
KEYS TO AN EFFECTIVE GI OPERATIONS 
AND MAINTENANCE PROGRAM

June 27th 2019

Bill Landshof, PE
Principal Water Engineer

Kurt Kinney, PE
Staff Water Engineer



© Arcadis 2019

Four Elements for Success

17 July 2019 2

Workforce 

Inspections / Data Management

Corrective Action

Leveraging Best Practices



© Arcadis 2019

Four Elements for Success

17 July 2019 3

Workforce 

Inspections / Data Management

Corrective Action

Leveraging Best Practices



© Arcadis 2019

Workforce: Key Players
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Skilled 
Inspectors

Data Management 
Specialist

Routine Maintenance 
Worker

Program Manager
Subject Matter Experts 

(Plant, Tree, 
Engineering)
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Workforce – Importance of Experts
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!
Plant Expert Address 
planting issues and 

plant health concerns



© Arcadis 2019

Workforce – Balancing Resources
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INTERNAL EXTERNAL

New
Department

Responsibility 
and Risk

Contract
Management

Expertise

Cost
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Workforce – Balanced Recommendation 
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Internal 
Inspectors

Internal 
Managers

External 
Subject
Experts

External 
Maintenance

Crew
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Recommended Inspection Types
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Quality-Related 
Inspections:

Effectiveness

Structural repair

Regulating overflow

Asset integrity

Resident concern

Standard Maintenance 
Inspections:

Mowing

Trash removal

Plant replacement

Mulching
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Quality Inspection Frequency Options
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OPTION 4

Only Inspect After 
Major Storm Events  

OPTION 1

Inspect Monthly 

OPTION 2

Prioritize Based on 
Flow & Slope

OPTION 3
Potential for the 
Largest Failure or 
Resident Impact
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Maintenance Inspection Guidelines
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Seattle Public Utilities Green Stormwater 
Operations and Maintenance Manual Erosion

A Picture is Worth a Thousand Words
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Seattle Public Utilities Green Stormwater 
Operations and Maintenance Manual Erosion

A Picture is Worth a Thousand Words
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Transform to a Digital Platform
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Microsoft Excel

Collector for ArcGIS by ESRI

Survey 123 for ArcGIS by ESRI

ArcGIS Desktop

SQL Server Reporting Services

Create a Software Workflow

Fulcrum

SQL Sync 

SQL Server Reporting Services
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Data Collection Tools
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Data Collection Tools – Tablet Inspection
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Tablet Inspections Deliver 
One-Touch 
Reporting
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One Touch 
Reporting
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One Touch 
Reporting
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Maintenance Inspection Summary
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Maintenance Inspection Summary
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Corrective Action - Process
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Identify
Issue 

Corrective 
Action

Confirm
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Corrective Action – Issue
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Corrective Action – Three Methods
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Capital Improvement Project

Work Order 

On Call 
Construction 

Contract 
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Typical Corrective Action Issues

31

Velocity Inlet Before Inlet After Erosion Before Erosion After

Rain GuardianTM
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Reference 
Information

Inspection Results

Invoicing

Data Management System
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Generate work order from inspection data

Work Orders

Customer Feedback?
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Data Analytics
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Analyze Maintenance Data for Trends

Improve GI 
Performance 

Discover
Trends

Analyze 
DataCollect Data
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Data Analytics
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Leveraging Best Practices
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Design Feedback Loop
Utilizing the inspection data 
to implement design and 
construction improvements 
for future GI assets

Data 
Analytics

Design 
Feedback

Inspection

Residential 
Input
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Residential Input
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Phone Application
Utilizing resident feedback 
as a real-time indicator
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AFTERBEFORE

SAFETY-RELATED BEST PRACTICES:
• 4:1 SLOPE RATIO
• SAFETY STRIP
• DELINEATORS

Feedback Changes
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Feedback Design Change
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Beautiful Raingardens
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Questions? 
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