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Appendix 5
Sample Terms of Reference Panel of Experts (POE)
for New Dam Safety Review
Background
1. Key features of the new dam to be financed by the World Bank should be provided, including
a. Client, owner, or developer of the dam;
b. Purpose, type, height, crest length, reservoir capacity, and so on of the dam;
c. Discharge capacity of spillway, outlet works, and so on along with their operational modalities;
d. Main features of associated facilities, such as power generation plant, water intake, and so on;
e. Information on the reservoir and catchment area; and
f. Location of the dam and access routes.

Objective
2. A panel of experts (POE) should be established for undertaking independent safety review of the new
dam to be constructed under World Bank financing. The objective of the POE is to provide an
independent review of the investigation, design and construction of the dam and the start of operations and recommendations on the required actions to ensure the safety of the dam and associated
facilities to acceptable standards as per the World Bank Environmental and Social Framework/
Environmental and Social Standard 4/Annex 1 on Dam Safety. The ESF Good Practice Note (GPN)
should be referred to, which is designed to enhance the quality of practice without creating new
requirements for the application of the ESF.
3. The POE should also be guided by the client’s legislative regulations and international guidelines and
good practices for dam safety assurance. The POE should be established at the time when the dam’s
investigation or design study is initiated and maintained for the duration of the project, until all facilities are placed, and the first reservoir impoundment and commissioning is successfully completed.

Organization and Membership
4. The POE should contain a nucleus of members with expertise in the disciplines required for the project.
a. A dam specialist in concrete gravity, rockfill, or other type of dams (depending on the particular
project), including the design and construction quality control of the main concrete gravity dam
and/or other type of structures in terms of the structural design of the dam, including dynamic
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seismic analysis, hydraulic structure design, methodology and schedule of the construction of the
dam, and so on. The specialist will also lead in ensuring the overall safety of the dam’s design and
construction plan, including potential failure mode analysis and resilience enhancement measures
covering structural and nonstructural elements, in coordination with other experts.
b. A geologist or geotechnical specialist with experience in the type of geological conditions of the
foundation of the dam site, associated structures, and reservoir. This is particularly important for
ensuring the foundation condition and the design of treatment works, such as curtain or consolidation grouting and drainage system. The specialist should have a comprehensive experience in
geotechnical engineering related to dam foundations, abutment, tunneling, rock slope stabilization, and so on.
c. A hydrologist with experience in hydrological and sedimentation assessment for the review of
hydrology study and sedimentation management plan. The hydrology assessment includes the
computation and flood routing of the inflow design flood and sizing of spillway facilities and water
supply reliability under hydrological variability and adaptation to climate change. The specialist
may be released upon review and acceptance of the study result.
d. A seismologist with experience of seismic hazard assessment, including deterministic and probabilistic approaches and potential ground rupture at the dam site, if any. The specialist may be
released after the review of the seismic hazard assessment and the dynamic seismic analysis of
the dam.
e. Furthermore, depending on the nature and risk of the dam, it may be appropriate to include the
following experts on a part-time basis:
i. A hydraulic engineer with experience in flood routing, design of spillway and energy dissipation
structures, optimization of flow through intakes and outlets, physical hydraulic model testing, and
so on
ii. An electromechanical expert on the design and installation of the equipment, including outlet
gates and hoisting system, control system and operation, and so on
iii. A “generalist” civil engineer who has a good background in layouts, scheduling, and construction techniques, as well as contract packaging and management, which may be critical in a large
or complex project
5. An experienced dam specialist is expected to be a chairperson but will be confirmed by the client to
coordinate the communications of the POE, to call and chair its meetings, to ensure the membership’s
objectivity, and to provide balance to its reviews and recommendations. The person responsible for
the official correspondence with the POE chairperson should be the director-level official of the client.
The latter should appoint a liaison official for regular interaction with the POE.
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6. The POE may recommend to the client hiring additional experts to perform special evaluations in
some technical areas, such as hydraulics, electromechanical equipment, construction supervision,
materials testing, rock mechanics, grouting, sedimentation management, and so on, as needed.
7. The POE will meet as frequently as necessary, depending on the status of the dam involved but no less
than two times a year during the design and initial construction phases and once a year throughout
construction to the end of the first reservoir filling or commissioning. For the period of design finalization, meetings should be held at such intervals to assure the POE of the adequacy of design data
collection, foundation exploration, design parameters, foundation analysis, stability design of dam
structure, flood routing and hydraulic design of spillway, and so on. During the construction phase, at
least one meeting will be scheduled just as the foundation is exposed and critical conditions relating
to foundation treatment or need for additional excavations can be observed. Meetings may also be
convened at the request of the client.
8. The POE meetings will normally be at the project site and should be attended by all members.
Inspection of the site, designs, or the dam under construction individually should occur only under
special circumstances, and in such cases, the member will send his report of findings to other panel
members for joint issuance after concurrence by all panel members.
9. An advance schedule of meetings will be drawn up by the POE and the client and sent to the World
Bank to allow it to send an observer to POE meetings, if desired. The World Bank will not participate
in any manner in the proceedings or discussions.

