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CHAPTER 1
Dam Safety Program — Introduction, Overview, and Guiding Principles

1.1 Purpose. This regulation prescribes the guiding principles, policy, organization,
responsibilities, and procedures for implementation of risk-informed dam safety program
activities and a dam safety portfolio risk management process within the United States
Army, Corps of Engineers (USACE). Risk is defined as a measure of the probability
and severity of undesirable consequences or outcome. The purpose and intent of this
regulation is to ensure that responsible officials at all levels within the Corps of
Engineers implement and maintain a strong dam safety program in compliance with
“Federal Guidelines for Dam Safety” (reference A.71). The program ensures that all
dams and appurtenant structures are designed, constructed, and operated safely and
effectively under all conditions, based on the following dam safety and dam safety
program purposes, as adopted by the Interagency Committee on Dam Safety (ICODS).

1.2 Applicability. This regulation applies to Headquarters, United States Army, Corps of
Engineers (HQUSACE) elements, major subordinate commands (MSC), districts, and
the Engineer Research and Development Center (ERDC), having responsibility for
planning, site selection, design, construction, operation, maintenance, inspection,
evaluation, and rehabilitation of dams and appurtenant structures.

1.3 Distribution Statement. This regulation is approved for public release; distribution is
unlimited.

1.4 References. Required references are listed in Appendix A.

1.5 Glossary. Abbreviations and terms, which may not be familiar to the reader, are
defined in the Glossary.

1.6 Dam Safety Definition. Dam safety is the art and science of ensuring the integrity
and viability of dams such that they do not present unacceptable risks to the public,
property, and the environment. It requires the collective application of engineering
principles and experience, and a philosophy of risk management that recognizes that a
dam is a structure whose safe functioning is not explicitly determined by its original
design and construction. It also includes all actions taken to routinely monitor, evaluate,
identify or predict dam safety issues and consequences related to failure, and to
document, publicize, and reduce, eliminate, or remediate, to the extent reasonably
practicable, any unacceptable risks.

1.7 Dam Safety Program. The purposes of a dam safety program are to protect life,
property, and the environment by ensuring that all dams are designed, constructed,
operated, and maintained as safely and effectively as is reasonably practicable. The
Corps has had an active Dam Safety Program since the 1970’s. The program was last
evaluated using an external peer review in 2001. The results of that evaluation using
the Association of State Dam Safety Official Peer Review procedures were published in
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a report entitled “Peer Review of the Dam Safety Program of the U.S. Army Corps of
Engineers” dated September 30, 2001 (Reference A.81).

1.8 Dam Safety Officers. To comply with the Federal Guidelines for Dam Safety
(Reference A.71), the Chief of Engineers has designated a USACE Dam Safety Officer
by General Order. This regulation further defines the requirements and responsibilities
of the Dam Safety Officers at each level of the command. Commanders and Dam
Safety Officers at all levels are responsible to ensure that sufficient highly qualified
personnel are available to meet project purposes and that programs related to dam
safety are established and funded to achieve compliance with the requirements herein.
These responsibilities are further defined in Chapter 4.

1.9 Transition to a Risk Informed Dam Safety Program. USACE is moving from a solely
standards-based approach for its dam safety program to a dam safety portfolio risk
management approach. The standards-based or essential guidelines approach is
included in the risk-informed approach to the dam safety program and dam safety
program decisions will now be risk-informed. One of the bases for a risk-informed
decision, and prioritization of the work, is a consideration of the achievement of
tolerable risk guidelines following implementation of risk reduction measures. In
addition, it should be recognized that other non-quantitative factors will influence
practical decision making for the dam safety program.

"There was previously a view in some quarters that risk assessment was a
means to justify less costly safety upgrades of dams than those required by the
traditional approach. It is now recognized that such a view seriously
misunderstands the true aim of risk assessment, which is more informed
decision-making than would be possible from reliance on the traditional approach
alone. It may be that the additional understanding that comes from the risk
assessment process, will reveal that a less costly solution to a dam safety
problem could be justified, though a decision that way should be made with great
care and having regard to all of the community risk and business risk
considerations. But it could as easily be the case that risk assessment shows
that a more stringent safety level, and thus a more costly solution, ought to be
implemented.” (Guidelines on Risk Assessment, Australian National Committee
on Large Dams (ANCOLD), October 2003, Reference A.80).

1.10 Principles for Dam Safety Portfolio Risk Management. The following guiding
principles, which represent a paradigm shift for USACE, have been established for the
USACE Dam Safety Portfolio Risk Management process:

1.10.1 Life Safety is Paramount. A key mission of the USACE dam safety program
is to achieve an equitable and reasonably low level of risk to the public from its dams.

1.10.2 Do No Harm. The principle of ‘Do no harm’ should underpin all actions

intended to reduce dam safety risk. Applying this principle will ensure that proposed
IRRM implementation, emergency or permanent construction, or a temporary or

1-2
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permanent change in regulation schedules would not result in the dam safety being
compromised at any point in time or during measure implementation.

1.10.3 Risk-Informed Corporate Approach. The USACE dam safety program will
be managed from a risk-informed USACE-wide portfolio perspective applied to all
features of all dams on a continuing basis.

1.10.4 Urgency of Dam Safety Actions. The urgency of actions, including funding,
to reduce risks in the short term (i.e., Interim Risk Reduction Measures) and in the long
term (i.e., Dam Safety Modifications) will be commensurate with the level of risk based
on current knowledge. This may require first addressing only those failure modes that
contribute significantly to the overall risk.

1.10.5 Risk Communications. USACE will provide risk information to internal and
external stakeholders. An informed and engaged public is an empowered public that
understands risk, can contribute to the evaluation of risk reduction options and can take
some degree of responsibility for its safety.

1.10.6 Prioritization of Studies and Investigations. Studies and investigations will
be scoped with the goal of confirming dam safety issues and prioritized to reduce
knowledge uncertainties and risk across the portfolio of dams in a cost effective and
timely manner.

1.10.7 Formulation and Prioritization of Risk Management Measures. Where
practical, risk reduction measures will be formulated as separable measures and these
will be prioritized to achieve tolerable risk as quickly as practicable and in a cost-
effective manner across the portfolio of dams.

1.10.8 Level of Detail of Risk Assessments. The level of effort and scope of risk
assessments will be scaled to provide an appropriate level of confidence considering
the purpose of the risk management decision.

1.10.9 Routine Dam Safety Activities. Execution of inspections, instrumentation,
monitoring, Periodic Assessments, operations and maintenance, emergency action
planning and other routine dam safety activities are an essential part of effective dam
safety risk management for all USACE dams.

1.10.10 Risk Reporting. The current level of risk for USACE dams will be
documented and routinely reported. The basis for decisions will be documented.

1.11 Principles for Implementing Interim Risk Reduction Measures at High Risk Dams.

1.11.1 Public Safety. USACE executes its project purposes guided by its
commitment and responsibility to public safety. In this context, it is not appropriate to
refer to balancing or trading off public safety with other project benefits. Instead, it is
after public safety tolerable risk guidelines are met that other purposes and objectives
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will be considered. Dam Safety Officers are the designated advisors and advocates for
life safety decisions.

1.11.2 Do No Harm. The principle of ‘Do no harm’ should underpin all actions
intended to reduce dam safety risk. Applying this principle will ensure that proposed
IRRM implementation would not result in the dam safety being compromised at any
point in time or during IRRM implementation.

1.11.3 Risk-Informed — Not Risk Based. Decisions should be risk-informed, not
risk-based. Risk-informed decisions integrate traditional engineering analyses with
numerical risk estimations of risk through the critical foundation of experience-based
engineering judgment. (We no longer refer to risk-based decisions because of the
inappropriate implication that life-safety decisions can be reduced to simple, numerical
solutions).

1.11.4 Congressional Authorizations. Our projects provide us with specific
Congressional authorizations and legal responsibilities that often cover a broad array of
purposes and objectives. Because of the complexity of these authorities, the public
safety responsibility is critical to informing how we implement these statutory
responsibilities. The public safety responsibility requires USACE to assure our projects
are adequately safe from catastrophic failure that results in uncontrolled release of the
water in the reservoir. We have specific public safety responsibility, when a project has
known safety issues, to take appropriate interim risk reduction measures - including
reservoir releases - to assure safety of the project and to protect the public. Our
statutory responsibilities do not give us authority to operate our dams in a manner that
increases the project's probabilities of failure when there are known issues with the
integrity of the project.

