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Urban Water Challenges
Living With Water®

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.
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Design Storm Events
Rainfall Intensity and Volume
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Increasing Storm Intensity
Floods Worsening due to Warming Climate
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Recent Flooding
City of New Orleans Response

Credit: nola.com Credit: nola.com
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7979Greater New Orleans  Urban Water Plan

Introduce circulating canal system
Recharge groundwater and raise water table

Lakefront closure structures for 
outfall canals in place

Remove outfall canal floodwalls
Access outfall canals and water 
networks as high-quality public spaces

Introduce retention features on vacant lots
Increase permeability 

Increase storage capacity in public 
spaces, such as parks and underu-
tilized rights-of-way 

79

leaves of a tree. That is, hundreds and 
thousands of these “leaves” can be created 
across the region’s 155 square miles. Each 
slows and absorbs water where it falls, 
and the water that does run off is cleaner 
and reduced in volume. Just as a tree’s 
leaves provide bene�its for the surrounding 
environment by cleaning the air, by 
absorbing water, by providing shade, and 
by providing homes for variegated �lora and 
fauna, so too will the addition of “leaves” 
to today’s drainage systems provide 
quanti�iable and long�term bene�its to the 
people and environment of the region.

Store & Use 
The metaphor of the tree has further 
utility in thinking about the importance of 
storing water within a drainage network. 
Each tree is a reservoir within which water 
from the last rainstorm is stored, and from 
which the tree’s tissues draw the moisture 
that is necessary for survival and growth. 
Similarly, existing drainage networks 
bene�it from the addition of storage areas 
that can accommodate stormwater that 
exceeds the capacity of existing systems. 
Safely stored, stormwater can be absorbed 
into the ground to replenish groundwater, 
or diverted to municipal and industrial 
uses ranging from irrigation to power 

The region can take the �irst step 
from pump��irst drainage systems 
towards an integrated living water 
system by replacing paved areas 
wherever possible with vegetated 
and pervious surfaces that absorb 
large quantities of rainfall.

Conventional vs. 

Slow, Store & Use, Drain

These simplified hydrographs compare 
different strategies for improving drainage. 
Slow and Store retrofits are cost-effective 
means of altering the distribution of runoff 
over time, which reduces flooding without 
increases in pumping capacity.  
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Paradigm Shift
Living With Water® Approach
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1828 Survey Map
Development Pattern on High Ground, Along Bayous

New Orleans was settled on the 
high ground along the Mississippi 
River and along Bayou St. John, 
which provided access to the 
Gulf of Mexico. Drainage followed 
topography. Stormwater runoff 
flowed across the landscape from 
the higher ground down to the 
low lying swamps at the “back of 
town.”
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Surface Elevation
Shallow Slope, Ridges and Depressions

The land surface of the city 
slopes very gradually from the 
high ground along the river to 
the former swampland at the 
bottom of the bowl. The land is 
very flat - when minor ridges and 
depressions trap runoff, localized 
flooding results. The drainage 
system helps to move the water 
away from these low points to the 
pump stations.
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Drainage System
Pipes to Canals to Pumps

The New Orleans drainage system 
collects surface runoff in catch 
basins, which connect to pipes 
and then canals, where it flows by 
gravity to pump stations, which lift 
the stormwater into outfall canals. 
The Sewerage and Water Board 
manages the pump stations and 
the canals and pipes larger than 
36” in diameter. The Department of 
Public Works manages the smaller 
lateral pipes and catch basins in 
the streets.
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Tree Canopy + Vegetation
Impervious Surfaces Increase Flooding and Heat Island Effect

Trees and Vegetation

Lafayette Square

Duncan Plaza

Moonwalk

Mississippi River 
Heritage Park

Infrared aerial imagery illustrates 
vegetation and tree canopy. The 
DDD and Drainage Pump Station 
(DPS) 2 watershed have the 
highest impervious surface ratios 
in New Orleans. This results in 
large stormwater runoff volumes 
and high urban heat island effect. 



10/23/19

Heat Island Effect
Urban Development, Increased Heat Hazard

Extreme Heat

Severe Heat

High Heat

Above Average Heat

Lafayette Square

Arena Roof

Duncan Plaza

Moonwalk

Remote sensing data of heat 
radiated from surfaces. Parking 
lots, roofs, and roads absorb and 
radiate heat. Trees, vegetation, 
water, and insulated cool roofs 
reflect heat, reducing the heat 
island effect.
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Drainage System
SWB and DPW Networks

DPW Pipes

SWB Canals

Major SWB canals within the DDD 
are located on Claiborne Ave, 
Loyola Ave, Julia St, Canal St, and 
Chartres St. They collect flow into 
the St. Louis Canal, which leads to 
DPS 2 on Broad St. Sub-catchment 
areas are illustrated here, color 
coded with impervious surface 
percentages. DPW drainage pipes 
are light blue.



