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Procedures for Hybrid Meeting

ANote that todayédés presentation is bei

ATodayds presentation and recording wi
WWW.NCtcog.org/tsi.

APlease keep your microphone on mute when not speaking.

APl ease use the fAraise hando feature t
AWhen called on, state your name and entity you are representing.

Alf you would like us to send you a certificate for CFM continuing education
credits, please let us know!

A Online: Place your name and email in the chat

AIn person: Indicate your email address and need for a certificate on the sign-in
sheet

Thank you for joining us!
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http://www.nctcog.org/tsi
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Welcome and Introductions
Introduction to the TSI Study and Goals; Pre-Workshop Survey
Importance of County Watershed and Stormwater Management

Waterfront Property No One Wants: How Counties Can Reduce Flood Risk through Sustainable
Growth

Transportation Resilience in the Face of Growth, Flooding, and Limited Funding
| HATE CHANGE

County Governments T Using Higher Stormwater and Floodplain Management Standards to
Create More Resilient Infrastructure

Protecting Sponsorso Land Rights Regarding

Roundtable Discussion

10. Post-Workshop Survey
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Welcome and Introductions

Susan Alvarez, PE, CFM
NCTCOG Environment & Development Department
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About NCTCOG

Voluntary association of, by, and for local
governments, established in 1966
A Plans for common needs

A Serves as Metropolitan Planning - sPAC
Organization

A Strengthens individual and 3]
collective power * o

A Recognizes regional opportunities
A Resolves regional problems b

A Makes joint decisions/cooperates
for mutual benefit
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Wise Do nton Collin Hoat

Pafo Pinto

Parker | Tarrant | Dallss

Keufman'

16 Counties,

~220 Cities,

53 School & Other
Special Districts

2022 Population of over
8 Million 7 4th largest
metro area in the U.S.



Environment & Development Programs & Initiatives

Trinity River COMMON VISION Program
A Corridor Development Certification Process
A Flood Management Task Force
A Steering Committee

Government Officials Flood Information Efforts
A Participate in TWDB Region 3 Flood planning
A Regional Stormwater Coordinating Council
A Community Rating System Users Group
A Cooperating Technical Partners Program

Flood Reporting Tools
Stormshifting Project
|l ntegrated Stor mwesWM™Mo ) Management (i
TxShare Flood Warning System Contracts

Integrated Transportation & Stormwater Infrastructure Study
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Trinity River COMMON VISION

Participating Members
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Ten Cities Four Counties il |
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Transportation:

Planning & Environmental
Linkages (PEL)

7S
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Complementary Programs & Initiatives

Blue -Green-Grey Title VI Programs
Infrastructure Program

USACE Section 214 Program i
Water Resource Development Act

Environmental Stewardship
Program

Rl g,

Sustainable Development Land Use &
Infrastructure Transportation Connections




Transportation:

Management

ADOT wi | |

A USDOT FY 2022-26 Strategic Plan:
enough to withstand
A Federal Highway Administration (FHWA)

FHWA programs & policies (Order 5520)

Transportation system, project-level, & operations /

maintenance planning (23 CFR 450)

o

Texas
Department
of Transportation
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TO CLIMATE CHANGE &
EXTREME WEATHER IN
TRANSPORTATION
ASSET MANAGEMENT

T B
< P

{15, Déportment of Tionspon
Federal Highway Adminsttation ‘st

Source : FHWA (2023)

extreme

l ncrease
weat her

i
0

t

Linking Planning, Resilience, & Asset

s effectiven

requires extreme weather durability / adaptation be considered in:
Transportation Asset Management Plans (23 CFR 515)

Monitor and Revisj¢

COMPILE DATA

Asset Data Riverine Hydrology
Coastal Hy
ASSESS VULNERABILITY
Indicator-Based Engineering-
Stakeholder Input Desk Review \fonical it

............