1.11.5 Manage Flood Waters. We manage risks of flood waters, we do not control
them. Our projects do not have unlimited operational capacity to control extreme floods,
as Mother Nature can always up the ante. Our outlet works have limited capacity to
release flows in a controlled manner, and thus all properly designed projects have a
capacity above which the inflow is passed through without attenuation. These are very
large releases that may cause damage downstream of the dam but not to a greater
degree than would have occurred under pre-project conditions. Decision makers must
understand these limitations and operational constraints.

1.11.6 Unique Dynamics Over Time. All projects have unique geographic,
physical, social, and economic aspects that are subject to dynamics over time. Decision
making within Interim Risk Reduction Measure Plans should not be overly prescriptive
because of these complexities.

1.11.7 Tension Between Loss of Life and Economic Damage. The operations of a
high risk (unsafe or conditionally unsafe) dam during flood conditions can create a
dynamic tension between the potential for loss of life and economic damage resulting
from an uncontrolled release due to failure and the surety of economic damages
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resulting from operational release to prevent failure. Operational releases can be
accompanied with planning, advanced warnings, and evacuations with the goal of
avoiding loss of life. Economic impacts may be incurred and options for mitigating
these impacts can be explored. The advanced planning and execution of mitigating
measures is far more effective with planned, controlled release of the pool than with the
case of unplanned, uncontrolled release resulting from failure of the project.

1.11.8 Interim Risk Reduction Measure Plan. The IRRMP, including the supporting
Water Control Plan (modified by approved temporary deviations as necessary), is the
key document that frames operational decision making for unsafe dams (DSAC I, I, and
[II). This plan establishes the specific threshold events, decision points, and actions
required. As such, the IRRM Plans set the sideboards for decision making, including
changes in the regulation schedule from that of the approved Water Control Manual.
The IRRM Plan should recognize the need for two primary water control management
controls.

1.11.8.1 A recommended safe operating reservoir level that is maintained for the
vast majority of time through non damaging releases.

1.11.8.2 A threshold event for which emergency measures such as rapid reservoir
drawdown and recommendations on evacuation must occur.

1.11.8.3 This approach to water control management recognizes that pool
restrictions established for safety purposes cannot and should not be viewed as “must
meet” requirements in all flood events, but that there does come a point when
emergency measures are necessary.

1.11.9 In the centrally-led and decentrally-executed USACE Dam Safety Program,
responsibilities and decision making for Interim Risk Reduction Measures are vertically
distributed:

1.11.9.1 Districts develop IRRM Plans, coordinate plans, and execute all IRRM
plans for DSAC Ill dams.

1.11.9.2 Divisions coordinate, review, and approve plans for DSAC Class I, II, and
Il dams. In particular, divisions are critical in assuring system and watershed issues
are considered and coordinated.

1.11.9.3 Headquarters in consultation with the RMC establishes DSAC class for all
dams, reviews and concurs on IRRM Plans for DSAC class |, I, and Il dams, and
aligns investment strategies for all unsafe dams.
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1.12 History of Dam Safety. A history of dam safety within USACE, and how it relates
to dam safety in the nation, is provided in Appendix B.

1.13 Federal Guidelines for Dam Safety. A summary of the guidelines is provided in
Appendix C. The guidelines are referenced at A.71.

1.14 Levels of USACE Responsibility for Dam Safety. Appendix D provides guidance
on USACE responsibility for dam safety at dams where USACE has been involved in
one way or another with the dam.

1-6
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CHAPTER 2
Dam Safety Program Framework

2.1 Scope. This chapter presents the guiding principles and policy for implementation
of risk-informed dam safety program within the United States Army, Corps of Engineers
(USACE), Office of Management and Budget (OMB) principles for risk analysis, a
generalized dam safety framework based on the OMB principles with an elaboration of
the concepts of risk assessment, risk management, and risk communication, and the
presentation of a generalized dam safety portfolio risk management process.

2.2 OMB Risk Analysis Principles.

2.2.1 Risk is a measure of the probability and severity of undesirable consequences.
In 1995 (Principles for Risk Assessment, Management, and Communication, January
12, 1995 (reference A.82) and again in September 2007 (Updated Risk Principles (MO7-
24), September 19, 2007 (reference A.84) the Office of Management and Budget (OMB)
set forth a set of principles to guide policymakers in assessing, managing, and
communicating policies to address environmental, health, and safety risk. The OMB
intent in presenting these principles was “to provide a general policy framework for
evaluating and reducing risk.” Evaluating and reducing risk requires a decision-making
framework that explicitly evaluates the level of risk if no action is taken and recognizes
the monetary and non-monetary costs and benefits of reducing risks when making
decisions. This risk decision framework requires separating the whole of risk into its
component tasks by assessing the risk and related uncertainties for the purpose of
successful management of the risk, facilitated by effective communication about the
risks. In this way, risk analysis comprises three tasks: risk assessment, risk
management, and risk communication.

2.2.2 Figure 2.1 shows the interrelatedness of the three OMB risk analysis principles
and the notion that risk communication is a vital and joining activity that must take place
to achieve an effective risk decision. Note that the technical scientific work takes place
in the risk assessment while risk management is more concerned with applying social
values and policy to sort through options and tradeoffs revealed in the risk assessment.

2.2.3 Risk Assessment.

2.2.3.1 Risk assessment is a broad term that encompasses a variety of analytic
techniques that are used in different situations, depending upon the nature of the risk,
the available data, and needs of decision makers. It is a systematic, evidence based
approach for quantifying and describing the nature, likelihood, and magnitude of risk
associated with the current condition and the values of the risk resulting from a changed
condition due to some action.

2.2.3.2 Uncertainty is the result of imperfect knowledge concerning the present or
future state of a system, event, situation, or (sub) population under consideration.
Uncertainty leads to lack of confidence in predictions, inferences, or conclusions. Here
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we distinguish uncertainty that results from a lack of knowledge from variability,
although many consider variability a specific source of uncertainty. For example, a risk
assessor may be very certain that stream flows vary over a year but may be uncertain
about the amount of that variability. Collecting more and better data can often reduce
uncertainty, whereas variability is an inherent property of the system/population being
evaluated. Variability can be better characterized and addressed quantitatively with
more data but it cannot be reduced or eliminated. Efforts to clearly distinguish between
variability and uncertainty are important because they can influence risk management
decisions.

Risk Assessment Risk Management

licy and preference based.

Analytically based. o]

Risk Communications

Interactive exchange of information about
and preferences concerning risk.

Figure 2.1 OMB Risk Analysis Principles

2.2.4 Risk Management.

2.2.4.1 Risk management is the process of problem finding and initiating action to
identify, evaluate, select, implement, monitor and modify actions taken to alter levels of
risk, as compared to taking no action. The purpose of risk management is to choose
and implement those technically sound integrated actions to reduce risks after
consideration of the costs of each increment of risk reduction. Environmental, social,
cultural, ethical, political and legal considerations all factor into the decision made on
how much cost will be incurred for each increment of risk reduction (how safe is safe
enough?). Risk management for dams includes short-term Interim Risk Reduction
Measures, long-term structural risk reduction measures, and strengthening recurrent
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activities - such as monitoring and surveillance, emergency action planning, operations
and maintenance, and staff training.

2.2.4.2 OMB stated, “In choosing among alternative approaches to reducing risk,
agencies should seek to offer the greatest net improvement in total societal welfare,
accounting for a broad range of relevant social and economic consideration such as
equity, quality of life, individual preference, and the magnitude and distribution of
benefits and costs (both direct and indirect, both quantifiable and non-quantifiable).”
(OMB 2007 memorandum, Subject: Updated Principles for Risk Analysis, Page 10
(reference A.84)).

2.2.4.3 Equity considers placing all members of society on a (more) equal footing in
terms of the risks faced. The equity objective is addressed by requiring that all risks
higher than a limit value be brought down to below the limit, except in exceptional
circumstances.

