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The overarching goals of this study are to: 
-  Develop potential risk mitigation strategies for multiple hazards 

(earthquakes and sea level rise / flooding) that affect multiple assets 
-  Improve understanding of how to make assets and facilities resilient 

to multiple hazards – in this case, sea level rise and earthquakes 
-  Refine and integrate information from two projects - Adapting to 

Rising Tides and ABAG’s Airport and Infrastructure Resilience Study 
-  Apply information from these projects to the Oakland/Alameda study 

area 
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The working group plays an important role in carrying out this project. 
In particular, we are asking members of the working group to: 
-  Provide their best professional judgment regarding assets their 

organizations/agencies own or operate;  
-  Share agency perspectives and help identify priorities; 
-  Assist in the collection of information and data on assets and 

services; and,  
-  Regularly attend working group meetings 



4 

We will be building on information from two projects: ABAG’s Airport and 
Infrastructure Resilience project and BCDC’s Adapting to Rising Tides 
project.  
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The Bay Area Airport and Infrastructure Resilience Project has four 
components and is being conducted at two different scales. 
At the regional scale, two studies have already been completed: the 
Airport Liquefaction Susceptibility Analysis, and a study on the Role of 
Airports in Regional Disasters. The third regional study, which is 
assessing the vulnerability and interdependencies of networked 
infrastructure in the Bay Area region, is in progress. The fourth 
component, which is local in scope, is the current project – Oakland/
Alameda Focus Area Shoreline Resilience Planning. 



The Airport and Infrastructure Resilience project is identifying critical, 
networked infrastructure that overlays zones that are vulnerable to 
liquefaction or violent shaking during seismic events. It also identifies 
how these infrastructure systems are connected and dependent upon 
one another, in order to analyze how impacts to one system (e.g., 
electricity transmission) might affect another (e.g., oil refinery / 
pumping) 
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This slide is an example of roadways in liquefaction zones for the San 
Andreas and Hayward faults. The green dots show critical bridges in 
liquefaction zones. 
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The ART project was designed as pilot project with several objectives in 
mind.   
 
The first was to develop an approach for conducting vulnerability and 
risk assessments and adaptation responses that address multiple sectors 
and jurisdictions. 
 
It was also really important that the project result in adaptation tools 
and processes that other geographic areas and agencies could use to do 
their own work. 
 
A key question throughout the project has been to identify the 
relationship between the scale of the geographic area and the 
adaptation planning process. Which geographic scale works best to 
develop a vulnerability and risk assessment? Which scale is best for 
adaptation responses? 
 
There are three major elements that were central to the ART pilot 
project and that will be carried through to the Oakland/Alameda project. 
These elements are addressed on the next three slides. 
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The first element was a framework that crossed multiple scales. This 
applied both to geography and to the assets analyzed.  
 
The project area included most of the Alameda County shoreline, from 
Emeryville to Union City, and encompassed 7 cities, the county, and 
multiple special districts.  
 
The project included twelve asset categories or sectors (e.g., airport, 
ground transportation, utilities, parks, etc.), which were assessed at 
various scales. For example, in assessing wastewater, the project team 
looked at the entire system, then at individual ‘assets’ within the 
system, such as a wastewater treatment plant, and then at 
components of assets, such as individual pump stations within a 
treatment plant. The team conducted assessments at a variety of 
scales to determine which scale worked best to answer which 
questions.  



The second element has to do with participation and engagement. In 
addition to a partnership with NOAA Coastal Services Center, the pilot 
project included agencies and organizations from the project area, who 
formed a working group. This group met regularly and participated in 
interviews, surveys, exercises, and project review throughout the 
process. Many of our working group members are here today and I 
would like to thank them for their engaged and sustained participation 
throughout the project. 
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The third element of the ART pilot project which will also be part of the 
Oakland/Alameda project was the application of four themes, or frames, 
to every phase of the project. These frames are: Society and equity; 
Economy; Environment; and Governance. The team analyzed the 
potential effects of sea level rise and storm event flooding on these 
frames and kept them in mind when developing adaptation responses. 
In addition, the team developed white papers on equity in adaptation 
and governance in adaptation. These papers are available here: 
http://www.adaptingtorisingtides.org/wp-content/uploads/2012/06/
Equity-White-Paper.pdf and here: http://www.adaptingtorisingtides.org/
wp-content/uploads/2013/06/Governance-Issue-
Paper_FinalMay2013_Full.pdf 
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The ART pilot project resulted in a number of products, such as 
reports and white papers detailing project findings and academic 
exploration of major issues in adaptation planning, as well as 
communication tools such as climate impact statements, profile sheets, 
and adaptation response ‘cards.’ All products are available at 
www.adaptingtorisingtides.org.  
 



