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Program History and Project Development

 Original inventory developed in early NPDES MS4 days
 GIS data updated periodically over time using as-built 

information
 Data lacked attribute or condition information
 ARP funds secured to modernize and update city-wide GIS 

database



The Rise of the Technology-Driven Organization

 Increasingly Making Decisions
Based on Data

 Require Instant Access to
Information, Regardless of Location

 Leveraging Technology in Every
Facet of Their Organization

 Employing Asset Management
Principals to Operate More Efficiently



Employing Technology to Support Stormwater

 Stormwater Inventory & 
Assessment

 Stormwater Asset Management

 Stormwater Compliance

 Modeling & Resiliency

 Maintenance & Operations

 Stormwater Funding



Stormwater Inventory/Asset Management 
Development Process

Plan Develop Implement



KGIS & City GIS Environment Overview



Knoxville’s Priority - Build an Accurate & Complete 
Inventory of the Stormwater System



Data Development to Accommodate Priorities:
NPDES Reporting, Modeling, & CMMS

Prioritization & Maintenance Plan
Risk Reduction

Capital Projects & PM Program



Geodatabase Design



Field Data Collection Environment

 ArcGIS Online or Portal

 CDM Smith or KGIS Environment

 Trimble R12 (“Inches” Accuracy)

 Real-Time Collection in AGOL

 Dashboards to Track Progress

 Execution & Quality Control Per
Drainage Basin



Database Schema for Data Collection and Storage

 Updated KGIS 
schema 
 More aligned 

with ESRI 
Standard Utility 
Network

 Spreadsheet 
with the new 
schema - feature 
classes and 
attribute fields



Baseline Condition Assessment

1. New Condition – Brand New Condition

2. Good Condition – New Condition with Some Minor
Signs of Aging

3. Fair Condition – Older Condition But Still Functioning 
Properly

4. Poor Condition – Failing Condition where Condition Affects
the Function of the Asset

5. Failing Condition – Significant Structural Issues that Affect
the Function of the Asset



Choosing a Pilot Area to Test Data Model



Notification to the Public Re: Survey Teams



Additional Public Outreach Strategies to Consider 



Stormwater Inventory
Approach
 Develop field tools

 Leverage existing City GIS 
layers

 Integrate into Cloud services

 Accommodate QA/QC 
process

 Maintain visibility on 
progress with City staff

Configure Field Tools
High-Accuracy GPS

Mobile Devices
Imagery, LiDAR, Cameras



Develop Tools for Data 
Capture and Editing

 Desktop – ArcGIS Online

 Field – FieldMaps

 All hosted in the Cloud

 Allow for Editing in the Field 
or the Office



City Subdivided into “Survey Areas”

 Easier to manage 
survey crews

 Coordination 
with City

 Public 
notifications

 Organize QC



Establishing a Complete Network
 Desktop exercise

 Ditch/Channel 
Connectivity

 Digitizing with available 
GIS information

 Identifying easily 
attainable information





Quality Control – CDM Smith and SAM

 CDM Smith staff review 
each flow path 

 Check that the 
information on the photos 
matches the database

 Use Google Street view for 
verification

 SAM has their own QC 
process



Quality Control – CDM Smith and SAM



Scripting Uses to Quickly Identify Common Issues

 Multiple scripts run by the project teams
 Identify pipe backflow
 Tolerance accuracy issues
 Inconsistent pipe size
 Inconsistent material types
 Connectivity
 Missing pics
 Tracing to outfalls
 Status used properly



Coordinating on Structure Access Issues

 Conventional Survey
 Submerged
 Parked Car

 Clogged
 Sediment Bag
 Heavy Lid

 Bolted/Welded
 Heavy Traffic
 Vegetation



Conventional
Survey



Traffic Control



Heavy 
Lids



Clogged and   
Sediment Bags



Clogged and Sediment Bags



Progress Dashboard



Progress Dashboard



Leveraging Data to Advance SW Program

 Building Flood Models Using GIS 
Data to Assess Areas of Frequent 
Flooding (5 locations)

 Developing a Pro-Active 
Maintenance Plan

 Inspection Frequency

 Call Response

 Preventative vs Reactive 
Maintenance

 Metrics and/or KPIs



Summary Thoughts 

 Data is Playing a Larger Role in 
Stormwater Management & an 
Accurate Asset Inventory is Critical

 Develop An Achievable Plan to Begin 
Your Asset Management Journey

Work Closely with Your Field Teams 
to Establish Expectations

 Use Data to Advance Your Program



Discussion

Plan Develop Implement

 Contacts:  

 Randall Whitehead; rwhitehead@knoxvilletn.gov; 865-215-4137

 Dave Mason; masond@cdmsmith.com; 615-340-6516

 Karen Ferency; ferencyks@cdmsmith.com; 865-963-4314 
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