2.2.4.4 Efficiency considers the following:

2.2.4.4.1 Ensuring that resources and expenditures directed to safety
improvements are cost-effective;

2.2.4.4.2 Ensuring an appropriate balance between the monetary and non-
monetary benefits and the monetary and non-monetary costs; and

2.2.4.4.3 Achieving the greatest reductions in risk for each unit of resources
committed.

2.2.4.4.4 The efficiency objective is recognized by allowing risks to be assessed
and addressed on a dam portfolio basis to assign priority and urgency to risk reduction
actions, thereby making best use of resources. It can also be addressed for an
individual dam through consideration of the cost effectiveness of risk reduction below
limit values in tolerable risk guidelines.

2.2.5 Risk Communication. Risk communication is the open, two-way exchange of
information and opinion about hazards and risks leading to a better understanding of the
risks and better risk management decisions. Risk communication is integrated into the
assessment and management processes. It is not a task that occurs only after
decisions have been made. Risk communication ensures that the decision makers,
other stakeholders and affected parties understand and appreciate the process of risk
assessment and in so doing can be fully engaged in and responsible for risk
management.

2.3 Dam Safety Risk Framework. A further refinement and consolidation of activities
associated with these principles for evaluating and reducing risk in the area of dam
safety are presented in Figure 2.2.
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Dam Safety Risk Framework

Risk Management

Risk Assessment

Risk Evaluation
Risk Management Options Assessment
Prioritization of Recommendations

Risk Identification
Risk Estimation

g and Review

Monitorin

ication

takeholder Engagemer
Communication of

- Nature of Risk
- Uncertainties in Risk Assessment
- Risk Management Options

Figure 2.2 — Dam Safety Risk Framework

2.4 Risk Assessment — An Elaboration.

2.4.1 The risk assessment process attempts to answer the following four questions:
2.4.1.1 What can go wrong?

2.4.1.2 How can it happen?

2.4.1.3 What is the likelihood?

2.4.1.4 What are consequences?

2.4.2 Risk assessment has a somewhat different meaning than the USACE

terminology of "risk-informed" or "risk and uncertainty." It may be characterized as a
more formal and focused effort to describe and define the impacts of risk to facilitate
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their effective management. The draft OMB Proposed Risk Assessment Bulletin
(January 2006) (reference A.83) defined the term:

“risk assessment” means a scientific and/or technical document that
assembles and synthesizes scientific information to determine whether a
potential hazard exists and/or the extent of possible risk to human health,
safety, or the environment.”

2.4.3 Risk assessment would augment the technical work done throughout USACE.
An update of the traditional definition of risk assessment taken from the 1983 National
Research Council’'s Risk Assessment in the Federal Government: Managing the
Process (the so-called "Redbook") (reference A.91) includes the following steps:

2.4.3.1 Hazard Identification (Risk Identification)
2.4.3.2 Hazard Characterization (Risk Identification)
2.4.3.3 Exposure Assessment (Risk Estimation)
2.4.3.4 Risk Characterization (Risk Estimation)

2.4.4 Hazards are the focal point of this process and the major change would be to
add an explicit hazard identification step to the various tasks. In a general sense,
"hazard" is anything that is a potential source of harm to a valued asset (human, animal,
natural, economic, social). It is important that one not limit the notion of a hazard to a
natural hazard. So in this sense, a hazard can be thought of as an assumption about
some uncertain value or parameter that, if incorrect, can result in the undesirable
consequence of the failure to achieve the economic return anticipated.

2.4.4.1 Hazard Identification (Risk Identification). This identifies all biological,
chemical, social, economic, and physical agents or natural/anthropogenic events
capable of causing adverse effects on people, property, economy, culture, social
structure, or environment. The hazard identification step explicitly identifies the hazards
that will be of concern in the risk management activity.

2.4.4.2 Hazard Characterization (Risk Identification). Hazard characterization is the
gualitative and/or quantitative evaluation of the nature of the adverse effects associated
with the identified hazard(s), which may be present in the situation of interest. The
hazard characterization step describes the harm that can be done when the hazard is
present.

2.4.4.3 Exposure Assessment (Risk Estimation). Exposure occurs when a
susceptible asset comes in contact with a hazard. An exposure assessment, then, is
the determination or estimation (which may be qualitative or quantitative) of the
magnitude, frequency, or duration, and route of exposure. This task describes how the
asset/entity/receptor of interest comes in contact with the hazard.
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2.4.4.4 Risk Characterization (Risk Estimation). Risk characterization is the
gualitative and/or quantitative estimation, including attendant uncertainties, of the
probability of occurrence and severity of known or potential adverse effects in a given
watershed or decision problem based on the evidence gathered in hazard identification,
hazard characterization and exposure assessment. In the dam safety arena the term
risk estimation is used due to the significant influence of subjective probability in the risk
characterization.

2.5 Risk Management — An Elaboration.

2.5.1 Risk management may be understood as the work required to answer the
following questions:

2.5.1.1 What is the problem?
2.5.1.2 What can be done to reduce the likelihood or severity of the risk described?

2.5.1.3 What are the tradeoffs in terms of costs, benefits, and risks among the
available options both now and in the future?

2.5.1.4 What is the best way to address the described risk?

2.5.2 In sum, risk management is the process of problem finding and initiating action
to identify, evaluate, select, implement, monitor and modify actions taken to alter levels
of risk. Figure 2.3 shows a generalized risk management process for dams developed
to describe a common approach proposed for use by the Corps of Engineers, Bureau of
Reclamation, and the Federal Energy Regulatory Commission. The risk management
process emphasizes its ongoing and iterative nature and the usefulness of adapting to
new information.

2.5.3 Thinking of risk management as part of risk analysis, some broad categories
of risk management activities can be identified as described below.

2.5.3.1 Assess Risk Management Options. Options assessment activities include
the process of identifying (optioneering), evaluating, and selecting, actions that can be
taken to alter levels of risk. This is a deliberate process of systematically considering all
options and their associated trade-offs. Risk management means deciding the level of
risk that is tolerable including the consideration of the costs and other consequences of
different risk reduction actions. Risk management also means giving appropriate
consideration to inherent variability and knowledge uncertainties identified during the
risk assessment and other evaluations.

2.5.3.2 Implement Risk Management Decisions. Implementation activities include
executing all steps necessary to make the chosen risk management alternative a reality.
Part of implementation may include adaptive management processes to learn while
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acting when uncertainties identified in the preceding steps are significant and the costs
of making a “wrong” decision (economic regret) are deemed to be high.

2.5.3.3 Monitoring and Review. Monitoring and review activities are undertaken to
improve understanding and reduce uncertainty over time through learning to assure the
success of the implemented risk management measure(s). Over time, with experience,
even the goals of the risk management measure(s) may be adjusted. Risk
management policies may induce changes in human behaviors that can alter risks (i.e.,
reduce, increase, or change their character), and these linkages must be incorporated
into evaluations of the effectiveness of such policies. (OMB 2007) (reference A.84)

2.6 Risk Communication — An Elaboration.

2.6.1 Beginning with an informal definition, risk communication is the work that must
be done to answer the following questions for a risk management activity.

2.6.1.1 Why are we communicating?

2.6.1.2 Who is our audience?

2.6.1.3 What do we want to learn from our audience?

2.6.1.4 What do they want to know?

2.6.1.5 What do we want to get across?

2.6.1.6 How will we communicate?

2.6.1.7 How will we listen?

2.6.1.8 How will we respond?

2.6.2 Effective two-way risk communication has both internal and external
communication components. Internal risk communication requires early and continuing
communication, coordination, and collaboration among risk assessors and agency
officials throughout the decision making process.

2.6.3 Stakeholder Engagement.

2.6.3.1 The external process includes all communication between the agency
analysts, officials and affected stakeholders. Stakeholder involvement goes beyond the
traditional public participation process of conveying information to the public. It supports

decision-making and ensures that public values are considered in the decision making
process. Public perceptions are an important source of information.
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2.6.3.2 Involvement of stakeholders improves the knowledge base for decision-
making and can reduce the overall time and expense involved in decision-making. It
may improve the credibility of the agencies responsible for managing risks. It should
generate better-accepted, more readily implemented risk management decisions.
Furthermore, it is irresponsible and dangerous not to engage stakeholders in
meaningful input and feedback opportunities in the risk management process.

2.6.3.3 Successful risk communication leads to a common recognition and
understanding of the hazards, risk management options, and shared acceptance of the
risk management decisions.

2.6.4 Communicating About the Nature of Risk.

2.6.4.1 Constituents and stakeholders need awareness and an understanding of the
characteristics and importance of the hazard of concern. It is important to convey the
magnitude and severity of the risk, as well as the urgency of the situation. People must
understand whether the risk is becoming greater or smaller (trends) as well the
probability of exposure to the hazard.