ANALYZE ADAPTATION OPTIONS

Multi-Criteria Analysis Economic Analysis

INCORPORATE RESULTS INTO
DECISION-MAKING

Transportation Planning
Environmental Review
Engineering Design
Systems nd O
Asset Management

Source : FHWA (2017)

VULNERABILITY ASSESSMENT AND
ADAPTATION FRAMEWORK

SET OBJECTIVES AND DEFINE SCOPE

Hsinay pue JopuoW

Roads / bridges repeatedly damaged by emergency
events (23 CFR 667)

NCHRP

Research Report 1052

National
Cooperative
Highway
Research Program

Integrating Resilience Concepts
and Strategies into Transportation Planning
A GUIDE

nnnnn

NATIONAL e
ACADEMIES seicine

"EWURS TRANSPORTATION RESEARCH BOARD

Source : NCHRP (2023)




Introduction to the TSI Study
and Goals

Pre -Workshop Survey

Kate Zielke, CFM
NCTCOG Environment & Development Department
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Historic flooding led to improvements 1
In flood control infrastructure. But a :
need remains.

R

e W

Wise County, May 2015
Courtesy Tarrant Regional Water District
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The integrated Transportation and Stormwater

Infrastructure study proactively addresses the
a- INncreased flood risk resulting from extraordinary
%= population growth in the Upper Trinity River basin.
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Flood Risk

Annual Peak Streamflow (CFS)
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Increasing Flood Risk in North Texas
Fort Worth, TX: Clear Fork of Trinity River

LAKE BENBROOK
CONSTRUCTED TO HELP
MITIGATE FLOODING

. INCREASING FLOOD RISK
FROM URBANIZATION
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TSI Overview and Study Goals

1. Demonstrate proactive planning that integrates — =71 = | =77 T
transportation, stormwater, and environmental '
planning

2. Reduce flooding within and downstream  from -
rapidly growing communities, including increasing
the resiliency of infrastructure ~

3. Develop tools and resources, including policy
recommendations, to empower communities to
adopt higher floodplain management standards

4. Implement local -scale innovation in hydrologic
and hydraulic modeling and emergency
management modeling

RS,

5. Produce planning -level design for
transportation infrastructure and stormwater
detention

/-"i’\l
N

-

711N
%
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TSI outputs will empower engineers, local
governments, and developers to reduce the
threat to people, property, and infrastructure.

1l

liz

Collect and Assess Hydrology |dentify
Analyze Data and Hydraulics Transportation
Scenarios Infrastructure Impacts
» °.0
O So®
Conduct Evaluate a Real - Support and
Environmental Time Flood Empower
Planning Warning System Communities

7‘ . ) .
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Estimated Study Timeline

Through Winter 2025 Spring 2026 July 2026
Continue training Conduct project update Submit
workshops and site meeting to present deliverables to
visits to individual findings and seek funding
communities stakeholder feedback agencies
® ® ® @ ®
Winter 2025/2026 June 2026

Complete H&H
modeling and identify
transportation,

Conduct project update
meeting to present final
products incorporating

environmental and stakeholder feedback
other policy
recommendations
A - i .
15 F & Stomwater infrastructure 18



Project Partners

West Study Area North Study Area
North Central Texas Council of North Central Texas Council of Governments
Governments

Upper Trinity Regional Water District

US Army Corps of Engineers Halff Associates, Inc.

University of Texas at Arlington Highland Economics, LLC

Texas A&M AgriLife Extension Service University of Texas at Arlington

Tarrant Regional Water District Texas A&M AgriLife Extension Service

Freese and Nichols, Inc.

Halff Associates, Inc. Funders
Texas General Land Office

Texas Department of Transportation

Texas Water Development Board

Federal Emergency Management Agency
7‘? é & ;. 3rating Transportation US Army Corps of Engineers

l & Stormwater Infrastructure 19




Pre -Workshop Survey

https://www.surveymonkey.com/r/2JLR3DB
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https://www.surveymonkey.com/r/2JLR3DB

Importance of County
Watershed and Stormwater
Management

Kate Zielke, CFM & Susan Alvarez, PE, CFM
NCTCOG Environment & Development Department
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Recap of 2017 County Roundtable

AHosted by NCTCOG on March 14, 2017, and July 12, 2017

ADi scussed countiesd abilities to ad
management rules per Texas Senate Bill 936 (77R, 2001)

ADeveloped a Menu of Regionally Recommended Standards in Watershed
Management for New Development within County Requlated Areas

ANCTCOG6s Executive Board approved
2017, endorsing a recommendation for counties to adopt a resolution
and implement these standards

7‘ . ) .
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Menu of Standards

1.

w0

o o1

g/

Design infrastructure to fully developed
conditions with approved land-use
maps if data is available

Begin prote ction at the most upstream
end of the watershed above FEMA Limit
of Detail Study

Maintain unfilled valley storage areas

Protect against and reduce erosive
velocities

Match pre -developed site runoffs

Verify/require adequate downstream
conveyance

Require freeboard from fully developed
(if data is available) and changing
watershed conditions

Define written operation and
maintenance responsibilities

L4 integrating Transportation
& Stormwater Infrastructure

10.

