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New Orleans
A challenging delta landscape
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Our Problems

Sea Level Rise

Coastal Erosion

Flooding

Subsidence

Our Opportunities

* Improved Safety
 Economic Vitality

* Living with Water
 Enhanced Quality of Life




Drainage System
Facts and Figures

150 Miles Covered Canals
100 Miles Open Canals
200 Miles Pipes > 36"

24 Pumping Stations

119 Pumps

51,000 CFS Capacity




Pumping Capacity
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* Capacity: >29 billion gallons per day
 Enough to empty a 10 sq. mi., 13.5ft. deep lake every 24 hours



Investing in Water Resilience:
Greater New Orleans Hurricane & Storm Risk Reduction System

« >$14.6 billion invested in 133 miles of levees, floodwalls, floodgates and pump stations

I
GREATER NEW ORLEANS HURRICANE AND STORM DAMAGE RISK REDUCTION SYSTEM (HSDRRS)
ol June 2013 N

US Army Corps
of Engineers.
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New Orleans City Resilience Strategy
Released August 2015
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Resilience Dividend: Designing projects for multiple benefits

Reduced risk of flooding & subsidence Neighborhood revitalization & economic
development
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Improved health & quallty of I|fe Environmental education & workforce
deveglopment



Gentilly Resilience District: urban water & Community Adaptation Activities

Streets & Corridors Open Spaces Horrfg: & Property Improvements



Mirabeau Water Garden
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* Project Scope: 25-acre site of a former convent of the Sisters of Saint Joseph
designed to store up to 10 million gallons of stormwater while also serving as a space
for recreation and environmental learning

* Budget: $12.5M HMGP; $12M NDR
* Phase: 60% Desigh on HMGP; Scoping NDRC



Critical Infrastructure Risk Transfer

Swiss Re and Veolia partnership to conduct a risk evaluation of Sewerage and Water Board of
New Orleans’ (SWBNO) critical infrastructure and identify opportunities to protect assets by pre-
funding catastrophic losses. SWBNO has completed study and is looking to implement
recommendations. The City of New Orleans is interested in performing similar analyses for city-
owned critical infrastructure.

 Combines risk modelling expertise of Swiss Re D soteats
with urban systems management expertise of B -

0 through physical and financial protection
Veolia

Executive Summary Report

* Takes latest climate change models into account

* Modelled based on strategic upgrades and
infrastructure improvements to assets

« Recommends strategic mitigation efforts

e Partners:
. Swiss Re
. Veolia
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Strategic Partnerships
Creating and Delivering Resilience Solutions
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 Utility Management
* Adaptation Measure Delivery
* Expense Optimization

@ Swiss Re

* Risk Modelling
* Financial Capacity
* Risk Transfer Solutions



To define risk, SwissRe uses its Tropical Cyclone model under
current and future climate scenarios

* Tropical storm
Saffir Simpson category 1
Saffir Simpson category 2
w— Saffir Simpson category 3

« >1,100 historical events over . ; l w— S affir Simpson category 4
120 years used to develop e 1) S affir Simpson category 5
probabilistic track set it 1 8

 Contains about 225,000
tropical cyclones




The model shows significant increases in property damage loss
exposure with future climate changes
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- 1% Recurrence Event

- 0.2% Recurrence Event
$US (in millions)

\

S&WB Current Exposure S&WB Future NOLA Exposure**
Climate Exposure*

* Future climate exposure corresponds to increased
frequency
and 2.5 ft of sea-level rise by 2050

**Includes all insured residential, commercial and auto
assets



Resilience is a difficult balancing act

|dentification of cost-effective measures is critical

Gulf Coast Scenario

B Additional risk
due to economic
development

Additional risk
due to moderate
climate change

Climate risk to critical energy assets

HE Bk

Source: Swiss Re, ECA Group, Building a Resilient Energy Gulf Coast
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Climate adaptation
Risk reduction potential
through cost-effective
adaptation measures

Residual risk

Remains as not all
losses are avoidable
such as low frequency-
high severity events



Veolia’s proprietary Resilience Tool was then used to evaluate
resilience and threats to each S&WB asset

VEOLIA

RESILIENT NOLA
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Detail Context Map Dependency Asset Resllience Threat Analysis

~ Asset Resilience Indicator

Redundancy/Excess capacity

The catchment area for this station is largely pumped solely by this station, though there is the ability to divert flow to DPS 01 and / or DPS 08 x

if inlet level becomes high encugh but it is not preferred. P

Supply chain strength

Detail Context Map Dependency Asset Resilience Threat Analysis

Spare parts don't exist anymore for the majerity of the pu[}oing equipment.

All the parts are machined by the highly skilled maintenance team CURRENT STATE « v ¥ Selected =
Wind speeds could reach 100 mph. causing minor damage to the building specifically roofs. Flooding could occur in certain low lying 2

Skills availability areas. Mobile structures could sustain major damage. Entergy power will more than likely be lost. DPS would get power from Carroliton ~

Station is manned 24/7 ~ RIisk El
During hurricane event, 8 staff are assigned to the facility. Skill level was not evaluated, needs deeper dir
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Ease of access Environmental

Frequent
Documentation and procedures Operational ($/annum)
Likely
Documentation is written into a leg book at the station. There is very little to none predictive maintenance Direct ($/annum) s @
thermal imaging. etc. Hurmricane plan in place that applies to all DPS &
~ Asset Recovery

Flood protection Eccaprans --- M

Clear

Earliest recovery of function

Remediation period

Full recommissioning period
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Meaningful resilience planning needs to be at

the asset level

Sewerage and Water Board Assets

>200 assets

65 focus assets
e 13 WWTP (132 MGD - 1,600 miles)
83 Sewage pump stations
« B9 WTP (146 MGD - 353,000 people)
« 35 Drainage pumping stations (29
BGD)

> 150,000 hurricane events

modeled in the Atlantic Ocean & Gulf of
Mexico
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$ 160 M of must-have

surge hardening investments to

reduce expected loss by 60%

$ 6 5 M of quick-win surge

hardening investments to reduce

expected loss by 7 2%

PLUS operational excellence

recommendations focused on
asset reliability and workforce
development



A Holistic Approach to Developing Resilience
Recommendations

UNDERSTAND PLAN YOUR IMPLEMENT TRANSFER RISK
VULNERABILITIES RESPONSE MITIGATION

MEASURES
Effort to Date:

* Current baseline risk exposure calculated for all assets

* ldentified potential risk mitigation measures for all assets, where appropriate
» Selected the 2050 climate change scenarios to include in model

* Evaluated the existing resilience of all assets

Remaining Scope to be Completed:

* Re-model the risk exposure for all assets, accounting for identified mitigation
measures and using future climate change scenarios

* Develop a resilience plan to maximize investment funds for risk reduction and cost
savings

Next Steps:

* Implement the resilience plan

* Extend program to other critical City assets to evaluate health and economic impacts
* Develop a risk transfer agreement
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Resilient
NEW ORLEANS



