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General Approach to Planning

Establish Goals Gather Data Analyze existing 
conditions

Develop 
alternatives

Develop 
recommendationsConsider funding

Other (e.g., public 
outreach)

Final Plan and 
Implementation
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Historical Context of Stormwater Master 
Planning (Terrain Data)

 USGS contours

 1- or 2-foot 
photogrammetry

 Field verification
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Historical Context of Stormwater Master 
Planning (Asset Data)

 Hardcopy maps

 Limited attribute data



5

Historical Context of Stormwater Master 
Planning (Water Quantity Approach)

 Coarse level of detail

 Larger conveyances

 Difficult to keep current

 Future land use

 Future climate conditions 
not considered
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Historical Context of Stormwater Master 
Planning (Water Quality Data)

 National Urban Runoff 
Program (NURP) data

 Limited studies

 Sparse receiving water 
data
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Historical Context of Stormwater Master 
Planning (Water Quality Approach)

 Coarse scale

 Difficult to verify
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Present Innovations in Stormwater 
Management (Terrain Data)

 High point density

 Canopy penetration

 Supports detailed 
analysis

 Feature extractions
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Present Innovations in Stormwater 
Management (Asset/GIS Data)

 More complete 
spatially

 More complete 
attributes

 More complete GIS 
data (e.g., 
SSURGO)
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Present Innovations in Stormwater 
Management (Water Quantity Approach)

 Increased automation

 More QC

 High level of detail

 Increased transparency

 Updates more focused 
on GIS data
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Present Innovations in Stormwater 
Management (Water Quality Data)

 NPDES Phase I 
monitoring

 Decades of BMP 
research

 Increased confidence in 
predictions

 1999 Consent Decree 
and TMDL Program

Source: Evaluation of Current
Stormwater Design
Criteria within the
State of Florida
(Harper and Baker, 2007)
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Present Innovations in Stormwater 
Management (Water Quality Approach)

 Affordable approach 

• SIMPLE, SWIL, etc.

 Focus improvements

 Focus on total loads

 Updates more focused 
on GIS data



13

Present Innovations in Stormwater 
Management (One Water Approach)

 One Water Approach

 Prioritizing projects with 
different Areas of 
Interest

Master 
Plan

Flood 
Protection

Water 
Quality

Natural 
Systems

Water 
Supply
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Present Innovations in Stormwater 
Management (BMPs)

 Limited number of 
conventional BMPs

 Green stormwater 
infrastructure, media, 
etc.
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Future Innovations in Stormwater 
Management

 Changing rainfall 
patterns

 Sea level rise

 Improving water quality

 Managing water supply

 Resilience

 Urbanization

 Aging infrastructure

 Socioeconomic factors

 Technology
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Future Innovations in Stormwater 
Management – Climate Change

 Increasing global 
temperatures

 Impacts on 
stormwater planning 
and management?
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Future Innovations in Stormwater 
Management – Climate Change

 Increasing global 
temperatures

 Impacts on 
stormwater planning 
and management?

• Changing rainfall

Hurricane Ian 
-10-20 inches rainfall 
-$112 Billion in damages
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Future Innovations in Stormwater 
Management – Climate Change

Dr Michael F. Wehner – Lawrence Berkley National Laboratory – Presentation 2023 Southwest Florida Climate 
Summit

 Increasing global 
temperatures

 Impacts on 
stormwater planning 
and management?

• Changing rainfall

• Hurricane Ian 18% 
less rainfall without 
climate change
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Future Innovations in Stormwater 
Management – Climate Change

 Non-stationarity
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Future Innovations in Stormwater 
Management – Climate Change

 Non-stationarity

 NOAA Atlas 15

 Change factors

 Preliminary Report 2025 

 Final Report 2026

 2022 FLOODS Act
• NOAA Precip. Freq. Atlas 

of the US

• Update every 10 years
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Future Innovations in Stormwater 
Management – Climate Change

 Changing sea-levels

 Improved confidence in forecasts
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Future Innovations in Stormwater 
Management – Aging Infrastructure

 Expansion of 
AMS

 Leverage AMS 
records 

 Proactive 
maintenance

 Track LID/GSI
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Future Innovations in Stormwater 
Management – Use of AI 

 Digitizing Plans

• AI-based raster 
tracing tools

• AI-based map 
vectorization tools

• Automated 
georeferencing

Source: 
Bunting Labs
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Future Innovations in Stormwater 
Management – Use of AI 

 Digitizing Plans

• AI-based raster 
tracing tools

• AI-based map 
vectorization tools

• Automated 
georeferencing

• AI based object 
detection

Source: Meta – Segment 
Anything Model
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Future Innovations in Stormwater 
Management – Use of AI 