Specific Tasks
10. A
 lthough the POE will review and evaluate mainly technical elements of the dam designs, they
should not be concerned with the project scope, general features, economic and financial feasibility,
and procurement-related topics. The specific elements to be reviewed and evaluated by the POE
should include but not be limited to the following:

Feasibility Study, Detailed Design, and Bidding Document Preparation Phase
a. To review the dam site and type selection compared with other options and the dam height and
reservoir capacity optimization
b. To review the overall safety standard and criteria, considering the potential risk of the dam and consequences, as well as the national regulations and international standards and practices
c. To review site investigation data for the foundation and for material sources, including results of
drilling or boring, laboratory testing, in situ tests, and regional and local geological characteristics
d. To review the designs of the foundation treatment, including abutments both downstream and upstream of the dam axis, proposed excavation, selected foundation strength parameters, and seepage
control and slope stabilization measures
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e. To review the identified aggregate source, quarry location, cement type, and material characteristic
for concrete structures, including results of durability, gradation, and reactivity tests, trial mix
designs, strength design parameters, and construction requirements
f.

To review the identified borrow areas for core and filter materials and quarry for ripraps, as well as
the adequacy of material properties for rockfill and embankment structures

g. To review stability analysis and resulting factors of safety for normal, unusual, and extreme loading
conditions for the main dam, spillways structures, and outlet works, including determination of
seismic loading criteria
h. To review the upstream conditions of the dam regarding glacier outbursts, formation of landslides,
and handling of flood waves caused by the sudden collapse of such naturally formed dams
i.

To review the reservoir factors of rim stability, sedimentation, wave action, clearing plans, and their
effect on dam stability

j.

To review the flood hydrology methodology and computations for determining the project design
flood hydrographs, reservoir routing and spillway sizing, and safe yield and reservoir simulation

k. To review sediment assessment and management plan and preliminary operation and maintenance
plan
l.

To review the design of spillway and low-level outlet facilities, including flow conditions, energy
dissipation, sediment handling capability, and downstream riverbed and slope protection, including a physical hydraulic model test to be proposed and its reflection on the final hydraulic structure
design

m. To review the inlet works for water supply, including its hydraulic designs, regulation range, and
other factors
n. To review the designs of diversion works, schedule, hydrology, and risk factors associated with
diversion during construction and with the closure of diversion works at initial reservoir filling
o. To review the design for dam instrumentation system and the program for collecting, analyzing, and
maintaining data to be obtained
p. To review the final plans and specifications for design adequacy, construction, scheduling, and the
owner’s quality control procedures and construction supervision plan

Construction and Commissioning Phase
q. To make at least one field inspection of the nearly completed foundation excavations before placement of concrete, which is mandatory for POE members, covering dam engineering, geology, and
foundation engineering
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r.

To make at least one field inspection during the early phases of placement of the main dam section
to evaluate quality control procedures being used during construction and to evaluate whether
materials being used and construction methods being employed are meeting design parameters and
contract specifications

s.

To review any major field design changes that occur because of changed field conditions or other
reasons

t.

To review the Operation and Maintenance Plan (O&MP) and Emergency Preparedness Plan (EPP),
including dam breach analysis, flooding simulation, initial reservoir filling, diversion closure
method, maximum allowable filling rate, surveillance and instruments monitoring, emergency
release plan, and designation of responsible operating personnel

Operational Phase
u. To review and evaluate the organization, procedures, program, and capacity to carry out longterm monitoring of the dam safety status, including the inspection frequency, instrumentation
data management system, project data files, evaluation criteria, and means to provide remedial
actions
v. To review the adequacy of the O&MP and Operation and Maintenance Manual and the establishment of project operations procedures
w. To review and evaluate the adequacy of the EPP, including downstream flooding effects, emergency
reservoir drawdown, notification of impending dangers to downstream municipal authorities,
major flood early warning systems, major flood spilling operations plans, and site access during
emergencies
x. To review the procedures for handling project records, including as-built drawings, operation
records, inspection records, instrumentation data and other information associated with the longterm safety of the dam

Support Services
11. The client will ensure that its designers and engineering consultants be present during selected
POE meetings by request. The POE will be provided with the necessary background information
and any relevant data, notes, pictures, or explanations regarding the designs, computations, or
methods used. The client project manager will coordinate assembling such information. The POE
may ask the designers to conduct additional studies to assist in evaluation of the matters relating
to the dam safety status.
12.	
The client will assist in prompt travel clearance(s) of POE members or specialists requested by the
POE and in providing full physical access to the project sites.
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Reporting
13.	
The minutes of the POE meeting should be prepared by and signed by all members and then
presented to the client before departure of the members. The minutes should outline areas of
concern, request for additional analysis, and present recommendations for action, if any. Within
three weeks, the minutes may be supplemented by additional analysis, discussion, or reference
materials provided by the POE members.
14.	A copy of each meeting minutes and supplementary reports will be transmitted by the client to the
World Bank. The client may append a statement of actions taken on recommendations of the
previous panel meeting.
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