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Stream Resource Geodatabase
Methodology: Background
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Franklin County, Ohio



1998
Drainage Course Base
Transfer of drainage maps to 
Mylar, then digitized

2001
Field Verification of Streams
GPS inventory of streams to meet 
NPDES permit requirements 

2006 
Illicit Discharge 
Detection Elimination
Dry weather screening GPS field investigation 

Stream Resource Geodatabase
Methodology: Background
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11 Incorporated 

12 Unincorporated

8 Governmental Agencies
=

Methodology: Background
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~8,000 Miles 
315,000+ Records

Participants



Methodology: BackgroundAuditor Hydrology vs. 
Stream Resource Geodatabase
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Methodology: Background
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National Hydrography Dataset vs. 
Stream Resource Geodatabase

NHD High Resolution 



Stream Resource Geodatabase

National Hydrography Dataset vs. 
Stream Resource Geodatabase

Methodology: Background
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NHD High Resolution 



Methodology: Delineations
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Stream Resource 
Geodatabase Alteration 

Urban Hydrology Map



DEM
Stormwater Lines 

Decreased

Buildings Footprint 
Increased

Accumulation

Directionality

Flow Path

Methodology: Delineations
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Flow Path Generation



Flow Path 
Generation

Point File to 
Watershed

Methodology: Delineations
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Modeling



Accumulation Raster

Direction Raster

Pour Point

Methodology: Delineations
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Point File to Watershed



Model-Derived Delineations 

Topology
Resolve Gaps/Overlaps 

Identification Tool

Methodology: Delineations
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Compilation Map



Modeled

Manual

1367 Acres

2009 Acres

Variance

13% avg. 

Methodology: Delineations
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Delineation Comparison



Methodology: Delineations
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Manual Delineations 

Targeted Watersheds

Bigger Picture

Compilation Map Progression



Model-Derived Delineations

Manual editing

QA/QC

Incorporate into 
Urban Watershed Map

Analysis and Modeling

Methodology: Delineations
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URBANIZATION

Riparian/Channel
Alteration

Wastewater
Inputs

Stormwater
Runoff

Water/Sediment
Quality

Temperature Hydrology Physical Habitat Energy Source

Simultaneously affected by multiple sources

Resulting in multiple, co-occurring and interacting stressors

Framework: Issues
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Urban Stream Syndrome

Walsh et al. 2005



Impervious Increase

Absence SW Controls

Framework: Issues

Stream Function Pyramid

Increase Stressors 
Decrease Biological Function

Excessive 
Volumes



ErosionErosion FloodingFlooding

Property LossProperty Loss Protection MeasuresProtection Measures

Framework: Opportunity
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Spring Run - Pilot



Alleviate 
Minimize
Alleviate 
Minimize

Flooding
Peak Flow
Flooding
Peak Flow

Active
Perceived 
Erosion

Active
Perceived 
Erosion

Alleviate 
Minimize

Targeted Actions: 
• Riparian corridor and streambank
• Stormwater management 
• Planning and policy directives
• Programming and education

Baseline Conditions :
• Subwatershed boundary 
• Stormwater catchment basins 
• Stream channel 
• Riparian corridor 

Phase I

Phase II

Framework: Opportunity

urban subH20shed initiative  

Goals and Objectives



Framework: Process
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Workflow 

Field 
Inventory 

and 
Analysis 

Desktop 
Inventory 

and 
Analysis 

Prioritize 
Systems 

Develop 
Mitigation 
Strategies

Construct 
Tracking 

Mechanism
Cultivate 

Discussion 



Framework: Process
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Geodesign as a Guide

“Potential for Restoration” 
Adaptive Design and Planning



1

Exposed BufferExposed Buffer
CanopyCanopy
ImperviousImpervious

Exposed Buffer
Canopy
Impervious

Prioritization: Ranked/Score

Recommended Actions/BMPs

Analysis: Field
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Stream Inventory 

Photos

AttributesAttributesAttributes
1
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Complex Network
Analysis: Desktop



Divide

Outfall

Google Street View
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Catchment Delineation

Storm Inlet

Analysis: Desktop

Storm Line



125 Total Delineations

88 Without Stormwater Controls
PRIORITIES?
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Stormwater Catchments
Analysis: Desktop

Complex Network Decentralized

Stormwater Catchment 



Data Mining
WQ/WV Indicators, Land Availability
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Delineations

QA/QC

Overlay Analysis 
WQ/WV Goals

Implementation

Analysis: Process

Priorities



Urban Drainage < 33%

Non-Supporting 33-40%

Impacted 40-45%

Sensitive 45-65%

Excellent 65-100%

30% Canopy Cover

Summary Stats 
per Catchment Delineation
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Canopy Cover Data
Analysis: Data Mine

United States Department of Agriculture Forest  Service Cappiella et al. 2005



Walsh et al. 2005
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Impervious Data

Urban Drainage 60-100% 

Non-Supporting 25-60%

Impacted 11-25%

Sensitive 6-11%

Excellent < 6%

Analysis: Data Mine

28% Impervious

Summary Stats 
per Catchment Delineation



Landscape Allowance 
Storage Availability
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32% Turf

Summary Stats 
per Catchment Delineation

Compaction
Impervious 

Turf Cover Data
Analysis: Data Mine
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Right-of-Way Data

4% ROW

Summary Stats 
per Catchment Delineation

Interception
Storage

Infiltration 

Analysis: Mitigation



88 to 20 Catchments
Targets for Volume Reduction

PRIORITIES!
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Runoff Reduction Method

Composite Runoff Volume 
Impervious, Canopy, Turf, & Soils

Analysis: Prioritize

Center for Watershed Protection. Schueler et al. 2008



Composite Database 
Analysis: Mitigation

Landscape ROW AttributesVolume Reduction 
GoalsMitigation Sites



Imperviousness 53%

Max Imperviousness 10%

Target Impervious Disconnect 
0.7 acres
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Priority Catchment

Canopy Cover 11%

Min Canopy 40%

Target Canopy 
0.5 Acres 

Analysis: Mitigation

Target Goals
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Priority Catchment
Analysis: Mitigation



BMP Placement & WV Calculations 
Analysis: Mitigation

ROW 
Allowance Intercept, Store & Infiltrate

Landscape 
Allowance
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Future Phases

Offset Credit 
System 

Tracking  
Mechanism

Impact/Change 
Modeling

Project Web Page
Story Maps 

Education
Programing

Stakeholder Input  

Updating Policy
SW Fees 

Funding
Cost-Share

Database

Analysis: Strategy



Inlet Level Delineation
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Aaron Hebert   ahebert@franklinswcd.orgRyan Pilewski   rpilewski@franklinswcd.org

Questions? 


