
24 September 2024
GreeN FUtUreS NetWOrK

JAIme rAmIrO DIAZ
UrbAN DeSIGN DIreCtOr

Living With Water®

Adaptation Community of Practice

Jaime Ramiro Diaz



We focus on education, historic preservation, and Living With Water™ projects at all scales.

Architecture / Environment



Our Approach

We collaborate with partners and communities all over the world.  
Wherever we are, we work local.



Louisiana Children's Museum
New Orleans, LA / Mithun with Waggonner & Ball

Historic New Orleans Collection 
New Orleans, LA / Waggonner & Ball

U.S. Custom House
New Orleans, LA / Waggonner & Ball

Gretna City Park 
Gretna, LA/ Waggonner & Ball

Focus Areas

Education  
& Institutions

Culture

Water
Resilience  

& Sustainability

Restoration 
& Preservation

History



Hurricane Katrina
New Orleans

source: Ralph Madison



Flooded City, 2005
New Orleans



Historic City, 1888
New Orleans



Lines of Defense
New Orleans



Concealed Assets
New Orleans



Lines of Defense
New Orleans



Lines of Defense
New Orleans



Street Flooding
New Orleans



1 mile

Severe Repetitive Loss
1 property per dot

LEGEND

10 year storm flooding

Repetitive Flood Loss
Greater New Orleans Urban Water Plan



Integrated Flood Protection
Westzeedijk, Rotterdam



Integrated Flood Protection 
Westersingel, Rotterdam



Infrastructure Investment + Amenity
Greater New Orleans Urban Water Plan



Drainage systems 
are regularly 
overwhelmed by 
too much runoff, 
causing flooding.

Excessive pumping 
causes the land to 
sink by lowering 
groundwater levels.

Critical water assets 
are wasted, hidden 
behind walls, buried 
underground, or 
pumped out of sight.

1 2 3

Problems Identified
Greater New Orleans Urban Water Plan



Greater New Orleans Urban Water Plan
Develop first Water Plan in the United States towards a paradigm shift in local stormwater management
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Mirabeau Water Garden
Gentilly Resilience District



Wet - Typical Rain Storm (1-3 inches)
Mirabeau Water Garden



Wet - Heavy Rain Storm (2-year event)
Mirabeau Water Garden



Wet - Heavy Rain Storm (10-year event)
Mirabeau Water Garden



Norfolk



DUTCH DIALOGUES
Virginia / Life at Sea Level

Norfolk 1877

Norfolk 1877



DUTCH DIALOGUES
Virginia / Life at Sea Level

Subsidence Potential and Flood Risk

Flood Risk



High Tide Flooding on East Water Street
September 20th 2024
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Dakar * Juarez * Boston
Dallas * Vejle  *  Norfolk, Virginia
Medellín * Bangkok * Rio de
Janeiro * Barcelona * Los Angeles 
Rome * Chicago * Da Nang 
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Singapore * Lisbon * Mexico City
Cali * Santiago de los Caballeros 
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Surat * Jacksonville * San Juan
Durban * Sydney * Pittsburgh
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Region * Ashkelon * Wellington 
City * St. Louis * Toyama * Byblos 
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Chennai * Oakland * Bristol
Santa Fe * Berkeley * Boulder

JANUARY 2018 
HAMPTON DUTCH DIALOGUES REPORT

Living with Water Hampton: 
A Holistic Approach to 
Addressing Sea Level Rise  
and Resiliency
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Norfolk
Newton’s Creek Watershed Graphics

RVAR SUBAREAS

AREA 1

AREA 2

AREA 3
AREA 2B

25' Overall
16' Path

FLOOD GATE OR
DEPLOYABLE CLOSURE
WHERE OPENINGS ARE

REQUIRED SHEET PILE
CUT-OFF WALL

USACE PROTECTION ELEV.
16.5' NAVD88
FINISHED FLOOR
13.5' NAVD88

BATTERED PILE
ON RIVER SIDE

Catalyst for Hampton Roads Resilience
Dutch Dialogues Virginia -> Resilient Hampton, Norfolk Resilience, to Chesapeake  

Norfolk 
Resilience 
Strategy

Norfolk RVAR USACE Workshops USACE PED

NDRC Application

Resilient Hampton

Newmarket Creek 
Water Plan

Langley JLUS Downtown, Phoebus 
Buckroe Water Plan

Future ProjectsEnvironmental Impact 
Bond Pilot Projects

St. Paul’s Blue Greenway Freemason Bridge

HUD NDR Ohio Creek Project

Chesapeake 
Industrial Waterfont

2015 2016 2017 2018 2019 2020 2021 2022 2023

Dutch Dialogues 
Virginia



Norfolk Ohio Creek Watershed Resilience
Enhancing resiliency and quality of life for a coastal urban community through nature-based design

