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Procedures for Webinar
 The webinar is being recorded and will be posted to 

NCTCOG’s website under the green banner called 
“Webinars” here: 

 https://www.nctcog.org/envir/natural-resources/water-resources

 If you submitted a RSVP for this webinar, you will receive an 
email with the presentation slides, and eventually, a link to 
the recording. If you did not RSVP and would like these 
webinar materials, please email aknox@nctcog.org.

 Please keep your microphone on mute until the Question-
and-Answer period at the end of each presentation. 

 Thank you! 2

https://www.nctcog.org/envir/natural-resources/water-resources
mailto:aknox@nctcog.org


Webinar Agenda
 Welcome and Introduction of Speakers

 “Regional Flood Planning and the Assessment 
of Future Conditions”- Glenn Clingenpeel

 “Green Stormwater Infrastructure for Urban 
Flood Resilience: Opportunity Analysis in 
Dallas, Texas”- Dr. Kathy Jack and Dr. Fouad 
Jaber

 “How Regional Water Planning Groups Plan for 
Drought Resilience in an Uncertain Future”- 
Kevin Smith

 Time for Q & A after each presentation 3



Speaker Introduction

Glenn Clingenpeel

 Executive Manager of Technical Services & Basin 
Planning for the Trinity River Authority

 Chair of the Trinity River Regional Flood Planning 
Group
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NCTCOG Building Water Resilient Communities in North 
Texas

August 15, 2023



Agenda

1.   Origin and Overview of State Flood Planning

2.   Region 3 Flood Planning Group

3. Region 3 Flood Plan

4. Amended Flood Plan



Texas Drought 2011 - 2014



2015 -2016 2017 20192018

A Difficult 5 Years



• In 2019 Texas Legislature passed SB 8 
to established the first-ever State Flood 
Plan

• SB 8 charged the TWDB with 
developing, implementing and 
overseeing the process

• Regional flood planning is similar to the 
regional water planning process 

State Legislature Reacts



• Bottom up approach 
 
• The Trinity RFPG is among 15 regional 

flood planning groups designated in 
April 2020

• This group’s plan will then become part 
of Texas’ first-ever State Flood Plan

First-ever Regional Flood Plan for Texas’ Trinity River 
Basin Underway 



Flood Planning

• 15 Flood Planning 
Regions

• Trinity Basin is one 
region – Region 3



Flood Planning Process - Summary

• Determine Current and Future Flood Risks

• Determine Measurable Goals 

• Evaluate and Propose Risk Reduction Actions

• Compile into a regional report that will be combined 
into a single, state-wide document



Regional Flood Plan Cycle

The initial RFPs shall be 
delivered on or before 

January 10, 2023

Flood Risk 
Analysis

Flood Risk 
Reduction 
Activities

Regional Flood 
Plan

State Flood 
Plan

5-year 
cycle

The initial SFP shall be 
delivered on or before 

September 1, 2024



• App. 18,000 mi2

• Dallas-Fort Worth-Arlington SMA, population app. 
7.8 million people

• Service/Tech industry heavy economy

• Middle and lower basin important agricultural areas

• Row crops in Blackland prairies
• Ranchland in middle Trinity
• Rice in lower Trinity
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Region Three, the Trinity River Basin



2020 2050

Current Vs. Future 
Condition



Future Flood Risk 
Analysis

Used a range of possible future conditions for the 1% and 0.2% 
annual flooding. 

1%
Minimum: Current 1%
Maximum: Current 0.2%

0.2%
Minimum: Current 0.2%
Maximum: Current plus 
40 ft.



Recommendation of Flood Management Evaluations, Strategies and 
Projects

700 “actions” recommended
> $1.6 billion



Recommended 
Flood 

Management 
Evaluations

507

521 FME’s evaluated



355 120 138Recommended Flood 
Management Strategies

145 FMS’s evaluated



Recommended Flood 
Management Projects

355 56

73 FMP’s evaluated



Questions?
Full plan available at: https://trinityrfpg.org/



Speaker Introduction
Dr. Kathy Jack

 Texas Climate Program Director with the Nature 
Conservancy 

Dr. Fouad Jaber

 Professor and Extension Specialist with Texas A&M 
AgriLife
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1

Green Stormwater Infrastructure for Urban 
Flood Resilience



2

.



