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GIS-Based Tool Prioritizes Critical Stormwater Areas
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Hurricane Harvey
• 125 million — Dollars in damage by 

the storm

• 300,000 — Structures flooded in the 
region

• 500,000 — Cars flooded in the region

• 60.58 — Inches of rain that fell in 
Nederland

• 2 — New colors added to the NWS 
rainfall chart because of the epic rainfall
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Most Flooding was Localized Street Flooding

Flooded Structures inside 100-yr floodplain Flooded Structures outside 100-yr floodplain
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What Does a Stormwater 
Master Plan Do?

Document 
Flooding Issues?

Address Operations and 
Maintenance of Stormwater 

Facilities?

Propose Solutions to 
Flooding Problems

Develop Costs for Flooding 
Mitigation Alternatives

Evaluate Existing 
Stormwater Infrastructure?

Address Water 
Quality Concerns?

Propose Resiliency 
Measures?

Educate the 
Public?

Start a 
Stormwater 

Utility?

Develop Funding 
Options?

Propose 
Development 
Regulations?

Establish Evacuation 
Routes?

Infrastructure 
Resiliency?
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Prioritization 
Tool

• Data Gathering 
• GIS Database

Focused H&H 
Modeling

• Identification of Stormwater 
Priorities

• Focus Areas of Mitigation

CIP Planning
• Project 

Prioritization
• Funding 

Alternatives

Comprehensive 
Dashboard

• Living Plan
• Future 

Alternatives 
Analysis

Possible Timeline to a 
Stormwater Plan



Prioritization Tool (SWEET)
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Stormwater Evaluation Enhancement Tool (SWEET)

Data #1

Data #2

Data #3

Data #4
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Approach for SWEET Tool
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Data Needs

311 Structural Flooding

FEMA Structural Flooding 

Flooded (Impassable) Streets

Ponding Areas

Design Event Adequacy
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311 Structural 
Flooding 
Reports
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311 Structural 
Flooding 
Reports
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FEMA 
Structural 
Flooding
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FEMA 
Structural 
Flooding
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Flooded 
(Impassible) 
Streets
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Flooded 
(Impassible) 
Streets
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Weighted Impact Categories

311 Flooding Calls
25%

FEMA Structural 
Flooding

25%

Impassible Streets
10%

Ponding Areas
5%

Design Event 
Adequacy

35%
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Weighted Impact Categories

311 Flooding Calls
25%

FEMA Structural 
Flooding

25%

Impassible Streets
10%

Ponding Areas
5%

Design Event 
Adequacy

35%
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Roadside 
Ditch 
Network
Count = 35,656
Miles = 2,416
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Storm 
Sewer 
Network
Count = 224,238
Miles = 3,861
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Storm 
Sewer &
Road Side 
Ditch 
Network
Count = 259,894
Miles = 6,277
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City of 
Houston 
Manholes
Count = 80,834 
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Roadside 
Ditch 
Centerlines
Count = 59,336
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Manholes &
Roadside 
Ditch 
Centerlines
Count = 140,170 
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1. Flow 

Q (Flow) = C (Runoff) * I (Storm) * A (Area)
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1

2

3 

4

5

6

7

8

9

10

11

STANDARD DITCH CROSS SECTION2. Capacity
STANDARD PIPE CROSS SECTION

Invert 

Diameter

• Type of Pipe

• Pipe Shape
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Capacity vs. Flow

2-Year Event

3-Year Event

5-Year Event

10-Year Event

25-Year Event

100-Year Event Flow
Capacity vs. 

Capacity vs. 

Capacity vs. 

Capacity vs. 

Capacity vs. 

Capacity vs. 

Flow

Flow

Flow

Flow

Flow

INADEQUATE
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Design 
Event 
Adequacy 
(DEA) 
Coverage
Count = 138,700
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Design 
Event 
Adequacy 
(DEA) 
Comparison
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Design 
Event 
Adequacy 
(DEA) 
Comparison



CIP Planning
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Summary 
Report
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Living Master Plan
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Living Master Plan
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Programmatic Automation
• PYTHON Programming Scripts

• Automated Processing Code

• Ensures Consistency, Timeliness, and Accuracy

• 8-16 Hours per DEM Grid x 72 Grids

Summary
• Methodology Applicable to any Location

• This is a planning-level Local Drainage Analysis 
instead of River/Stream Floodplain Analysis

• Weighting allows for Stakeholder Input

25%

25%

10%

5%

35%

311 Flooding Calls FEMA Structural Flooding

Impassible Streets Ponding Areas

Design Event Adequacy



Questions?

Eric Harold, PE, BCEE
eharold@carollo.com

703.376.7029
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P C

D

Purpose

Develop Objective 
Methodology

Prioritize
Need Areas

Create a Dynamic
Updatable Tool

Purpose of the SWEET Tool
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City of 
Houston

669 mi2
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City of 
Houston