 Stormwater Model 
Parameterization

• High-resolution land 
cover mapping

• Feature identification

 NOAA C-CAP

 NearMap

 Mapillary
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Future Innovations in Stormwater 
Management – Use of AI 

 Use of LLM AI

• Improved 
search

• Generating 
code/scripts

• Presentations
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Future Innovations in Stormwater 
Management – Use of AI 

 Use of LLM AI

• Data analysis

• GIS analysis
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Future Innovations in Stormwater 
Management – Use of AI 

 Use of LLM AI

• Data analysis

• GIS analysis
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Future Innovations in Stormwater 
Management – Use of AI 

 Use of LLM AI

• Data analysis

• GIS analysis

• Report writing
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Future Innovations in Stormwater 
Management – Computing Technology

 CPUs
• General computing
• Sequential processing

 GPUs
• Massively Parallelized 

Tasks
• Machine learning, 

modeling

 NPUs
• Efficiently execute AI 

algorithms
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Future Innovations in Stormwater Management –
High Resolution Stormwater Modeling

 New high-resolution 
2D models

• Leverage new 
computing 
technology  

• Improving  LiDAR 
data

• Full SWE
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Future Innovations in Stormwater Management –
High Resolution Stormwater Modeling

 New high-resolution 
2D models

• Integrate with GIS

• Include all 
stormwater 
structures

• Scalable

• Setup time
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Countywide Inundation Model

 Over 14,000 stormwater 
pipes and structures.

 Calibrated against 
observed flooding
o Irma 2017
o Elsa 2021

 Run of current, 2040 
and 2070 rainfall 
conditions
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Alachua County Climate Vulnerability Assessment
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Vulnerability Analyses are Now Critical to 
Stormwater Master Planning
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How do We Measure Vulnerability?
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Aggregated Residential 
Vulnerability

 Percent of Residential 
Properties High or 
Medium Vulnerability to 
Current 100-Year Rainfall-
Induced Flooding by 
Census Block Group.
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Parcel Scale Vulnerability

 Advances in modeling: 
We can now quickly 
assess future 
conditions.

 Identify potential 
problem areas before 
they are problems!

 8% of Alachua County 
residential properties 
vulnerable in 2020.
o 12% in 2040
o 15% in 2070
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Critical Infrastructure 
Prioritization

 Assessing critical 
infrastructure for 
future rainfall 
conditions allow 
for better 
prioritization.
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 Impacts to 
waterways from 
altered hydrology

 Impact to 
agriculture

 Water quality

 Population growth

 Water supply

Beyond Flooding: Other 
Things for a Master Plan
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Predicted Lake Area for 
Newnans Lake

 Lake is impaired. 
Load reduction 
allocations in effect.

 Lake is impaired. 
Load reduction 
allocations in effect.

 Monthly stage and 
discharge modeled. 
Stage correlated with 
net monthly rainfall.
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Impact of Climate Change 
on Agriculture

 Why? Agriculture 
contributes nutrients to 
aquifer and waterways.

 Three crop models:
o Corn – Field crop
o Bahia grass – Forage crop
o Snap bean – Vegetable crop

 Irrigated and non-
irrigated; fertilized and 
non-fertilized
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Example: Corn

 Reduced yield due to heat and water deficit stress

 Potential for increased nutrient input from fertilization

 Also potential for increased irrigation and competition for water
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What About Population 
Growth?

 "Climate Migration" 
not currently 
accounted for in 
population 
projections.

 What will future 
density look like?
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Current and 2100 
Population Density
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Water Supply Planning

 Considerable uncertainty:

 Observe actual trends with 
a future prediction in 
hand.
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Tracking LID/GSI

GeomembraneSurface AreaAdmin AreaLocationSubtypeFacility ID

YesParking LotAlachua CountySE 16th Ave at Sweetwater TrailheadBioRetentionDLI_000004

NoParking LotAlachua CountySE 16th Ave at Sweetwater TrailheadBioRetentionDLI_000005

NoParking LotAlachua CountySE 16th Ave at Sweetwater TrailheadPermeable PaversDLI_000006

NoParking LotAlachua CountySE 16th Ave at Sweetwater TrailheadPermeable PaversDLI_000007
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Largo Sustainability and Resilience Action Plan 
(SRAP)
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Energy and Sustainability
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Stormwater, Heat, & Equity



52

Equity at the Forefront & Throughout
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Bringing Stormwater Into Climate Conversations
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2023 Roadmap
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Conclusions

People and The 
Environment 
Remain at The 
Center

Gone Are the 
Days of Static, 
Siloed Planning

Computing Is 
Much Faster

Our Scientific 
Baselines 
Constantly 
Change

Modern Plans 
Are Living 
Datasets and 
Processes