11.

12.

13.

Size conveyance of street and storm
tsys#_ems adequately to safely convey
raffic

Create stream buffer s and preserve
open space; limit clearing and grading

Consider regional (on or off stream)
detention Incentives

Implement Conservation and/or
Cluster Development incentives

Encourage low impact development
techniques, nature-based solutions
and/or green infrastructure

23




Standards Adoption

ADallas County Court Order 2017-1375

AOther counties adopt a resolution and
Implement these standards?

7‘ .
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COURT ORDER
20171375

Trinity River Common Vision Program
East Fork Trinity - CDC Pemnit and Higher Development Standards

On a motion made by Commissioner Mike Cantrell, District 2, and seconded by Commissioner
Dr. Theresa M. Daniel, District 1, the following order was passed and adopted by the
Commissioners Court of Dallas County, State of Texas:

BRIEFING DATE: 10/17/2017
FUNDING SOURCE: N/A

Be it resolved and ordered that the Dallas County Commissioners Court does hereby support
the study of the East Fork of the Trinity River and the addition of the East Fork of the Trinity
River into the Corridor Development Certificate program, and adopt the regionally
recommended watershed management standards and incorporate these standards into future
subdivision and floodplain management standards, regulations, and policies.

Done in open court October 17, 2017, by the following vote:

IN FAVOR: Honorable Clay Lewis Jenkins, County Judge
Commissioner Dr. Theresa M. Daniel, District 1
Commissioner Mike Cantrell, District 2
Commissioner John Wiley Price, District 3
Commissioner Dr. Elba Garcia, District 4

OPPOSED:  None

ABSTAINED: None

ABSENT: None

Recommended by: Alberta Blair
Originating Department: Public Works

24




MS4 Permit Compliance Support

APermit compliance re: Minimum
Control Measures (MCM)
relative to Post-Construction
Runoff Controls

AMeets Post-Construction Runoff
Controls MCMs In both Phase 1
and Phase |l MS4 Permits

ATSI deliverables include
recommendations for related
policies, ordinances, and XA s
i m p | eme nta'“ on Photo courtesy of TAMU AgriLife- Extension
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Member Surveyson MCM Support by
NCTCOG

A2019 Stormwater Survey indicated:

AMCM for Construction Site Stormwater Runoff was identified as the top
concern followed closely by MCM for Post-Construction Stormwater
Management.

ADevelopment of regional recommendations for stormwater
management (e.g. model ordinances and contracts, guidance documents,
templates, and checklists) was the most valued NCTCOG-provided
resource (55.56% of responses) second only to trainings on a variety of
topics for various audiences (66.67% of responses).

AThe TSI study can help address both of these identified opportunities.

7‘ .
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Member Surveyson MCM Support
by NCTCOG

A2024 Survey of Phase Il Public Education Needs showed:

AMajority of respondents plan to specifically address Developers or
Construction Site Operators to meet permit requirements related to
public education and outreach.

AThe pollutants most respondents plan to address was tied between:
ASediment Runoff from Construction Activities,
APet Waste,
Alllegal Disposal of Household Hazardous Waste,
ALitter, trash containment, balloon releases, and
AGrass clippings and leaf litter.