10/23/19

Substandard DPW Pipes
Pipes Less than 15” in Diameter

An estimated total of 126,173 linear 
feet of pipe are undersized, per 
DPW minumum standards. This 
is a major contributor to street 
flooding during heavy rains.
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Flooding: 10 Year Storm Model
Repetitive Flood Loss 

The 10 year statistical storm model 
rendering at right was created in 
2011 by CDM Smith. Overlaid on 
the drainage system, it indicates 
areas where the system may 
be overwhelmed. Pre-Katrina 
FEMA repetitive loss claim data 
is overlaid, with dot size relative 
to total paid for losses. Updated 
modeling and repetitive loss data 
should be acquired in a larger 
study.
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Section Profile at Canal Street
100x Vertical Exaggeration

LEGEND

An exaggerated section profile 
through areas that experience 
some of the worst flooding 
shows how shallow depressions 
and ridges trap runoff. Between 
Decatur St/Magazine St and 
the river, the slope is notably 
steeper than the nearly flat land 
area that extends to the pump 
station at Broad St. Note the large 
depression between Claiborne Ave 
and Basin St, and the artificially 
higher land at the new University 
Medical Center at Galvez St.
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Section Profile at Duncan Plaza
100x Vertical Exaggeration

LEGEND

An exaggerated section profile 
through areas that experience 
some of the worst flooding shows 
how shallow depressions and 
ridges trap runoff. Both Duncan 
Plaza and Lafayette Square 
are ideally located on relatively 
higher ground to store intercepted 
stormwater.
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Grey Infrastructure Improvements 
Addressing Undersized Drainage in the Current System 

 

 126, 173 linear feet of drainage infrastructure 
is of diameter smaller than 15” 
 
 Upsizing these pipes to 15” in diameter meets 
Department of Public Works Standards and 
increases stormwater volume storage capacity of 
the system by 643,481 Gallons 

 

 Storage Capacity of the improved grey 
infrastructure more than doubles current capacity 
of the undersize “main line” drainage pipes 
 
 Upgrades to pipe storage increase total storage 
capacity to 1,158,266 Gallons 

Grey Infrastructure Improvements
Addressing Undersized Drainage in the Current System
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Grey Infrastructure Improvements 
Addressing Undersized Drainage in the Current System 

 

 
 Upgrades to pipe storage increase total storage 
capacity to 1.15 Million Gallons 
 
 Pervious pavement parking lanes on 45 blocks 
provide a capacity of approximately 1.85 Million Gallons 
 
 With the 7.8 Million Gallons of underground storage 
at Duncan Plaza the total potential storage volume will be 
10.8 Million Gallons 
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Grey + Green Infrastructure Improvements
Large Scale Storage in Streets and Open Spaces
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Stormwater Storage 

 
 

 Increased storage decreases initial stormwater 
volume surplus 

 

 Increased storage in the system allows more 
capacity for traditional grey infrastructure to manage 
stormwater 

 

 Surplus stormwater is managed by the traditional 
system over more time  
 
 Utilizing and maximizing available storage is 
essential to break the cycle of initial inundation + 
recovery, and creates a steady system of stormwater 
management 

Decrease in stormwater 
volume 

Increased stormwater 
storage time  

Stormwater Storage Benefits
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Proposed Stormwater Interventions
Pervious Paving and Large Subsurface Storage

Potential Interceptor Streets

Water Plaza

Lafayette Square

Duncan Plaza

Mississippi River 
Heritage Park

Potential 
Interceptor 
Streets

Intensive stormwater interventions 
have been proposed. Pervious 
parking lanes with gravel 
subsurface storage has been 
proposed for 45 blocks, combined 
with large subsurface detention in 
Duncan Plaza. The arrangement of 
the pervious street interventions 
has yet to be designed, but this 
graphic shows an option where 
cross slope streets would intercept 
runoff.

Publicly owned parcels, parks, and 
neutral grounds are additional 
opportunities for large scale water 
storage.
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Existing Street Condition
Undersized Pipes, Impermeable Surfaces, and Frequent Flooding

Existing Asphalt

Catch Basin

Undersized Pipe
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Proposed Interceptor Street
Improved Drainage, Permeable Parking Lane, Subsurface Storage

Larger Infiltrating 
Drainage Pipes

Permeable Asphalt 
or Concrete

Gravel Storage

Permeable Concrete Parking Lane at S. Galvez

Alternate: Pave Drain Modular Permeable Pavers
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Living With Water® Alternative
Improved Storage, Ecological, and Spatial Quality 

Infiltrating Pipe

Pave Drain

Gravel Storage

Bioretention 
Bump Out

Improved 
Crosswalks

Bioretention Plantings, Seattle

Structural Sidewalks Provide Space for Tree Roots 
and Water Storage
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Right of Way Green Infrastructure
Green Infrastructure Precedents

10 Roadway Retrofits 

Descrip  on: Bioswales reduce stormwater runoff  volumes 
by slowing the water and direc� ng the water into soil 

and root systems. Bioswales remove pollutants and 
sediment by  ltering  ows through vegeta� on 

and then se� ling due to the slow movement 
and shallow depth of water. In ltra� on and 

evapotranspira� on reduce runoff  volumes 
while other biochemical processes remove 

the remaining dissolved components of 
pollutants. 

