’s

e Document lessons
earned & Update
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