2.6.4.2 The geographic, temporal, and specific distribution of exposure to the hazard
needs to be understood as well as the amount of exposure that constitutes a significant
risk. For flood hazards, this is easy to imagine. The nature and size of the population
at risk as well as knowledge of who is at the greatest risk all need to be conveyed to
stakeholders.

2.6.4.3 Risk is only one part of the issue. People accept higher risk (e.g., living in
floodplains) for many good reasons. The actual or expected benefits associated with
each risk should be identified and understood. It is important to know who benefits and
in what ways. The magnitude and importance of those benefits need to be weighed to
find the appropriate tradeoff between risks and benefits.

2.6.5 Communicating Uncertainties in Risk Assessment.

2.6.5.1 One of the challenges of risk communication is conveying the existence and
significance of uncertainties encountered in the assessment of the risks to both decision
makers and stakeholders as appropriate. The methods used to assess the risk should
be described and made available. Significant uncertainties need to be explicitly and
specifically identified. The importance of each of the uncertainties, as well as the
weaknesses of, or inaccuracies in, the available data need to be communicated. The
assumptions on which estimates are based must be identified. Sensitivity analysis of
the risk estimates and other decision-making criteria must be conducted and the results
communicated. The effects of changes in assumptions on risk management decisions
must be thoroughly explored. It is important to objectively assess and convey the
assessors’ level of confidence in the results of the risk assessment.
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Federal Dam Safety Portfolio Risk Management Process
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Figure 2.3 — Proposed Generalized Federal Dam Safety Portfolio Risk Management Process
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2.6.5.2 The risk assessment should convey the extent and significance of
uncertainty in the technical aspects of a decision process. Management needs to weigh
its importance in the decision process.

2.6.6 Communicating Risk Management Options.

2.6.6.1 The action(s) taken to control or manage the risk must be carefully
communicated and a common understanding about the risk management actions needs
to be developed among the affected public. The safety case for justifying the choice of
a specific risk management option must be made explicit, transparent, and based on a
shared responsibility for the choice made. The effectiveness of a specific option and any
residual, transformed or substitute risks must be recognized. The actions individuals
may take to reduce personal risk should be carefully communicated as a part of the risk
management alternative that is chosen.

2.6.6.2 The benefits of a specific option, the cost of managing the risk, and who
pays for each option considered are essential information. The residual risks that
remain after a risk management option is implemented need to be clearly understood by
all affected parties and decision makers.

2-10
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CHAPTER 3
Dam Safety Portfolio Risk Management

3.1 Purpose/Objective.

3.1.1 This chapter presents an overview of the USACE Dam Safety Portfolio Risk
Management for the USACE portfolio of dams and Dam Safety Action Classification
(DSAC) System using the principles outlined in Chapter 2.

3.1.2 The overall Dam Safety portfolio risk management process is a series of
hierarchical activities that are used to assess, classify (DSAC), and manage the risks
associated with the USACE inventory of dams. The accompanying hierarchical
documentation generated by the portfolio risk management process documents the
USACE risk assessment and risk management decisions for each dam and facilitates risk
communication. The set of documents consists of the reports generated by the normal
operations and maintenance (O&M) activities and those documents generated when
USACE addresses a dam safety issue. The routine day-to-day dam safety and O&M
reports are periodic inspections and periodic assessments; reservoir or water
management plans; general operations and maintenance plans; emergency action plans;
and instrumentation, monitoring and evaluation plans and reports. The documents
generated when addressing a dam safety issue are Screening Portfolio Risk Assessment
report; Interim Risk Reduction Measure Plans; Issue Evaluation Study reports; and Dam
Safety Modification Reports.

3.2 Dam Safety Action Classification System.

3.2.1 The Dam Safety Action Classification system provides consistent and
systematic guidelines for appropriate actions to address the dam safety issues and
deficiencies of USACE dams. USACE dams are placed into a Dam Safety Action
Classification (DSAC) class based on their probability of failure or the individual dam
safety risk estimate considered as a combination of probability of failure and potential life
safety, economic, environmental, or other consequences. Until fully evaluated no dam
will be considered a DSAC class V, therefore all dams will initially be assigned to classes
| - IV. The intent is that the classification of a dam is dynamic over time, changing as
project characteristics are modified or more refined information becomes available
affecting the loading, probability of failure, or consequences of failure.

3.2.2 DSAC Table Structure. The DSAC table presents different levels and urgencies
of actions that are commensurate with the different classes of the safety status of USACE
dams. These actions range from immediate recognition of an urgent and compelling
situation requiring extraordinary and immediate action for unsafe dams through normal
operations and dam safety activities for adequate safe dams.

3.2.3 Reconciliation with Past Dam Safety Management Practices. In the past, the

USACE dam safety program essentially recognized two categories of actions: those for
dams considered safe, which comprised routine dam safety activities, normal operation
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and maintenance; and those for dams that were considered in need of remediation, for
which investigations, remediation funding justification documents, and design and
construction of remediation measures were additional activities. However, these two
categories do not provide formal recognition of an adequate range of actions and
degrees of urgency, especially for dams with issues that are very high or extremely high
risks, which warrant heightened actions that are not provided for in the traditional
standards-based approach. The choice of five action classes is to provide adequate
parsing in the range of levels of actions.

3.2.4 DSAC Classes. The five action classes used by the USACE dam safety
portfolio risk management program are summarized in Table 3.1 and described below.
The five classes depict the range of dams from those critically near failure to those
considered adequately safe. Between these two extremes are three classes that define
distinctly different levels of actions and urgencies of action that are commensurate with a
transition in safety status from critically near failure to adequately safe.

3.2.4.1 Class | (Urgent and Compelling). Class I is for those dams where progression
toward failure is confirmed to be taking place under normal operations and the dam is
almost certain to fail under normal operations within a time frame from immediately to
within a few years without intervention; or, the combination of life or economic
consequences with probability of failure is extremely high.

3.2.4.2 Class Il (Urgent). Class Il is for dams where failure could begin during normal
operations or be initiated by an event. The likelihood of failure from one of these
occurrences, prior to remediation, is too high to assure public safety; or, the combination
of life or economic consequences with probability of failure is very high.

3.2.4.3 Class Il (High Priority). Class Ill dams have issues where the dam is
significantly inadequate or the combination of life, economic, or environmental
consequences with probability of failure is moderate to high.

3.2.4.4 Class IV (Priority). Class IV dams are inadequate with low risk such that the
combination of life, economic, or environmental consequences with a probability of failure
is low and the dam may not meet all essential USACE guidelines.

3.2.4.5 Class V (Normal). Class V is for dams considered adequately safe, meeting
all essential agency guidelines (see Appendix E) and the residual risk is considered
tolerable.

3.2.4.6 Background information on the USACE Dam Safety Action Classification
System along with examples of dams in the various classes in provided in Appendix F.

3.3 Dam Safety Portfolio Risk Management Process.

3.3.1 Overview. The flow chart in Figure 3.1 incorporates all USACE dams at the
various stages of dam safety portfolio risk management. Exceptions are dams found to
have insignificant or no consequences should they fail. At this time, such structures are
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to be tagged as exceptions and are exempt from the portfolio management process.
These dams will be later considered for decommissioning or transfer.

3.3.2 DSAC Class Assignment. Starting at the top of figure 3.1, the ‘classification’ bar
or decision point 1a (D 1a) can be viewed as the sorting or binning point that includes all
USACE dams, each of which is classified into one of the five Dam Safety Action
Classification (DSAC) classes as presented in Table 3.1. Note that dams in each DSAC
class are managed in accordance with their safety status as reflected by their assigned
DSAC class.

3.3.3 Role of Prioritization and Queues.

3.3.3.1 There are three prioritization processes and associated queues.
3.3.3.1.1 Prioritization of Issue Evaluation Studies (P1)

3.3.3.1.2 Prioritization of Dam Safety Modification Studies (P2)

3.3.3.1.3 Prioritization of approved remediation projects awaiting design and
construction funding (P3).

3.3.3.2 Prioritization and queues are necessary due to resource limitations and the
desire to reduce overall portfolio risk as efficiently as possible. The associated queues
contain the set of dams awaiting studies or processing to the next step, reflecting their
prioritization. While the intent is that the queues are eventually cleared, it is certainly
possible that a higher priority dam, from a dam safety issue viewpoint, could come into a
gueue and move ahead of others already there based on the individual dam’s safety
status and circumstance.