Proposed projects identified through a workshop-centered process that began with the Dutch Dialogues Virginia



Norfolk Ohio Creek Watershed Resilience
Enhancing resiliency and quality of life for a coastal urban community through nature-based design

Ohio Creek Watershed Project Drone Photos  
 8/4/2021 
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Public fishing pier improves waterfront access in coordination with strengthened edge protection from sea level rise and storm surge Pump station is a reslience hub that serves as a 
gateway to the new public fishing pier

Aerial photo of living shoreline and berm under-
construction

Design vision developed through charrettes 
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Pretty Lake Surge Barrier
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A system of floodwalls with a levee, surge barriers, and natural and nature-
based features, extending from Ghent through downtown connecting to the 
Ohio Creek Watershed project.

A system of floodwalls and storm surge barriers to reduce storm surge from 
entering Pretty Lake at Shore Drive.

A storm surge barrier from Norfolk International Terminal (NIT) to the 
Lambert’s Point area to reduce storm surge risk to the Lafayette River 
watershed.

A system of floodwalls, storm surge barriers, and tide gates to reduce storm 
surge from entering Broad Creek at I-264.

A series of property-specific flood mitigation projects: home elevations, 
basement fills, floodproofing, etc. 

Project Phases
The City wide project is divided into 5 implementation phases

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

1A	 Berkley	Bridge	to	Chesterfield	Heights

1A PS Harbor	Park	and	Newtown	Creek

1B	 Town	Point	Park/Waterside

1C	 Ghent	to	Town	Point	Park

1D	 Downtown	Floodwall

2	 Pretty	Lake	Surge	Barrier

3	 Lafayette	Outer	Surge	Barrier

4	 Broad	Creek	Surge	Barrier

NS Multiple	Areas	in	the	City

Construction Phase

Design Phase

LOCATIONPHASE

*Timelines are approximate and subject to change.



Lafayette River

Gates to Maintain Tidal Flows
in Non-Storm Conditions

Gates to Maintain 
Navigation Channel

Structural Projects
Lessening the impact of a hazard by modifying the hazard itself through construction

Ohio Creek Watershed Project Coastal Protection Alignment

Bin Wall
Flood Wall 
Incorporated 
Into Park

Pump Station
Flood Gate

Park Expansion
Berm up to Flood Wall

Elevated Park

Lafayette Storm Surge Barrier Phase 3

Waterside Drive Phase 1

Ohio Creek Watershed Project Pump Station



ELIZABETH RIVER

ELIZABETH RIVER

FREEMASON HARBOR
FREEMASON HARBOR

THE HAGUETHE HAGUE

SMITH CREEK
SMITH CREEK

LAFAYETTE RIVER
LAFAYETTE RIVER

USACE 2021 Alignment 

Option 1

Option 2 

Option Alternatives 

LEGEND

Alignment Height 16.5

Elevation & Tidal Range
Source: 2020 USGS, NOAA

USACE Alignment Height

Level of Development Bu�ers

4 �

0 NAVD

 -5 �

 -10 �

 -15 �

 -20 �

 -30 �

6 �
8 �
10 �
12 �
14 �

12 �

Inner

Gates

Possible Future Pumps

Outer

16.5 �

9 �
6 �

Alignment is virtually never 
shorter than 5 � in this reach

 -25 �

MLLW -1.61 �

MHHW 1.15 �

Parcels
Publically Owned
Private

Elizabeth River Trail

P

Existing PumpsP

P

P

Phase 1C

Phase 1C 
February 2024 Strategy Workshop



Phase 1A 
October 2023 Waterside Drive Workshop
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Norfolk Coastal Storm Risk Management Program
Assisting the City of Norfolk implement US Army Corps of Engineers flood risk reduction projects

Elizabeth River Trail on top of floodwall alignment at Harbor ParkTypical profile with trail, floodwall, and living shoreline

Ferry landing access at Harbor Park

Harbor Park Stadium

USACE Pump Station

Elizabeth River Trail

Living Shoreline

Harbor Park Stadium

Floodgate with 
Pedestrian Access 
to Ferry Landing

Living Shoreline

Elizabeth River Trail

PHASE 1A
PHASE 1B

PHASE 1C

HARBOR 
PARK

ELIZABETH RIVER

DOWNTOWN 
NORFOLK

PHASE 1D
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Natural & Nature-Based Features
Flood mitigation solutions that mimic natural processes

