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The Nature Conservancy

Founded in 1951, The Nature Conservancy (TNC)  is 

a non-profit conservation organization partnering 

with communities in more than 70 countries to 

create a world where people and nature thrive.

Our mission is to protect the lands and waters on 

which all life depends.

TNC recognizes that natural infrastructure and 
nature-based solutions are important tools for 

addressing interconnected challenges to benefit 

people and the environment.
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A Brief Primer on Nature-Based Solutions



NBS: An umbrella concept
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• Best Management Practices

• Green Stormwater Infrastructure

• Complete/Green Streets

• Low Impact Development

• Conservation Development

• Natural and Nature-Based 
Features/Engineering with Nature

SINGAPORE. HTTPS://WWW.BIOPHILICCITIES.ORG/SINGAPORE



NBS: A Definition

Working Definition: Nature-Based Solutions for Flood Resilience in Texas Guidance Manual

Using or imitating natural features or processes to increase resilience while 
providing sustainable benefits to people and the environment

6

Using nature to solve problems and help people



What kind of problems?

• Urban heat

• Drought

• Water quality

• Water quantity (Supply)

• Water quantity (Flood)

• Air quality

• Physical health

• Mental health
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NBS Types: FEMA
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Interconnected systems of natural 
areas and open space

Larger in scale

Manage rain where it falls to 
reduce stormwater runoff

Often built into a site or 
neighborhood without extra space

Buffers the coast from storm 
impacts & designed to support 
coastal resilience

Stabilize shorelines & reduces 
erosion

Watershed Neighborhood Coastal



Why NBS?

Ability to provide communities 
with multiple benefits 

• Air and water quality 

• Infiltration 

• Mental and physical health 

• Recreation 

• Habitat and biodiversity

• Flood mitigation/resilience 

• Aesthetics/beauty 

• Social cohesion
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Source: Brian van der Brug / Los Angeles Times

Not an NBS!!!!



NBS Spectrum

Adapted from the International Guidelines on Natural and Nature Based Features for Flood Risk Management

Hard, gray, engineered 
structures built to 

accomplish objectives

Traditional (Gray)

Combination of hard 
engineering solutions 

incorporated with 
natural or nature-based 
features to accomplish 

objectives

Hybrid Solutions

Creation, protection, or 
restoration of natural 

systems or processes to 
accomplish objectives.

Natural

Nature Based Solutions



Hybrid Solution Example

Rutgers.edu



A Very Brief History of NBS and FEMA



NBS and FEMA

The valuation of ecosystem services 
(benefits from nature) has been 
institutionalized 

• 2013 – Issues first “ecosystem services 
policy”

• 2016 – Expanded policy to new ecosystem 
types, new eligible mitigation actions

• 2020 – Projects can pass BCA on 
ecosystem service values alone

• 2022 – Updated ecosystem service values 
based on land cover type
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Real Benefits: FEMA BCA Toolkit

https://www.fema.gov/sites/default/files/documents/fema_ecosystem-

service-value-updates_2022.pdf



State and Regional Flood Planning



Texas Flood Planning- Flood Infrastructure Investment 
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* A shortage of NBS projects *



NBS in State Flood Plan and Flood Infrastructure Fund

Flood Mitigation Project (FMP) Ranking Percent Weight relevant to NBS:

• Percent Nature-Based Solutions (by cost):
• 5%

• Water Supply Benefit (Y/N)
• 5%

• Multiple Benefits
• 2.5%

• Environmental Benefits 
• 2.5%

Nature-Based Flood Risk Reduction Solutions in the State Flood Plan:

• FMP: 8 projects 

• FME: ~15 projects

• FMS: ~80 projects

17



Trinity Floodplain Prioritization Tool



Floodplains for Resilience

“Floodplains are among the most diverse, dynamic, 

productive and populated but also the most threatened 

ecosystems on Earth.”                       

~Schindler et al. Environmental Evidence. 2013.

Floodplains provide:

• biodiversity & habitat connectivity

• recreational corridors

• nutrient reduction and filtration

• reduced flood risk

• improved flood storage capacity and infiltration

• delay flows

• “room” for the river
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Silver Jackets

Silver Jackets are Interagency Teams that Facilitate 

Collaborative Solutions to State Flood Risk Priorities.

State-led Silver Jackets teams exist in all states and 

several territories, bringing together multiple state, 

federal, and sometimes local agencies and Tribes to learn 

from one another and work together to reduce risk from 

floods and sometimes other natural hazards. Silver 

Jackets teams conduct diverse collaborative efforts.