3.3.3.3 The responsibility for the management of the prioritization process is
presented in chapter 4 - Management of Corps of Engineers Dam Safety Program, the
tolerable risk guidelines are presented in chapter 5 - Tolerable Risk Guidelines, and the
prioritization for risk management is presented in chapter 6 — Dam Safety Risk
Management Prioritization.

3.3.4 Dam Safety Decision Points.

3.3.4.1 There are four major decision points in the dam safety portfolio risk
management process.

3.3.4.1.1 Approve Dam Safety Action Classification,
3.3.4.1.2 Selection of Interim Risk Reduction Measures or heightened monitoring,

3.3.4.1.3 Determination if Dam Safety Modification Studies are justified based on the
results of the Issue Evaluation Study, and
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3.3.4.1.4 Approval of Dam Safety Modification Reports.

3.3.4.2 Decisions dealing with the DSAC determination are located at the following
points in the dam safety portfolio risk management process:

3.3.4.2.1 Decision Point D 1a. DSAC classification.

3.3.4.2.2 Decision Point D 1c. Reclassification as a result of an Issue Evaluation
Study where the dam can be reclassified to any of the other classes.

3.3.4.2.3 Decision Point D 1d. Incident triggers DSAC review.

3.3.4.2.4 Decision Point D 1e. Post implementation DSAC review and modification of
DSAC class as appropriate. Review IRRM plan and modify as appropriate.

3.3.4.3 Decisions dealing with the implementation of IRRM recommendations for
DSAC I, Il and Il dams are located at Decision Point D 2a. The decision related to
heighten monitoring for Class IV dams is located at Decision Point D 2b.

3.3.4.4 Decision Point D 3 relates to the determination of the justification of Dam
Safety Modification studies for DSAC II, Il and IV dams.

3.3.4.5 Decision Point D 4 deals with the approval of Dam Safety Modification study
reports.

3.3.5 Screening. Initially, all dams in the USACE inventory will be subjected to a
screening level risk assessment called the Screening Portfolio Risk Assessments
(SPRA), defined later, and assigned a DSAC class at decision point D 1a.

3.3.6 Routine dam safety activities and normal operations and maintenance (O&M).

3.3.6.1 The outer loop of the chart depicts continuing and recurrent actions of routine
dam safety activities and normal O&M, periodic assessments (PA), potential incident
identification, review and update of the Dam Safety Program Management Tools data
(See Appendix G), and review of the DSAC class. All USACE dams are in the outer loop
regardless of their DSAC class. Exceptions are those dams found to have insignificant or
no consequences should they fail (see paragraph 3.3.15). The ideal end state for all
USACE dams is that they are classified DSAC V and therefore they are only in the outer
loop of the Dam Safety Portfolio Risk Management process diagram.

3.3.6.2 Periodic Assessments and Periodic Inspections. All USACE dams will
undergo PA on a routine and systematic schedule not to exceed ten years. Periodic
Assessments include a revised Periodic Inspections (PIl) process (details in Chapter 11)
and baseline risk assessment, including potential failure mode analysis. The PI will occur
more frequently than PA, typically not more than five year intervals. This ensures that all
dams in the USACE portfolio are systematically and routinely evaluated leading to a high
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likelihood of detecting dam safety issues in a timely manner. Periodic assessments are
described in more detail later in chapter 11.

3.3.7 Interim Risk Reduction Measures Plans and Implementation. Interim Risk
Reduction Measure (IRRM) plans will be developed for all DSAC |, II, and Ill dams. The
IRRM plan addresses identified potential failure modes, defines general consequences
associated with each identified potential failure mode, quantifies risks for each likely
failure mode to the detail required to support the decisions to be made, evaluates loss in
project benefits due to the IRRM measures, and evaluates the potential of the IRRM
alternatives considered to reduce the probability of failure and/or consequences
associated with the failure modes. A risk assessment, scaled to a level of effort related to
the decision to be made, may be performed during development of the IRRM plan.
Preparation of an Interim Risk Reduction Measures Plan (IRRMP) is required as per
guidance associated with the DSAC table and discussed in detail in chapter 7.

3.3.8 DSAC Class | Expedited Process. Because of their urgent and compelling
safety issues, dams in DSAC Class | are immediately processed through several key
steps to formulate, approve (Decision Point D 2a), and implement interim risk reduction
measures. At Decision Point D 2a the USACE Dam Safety senior oversight group (SOG)
will review DSAC documentation and make a recommendation to the USACE senior
leadership that the agency does or does not accept the DSAC | classification for that
dam. The IRRM plan should be developed and implemented as quickly as possible for
DSAC | dams. For DSAC | dams the Dam Safety Modification study will be prioritized
and scheduled at Prioritization Point P 2 and sent to the funding and resource queue.
The next step is the Dam Safety Modification study and decision document process to
determine the appropriate risk management measures. See Figure 9.1 for a detailed flow
chart of the DSM study and report development, review and approval process. The Dam
Safety Modification study report will then be reviewed and approved or returned for more
studies and investigation (Decision Point D 4). If the decision is for additional study and
investigation the project will be prioritized and scheduled with the other dams
recommended for Dam Safety Modification studies (Prioritization Point P 2). If the
decision is to approve the report, and risk reduction measures are required, the project
will be prioritized for funding (Prioritization Point P 3) and moved to the resource queue to
wait for funding to implement the risk reduction measures. Once the approved risk
reduction measures are implemented the DSAC class will be reviewed and modified as
appropriate and the IRRM plan will be reviewed and modified. This action is taken at
Decision Point D1e in the flow chart. The use of approved incremental risk reduction
measures may not move a dam from a DSAC | class all the way to a DSAC V.

3.3.9 DSAC Classes Il and 11l Process. All dams placed into DSAC Il and I
(Decision Point 1a) will have IRRM plans developed and implemented. The IRRM plans
identify the risk reduction measures that should be submitted for approval (Decision Point
2a) to the MSC Dam Safety Officer. After the IRRM plan is approved the district is to
develop and submit an Issue Evaluation Study Plan for DSAC Il and Il dams which are
prioritized and scheduled for Issue Evaluation Studies (Prioritization Point 1). Once
scheduled, the individual projects are put into the funding and resource queue. After the
Issue Evaluation Study is completed and based on the results of the study the DSAC is
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reviewed and modified as appropriate at Decision Point 1c (D 1c). Based on the risk
assessment performed during the Issue Evaluation Study a dam could be reclassified
into any DSAC. If a dam is put into the DSAC I, it will then be addressed using the DSAC
| Expedited Process. If a dam is in DSAC I, I, or IV it will be reviewed to determine if a
Dam Safety Modification study is justified (Decision Point D 3). If the determination is
that a Dam Safety Modification study is justified, then the project is prioritized and
scheduled (Prioritization Point P 2) and sent to the funding and resource queue. From
that point forward the process is the same as for DSAC | dams.

3.3.10 DSAC IV Process. For DSAC IV class dams an IRRM plan is not required but
a decision has to be made related to heightened monitoring (Decision Point 2b). From
this point forward the process is the same for a DSAC IV class dam as it is for a DSAC Il
or Il class dam.

3.3.11 DSAC V Process. To place a dam in the DSAC V class requires a risk
assessment estimate with as low as reasonably practicable (ALARP) considerations
included to determine residual risk and an evaluation of compliance with all essential
USACE guidelines with no unconfirmed dam safety issues. The risk assessment to
determine residual risk and the evaluation of essential guideline compliance can be
performed either at the time of the periodic assessment or after the approved risk
reduction measures from the DSM report are implemented. The latter should just entail
an evaluation of the performance of the risk reduction measures to assure that the risk
reduction measures meet the prescribed performance levels and guidelines as outlined in
the DSM report.

3.3.12 Baseline risk estimate. The baseline risk estimate is the risk estimate at a
point in time. It may change based on changes in: a) information; b) the condition of the
dam; c) factors affecting the consequences, or d) from proposed implementation of risk
reduction measures. Incorporating any of these changes or a change in the scope,
purpose, or decision to be made will result in a new baseline risk estimate.