St. Paul’s Blue Greenway Ohio Creek Watershed Project Living Shoreline



Stormwater
Managing water within the CSRM alignment

Large Event Pavilion

Destination Play

Community 
Building

Day-lit Creek &  
Restored Wetlands

Maintenance 
Building

Freemason Bridge

Existing Culvert

Ohio Creek Watershed Project Permeable Parking Surfaces and Pump Station

St. Paul’s Blue Greenway



02/06/2024

MOF FATT & NICHOL / WAGGONNER & BALL / SGA / WSSINewton’s Creek Daylighting

Detention + Surface Water + Ecosystem

Trees + Street Grid + Open Space

Access + Amenities

Drainage Infrastructure + Elevation

Historic Landscape + Geohydrology

5ST. PAUL’S BLUE-GREENWAY SYNTHESIS DOCUMENT

Layered Planning Strategies

Existing Challenges

Proposed Strategies

Detention + Surface Water + Ecosystem

Trees + Street Grid + Open Space

Access + Amenities

Drainage Infrastructure + Elevation

Historic Landscape + Geohydrology

5ST. PAUL’S BLUE-GREENWAY SYNTHESIS DOCUMENT

Layered Planning Strategies

Existing Challenges

Proposed Strategies



Large Event Pavilion

Destination Play

Community 
Building

Daylit Creek &  
Restored Wetlands

Maintenance 
Building

Freemason Bridge

Existing Culvert

View Looking South from North Plaza and Weir 02/06/2024



Large Event Pavilion

Community Building

Freemason Bridge

South Pedestrian Bridge

Amphitheatre

South Weir

Daylit Creek &  
Restored Wetlands

North Weir

View Looking North from South Pedestrian Bridge and Weir 02/06/2024



Non-Structural Projects 
Focused on reducing property damage

1

2

3

4

5
6

Moore’s Bridges Water Treatment Plant

1

HSRD Army Base  
Waste-Water Treatment Plant

3

HSRD Pumping Stations

5

VDOT Highway Facility

2

HSRD VIP Site  

4

City of Norfolk Pumping Stations

6

 

Critical infrastructure 
facilities in the City include 
water treatment plants, 
waste water treatment 
plants, pumping stations 
and highway facilities. 
These facilities are crucial 
to the services provided 
by the City.

project timeline
Construction PhaseDesign and Coordination Phase

2023 2024 2025Phase 1: 1 year Phase 2: 4-5 years 2029

critical infrastructure

www.resilientnorfolk.com project partners
OFFICE OF RESILIENCE

the city of

N RFOLK
®

The Elevating Homes Pattern Book 



Charleston



Charleston Water Plan
A Foundational Strategy for Managing Flood Risks and Embracing Water’s Place in the City’s Future

Forces of Water

Layered Planning

Communities

Infrastructure

Land & Water

Elevation-based Planning



Charleston Water Plan
A Foundational Strategy for Managing Flood Risks and Embracing Water’s Place in the City’s Future

The Charleston Water Plan outlines strategies & projects to manage 
future flood risks, ensuring the City’s long-term resilience and 
sustainability through proactive & inclusive measures.



LA SAFE



Coastal Condition
Louisiana



Louisiana: High + Low Landscape
Water and wetlands removed. Areas below sea level are shown in purple.

