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Discussion questions 

 What are the implications of climate change on the transformation of 

infrastructure? 

 What are some barriers to addressing infrastructure needs in light of 

climate change and what are some solutions to those barriers? 

 What are the knowledge gaps in better understanding how to address 

infrastructure needs? 

 



In context 

 Climate change impacts and potential adaptations are should be 

approached as part of RESILIENCE strategies 

 Holistic look is needed in a dynamic world – many concurrent factors 
─ Demographics and population 

─ Increasing urbanization 

─ Ecosystem services  

─ Increased expectations for rising standard of living 

─ Natural disasters, cyberattacks, etc. 

─ Sustainability 

 



Resiliency 

1.0 

 Hardening of structures 

 Redundancy of components 

(back-ups for everything) 

 Spare pumps, back-up 

generators 

 Can’t afford to build for 

worst case scenario and 

use 1 for 1 replacements 

2.0 

 “Software” +  select 

hardware approaches 

 Systems perspective 

 Reliability centered 

maintenance 

 Preserve connections and 

alternatives so that systems 

still function  

 Flexibility/adaptability 



RE:Invest 

Systems approach (not projects) think costs, 

losses and finance from the beginning 

mix of hard and soft solutions                                     

(multiple objectives) 

Re-think approaches, involve                                   

many actors and perspectives 

Green, resilient, and sustainable 

infrastructure systems are not made 

up of a few large projects, but many 

small pieces and parts.  



Resiliency planning 

Delivery mechanism design and system return 

on investment + technical analysis 
─Combined expertise of engineering, legal and finance 

Data 
collection  
brainstorm 

General 
conceptual 

design 
strategy 

Feasibility 
analysis 

Broader 
economic 
benefits 



Prototype concepts 

Re:park 

 Integrate public green 

and open spaces with 

stormwater 

management, 

underground parking 
─Separate revenue 

streams 

─Efficient use of land 

Re:cycle 

Switch to recycled 

water for many 

municipal uses 

Onsite recycled water 

treatment integrated 

with renewable energy 

technologies 
─Financeable via RE 

mandates, utility fees, 

ESCO models 



Prototype concepts 

Re:pave 

Coordinate and 

sequence road 

repaving or widening 

with expanding green 

infrastructure, porous 

pavement areas, tree 

trenches, etc. 
─Surface parking to retain 

stormwater 

Re:inforce 

Coastal protection is 

stronger when done at 

once and with certainty 
─Paid for collectively 

through risk reduction / 

insurance savings  

 



Distributed generation & microgrids 

 Co-op City (330 acres): a 40-megawatt combined heat and power (CHP) 

plant providing electricity, steam, heating and cooling to 60,000 people 

all in one package... it worked flawlessly during Sandy. 

 All 24 CHP systems in New York that were designed to operate 

independently from the grid during a power outage performed – whereas 

in 2003 half of emergency generators failed. (ICF International Report) 

 PLUS efficiency, smart grid technologies, demand response, EV 

infrastructure 2-way flows… 

 



Re:invest example: Hoboken 

 Financial flood damage  

 integrated underground 

parking structure plus 

stormwater detention 

chamber solving two 

problems and topped 

with green space 

Source: Re:invest Report 2015 



Re:invest example: Norfolk 

 Needs increased capacity for stormwater; converting hardscape to 

‘green infrastructure’  
─ Green alleys, planters, permeable pavements, surface depression storage 

throughout arts district 

 Self-deploying floodwall systems 

 Tax-increment finance (real estate value increases) 



Bechtel 

 Over 700 technical specialists; Distinguished engineers and scientists 

and Fellows – participate in industry consortia, code committees 
─ Technical papers 

» Proposed strategies and regulatory framework in mitigating coastal flooding hazards 

from a beyond-design-basis external event  

» Risk and Uncertainty Analysis in Extreme Hydrologic Events  

» Water Use Management Challenges in Power Generation 

 

 Planners: scenarios, hard and soft solutions, holistic approaches 

integrating multiple influences, trends and scenarios  
─ system functioning is what we want to preserve 

 

 Risk assessment and adaptation in Design  
─ Design basis report (assumptions, recommendations) to be agreed with 

customer, regulators 

─ Variables: Commercial /government clients, location 

─ Sources: ASCE, NAE, NAS, NIST, NOAA, USACE… 



Bechtel Case Study: Libreville, Gabon 

Tuesday, June 09, 2015 

Problems: 

 Recent growth - to almost 1 million 

people - has outpaced the city’s ability 

to accommodate change 

 Libreville suffers from unplanned land 

uses and incompatible development 

 

Solutions: 

 Introduced the Smart Code into 

Gabon and adopted as the primary 

basis for urban land development in 

Libreville 

 Framework for flexibility, making it 

possible to incorporate new ideas in 

land planning as well as smart 

technologies 

 

Port Mole waterfront development expands 

land use opportunities and incorporated 

analysis of tides, storm surges, potential 

sea level rise in determining the elevation, 

sea walls and left existing river outlets 

open and expandable. 



Tuesday, June 09, 2015 

Problem: 

 Lack of data 

 Coastal erosion, inadequate 

stormwater management, future 

risks/vulnerabilities 

 

Solutions: 

 Hydrologic modeling and flood maps 

as base for stormwater/waste water 

master plans with ‘safety margins’, 

vulnerability analysis, integrated with 

land use & other sectors 

 •Climate change assumptions 

embedded in the model: sea level 

fluctuation (+2.5m) and extreme 

weather event (100+years scenario)  

 

 

 

Bechtel Case Study: Libreville, Gabon 







Smart City Considerations for 

PABMEC 

17 

Transportation: Automated traffic  
signals.  Bus transit  system within the 
community linking to  a world class 
airport and passenger rail.  

Public Safety: Control center with 
integrated police, fire and emergency 
services providing real-time monitoring 
and response 

Energy & Utilities: Extensive use of 
solar  energy.  Low water fixtures and 
smart meters on houses and 
businesses.  Gray water recycling 
system. 

Telecommunications:  Fiber optic 
network with high capacity bandwidth, 
expansion capability and connectivity 
to the national grid 

City Services: Access to information via 
smart phones, iPads  provides direct 
links to the municipal agencies and 
databases 

DRYPORT: Real-time 
tracking of all container 
moves       

AIRPORT: GPS-based air 
traffic management COMMUNITY 

• Internet access to city 
services 

• Interactive traffic 
signals 

• Integrated and 
sustainable utilities 

Priority Smart City Systems for the 3 PABMEC sub-areas  



Resources 

Executive Order 

Preparing the United 

States for the Impacts 

of Climate Change 

- Provide Information, 

Data, and Tools for 

Climate Change 

Preparedness and 

Resilience 

- Adaptation Plans 



Infrastructure rating systems 

Envision™  
 Climate and Risk as a 

separate category 
 Threat assessment and 

climate adaptation plan 
 Avoid traps and 

vulnerabilities 
 Prepare for long-term 

adaptability  
 
 
 

LAWA Sustainable Airport 

Guideline 
  Climate change adaptation 

planning: 

Increased temperatures, 

severe weather,  

sea level rise and storm surge,  

ecosystem changes 

 