3.3.12.1 Baseline risk estimates shall encompass all significant failure modes and
factors affecting the consequences of failure (e.g. exposure conditions). Significant
failure modes are a subset of credible failure modes (i.e. physically possible). The
number of significant failure modes to be considered in a risk assessment should be
judged in the context of the purpose of the risk assessment and the decisions that it will
inform. The cumulative effect of multiple low risk failure modes shall be considered on
the baseline risk estimate. It is important to identify and list all credible failure modes and
factors affecting consequences that are not considered “significant” for a risk
assessment. These failure modes may be justified as significant in a subsequent risk
assessment.

3.3.12.2 Factors to consider include Dam Safety Action Classification, comparisons
with tolerable risk guidelines, scoping the next level of study, portfolio roll-up of the risk
estimates, the level of confidence in risk estimates, representation of uncertainty in
estimates, and prioritization for next phase of work. For example credible failure mode
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should be considered significant if the probability of failure and associated consequences
approach closely or exceed a tolerable risk limit guideline.

3.3.12.3 Periodic Assessments (PA) and Phase 1 Issue Evaluation Study (IES)
baseline risk estimates will use currently-available information for the loading functions,
the determination of component and system response curves (conditional probability of
failure), and development of the consequence estimate. Additional information and
analysis to reduce uncertainty and increase confidence in the baseline risk estimate may
be justified to support the Phase 2 IES and the Dam Safety Modification study. In all
cases the baseline risk estimate should be obtained with the minimum expenditure of
time and resources. The scope of the risk assessment shall be determined on the basis
of the decisions to be made.

3.3.13 Issue Evaluation Studies. Issue Evaluation studies (IES) for dams classified in
DSAC Classes I, Ill, and IV are studies to better determine the nature of the safety issue
and the degree of urgency for action within the context of the full USACE inventory of
dams. The intent of an Issue Evaluation Study is to perform a more robust and detailed
level of risk assessment, than used in the SPRA and possibly more robust than the risk
assessment used in a periodic assessment, that will enable informed decisions about the
need for a Dam Safety Modification study, further investigations, the DSAC
reclassification, and interim risk reduction measures implementation. However, the level
of detail should only be what is needed to justify the decision to pursue or not to pursue a
Dam Safety Modification study. Based on the results of previous or current investigations
and an Issue Evaluation Study, a dam could be reclassified as DSAC Class | and thus
warrant the expedited process for a DSAC Class | dam as shown on the left side of
Figure 3.1. The report documenting the Issue Evaluation Study will have an Agency
Technical Review (ATR) performed to include Dam Safety Risk Management Center
representatives. The IES report presents the rationale and the justification for a Dam
Safety Modification Study and changes to the IRRM plan. The IES report shows the
current condition of the dam with respect to the tolerable risk guidelines. Issue Evaluation
Studies are discussed in detail in Chapter 8.

3.3.14 Dam Safety Modification Studies and Decision Documentation. Dam Safety
Modification Studies may require, beyond the Issue Evaluation Study, additional data
gathering and detailed studies. Formulation and evaluation for a full range of risk
reduction alternatives with preliminary level cost estimates will be performed at this time.
A detailed risk assessment is required and will look at incremental risk reduction
alternatives that together meet the tolerable risk guidelines (details in Chapter 5) and cost
effectiveness of additional risk reduction below the tolerable risk limit guidelines.
However, the level of detail for the risk assessment and DSM study should only be what
is needed to justify the modification decision. Related NEPA and ESA studies will be
conducted at this time in support of the recommended risk reduction measures. The
DSM decision document presents the rationale for the alternative recommended, to
include life, economic and environmental risk reduction, and other non-tangible aspects.
The report will show how this alternative complies with the tolerable risk guidelines. The
Dam Safety Modification decision document will present a comparison of alternatives and
the recommended plan to include actions, components, risk reduction by increments,
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evaluation of the risk in relation to the tolerable risk guidelines, implementation plan,
detailed Risk Cost and Schedule Assessment (per ER 1110-2-1302, Civil Works Cost
Engineering (reference A.53), National Environmental Policy Act (NEPA) (reference
A.109), and the Endangered Species Act (ESA) determinations). This document will
have an ATR performed to include Risk Management Center representatives. Dam
Safety Modification Studies process, content, and the approval process are discussed in
detail in Chapter 9.

3.3.15 Dams Exempt from the Dam Safety Portfolio Risk Management Process. The
Corps inventory has a number of dams and associated structures that no longer serve a
beneficial purpose or have been found to have insignificant or no consequences should
they fail. At this time, such structures are to be tagged exceptions and are exempt from
the portfolio management process. These dams will be handled in accordance with
Appendix H and may be considered for decommissioning or transfer.

3.3.16 At any point in the portfolio risk management process a determination may be
made that resolution of a dam safety deficiency will cost less than the major rehabilitation
threshold funding cap (see annual budget guidance Engineering Circular) or the work can
be accomplished in one construction season. If this is the case the district DSO should
consider going directly to a major maintenance action. Such minor modifications for dam
safety would be funded as major maintenance with Operations and Maintenance funds.

If significant risk reduction can be made at high risk dams for amounts less than the
major rehabilitation threshold funding cap districts should coordinate with the MSC and
HQ dam safety program managers and the O&M appropriation program managers to
determine if Operations and Maintenance funds are available.

3.4 Scope of Risk Assessments in Support of Dam Safety Evaluations. There are five
specific instances of evaluations in the process- Screening Portfolio Risk Assessment
(SPRA), Interim Risk Reduction Measures Plans (IRRMP), Periodic Assessments, Issue
Evaluation Studies, and Dam Safety Modification Studies. The USACE Dam Safety
Portfolio Risk Management process uses risk assessments in each of the five instances
of evaluations. These risk assessments vary in purpose and therefore in the data
required, detail and robustness of analysis, and in uncertainty and confidence in the
results. Table 3.2 shows the relationships of the primary and secondary uses of the
outcomes of the risk assessments with the purpose of the various studies or evaluations.
However, in all cases the level of detail should only be what is needed to justify the
decision(s) that will be informed by the risk assessment.

3.4.1 General Steps in Risk Assessment. The general steps of a risk assessment
(listed below) are scalable to fit the purpose of the risk assessment.

3.4.1.1 Potential failure mode analysis;
3.4.1.2 Develop event trees for potential failure modes;

3.4.1.3 Develop the loading function for each failure mode carried forward in the
assessment;
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3.4.1.4 Determine the conditional probability of failure and system response curve for
each failure mode carried forward in the assessment;

3.4.1.5 Estimate the consequences associated with each failure mode carried forward
in the assessment;

3.4.1.6 Risk estimate calculations; and
3.4.1.7 Compare to the USACE tolerable risk guidelines.

3.4.2 Screening for Portfolio Risk Assessment (SPRA). This assessment screens
projects to expeditiously identify the dams requiring urgent and compelling action (Dam
Safety Action Classification Classes | and Il Dams) with low chance of missing any such
dams. Also, the SPRA is to provide information for preliminary classification of the
remainder of the USACE dams into Dam Safety Action Classes Il — IV. SPRA does not
provide sufficient information to confirm a dam can be placed in Dam Safety Action
Classification Class V. The intent is that SPRA will be performed only once for every
dam in the USACE inventory. Once all dams are screened using SPRA, the SPRA
DSAC rating will remain the official rating unless a more detailed assessment leads to a
reclassification. The SPRA process is described in Appendix I.

3.4.3 Interim Risk Reduction Measures Plans (IRRMP). The risk assessment
supporting the IRRM plan will use existing information and easily obtained consequence
data. The primary purpose is to support and justify interim risk reduction measures. The
risk assessment will have to be scaled depending on the significance of the dam safety
issue and the impact of the interim risk reduction measures.

3.4.4 Periodic Assessments (PA). PA’s will normally be conducted for all dams on a
10 year cycle, but more frequently as justified. The periodic assessment will consist of a
periodic inspection, a potential failure modes analysis, and a risk assessment based on
existing data and limited analyses to estimate consequences. The primary purposes of
the Periodic Assessment are as follows.

3.4.4.1 Confirm or revise the DSAC classification of a project;

3.4.4.2 Justify interim risk reduction measures;

3.4.4.3 Provide initial input for quantitative risk reporting;

3.4.4.4 |dentify needed issue evaluation studies;

3.4.4.5 Provide data to prioritize issue evaluation studies;

3.4.4.6 ldentify operations and maintenance, monitoring, emergency action plan,
training and other recurrent needs; and
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3.4.4.7 Develop or update the baseline risk and confirm that essential USACE dam
safety guidelines are or are not met.