DATA SOURCE: USGS / MAP CREDIT: WAGGONNER & BALL ARCHITECTURE/ENVIRONMENT



BONNET CARRE 
SPILLWAY

MORGANZA
FLOODWAY

OLD RIVER
CONTROL STRUCTURE

Lines of Defense
Mississippi Delta



Lines of Defense
Mississippi Delta



Sediment Discharge
Missouri River and Mississippi River 

source: U.S. Geological Survey



Wetland Loss
Louisiana

source: Monique Verdin



APRIL 2019

Our Land and Water 
A Regional Approach to Adaptation

Terrebonne Parish 
Adaptation Strategy

APRIL 2019

St. Tammany Parish 
Adaptation Strategy

APRIL 2019

St. John the Baptist Parish 
Adaptation Strategy

APRIL 2019

Plaquemines Parish 
Adaptation Strategy

APRIL 2019

Lafourche Parish 
Adaptation Strategy

APRIL 2019

Jefferson Parish 
Adaptation Strategy

APRIL 2019

Regional & Parish Adaptation Strategies
LA SAFE

LASAFE.la.gov



Goal 1: Manage Flooding and Subsidence

Goal 2: Direct Growth to Low Risk Areas

Goal 3: Improve Mobility throughout the Parish and Region

Goal 4: Strengthen and Diversify Local Economies

Goal 5: Protect and Promote Historic and Cultural Assets

Adaptation Goals & Strategies
LA SAFE 



Coastal Condition, 1820
LA SAFE



Coastal Condition, 1960
LA SAFE



Coastal Condition, 2017
LA SAFE



Coastal Condition, 2067 (No Action)
LA SAFE



Coastal Condition, 2067 (With Action)
LA SAFE
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Ecology and Infrastructure
LA SAFE
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Low Risk
Minimal storm surge flood risk projected and outside the current 100-year floodplain

Moderate Risk
>0 – 6’ projected storm surge flood depths or within the current 100-year floodplain

High Risk
>6’ projected storm surge flood depths

In low-risk areas, LA SAFE recommends prioritizing sustainable, long-term growth strategies. These areas are best suited to 
receive more residents and continue to grow as individuals in high- and moderate-risk areas seek higher ground. LA SAFE 
recommends that low-risk areas prepare for multimodal and mixed-use development patterns that can accommodate larger 
populations affordably and safely. Land with a lower future risk profile is limited, and higher density development in these 
areas should be considered to incentivize long-term population growth and commercial activity while maintaining and 
improving ecological health. 

Many coastal workers live and work in moderate-risk areas. They depend on safe and affordable housing options, reliable 
transportation and evacuation routes, and access to basic services. Moderate-risk areas can continue to support communities 
and the coastal economy through strategies that harden and protect existing assets. Elevated housing, protected 
transportation routes, harbors of refuge, and resilient supply chains can work together to enable residents to continue 
thriving in moderate-risk areas.

Much of Louisiana’s working coast, the economic lifeblood of the region, is in high-risk areas. The state must support and 
maintain its working coast while adopting strategies to minimize threats to lives and infrastructure. Commercial fishing, oil 
and gas extraction, and navigation industries all depend on safe access to the coast and infrastructure adapted to high-risk 
conditions. As residential populations move away from these areas due to mounting risks and costs, these areas have the 
potential to transition into recreational and ecotourism destinations and support new economic opportunities.

BAYOU
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Ridge Restoration

Wetland Terraces
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Barrier Island 
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Low Risk
Minimal storm surge flood risk projected and outside the current 100-year floodplain

Moderate Risk
>0 – 6’ projected storm surge flood depths or within the current 100-year floodplain

High Risk
>6’ projected storm surge flood depths

In low-risk areas, LA SAFE recommends prioritizing sustainable, long-term growth strategies. These areas are best suited to 
receive more residents and continue to grow as individuals in high- and moderate-risk areas seek higher ground. LA SAFE 
recommends that low-risk areas prepare for multimodal and mixed-use development patterns that can accommodate larger 
populations affordably and safely. Land with a lower future risk profile is limited, and higher density development in these 
areas should be considered to incentivize long-term population growth and commercial activity while maintaining and 
improving ecological health. 

Many coastal workers live and work in moderate-risk areas. They depend on safe and affordable housing options, reliable 
transportation and evacuation routes, and access to basic services. Moderate-risk areas can continue to support communities 
and the coastal economy through strategies that harden and protect existing assets. Elevated housing, protected 
transportation routes, harbors of refuge, and resilient supply chains can work together to enable residents to continue 
thriving in moderate-risk areas.

Much of Louisiana’s working coast, the economic lifeblood of the region, is in high-risk areas. The state must support and 
maintain its working coast while adopting strategies to minimize threats to lives and infrastructure. Commercial fishing, oil 
and gas extraction, and navigation industries all depend on safe access to the coast and infrastructure adapted to high-risk 
conditions. As residential populations move away from these areas due to mounting risks and costs, these areas have the 
potential to transition into recreational and ecotourism destinations and support new economic opportunities.
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Low Risk
Minimal storm surge flood risk projected and outside the current 100-year floodplain

Moderate Risk
>0 – 6’ projected storm surge flood depths or within the current 100-year floodplain

High Risk
>6’ projected storm surge flood depths

In low-risk areas, LA SAFE recommends prioritizing sustainable, long-term growth strategies. These areas are best suited to 
receive more residents and continue to grow as individuals in high- and moderate-risk areas seek higher ground. LA SAFE 
recommends that low-risk areas prepare for multimodal and mixed-use development patterns that can accommodate larger 
populations affordably and safely. Land with a lower future risk profile is limited, and higher density development in these 
areas should be considered to incentivize long-term population growth and commercial activity while maintaining and 
improving ecological health. 

