Eleventh U.S. National Conference on Earthquake Engineering

Integrating Science, Engineering & Policy
June 25-29, 2018
Los Angeles, California

MULTI-AGENCY SEISMIC RESILIENCE
WATER SUPPLY TASK FORCE
D. Clark1, C. Davis2, and D. Rennie3
ABSTRACT
Southern California is home to over 19 million residents and relies upon three aqueduct systems
to provide just over 50% of its water needs. The Los Angeles Department of Water and Power
(LADWP) is the nation’s largest municipal water agency and owner/operator of the Los Angeles
Aqueducts, which was constructed in the early 1900’s to import water from the Owens River in
the Eastern Sierra Nevada to Los Angeles. The Metropolitan Water District of Southern
California (Metropolitan) is the nation’s largest wholesale water agency and owns and operates
the Colorado River Aqueduct which was constructed in the 1930’s to import water from the
Colorado River to Southern California. The California Department of Water Resources (DWR)
operates the nation’s largest state-built water development and conveyance system which
provides water for 25 million residents, farms, and businesses, including the East and West
Branches of the California Aqueduct that were placed into service in the early 1970’s to serve
Southern California. In August 2015, LADWP, Metropolitan, and DWR formed a Seismic
Resilience Water Supply Task Force (SRWSTF) for the purpose of collaborating on studies and
identifying potential mitigation measures aimed at improving the reliability of imported water
supplies to Southern California. The SRWSTF has proven effective in revisiting historical
assumptions regarding potential aqueduct outages; establishing a common understanding about
individual agency aqueduct vulnerability assessments, projected damage scenarios, and planning
assumptions; and discussing ideas for improving the resiliency of Southern California’s imported
water supplies through multi-agency cooperation.
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Southern California is home to over 19 million residents and relies upon three aqueduct systems to
provide just over 50% of its water needs. The Los Angeles Department of Water and Power
(LADWP) is the nation’s largest municipal water agency and owner/operator of the Los Angeles
Aqueducts (LAA) which was constructed in the early 1900’s to import water from the Owens
River in the Eastern Sierra Nevada to Los Angeles. The Metropolitan Water District of Southern
California (Metropolitan) is the nation’s largest wholesale water agency and owns and operates the
Colorado River Aqueduct (CRA) which was constructed in the 1930’s to import water from the
Colorado River to Southern California. The California Department of Water Resources (DWR)
operates the nation’s largest state-built water development and conveyance system which provides
water for 25 million residents, farms and businesses, including the East and West Branches of the
California Aqueduct that were placed into service in the early 1970’s to serve Southern California.
In August 2015, LADWP, Metropolitan, and DWR formed a Seismic Resilience Water Supply
Task Force (SRWSTF) for the purpose of collaborating on studies and identifying potential
mitigation measures aimed at improving the reliability of imported water supplies to Southern
California. The SRWSTF has proven effective in revisiting historical assumptions regarding
potential aqueduct outages; establishing a common understanding about individual agency
aqueduct vulnerability assessments, projected damage scenarios, and planning assumptions; and
discussing ideas for improving the resiliency of Southern California’s imported water supplies
through multi-agency cooperation

Introduction
The current Mayor of the City of Los Angeles (City), Mr. Eric Garcetti, has placed an increased
focus on public safety and, in particular, on addressing seismic risk. He appointed Dr. Lucy
Jones as his Science Advisor and requested she partner with the U.S. Geological Survey to study
the region’s vulnerabilities and make recommendations aimed at increasing seismic resilience.
In December 2014, the Mayor released the report, “Resilience by Design,” which addressed Los
Angeles’ greatest earthquake vulnerabilities and provided recommended strategic solutions that
would protect lives; improve the capacity of the City to respond to earthquakes; prepare the City
to recover quickly from earthquakes; and protect the economy of the City and all of Southern
California.
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One key concern noted in “Resilience by Design” was the importance of water
infrastructure and the unique dependence of the region upon imported water supplies that all
cross the San Andreas Fault. Southern California is home to over 19 million residents and relies
upon three aqueduct systems to provide just over 50% of its water needs. These include the
LAA, CRA, and the East and West Branches of the California Aqueduct. The report included a
recommendation to fortify the imported water aqueducts by creating a Seismic Resilience Water
Supply Task Force (Task Force) with the LADWP, Metropolitan, and DWR.
In August 2015, the multi-agency Task Force was formed for the purpose of
collaborating on studies and mitigation measures aimed at improving the seismic resilience of
imported water supplies to Southern California.