3.4.5 Issue Evaluation Study. Risk assessments in support of the Issue Evaluation
studies (IES) are conducted for the purposes:

3.4.5.1 Primary. Confirm that dam safety issues do or do not exist and determine if a
Dam Safety Modification study is justified.

3.4.5.2 Secondary.
3.4.5.2.1 Verify or reclassify the current DSAC rating based on these findings;

3.4.5.2.2 Determine if a dam should be reclassified as DSAC | and thus warrants the
expedited process for a DSAC | dam as shown on the left side of Figure 3.1;

3.4.5.2.3 Verify the adequacy of current or need for additional interim risk reduction
measures;

3.4.5.2.4 Provide information to support prioritization of Dam Safety Modification
studies; and

3.4.5.2.5 Develop or update the baseline risk estimate.

3.4.5.3 The methodology of this risk assessment/study must be more rigorous than
the SPRA methodology. The IES risk assessment is intended to achieve a defensible,
risk informed justification for initiating Dam Safety Modification studies with the minimal
expenditure of time and resources. This risk assessment will use the USACE dam safety
risk assessment and evaluation tools.

3.4.6 Dam Safety Modification Study. The risk assessment supporting the Dam
Safety Modification study leads to definitive decisions and documentation to justify dam
safety actions to achieve reduction in life, economic, and environmental risk. Additional
data will be gathered as justified by the decision to be made. The Dam Safety
Modification study will use the USACE dam safety risk assessment and evaluation tools
which provide results of increased robustness of and confidence in the risk assessment
over the Issue Evaluation Study due to an increase in the level of confidence in the input
data used in the study. The primary purposes of the Dam Safety Modification study are
the determination or update of the baseline risk estimate; identification, evaluation,
justification, and recommendation of long-term risk reduction remedial measures; and the
estimation of the residual risk of the remediated project. The risk assessment shall be
updated after implementation of the risk reduction remedial measures and evaluated to
determine if the risk reduction objectives were achieved.

3.5 Risk Reporting and Data Management. The following will be tracked and reported on
per guidance in Appendix G using the Dam Safety Program Management Tools
(DSPMT).
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3.5.1 SPRA ratings and findings,
3.5.2 Current DSAC Classification,
3.5.3 Listing of dam safety issues,

3.5.4 Residual risk of current conditions and confidence of the risk estimate (range of
risk),

3.5.5 Previous reports and summary of recommendations,

3.5.6 Current IRRM,

3.5.7 Findings of the most recent Potential Failure Mode Analysis,

3.5.8 Findings of last PA and PI,

3.5.9 Results of the essential agency guidelines (Appendix E) evaluation,

3.5.10 Consequences - list estimated consequences related to the identified potential
failure modes,

3.5.11 Issue Evaluation Study results, recommendations and final decisions, and
3.5.12 Dam Safety Modification study results, recommendation, and final decisions.

3.6 Water Storage and Risk Reduction Measures. Dam safety must be on the critical
path of all decisions regarding water supply storage in USACE reservoirs. When water
supply is requested by non-Federal customers, USACE decision makers at all levels
must fully consider the condition of the dam, DSAC of the dam, associated risks, and
their impacts on inspection, operation and maintenance of the project. While public
safety is paramount, the benefits of providing safe and reliable water supply storage to
non-Federal customers also must be considered. A reallocation that would require
raising the conservation pool is not permitted while a project is classified DSAC I, II, or lll.
(See EC 1165-2-210 for further guidance, Reference A.6)

3-11



ER 1110-2-1156
28 Oct 11

Figure 3.1 -- Corps of Engineers Dam Safety Portfolio Risk Management Process
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Decision Points are label as (D 1a), Prioritization Points are labeled as (P 1), and the details for each point is explained in Chapter 3.
* Independent External Peer Review requirements are to be addressed per guidance in the Dam Safety Modification chapter.

** Regardless of DSAC classification, dams with insignificant or no consequences should they fail are considered exceptions; will
be so tagged, and are exempt from the dam safety portfolio management process depicted here in Figure 3.1.
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Table 3.1 - USACE Dam Safety Action Classification Table*

Dam Safety Characteristics of this class Actions for dams in this class
Action Class
I CRITICALLY NEAR FAILURE Take immediate action to avoid failure.
URGENT AND Progression toward failure is confirmed to be taking place | Implement interim risk reduction measures, including operational
COMPELLING under normal operations. Almost certain to fail under restrictions, ensure that emergency action plan is current, and
(Unsafe) normal operations from immediately to within a few years | functionally tested for initiating event.
without intervention. Conduct heightened monitoring and evaluation.
OR EXTREMELY HIGH RISK Expedite investigations to support justification for
Combination of life or economic consequences with remediation using all resources and funding necessary.
probability of failure is extremely high. Initiate intensive management and situation reports.
1 FAILURE INITIATION FORESEEN Implement interim risk reduction measures, including operational
URGENT For confirmed (unsafe) and unconfirmed (potentially restrictions as justified, and ensure that emergency action plan is
(Unsafe or unsafe) dam safety issues, failure could begin during current, and functionally tested for initiating event.
Potentially normal operations or be initiated as the consequence of an | Conduct heightened monitoring and evaluation.
Unsafe) event. The likelihood of failure from one of these Expedite confirmation of classification.
occurrences, prior to remediation, is too high to assure Give very high priority for investigations to support justification
public safety. for remediation.
OR VERY HIGH RISK
The combination of life or economic consequences with
probability of failure is very high.
i SIGNIFICANTLY INADEQUATE Implement interim risk reduction measures, including operational
HIGH OR MODERATE TO HIGH RISK restrictions as justified, ensure that emergency action plan is
PRIORITY For confirmed and unconfirmed dam safety issues, the current, and functionally tested for initiating event.
(Conditionally combination of life, economic, or environmental Conduct heightened monitoring and evaluation.
Unsafe) consequences with probability of failure is moderate to Prioritize for investigations to support justification for
high. remediation considering consequences and other factors.
v INADEQUATE WITH LOW RISK Conduct elevated monitoring and evaluation.
PRIORITY For confirmed and unconfirmed dam safety issues, the Give normal priority to investigations to validate classification,

(Marginally Safe)

combination of life, economic, or environmental
consequences with probability of failure is low and may
not meet all essential USACE guidelines.

but no plan for risk reduction measures at this time.

\
NORMAL
(Adequately
Safe)

ADEQUATELY SAFE

Dam is considered adequately safe, meeting all essential
USACE guidelines with no unconfirmed dam safety
issues, AND RESIDUAL RISK IS CONSIDERED
TOLERABLE.

Continue routine dam safety activities, normal operation, and
maintenance.

* At any time for specific events a dam, from any action class, can become an emergency requiring activation of the emergency plan
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Table 3.2 — Primary and Secondary Use of Risk Assessment Outcomes

Use of the Outcomes from
Risk Assessment

Screening

Interim
Risk
Reduction
Measures

Periodic
Assessment

Issue
Evaluation
Study

Modification
Study

Identify DSAC | & Il with low
chance of missing any such
dams

P

Preliminary classification of
DSAC Il - IV

IRRM Decisions including
justification

DSAC Confirmation or
Reclassification

Initial Portfolio Input for
quantitative risk reporting

Portfolio Update

Identify all potential failure
modes

Develop baseline risk estimate

Identify needed Issue
Evaluation Studies

Identify O&M, monitoring, EAP,
and staff training and other
recurrent needs

Prioritization of Issue
Evaluation Studies

Tolerable risk evaluation for
existing dam

Identify representative,
potential long term risk
reduction measures
(incremental)

Prioritization of Dam Safety
Modification Studies
(incremental)

Confirmation that all essential
USACE Dam Safety guidelines
are met and residual risk is
considered tolerable for an
existing dam (DSAC V
confirmation)

Tolerable risk evaluation for
Modification Alternatives

Modification decision and
justification

Prioritization of projects for
funding

S

P
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CHAPTER 4
Management of Corps of Engineers Dam Safety Program

4.1 General. The Corps of Engineers maintains a three-level decentralized
organization, HQUSACE, MSC (Regional) and district. Each level shall be staffed with
gualified personnel in areas of design, construction, inspection and operations of dams
and appurtenant structures, with appropriate training and experience in dam safety risk
assessment, risk management, and risk communications. Each organizational level
shall have a Dam Safety Officer (DSO) with supporting organization as outlined in this
chapter. The Corps of Engineers utilizes risk-informed procedures to aid in the
prioritization of dam safety deficiency corrections on a nation-wide basis with budgeting
for dam safety studies and modifications managed at the HQUSACE level. National
oversight is furnished by the Dam Safety Steering Committee and the Senior Oversight
Group, which are further described herein. Prioritization of all risk assessments, studies
and remediation are managed on behalf of HQUSACE by the Risk Management Center
(RMC) with oversight by the Senior Oversight Group and Special Assistant for Dam
Safety. Routine day-to-day operation, maintenance and safety evaluations of dams
shall remain the primary responsibility of the district command. Periodic assessments
of dams are accomplished with assistance from regional and national risk and reliability
cadres and the RMC.