Many coastal workers live and work in moderate-risk areas. They depend on safe and affordable housing options, reliable 
transportation and evacuation routes, and access to basic services. Moderate-risk areas can continue to support communities 
and the coastal economy through strategies that harden and protect existing assets. Elevated housing, protected 
transportation routes, harbors of refuge, and resilient supply chains can work together to enable residents to continue 
thriving in moderate-risk areas.

Much of Louisiana’s working coast, the economic lifeblood of the region, is in high-risk areas. The state must support and 
maintain its working coast while adopting strategies to minimize threats to lives and infrastructure. Commercial fishing, oil 
and gas extraction, and navigation industries all depend on safe access to the coast and infrastructure adapted to high-risk 
conditions. As residential populations move away from these areas due to mounting risks and costs, these areas have the 
potential to transition into recreational and ecotourism destinations and support new economic opportunities.
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MAP 13. POPULATION 
CHANGES 2000 – 2010
Between 2000 and 2010, upper parishes 
had a population increase while coastal 
parishes experienced a population decrease. 
The exception is Terrebonne and Lafourche 
Parishes, which each had a 7% population 
increase.
Sources: Data prepared by ESRI, sourced from U.S. 
Census Bureau, Census 2000 Summary File 1 and 
Census 2010 Summary File 1; CPRA Flood Risk 
Medium Scenario Modeling Data, 2017; for all 
basemap data, see References
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MAP 13. POPULATION 
CHANGES 2000 – 2010
Between 2000 and 2010, upper parishes 
had a population increase while coastal 
parishes experienced a population decrease. 
The exception is Terrebonne and Lafourche 
Parishes, which each had a 7% population 
increase.
Sources: Data prepared by ESRI, sourced from U.S. 
Census Bureau, Census 2000 Summary File 1 and 
Census 2010 Summary File 1; CPRA Flood Risk 
Medium Scenario Modeling Data, 2017; for all 
basemap data, see References

N

Legend
Land
Wetlands
Water
Non-Federal Levee
CPRA Proposed Levee
Parish Boundary

N

-29%
Dulac
1,463

+7%
Terrebonne 

Parish

-46%
St. Bernard 

Parish

-29%
Orleans 
Parish

-14%
Plaquemines 

Parish

-5%
Jeferson

Parish
+7%

Lafourche
Parish

+10%
St. Charles 

Parish

+7%
St. John the 

Baptist Parish

+4%
St. James 

Parish

+22%
St. Tammany 

Parish+40%
Ascension 

Parish

+39%
Livingston 

Parish
+7%

East Baton 
Rouge Parish

Terrebonne Parish inset

N

-29%
Chauvin

2,912

-14%
Montegut

1,540

+21%
Bourg
2,579

+3%
Houma
33,670

+17%
Schriever

6,853

+13%
Bayou Cane

19,355

+13%
Gray
5,584

Legend
Land
Wetlands
Water

3 | Regional  Think ing 77

x,xxx

Population Gain

Population Loss

Total Population 2010

Flood Depths

3’ —
6’ —
9’ —

12’ —
>15’ —

Shifting Populations 2000-2010
LA SAFE



LASAFE
Community 
Resettlement





Historic Landscape

source: isledejeancharles.com
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ECONOMICECONOMIC WETLANDWETLAND RESIDENTIALRESIDENTIAL

WETLAND PLANTS WILL BE A NATURAL 
BUFFER BETWEEN ECONOMIC AND 
RESIDENTIAL AREAS.
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New Isle Plan



New Isle Hydrology



Commercial Buildings
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Residential Petal Plan



Residential Lot Design
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SOURCE: OLIN LANDSCAPE ARCHITECTS
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United Houma Nation Tribal Headquarters
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A102

SITE PLAN,
FLOOR PLANS
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Adaptation Sequence
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Building Elevation Considerations

- Residential construction
- Wide range of contractors
- Structure aligns with existing foundation
- Accessible by ramp ( ~ 50’ ramp )

- Fire separated construction
- Commercial / Specialty contractors
- Foundation bearing points TBD
- Requires elevators / lifts ( ~ 200’ ramp )



United Houma Nation Tribal Headquarters
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Proposed Renovation



United Houma Nation Tribal Headquarters
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Proposed Renovation



Point of Contact

Rami Diaz
Waggonner & Ball
ramiro@wbae.com
504.524.5408
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