13 

The next steps for the ART project is to transition into a program. Key 
components of the ART program include: 
 
Providing adaptation tools and processes to help the region address climate 
change. The ART team is developing a portfolio of art products and resources 
that will be rolled out over the next year.  
 
Continuing the work in Alameda County through our NOAA Coastal Fellow’s 
project to assist shoreline parks develop and implement adaptation responses 
for specific park vulnerabilities. 
 
Initiate adaptation planning at various scales – both focus area/neighborhood 
scale and regional scale. This work will be conducted collaboration with 
Association of Bay Area Governments and will seek to integrate adaptation 
and hazard mitigation planning. 
 
Lastly, we will continue to support our ART working group members and 
project partners in communicating the project outcomes and in furthering the 
development and implementation of adaptation responses. And we will be 
providing technical assistance and support to others in the region that are 
engaging in adaptation planning. 
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The ART team is scaling up to work with ABAG and MTC on regional 
projects for rail and housing. 
 
And we will be scaling down to work with stakeholders in Oakland, 
Alameda and Hayward on local planning issues. 
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Oakland / Alameda project objectives 
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The ART project has a revised planning process based on input 
from the ART subregional working group.  We are doing scope 
and organize today, will speed through assess because of 
existing information, and spend the bulk of our time together in 
the plan portion of the process.  We will carry Society and Equity, 
Environment, Economy and Governance throughout the process.   



18 

Today we are focusing on the ‘Scope and Organize’ step, which 
has five components:  
  
Project area 
Convene partners and stakeholders  
Set resilience goals 
Select climate scenarios and impacts – for this study, we will also 
select seismic scenarios and impacts 
Identify sectors, services, and assets 
 
We have drafts/ideas for each of these elements, except the 
resilience goals; we will share them today and get your feedback, 
and we will begin developing resilience goals later today. 
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The red and blue lines delineate the proposed Oakland/Alameda 
Focus Area boundary.  
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The climate and seismic scenarios will be described later in the 
presentation.  
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Preliminary Asset list – please contact us with additions/changes.  
The ART pilot project grouped the assets – infrastructure, 
facilities, landscape features, etc., into four broad groups: 
Community Land Use, Facilities, and Services; Transportation 
(includes airport and ground transportation); Utilities (gas and 
electric, wastewater, stormwater/flood control, 
telecommunications); and shorelines. 
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These are the Community Land Use, Facilities, and Services 
assets selected for analysis. Note that there are a few 
‘representative assets’ – there are many schools and senior 
housing facilities, so rather than analyzing each of them, a 
couple of each category have been selected so that we can learn 
about general elements that make them vulnerable to the 
hazards addressed in this project. Please contact us with with 
additions/changes. 
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These are the ground transportation assets selected for analysis. 
Please contact us with additions/changes. 
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The airport has been divided into nine component assets. Please 
contact us with additions/changes. 
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Several shoreline segments, including parks, flood control 
channels, and marshes, have been selected for analysis. Please 
contact us with additions/changes. 
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What we have to work with: ART vulnerability and risk reports, 
ABAG’s information from the existing conditions and stressors, 
process tools 
 
