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The Bank undertook a thorough review of the seismic risk during project preparation that began in 2007
and concluded that the Project Risk Classification as it pertained to seismic risk was medium to low. In
addition the Bank also assessed the adequacy of the proposed mitigation measures to manage the
seismic risk. During project implementation the Bank has continued to monitor the implementation of
measures to manage this risk appropriately. The paragraphs below detail the steps that Management
took to assess seismic risk and establish and implement appropriate mitigation.
i.

ii.

iii.

iv.
v.

The Bank identified seismic risk as one of the potential risks in the project and engaged an
Independent Engineer (“IE”), the internationally recognized engineering firm Louis Berger, to
review all the studies that the Authority of the Panama Canal (“ACP” or the “Borrower”) had
undertaken over the course of more than 20 years to assess seismic risk in the Canal area (see
Annex 1). The IE reviewed more than 36 studies (see Annex 2) as well as reports of the three
independent advisory boards of ACP in seismic, geotechnical and structural related topics (see
Annex 3) focusing on assessing whether the locks and retaining structures were adequate to
mitigate seismic risks. In addition, the Bank asked the IE to review the bidding documents of the
locks contract and all the other Expansion Program contracts to ensure that they included
adequate design specifications to mitigate seismic risks.
The Bank specifically asked the IE, among other tasks, to: i) review the design premises and
functional specifications for the expansion facilities and any associated facilities, as presented in
the Request for Proposal for the Design and Construction of the Locks (“RFP”) and other projects
within the Expansion Program to ensure that they were complete and adequate to address the
seismic and water risks; and ii) review adequacy of the engineering design works in terms of
structural, geotechnical and seismic safety, structural durability and operational aspects where
applicable.
The Bank also hired an Independent Environmental Consultant, Environmental Resources
Management (“ERM”), to review the Environmental Impact Assessment (“EIA”) to identify the
level of seismic risk and assess if the mitigation measures, in particular ACP’s Contingency Plan
(“Rapid Response Program”) were appropriate.
The level of risk was found to be medium low by the IE and low by ERM, and they both
concluded that the mitigation measures for seismic risk were sufficiently robust.
The Bank accepted these two expert opinions, and based on these assessments, Management
concluded that the Project Risk Classification of the project as it pertained to seismic risk was
medium to low and that the mitigation measures were appropriate to adequately manage the
seismic risk.

vi.
vii.
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ix.
x.

xi.

xii.

xiii.

In addition, the engineering firm URS, working on behalf of ACP, also confirmed the adequacy of
the seismic load included in the design specification of the new locks.
In terms of mitigation measures, the locks and the retaining structures were designed to
withstand a level-1 earthquake (probability of once every 465 years) without obstructing the
operation of the Canal or causing damages to the structures holding water; and to withstand a
level-2 event (probability of once every 1000 years) with no interference in the structures’
ability to permanently hold water.
Additionally, the Bank set as a condition precedent to first disbursement the requirement that
the Borrower present the locks contract to ensure that it reflected the same specifications to
mitigate seismic risks that had been previously assessed by the IE as part of the RFP review.
The Bank in February 2010 reviewed the locks contract and was satisfied that the specifications
reviewed by the IE were included in the contract.
During project implementation the Bank has been monitoring the construction works to ensure
that the design mitigation measures continue to be implemented as expected during project
preparation to adequately manage seismic risk.
In addition, the Bank has been monitoring ACP’s Yearly Contingency Plan Revision and Updates
for the Expansion Program. For the operation of the new works, the Bank will monitor that
ACP’s Contingency Plan be appropriately revised to include the new structures, an analysis of
the new risks, and the identification of responses to these new hazards.
The Bank’s monitoring of these issues is facilitated by the fact that ACP has a Geotechnical
Engineering Risk Management Department that manages programs for Seismic Vulnerability and
Dam Safety, and the Seismic Vulnerability program has a network of accelerographs and
seismographs compiling data daily.
In addition, ACP also supervises the Expansion Program construction with the support of CH2M
Hill, another highly regarded international engineering firm.
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Seismic studies, reports, design specifications and plans reviewed by the Independent
Engineer
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