3



4

Challenge: 
Impervious Cover



By 2036, flooding in our cities is estimated 
to become up to 50% more frequent.3

5

Challenge: Climate 
Change

3



Challenge: 
Outgrowing Drainage

6

City of Dallas Drainage Standards & 
Needs Inventory

$2.1 B

$48.75 M



7Dallas flooding. © Steven Luu.



Opportunity:
Nature-Based Solutions
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City of Dallas- G SI
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•

•

•
•
•
•

http://www.iswm.nctcog.org/


City of Dallas
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COMPREHENSIVE 
ENVIRONMENTAL 
AND CLIMATE 
ACTION PLAN 
(CECAP)

Adopted May 27, 2020

CECAP GSI Goals

https://www.dallasclimateaction.com/


Where can green stormwater infrastructure 
(GSI) most effectively enhance urban flood 

management within Dallas, Texas, when 
considering capacity, cost, and future impacts 

of climate change?

This study utilized hydrologic modeling 
(USEPA SWMM v. 5.1) and spatial analysis to 

help answer this question.
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Nature.org/DallasGSI

https://www.nature.org/content/dam/tnc/nature/en/documents/GSIanalysisREVFINAL.pdf?vu=dallasgsi
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Part I  : Identify Priority Sub-watersheds
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U S E P A  S W M M  v. 5.1
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Current

Forecasted 
2045



Part I: Key Findings

15
Challenged Subwatershed Area (acres), Classified by Severity of Inlet Overflows, as Modeled 
for Return Period Storms, Current and Forecasted Conditions
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Raingarden

Rainwater Harvesting

Bioretention areas

Part II: Estimate Potential Green 
Stormwater Infrastructure Opportunity
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GSI TOTAL



18

Estimated Stormwater Management Capacity, Potential Reduction of Modeled Overflows,
and Costs per Gallon Captured by GSI, per Storm Event



Part III:  Pre- and Post- 
G S I  Analysis
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Pre

Post



Application & Next Steps
●

20

●

● As the next step from our study, TNC & Texas A&M AgriLife Extension developed a 
Webapp tool to help view priority watersheds identified in the hydrologic study 
together with additional data relevant to planning decisions, including parcel, 
neighborhood, and demographic data .

https://tnc.maps.arcgis.com/apps/webappviewer/index.html?id=50250aed6a0a4215a4bfdc5c7edc0c14
https://tnc.maps.arcgis.com/apps/webappviewer/index.html?id=50250aed6a0a4215a4bfdc5c7edc0c14


100-yr (1%) storm Post GSI 21100-yr (1%) storm Pre GSI With USEPA Social Vulnerability Index



Publication

A planning framework to mitigate localized 
urban stormwater inlet flooding using 
distributed Green Stormwater Infrastructure 
at an urban scale: Case study of Dallas, 
Texas ; Heidari et al. Journal of Hydrology, 
Volume 621, June 2023, 129538
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https://www.sciencedirect.com/science/article/abs/pii/S0022169423004808
https://www.sciencedirect.com/science/article/abs/pii/S0022169423004808
https://www.sciencedirect.com/science/article/abs/pii/S0022169423004808
https://www.sciencedirect.com/science/article/abs/pii/S0022169423004808
https://www.sciencedirect.com/science/article/abs/pii/S0022169423004808
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G S I  & Urban Flood Resilience



N B S  & Flood Resilience

● Incorporating GI/LID into Hazard Mitigation 
Planning, Denton County, Texas A&M AgriLife