Impact on Water Assignment: 
Capacity and runoff  reduc� on rates 

vary based on bioswale width, 
depth, and length.

Es  mated Cost (2012): $100 - 
$275 per linear foot

Bioswales

Greater New Orleans  Urban Water Plan 9

Descrip  on: Pervious paving acts as a deten� on and 
in ltra� on stormwater BMP. The surface layer of pervious 

paving contains void space that allows stormwater 
runoff  to in ltrate to the subsurface,  rst passing 

through the surface layer and then a load-bearing 
subbase course that also detains water. 

Impact on Water Assignment: The capacity 
is dependent on the material’s void ra� o. 

Research shows an average reduc� on of 
the SCS runoff  curve from 89 to 45.   

Es  mated Cost (2012): $8 to $12 
per square foot for traffi  c-rated 
pervious concrete. Standard 
concrete roadways average $7 
to $11 per square foot. Pervious 
concrete con� nues to drop 
in price as more contractors 
become familiar with it, and 
is almost compe� � ve with 
standard concrete.

Pervious Pavement

Green Street Program
Portland

Calabasas 
California
RRM Design Group

Green Streets 
Program
Rego Park
New York

Paso Robles 
California
 SvR

Best Practices
Urban Bioswale

Sustainable Urban 
Drainage System Llanelli 
Wales

Best Practices
Porous Parking
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Duncan Plaza
Subsurface Storage Capacity

The proposed subsurface storage 
at Duncan Plaza has an ambitious 
capacity 7.8 million gallons. This 
translates to about 24 acre/feet, 
or about 24 football fields, 1 foot 
deep. The Mirabeau Water Garden 
HMGP project is designed to hold 
at least 25 acre/feet. 

With a 6 foot storage depth, more 
than 4 acres of surface area is 
required (with 75-95% void space). 

The figures at right highlight 
areas for potential storage zones, 
assuming space to preserve 
existing oaks along Loyola Ave 
and working with the current 
landscape design. The area 
highlighted is only 3.5 acres.

More intensive subsurface storage 
would be required to achieve the 
stated storage target, or possibly 
a different design approach that 
uses a combination of above and 
below ground storage. Distributing 
storage around the DDD would be 
a beneficial approach.

Water Plazas both manage 
stormwater and celebrate water as 
an amenity. Berms, depressions, 
rain gardens and water features 
create above grade capacity. Existing Site OJB Proposal

3.5 Acres 3.5 Acres
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Subsurface Water Detention
Typical -> Intensive

Modular 
Storage 
Units

Park Above Cisterns
Kasukabe, Japan

Large, Underground 
Concrete Cisterns
Kasukabe, Japan

Precast Storage 
Vaults

Plastic Storage 
Vaults
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Water Plazas
Safety + Amenity

Tanner Springs Park
Portland
CMS

Engehave Park, 
Copenhagen
Tredje Natur

Redfern Park
Sydney, Australia

Tanner Springs Park
Portland
CMS
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DPW Scope
Proposed work will have positive impacts on flooding in DDD and downstream areas
Hydrologic & Hydraulic modeling is needed to validate impacts 

SLOW + STORE + DRAIN approach reduces flooding, starting at top of watershed
•	 	 SLOW: Permeable paving slows and intercepts runoff
•	 	 STORE: Subsurface storage detains water before it enters drainage system
•	 	 DRAIN: Increased pipe sizes increases conveyance capacity

Duncan Plaza has large storage potential. Underground and surface water storage should 
accommodate trees, plantings and community uses

Living With Water® Opportunities
Provide multiple benefits: Safety, Ecology, Spatial Quality
•	 	 Bioretention increases storage and water quality, provides streetscape improvements
•	 	 Tree plantings provide shade and water uptake, reduces heat island effect
•	 	 Intersection improvements provide stormwater and Complete Streets benefits

Public parcels, right of ways, and parks are good opportunities for resilience interventions
•	 	 Lafayette Square, Champions Square, Lee Circle, VA Site, Neutral Grounds, etc.

Incentives for developers, property owners, and businesses to maximize stormwater detention
•	 	 Green/Blue Roofs, Cisterns, Bioretention, Permeable Parking Lots, etc.