What we need from you - we are refining for asset specific 
information-expect phone calls/visits/emails 
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The Assess step includes identifying impacts, considering vulnerabilities, and 
determining risks. Vulnerability can be thought of as the combination of 
exposure, sensitivity, and adaptive capacity. The ART project assessment of 
risk focused on the consequences of an impact on the four frames – 
economy, environment, society and equity, and governance. 
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Metrics are how we are searching for and organizing information 
about existing conditions, vulnerability, and risk.  The questions 
fall into four ‘types’ of vulnerability: information, management 
control, physical qualities, and functional qualities; and questions 
about consequences representing three of the four frames 
(governance is addressed through the ‘management control’ 
vulnerability).   
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What we have to work with for the DEFINE Step: ART 
classifications for vulnerabilities.   
What we will do together: weigh and explore key issues. 
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The Define step supports the transition from assessment to 
adaptation. The ART project developed a vulnerability classifications 
approach as the bridge between vulnerability and risk and developing 
response strategies. Classifying vulnerabilities helps guide planners to 
effective actions. As an example, you cannot build your way out of an 
information vulnerability. This is not prioritization but helps sort the 
many and connected vulnerabilities.  
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What we have: ART Portfolio of tools and 65 Adaptation 
Responses in five categories 
What we will do together: Refine responses, build suites that fit 
together, relevant evaluation criteria 
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When developing adaptation strategies to respond to the vulnerabilities 
identified in the assessment, it became clear that simple strategies 
describing an action would not work. When the project team presented 
the actions we had developed in a working group meeting exercise, 
the working group identified a number of things that would assist them 
in moving towards implementation and would make it less likely that 
these responses sat on a shelf once completed. These items included: 
the need  connect the actions to the assessment findings to make a 
case for taking action, the need to include the likely steps necessary to 
achieve the action and to include more than one pathway or action to 
take, to identify implementation and funding partners, the process that 
the action could be implemented with and  also identified the 
importance of developing a phased strategy approach, with multiple 
actions presented in a sequence that would help to holistically address 
the vulnerability. The ART team felt that it was also important and 
helpful to characterize actions by type, priority, and scale or scales at 
which the action could be implemented. 
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Example response; to see the other 65, please visit 
www.adaptingtorisingtides.org 
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Today we will work to complete the ‘scope and organize’ step by 
beginning to develop resilience goals for the Oakland/Alameda 
Study. 
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These are goals for this process - you should be able to see your 
own agency’s mission in the goal but some parts of it/them may 
be tangential to your goals.  Goals can be specific or broad, near 
or long term.   
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Mapping exercise-what values does the focus area serve?  How are 
they distributed?  What assets do they rely on?   
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Mapping exercise – place value/function stickers over parts of the 
focus area where those values or functions exist (e.g., ‘habitat’ over 
Arrowhead Marsh; ‘people where they live’ in NW portion of Bay 
Farm Island) 
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Mapping exercise-what values does the focus area serve?  How are 
they distributed?  What assets do they rely on?   
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The five climate impacts being investigated 
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The study will use the six ART subregional scenarios as well as six new 
inundation maps from Alameda County Public Works Department 
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The six sea level rise maps represent different combinations of sea level 
rise and storm events (extreme water levels) 
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The six sea level rise maps represent different combinations of sea level 
rise and storm events (extreme water levels) 
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The three seismic impacts being investigated 
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Most probable scenario, 31% probability of 6.7 or greater before 2036 
Fault is closer to focus area 
Magnitude expected is smaller because length of fault expected to 
rupture is shorter 
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21% probability before 2036, but would be a larger event.  Attenuation 
from the greater distance from the fault to the site would cause the level 
of ground shaking to be similar in both scenarios, but the longer period of 
ground shaking could cause greater potential for building damage and 
soil liquefaction.   
 
Soil conditions are such that shaking amplification from a major 
earthquake on either fault would be extremely high.  Because of the 
Focus Area’s relatively close proximity to both major faults and the likely 
epicenter of an earthquake on these faults, it will experience amplified  
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Liquefaction is highly likely to take place here.  This map shows the 
percentage of certain areas that are likely to liquefy in a M7.1 
earthquake.  Historic Bay Farm Island is composed of dense Merritt 
Sand, and has a very low liquefaction risk (less than 1% of the area is 
expected to liquefy in the scenario even).  However, the rest of the focus 
area is composed of soils that have a much higher liquefaction potential.  
The majority of the focus area is in the highest liquefaction hazard zone 
(approx 73% of the area is expected to liquefy in the scenario event).  
The airport itself is built entirely on fill over estuarine deposits, including a 
tidal marsh, tidal flat, and shallow bay environments.  These conditions  
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Process will be six meetings between now and next June; staff 
will produce a report next summer.   
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Feel free to contact us with questions or input.   