A Anticipated outreach during the TSI study may also be used to address these
concerns.
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Synergies Between TSI
and Stormwater Management Plans

AModel ordinances

A Opportunity for Regional Stormwater
Management Coordinating Council to
iInfluence language

APublic education and outreach materials
A Could be compatible with permit requirements

AIntegration of transportation and stormwater
Infrastructure

A Potential for minimizing discharge of pollutants

ADeveloper outreach

A Opportunity to promote BMPs and structural
controls compatible with TSI

Aldentified funding strategies
A lmplementing green stormwater infrastructure e e
and nature-based solutions N s

Photo courtesy of City of Newark
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Waterfront Property No One
Wants:

How Counties Can Reduce Flood Risk through
Sustainable Growth

Stephanie Griffin, PE, CFM, FASCE
Halff
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Agenda

Introduction

Need for Infrastructure

Regulation in Counties

Countyos Legal Aut

Infrastructure

Recommendations for Future

Actions
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Introduction
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Purpose

Key takeaways :

N
_\. \ Counties have legislative authority over infrastructure.

/@’ Counties can use those legislative authorities to take a proactive
approach to flood risk.

7‘ . . ) .
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Need for Infrastructure
Regulation in Counties




Population o o

InCcreases ﬂ’ﬂvh

Over the years, the population has changed
dramatically for North Central Texas counties.

A In 2000, ~5.2M people
A In 2010, ~6.4M people
A In 2020, ~7.7M people

A In 2026, NCTCOG projects a population of
~8.6M people

A In 2050, NCTCOG projects a population of
~12.3M people

7‘
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Change in Population Density - 2026 to 2050 MOBILITY@
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Population Density - 2026
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North Central Texas
Council of Governments.
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Projected
NCTCOG Mobility 2050 Metropolitan Transportation Plan

Density is calculated as the number of persons (population) divided by square miles.

‘e, |

Persons per square mile
Rural: under 250
Exurban: 251-1,000

~ Suburban: 1,001-3,500

I Urbanized: 3,501-10,000

I Urban Core: 10,001+

nPopu-l2Dt2i6adn fDegmugiet y rom t he 2025

35




Population Density - 2050 MOBILITY@
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Persons per square mile
Rural: under 250
Exurban: 251-1,000

© Suburban:1,001-3,500

I Urbanized: 3,501-10,000

I Urban Core: 10,001+

North
Council of Governments.
Map 022 - March 2025
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Density is calculated as the number of persons (population) divided by square miles.

Projected APopu-l20t5i0mn fDaegmugiet f rom the 2025
NCTCOG Mobility 2050 Metropolitan Transportation Plan
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Flooding History

In May 2015, many counties in
North Central Texas experienced
flooding that resulted in damages
to infrastructure and property.

7/‘ vy . i FM 407 over Oliver Creek in Denton County from May 2015 flooding (Photo
s integrating Transportation f Stephen Belk
‘ l % courtesy of Stephen Belknap) 37

Stormwater Infrastructure



Flooding History

In August 2022, North Central Texas
received extreme amounts of rainfall
upwards of about 10 inches . Flash
flooding led to numerous rescues.

In Dallas, the fire department crews
responded to 195 high -water incidents
and 39 water rescues .

In Fort Worth, the fire department
responded to 133 high water calls in 24
hours .

7/‘ ¥y . . Ramp near Plano Road from August 2022 flooding (Photo
integrating Transportation 38
‘ .5 & Stormwater Infrastructure courtesy of Halff)



Flooding History

Heavy storms from this year in April, May, and June 2025 led to
multiple road closures and flood damage in North Central Texas.

2.50

WX willow Lake (1050) ** Rain Incremen t (1050)

2.00 i W
150 - E - -
1.00 it i & 0 &

mm —ﬂr N _ i _

Apr 01, 2025 Apr 16, 2025 May 01, 2025 May 16, 2025 Jun 01, 2025 Jun 16, 2025
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00

Rain Increment (in)

o

w

o
]

Rain Increment Data from Willow Creek Lake in Fort Worth, TX
(Data retrieved from NCTCOG rain gauge map)
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Count yos
Infrastructure

Legal

Aut h




County Government Structure

County Judge

County County County
Commissioner Commissioner Commissioner
1 2 3

7‘ . .
‘ S 4 integrating Transportation

& Stormwater Infrastructure

County

Commissioner
4
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Applicable Legal Documents

The following documents describe counties regulatory authority:

ATexas Constitution
ATexas Revised Civil Statutes Annotated, and the various codes:

ALocal Government Code ATax Code

AAgriculture Code AParks and Wildlife Code
AElection Code AWater Code

AGovernment Code ATransportation Code

ANatural Resources Code ABusiness and Commerce Code
AFamily Code

7‘ . ) .
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2023

Appllcable Legal GUIDE TO TEXAS LAWS
D ocume ntS FOR COUNTY OFFICIALS

TEXAS ASSOCIATION OF COUNTIES

1210 San Antonio Street, Austin, Texas 78701

Mr. Nathan Cradduck
Tom Green County Auditor & Association President

Susan M. Redford

The 2023 Guide to Texas Laws T
for County Officials prepared for

. . . . PREPARED FOR THE ASSOCIATION BY:
Texas Association of Counties is a o EBEEORE

great summary of county o g e
legislative authority.