● Upper Trinity Transportation Stormwater
Infrastructure Project, NCTCOG

● Green Asset Management, Silver Jackets, City of 
Denton, Texas A&M AgrLife

● Trinity Floodplain Planning and
Prioritization, Silver Jackets, TNC

● TWDB NBS for Flood Resilience in Texas 
Guidance Manual

Trinity Floodplain © Sean Fitzgerald
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https://agrilife.org/lid/projects/incorporating-gi-lid-nature-based-systems-hazard-mitigation-plan/
https://agrilife.org/lid/projects/incorporating-gi-lid-nature-based-systems-hazard-mitigation-plan/
https://www.nctcog.org/envir/watershed-management/upper-trinity-river-transportation-and-stormwater
https://www.nctcog.org/envir/watershed-management/upper-trinity-river-transportation-and-stormwater
https://www.iwr.usace.army.mil/Silver-Jackets/State-Teams/Texas/
https://maps.freshwaternetwork.org/trinity-river-basin-floodplain/
https://maps.freshwaternetwork.org/trinity-river-basin-floodplain/
https://forms.office.com/pages/responsepage.aspx?id=6lcWGf-8hUOdBGWe-c7lFYG0ToUeG1dBi5A3677kRf9UOFBUVFVXV0ZGS0VET0RJSkxSQUo4MEQ2SS4u
https://forms.office.com/pages/responsepage.aspx?id=6lcWGf-8hUOdBGWe-c7lFYG0ToUeG1dBi5A3677kRf9UOFBUVFVXV0ZGS0VET0RJSkxSQUo4MEQ2SS4u
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Thank You.



Questions?

48



Speaker Introduction

Kevin Smith

 Planner with the Texas Water Development Board
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How Regional Water Planning 
Groups Plan for Drought Resilience 

in an Uncertain Future

Kevin Smith
Water Supply Planning 
Office of Planning
Texas Water Development 
Board
August 15, 2023



Sources of Uncertainty in Water Planning
• Population and Municipal Water Demand

 Population growth and distribution
o Economic and social factors

 Per capita use
o Individual preferences, culture and habits, weather, local conservation ordinances, adoption of 

water‐efficient appliances

• Water Supply
 Precipitation, temperature, evaporation, soil moisture conditions

• Strategy Implementation
 Technical and political factors, permitting, financing, implementation timeline

• Future Drought Conditions
 Warmer temperatures, increased evaporation, increasingly variable precipitation



Uncertainty in Water Planning
• Population and Municipal Water Demand
 TWDB bases water demand projections utilized in regional water 

planning from reported data of historic annual water use estimates.
 Data limitations introduce uncertainty in water use estimations, but 

demand projections are reexamined each five‐year cycle, allowing regional 
water plans to be adaptive, adjust for corrections, and incorporate most 
recent and best available information.

• Water Supply
 Quantifying surface water availability for regional water planning relies 

largely on deriving a single firm yield or safe yield value that is 
generated based on the historical record that includes the drought of 
record (DOR).



Uncertainty in Water Planning

• Strategy Implementation
 To account for the possibility of strategies being downsized, modified, or 

abandoned, some RWPGs recommend a combination of strategies that, 
if implemented, would provide more water supplies than are required 
to only meet needs.
 Some RWPGs also include ‘alternative’ strategies that can be easily 

substituted for a recommended strategy that becomes infeasible.

• Future Drought Conditions
 Projections of future rainfall, temperature, and streamflow can be utilized 

to quantify the uncertainty associated with future available water 
resources and drought conditions. The TWDB is consulting with the State 
Climatologist to receive information and projections that could be used to 
identify regions of the state more likely to experience severe drought.



Water Planning Staff Efforts Related to Uncertainty
• TWDB was directed by a 2022 Sunset Commission recommendation to consult with the Office 

of the State Climatologist at Texas A&M University in the preparation of regional and state 
water plans to receive information and projections to identify regions of the state that are 
likely to experience severe drought or excessive rainfall.

• Prior to the 2022 Sunset recommendation, TWDB had already been working with the State 
Climatologist, John Nielsen‐Gammon, on climate‐related science and uncertainty.