Figure 1. Structure Of The Multi-Agency Seismic Resilience Water Supply Task Force
Task Force
The Task Force is made up of managers and staff from the planning, engineering, and operations
functional groups of each agency and includes executive management on an oversight
committee. Figure 1 shows the Task Force organizational structure that includes functional subteams focusing on aqueduct assessments and mitigation, emergency response, and public
relations in the near-term. The Task Force also signaled the benefit of long-term collaboration
regarding ‘non-aqueduct’ assessments and mitigation. The initial Task Force goals include:





Establishing a common understanding about individual agency aqueduct seismic
vulnerability assessments, projected damage scenarios, and planning assumptions
Revisiting historical assumptions regarding potential aqueduct outages due to seismic events
Discussing ideas for improving the seismic resiliency of Southern California’s imported
water supplies through multi-agency cooperation.

One of the initial activities for the task force was to prepare for a workshop that would
allow the three agencies to establish a common understanding about seismic vulnerabilities on
each aqueduct; revisit historical planning assumptions; and identify action items that would lead
to increased seismic resilience moving forward. The workshop is summarized below.
2016 Aqueduct Workshop
On March 30, 2016, the Task Force held an Aqueduct Workshop [1] at Metropolitan’s Union
Station Headquarters Building (Figure 2). The purpose of this Workshop was to discuss potential
damages to Southern California’s imported water aqueducts from a major seismic event on the
San Andreas Fault (SAF) and focused specifically on the Great Southern California ShakeOut
Scenario (ShakeOut) of a M 7.8 earthquake, developed by the U.S. Geological Survey (USGS)
and many partners [2]. The Workshop format allowed for a candid exchange of information and
ideas between staff from the three agencies along with LADWP’s Resilience Expert Panel.

Figure 2. The March 30, 2016 Aqueduct Workshop.
Participants were asked to consider preparation for, and response to, the ShakeOut
Scenario from a regional perspective. Specifically, participants were asked, “If all aqueducts
were owned and operated by a single agency, then what steps should be taken now to mitigate

potential damage and what would the priority of repairs be following a major seismic event to
most rapidly restore imported water deliveries to the region?” This focus on actions that would
best serve the region led to productive discussions and practical recommendations for the three
agencies to improve the resiliency of imported water supplies.
The assembled team concluded that for a M 7.8 ShakeOut Scenario event on the southern
portion of the SAF, the recovery times would exceed historic planning assumptions of full
service being restored on all three aqueducts in six months. The team concluded that 1)
Restoration of full aqueduct capacities could take more than six months, and 2) Restoration of
partial aqueduct flows could take at least two months.
When considering this specific scenario from a regional perspective, the participants
concluded that residents within Metropolitan’s service area would be best served if the three
agencies:





Implement recently identified mitigation projects on the CRA and LAA
Prioritize additional known vulnerabilities on the CRA, LAA and the SWP
Execute an agreement to allow for a coordinated response to emergency events
Share resources when responding to emergency events

LADWP’s Resilience Expert Panel noted the significance of the nation’s largest
municipal utility, largest water wholesaler, and largest state-owned water agency joining together
to address a major hazard for the first time and encouraged the SRWSTF to continue working
together long into the future. The assembled team agreed that Southern California could become
better prepared for seismic events and the Task Force should continue to facilitate coordinated
vulnerability assessments, evaluate mitigation options, and develop agreements that allow
coordinated emergency responses to major seismic events. It was clear that common issues could
be studied more efficiently together and there was a consensus for the Task Force to continue to
maintain the momentum achieved through this Workshop. Although the challenge this region
faces in achieving a greater level of seismic resiliency is significant, the consensus was that it
would be achievable through the continued, dedicated efforts of the SRWSTF.
Recent and future Task Force activities
To continue the momentum built during the collaborative workshop, the SRWTSF agreed upon
conducting conference calls every two months and initiating a repeating 5-year cycle of
planning, executing, and reporting on collaborative goals, activities and accomplishments. This
approach is aimed at providing effective management of long range actions and ensuring Task
Force stability.
Since the 2016 Aqueduct Workshop, the three agencies have developed a five-year plan
to accomplish the identified goals along with additional collaborative actions such as sharing
approaches to facility vulnerability investigations and conducting multi-agency emergency
exercises. At this time, MWD is seeking Board approval for a project that will implement the
identified mitigation measures for the Colorado River Aqueduct and has drafted a MOU for
coordinated response to emergency events under internal review. LADWP and DWR are

prioritizing known vulnerabilities on their systems and are planning to participate in an
upcoming MWD emergency exercise based on a postulated seismic event.
Conclusions
Multi-agency collaboration on addressing aqueduct vulnerabilities will yield significant benefits
for the region by improving the seismic reliability of water supply to Southern California.
Viewing each aqueduct as part of a larger regional water supply system provides more
opportunity to improve region-wide resilience than approaching each as a separate entity.
Continued effort by the Task Force will allow its purpose to collaborate on studies and
mitigation measures, including unified emergency response, to result in a more resilient and
sustainable Southern California.
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