Silver Jackets Website 

Texas Silver Jackets
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Lynde Dodd, Research Biologist, 
US Army Engineer Research and 

Development Center, Lewisville Aquatic 

Ecosystem Research Facility

• Continuing Authorities 

Program (CAP)

• USACE partners with Non-

Federal Sponsors (NFS -

local governments or 

agencies) in Floodplain 

Management and Aquatic 

Ecosystem Restoration 

(AER)

• Leverage the many co-

benefits of NBS while 

improving ecosystem 

health





• One slide on FPPT
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Since 2020, TNC and the USACE Silver Jackets, Fort Worth 

District (USACE-SFW) have collaborated with Trinity Basin 

stakeholders to support the protection and restoration of 

greenspace in the floodplain.

Goals:

• Identify priority conservation opportunities in the 

floodplain to reduce flood risk and improve biodiversity, 

water quality, and additional community benefits.

• Garner largescale investment in floodplain protection and 

restoration projects and other NBS.



Trinity River Basin

• 715 river miles.

• The largest river basin beginning and ending 

in the state of Texas. 

• It drains more than 18,000 sq. miles from its 

headwaters in North Texas to Galveston Bay 

and estuary system—“one of the most 

productive ecosystems and commercial 

fisheries in the United States.”



• Is home to the fastest growing metropolitan 

areas in the U.S.

• Provides drinking water to more than 50 

percent of Texans, serving both Dallas-Fort 

Worth and Houston. 



• Experiences 

substantial flood 

related losses

ADAPTED FROM TWDB DATA.

Flood Related Building Losses ($M) Exposed crop and livestock production in floodplain ($M)
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PHASE 1- TOOL BUILDOUT & REGIONAL 
FLOOD PLANNING  (Fall 2021- Summer 2023)

• Spring 2020/Fall 2021- Convene core partners and fund. 

• February- July 2022- Discovery: 11 small focus group sessions 

with Silver Jackets project partners and other regional 

stakeholders to inform data and tool development to build out the 

GIS based tool to support regional goals.

• August 2022- February 2023- Tool buildout 

• Summer 2023: Revise tool based on feedback from regional 

stakeholders

• Winter 2023/24: Tool publicly available on the Freshwater 

Network 

Trinity Floodplain Prioritization Tool 
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• Water Quality & Soils (N, P, Sediment yield, 303d 
listed segments)

• Habitat (Terrestrial, freshwater, resilience, 
connectivity)

• Carbon Storage (above, below ground)

• Flood Risk- Community (current/future population 
exposure, building losses, SVI)

• Flood Risk- Agriculture (% floodplain in crop or 
pasture, in area of high current/future losses)

• Development pressure (in floodplain, in watershed)

• Supporting overlays (land cover, floodplain, priority 
conservation areas, development pressure, flood 
losses, exposure)

*data in parentheses is partial layer list



Use Case– Section 1135 Environmental Restoration

Section 1135 – Environmental Restoration - What areas may be 
available to protect or restore to improve aquatic habitat that could 
be funded by cost-share in Upper Trinity River Basin?

Criteria:

• Available unprotected floodplain within watershed near protected land
(possibly USACE adjacent) in 5-year flood frequency that potentially 
contributes to sediment loading to USACE project (reservoir).

 1 in 5 yr.

 HUC 12

 Available floodplain area, unprotected

 Suspended sediment yield

 Connectivity

• Possesses community flood risk reduction potential (NFS co-benefits)

 Population exposure (current and 2050)

 Expected to experience increased developmental pressure

• Supporting Layers

 5-yr

 100-yr

 Protected areas
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Use Case– Section 1135 Environmental Restoration

Section 1135 – Environmental Restoration - What areas may be 
available protect/restore to improve aquatic habitat that could be 
funded by cost-share in Upper Trinity River Basin?

Criteria:

• Available unprotected floodplain within watershed near protected land
(possible USACE adjacent) in 5-year flood frequency that potentially 
contributes to sediment loading to USACE project (reservoir).

 1 in 5 yr.

 HUC 12

 Available floodplain area, unprotected

 Suspended sediment yield

 Connectivity

• Possesses community flood risk reduction potential (NFS co-benefits)

 Population exposure (current and 2050)

 Expected to experience increased developmental pressure

• Supporting Layers

 5-yr

 100-yr

 Protected areas
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>100 acres



Use Case– Section 1135 Environmental Restoration

Section 1135 – Environmental Restoration - What areas may be 
available protect/restore to improve aquatic habitat that could be 
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(possible USACE adjacent) in 5-year flood frequency that potentially 
contributes to sediment loading to USACE project (reservoir).
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Use Case– Section 1135 Environmental Restoration

Section 1135 – Environmental Restoration - What areas may be 
available protect/restore to improve aquatic habitat that could be 
funded by cost-share in Upper Trinity River Basin?