• TWDB continues to work with the State Climatologist to explore ways
 to be responsive to the Sunset directive, and
 to better highlight and, where possible, quantify water planning uncertainties in the state 

water plan

• How certain results of TWDB’s consultation with the State Climatologist may eventually be 
considered in the state and regional planning processes will be determined with stakeholder 
input, as appropriate.



Region C Regional Water Planning Group

Collin 
Denton 
Erath 
Hunt 
Kaufman 
Palo Pinto 
Rockwall 
Tarrant

Dallas 
Ellis 
Hood 
Johnson 
Navarro 
Parker
Somervell 
Wise



Region C Population



Region C Water Use



Region C Water Supply



Region C Water Supply



Drought of Record (DOR) in Region C
• DOR for most supplies in Region C occurred from 1950 to 

1957.
• Recent drought periods (2003‐2006 and 2011‐2015) caused 

low inflows and water level for many Region C lakes.
• Jim Chapman (Cooper Lake) in the Sulphur River Basin recently 

experienced a new DOR (2011‐2015), yield reduced by 7 
percent from last regional water plan.

• Yields of proposed projects in the Sulphur Basin are reduced.

SOURCE: 2021 Region C Plan



Planning for Drought Worse Than DOR
• HB 1565 ‐ TWDB Sunset Bill
 RWPGs may plan for conditions worse than drought of record.

• New RWP subsection required to address how RWPGs address uncertainty 
and droughts worse than DOR (if applicable), and what additional measures 
not included in the plan could be available during a drought worse than 
DOR.

• Planning groups have been addressing drought uncertainty within existing 
planning framework.
 Use of safe yield and safety factors for water availability modeling
 Additional recommended strategy supplies in excess of identified needs
MWP/WWP use of scenario planning in long‐range plans



Drought Preparations in Region C
• Drought Contingency Plans (DCP) required for wholesale and 

retail public water suppliers, irrigation districts, and 
applicants for new or amended water rights. DCPs reviewed 
and updated at least every five years.

• Most major water providers (DWU, Fort Worth, NTMWD, 
TRWD and UTRWD) share consistent DCPs with three stages 
of uniform irrigation restrictions. MWPs also encourage 
customers to adopt similar DCPs.

• Region C obtained DCPs from sixty‐three (63) entities in 
the region and has developed a DCP database.





Drought Preparations in Region C
• Numerous entities have DCPs which include an emergency 

response stage and corresponding measures for droughts 
exceeding the DOR. Some entities, including a number of 
wholesale water providers have emergency action plans 
which establish procedures for responding rapidly and 
effectively to emergency conditions.

• Developed list of emergency interconnects detailing 
interconnection relationships, facilities, general locations, 
and supply volumes and sources.

• Region C has developed model DCPs for entities not required 
to have a DCP and not under the DCP of a supplier.



Questions?

Kevin Smith
Regional Water Planner, TWDB
(512) 475‐1561
Kevin.Smith@twdb.texas.gov
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Wrap-Up

 If you submitted a RSVP for this webinar, you will 
receive an email with the presentation slides and a 
subsequent email with a link to the recording. 

All webinar slides and recordings are posted on 
NCTCOG’s website under the green banner, 
“Webinars” here: 

 https://www.nctcog.org/envir/natural-resources/water-
resources

 If you did not RSVP and would like these webinar 
materials, please email aknox@nctcog.org. 66

https://www.nctcog.org/envir/natural-resources/water-resources
https://www.nctcog.org/envir/natural-resources/water-resources
mailto:aknox@nctcog.org


Webinar Feedback

Please provide your feedback on today’s webinar 
in this 4-question survey. Thank you!

Provide Webinar Feedback Here

67

https://form.jotform.com/232054888515159


Thank you for attending!

NCTCOG Webinar 
August 15, 2023  

www.nctcog.org/WaterResources 

Prepared in cooperation with the
Texas Commission on Environmental Quality and
U.S. Environmental Protection Agency

North Central Texas Council of Governments

Alyssa Knox, NCTCOG
aknox@nctcog.org
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