LEGAL RESEARCH
BRI :(512) 478-3573

(888) 275-8224

TAC LEGAL HELPLINE
Ext 1663

THIS PUBLICATION IS A RESEARCH TOOL AND NOT THE COUNSEL OF AN ATTORNEY. THIS
PUBLICATION IS NOT A SUBSTITUTE FORTH'E ADVICE OF AN ATl‘ORNE\' Itis provided without warranty
of any kind and, as with any h tool, d be d ch , case law, attorney
general opinions and advice of legal counsel e.g,, your county mmey Each public officer is responsible for
determining duties of the o fﬁcewposmonhzld. Any question regarding such duties should be directed to
comp legal 1 fora
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Transportation Infrastructure

ACounties can:
AAppoint a county road engineer
ARegulate subdivision

ARegulate road & bridge construction
and maintenance

ARegulate drainage construction and
maintenance

AAcquire equipment and resources
AForm intergovernmental agreements
AEnter partnership with TXxDOT

duds Mo,

ll & Stormwater Infrastructure courtesy of Halff) 44
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Funding Transportation Plans

e s e e
ACounties can: e ———
ictri =Ettsveien BT
AForm road districts R t—

Sec

Alssue and authorize bonds for
transportation projects

ALevy taxes to repay bonds

Almpose ad valorem taxes
. L e e i R T W e
A Obtain grants ittt et

I e Sl el S )
TR A e A Gmam—" ————

E:---—“ =

l ag acaat *
::mb.—n‘-h ’b&l‘!
e . |

eC. U471 et seq.
Government Code
May issue bonds for the following purposes: To erect, | Sec. 1301.001(a)

restore, or maintain county courthouse and jail; to
purchase land/buildings for homes for dependent and

delinquent boys and girls; to establish county facilities
\/for needy or indigent in the county; to purchase and
construct bridges for public purposes; to improve and
maintain public roads;
AUthorize ang SuUe Dong D O gD O

P O g v " ——— o
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Environmental Protection

ACounties can:
AChange zoning around certain lakes
AOperate and maintain parks
AAcquire parks
AForm intergovernmental agreements
ARegulate junk and refuse
A Protect water quality

® 6 1

AN ot : . Lake Lakewood Park in Leander, TX (Photo
ad . integrating Transportation 46
y- ‘ . & Stormwater Infrastructure courtesy of Halff)




Funding Environmental Plans
b oy ey |

Tl G
Atnn & o "o aperen o® am M
By S - ——————
-
g —op s S uUww

ACounties may: el

ACharge admission to parks and S —————

N ete e Pe s Cee® o eetee

museums with voter approval S 0n o = s o s e
Alssue revenue bonds for parks

Local Government Code

vild anima Y=Y 4() 001 e
-*’- ‘*h‘h m-

'z—-‘::-&m-*w MR Ll T
P P

playqround and oncd useums and Sies,
May charge admission fee to county park upon voter | Sec. 316.001
approval;

Edﬁk“nq-ﬂ .E.‘ |- -
3—5...’ e w e ¥ T T

o § gy Sy —y - g g
EEp———

& Stormwater Infrastructure a7

7‘ . .
‘ S 4 integrating Transportation



Water Resources

ACounties can:
AContract for flood control projects
AAcquire property for flood control
AConstruct reservoirs, dams, etc.
ACreate drainage districts
AMaintain emergency programs
AGuide future development
ADevelop water plans
AProtect water quality

o Y=

7/‘ Y B : . Winding Hollow Dam in Plano, TX (Photo
ad . o integrating Transportation t f Hal
Vi ‘ . & Stormwater Infrastructure courtesy of Ha ﬁ)
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