Criteria:

• Available unprotected floodplain within watershed near protected land
(possible USACE adjacent) in 5-year flood frequency that potentially 
contributes to sediment loading to USACE project (reservoir).

 1 in 5 yr.

 HUC 12

 Available flood plain area, unprotected

 Suspended sediment yield

 Connectivity 

• Possesses community flood risk reduction potential (NFS co-benefits)

 Population exposure (current and 2050)

 Expected to experience increased developmental pressure

• Supporting Layers

 5-yr

 100-yr

 Protected areas

33FY24 SJ SWF FPPT (Dodd) 

>100 acres

>20

> 1 acre



Use Case– Section 1135 Environmental Restoration
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Section 1135 – Environmental Restoration - What areas may be 
available protect/restore to improve aquatic habitat that could be 
funded by cost-share in Upper Trinity River Basin?

Criteria:

• Available unprotected floodplain within watershed near protected land
(possible USACE adjacent) in 5-year flood frequency that potentially 
contributes to sediment loading to USACE project (reservoir).

 1-in-5 yr.

 HUC-12

 Available unprotected floodplain area

 Suspended sediment yield

 Connectivity

• Possesses community flood risk reduction potential 

 Population exposure (current and 2050)

 Expected to experience increased developmental pressure

• Supporting Layers

 5-yr

 100-yr

 Protected areas

>100 acres

>10; >18

>20

> 1 acre



Use Case– Section 1135 Environmental Restoration
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Section 1135 – Environmental Restoration - What areas may be 
available protect/restore to improve aquatic habitat that could be 
funded by cost-share in Upper Trinity River Basin?

Criteria:

• Available unprotected floodplain within watershed near protected land
(possible USACE adjacent) in 5-year flood frequency that potentially 
contributes to sediment loading to USACE project (reservoir).

 1-in-5 yr.

 HUC-12

 Available unprotected floodplain area

 Suspended sediment yield

 Connectivity

• Possesses community flood risk reduction potential 

 Population exposure (current and 2050)

 Expected to experience increased developmental pressure

• Supporting Layers

 5-yr

 100-yr

 Protected areas

>100 acres

>10; >18

>20

> 1 acre

Index >1



Use Case– Section 1135 Environmental Restoration

36

Index >1

Section 1135 – Environmental Restoration - What areas may be 
available protect/restore to improve aquatic habitat that could be 
funded by cost-share in Upper Trinity River Basin?

Criteria:

• Available unprotected floodplain within watershed near protected land
(possible USACE adjacent) in 5-year flood frequency that potentially 
contributes to sediment loading to USACE project (reservoir).

 1-in-5 yr.

 HUC-12

 Available unprotected floodplain area

 Suspended sediment yield

 Connectivity

• Possesses community flood risk reduction potential 

 Population exposure (current and 2050)

 Expected to experience increased developmental pressure

• Supporting Layers

 5-yr

 100-yr

 Protected areas

>100 acres

>10; >18

>20

> 1 acre



Use Case– Section 1135 Environmental Restoration

Section 1135 – Environmental Restoration - What areas may be 
available protect/restore to improve aquatic habitat that could be 
funded by cost-share in Upper Trinity River Basin?

Criteria:

• Available unprotected floodplain within watershed near protected land
(possible USACE adjacent) in 5-year flood frequency that potentially 
contributes to sediment loading to USACE project (reservoir).

 1 in 5 yr.

 HUC 12

 Available flood plain area, unprotected

 Suspended sediment yield

• Possesses community flood risk reduction potential (NFS co-benefits)

 Population exposure (current and 2050)

 Expected to experience increased developmental pressure

• Supporting Layers

 5-yr

 100-yr

 Protected areas
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>100 acres

>10; >18

Index >1

>20



Next Steps



• One slide on FPPT
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Includes adaptation of TNC’s Floodplain Prioritization Tool 

(FPPT) to the Trinity Basin: Trinity Floodplain Prioritization Tool 

Inform Regional and State Flood Plan investment

Stakeholder planning to prioritize, evaluate, and prepare a 

portfolio of NBS for implementation



Stakeholder Planning & Project 
Development

~Share with stakeholders to encourage on the ground 

investment.

~Stakeholder planning to prioritize, evaluate, and 

prepare a portfolio of NBS for implementation.

https://nature.org/suns



Thank You

Justin.Kozak@tnc.org