4.2 Overall Responsibility for Dam Safety Program. The Commanders at each level of
the Corps of Engineers have the ultimate responsibility for dam safety within their
commands. Each District Commander having responsibility for dams shall ensure that
the organization has a dam safety program which complies with Corps of Engineers
policy and criteria, assuring compliance with the “Federal Guidelines for Dam Safety”
(reference A.71). Commanders exercise this responsibility through officially designated
Dam Safety Officers at each level. Although the DSO is located in the technical
element of each organizational level, dam safety crosses all business lines and office
elements, and the DSO must coordinate dam safety issues and activities with the
leaders of those business lines and office elements as they manage the dam safety
activities in their areas of responsibility. This includes coordination between the district
office and the project field offices (that serve as the first line of defense for dam safety)
concerning such issues as emergency action plans, dam safety training, and control of
project documentation (discussed in subsequent chapters as well as ER 1130-2-530
(reference A.63)).

4.2.1 For the Corps of Engineers Dam Safety program to be fully successful, it is
imperative that technically and managerially qualified personnel who are passionate
advocates of dam safety be in place at every key level of the organization. This is even
more vital for a Dam Safety Officer because of the implications that their decisions can
have on life safety. Their decision-making must be based solely on the best technical
approach which protects life and property and cannot be clouded by political
considerations. Technical capability/experience alone, while vitally important, does not
assure that a person is qualified to function as a Dam Safety Officer. That person must
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also possess the desire to be an advocate for the program, possess excellent
communications skills, and be capable of sound decision-making under pressure. If any
of these is lacking, then the person is not fully qualified even if they are extremely
gualified technically.

4.2.2 For these reasons, all leaders who appoint Dam Safety Officers at the HQ,
MSC, and District shall thoroughly review and verify the qualifications and suitability for
a person to function in this key role. Paragraph 4.7 provides the procedures for
selecting and appointing a DSO.

4.2.3 If the highest ranking technical individual in the command lacks a particular
skill set (or needs additional development in an area) in order to meet the DSO
qualifications, it is the responsibility of the leader with appointment responsibilities to put
a developmental plan in place which will assure the full skill set is achieved within a
reasonable (12 to 18 months) time frame. This developmental plan might include formal
training coursework, conferences, mentor relationships with other Dam Safety Officers,
and short-term assignments in districts where key dam safety decisions are being
made.

4.3 Headquarters, US Army Corps of Engineers.

4.3.1 Organization. The Corps of Engineers Dam Safety Officer (DSO) is appointed
by the Chief of Engineers based upon qualifications and is typically the Senior
Executive Service (SES) member in charge of the Engineering and Construction
Community of Practice. A Special Assistant for Dam Safety and the Corps Dam Safety
Program Manager support the Corps DSO. The Corps of Engineers Dam Safety
Steering Committee (DSSC) and the HQUSACE Dam Safety Committee provide
additional advice and support to the Corps DSO concerning the program. The Corps
Dam Safety Committee includes the Senior Oversight Group (SOG), Corps DSO, the
National Inventory of Dams (NID) Program Manager, and other members with extensive
knowledge and expertise in the programming, planning, design, construction,
operations, and maintenance of dams. Other individuals from the various communities
of practice within the Corps of Engineers may be included as members of the
committee.

4.3.2 Responsibilities and Qualifications. The roles, responsibilities, and
gualifications presented below are based on “Dam Safety Officer Roles,
Responsibilities, Qualifications, and Professional Registration Requirements” (reference
A.79).

4.3.2.1 Corps of Engineers Dam Safety Officer: The Corps (DSO) shall be a
registered professional engineer with civil engineering background and with
management abilities and be competent in the areas related to the design, construction,
operation, maintenance, inspection or evaluation of dams and understand adverse dam
incidents and the potential causes and consequences of dam failure. As Corps DSO,
this individual is responsible directly to the Chief of Engineers for all dam safety
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activities and shall be appointed by written order of the Chief of Engineers. The Corps
DSO coordinates dam safety activities with the various elements of the Directorate of
Civil Works and informs the Director concerning the condition of Corps dams. The
Corps DSO is responsible for ensuring that the Corps of Engineers maintains a
proactive dam safety program, implementing all practices and procedures outlined in
the “Federal Guidelines for Dam Safety” (reference A.71). The Corps DSO is
responsible for establishing policy and technical criteria for dam safety, and prioritizing
dam safety related work. The Corps DSO or designated representative(s) shall
represent the Department of Defense on the National Dam Safety Review Board
(NDSRB) and Interagency Committee on Dam Safety (ICODS). The Corps DSO
ensures that programs to implement dam safety needs and to monitor the activities at
the various levels of the Corps are established. The Corps DSO serves as chair of the
Corps Dam Safety Committee. The Corps DSO shall assess the Corps dam safety
activities utilizing the best available techniques and programs, and periodically report to
the Director of Civil Works and Chief of Engineers.

4.3.2.2 Special Assistant for Dam and Levee Safety. The Special Assistant acts for
the Corps DSO in the execution of daily program activities and serves as Chairman of
the Corps of Engineers DSSC and the SOG. The Special Assistant shall be a
registered professional engineer with civil engineering background and with
management abilities, be competent in the areas related to the design, construction,
operation, maintenance, inspection or evaluation of dams and understand adverse dam
incidents and the potential causes and consequences of dam failure. The Special
Assistant works for and reports directly to the Corps DSO. The director of the RMC shall
report directly to the Special Assistant. The Special Assistant represents the Corps
DSO in the development of the budget submission, working with the appropriate
Business Line Managers to ensure that dam safety priorities are addressed. The
Special Assistant serves as the Department of Defense and/or Corps of Engineers
representative on various national teams as directed by the Corps DSO.

4.3.2.3 Corps Dam Safety Program Manager. The Corps Dam Safety Program
Manager (DSPM) shall be a registered professional engineer with civil engineering
background (or registered professional geologist as described in paragraph 4.6) and
with management abilities and have knowledge and experience in the design,
construction, operation, maintenance, inspection, or evaluation of dams. The DSPM
conducts the daily activities of the overall dam safety program. The DSPM coordinates
the HQ review of dam safety reports and prepares Corps-wide dam safety budget
submissions in coordination with the DSSC and the RMC, and works in close
coordination with the Special Assistant for Dam Safety. The DSPM serves as the
Department of Defense and/or Corps of Engineers representative on various national
teams as directed by the Corps DSO or the Special Assistant. The Corps DSPM shall
maintain an updated membership list of the Corps Dam Safety Committee, the Corps of
Engineers DSSC, the SOG, and all USACE DSOs and DSPMs.

4.3.2.4 Risk Management Center: The Corps of Engineers is currently transitioning
to risk-informed dam safety program management to more effectively evaluate, prioritize
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and justify dam safety decision making. In order to realize the full benefits of risk-
informed program management, the RMC has been established to provide technical
expertise and advisory services to assist in managing and facilitating the USACE-wide
dam safety program. The RMC is a support organization, partially project funded, and
located within the Institute of Water Resources (IWR). The director of the RMC reports
through the IWR Director to the Director of Civil Works. The RMC has close ties to the
Chief of Engineering and Construction and to the Special Assistant for Dam Safety.
The RMC assists the Special Assistant in implementation of dam safety policy using a
combination of centralized staff as well as other national, regional, and district
resources.

4.3.2.4.1 The RMC Director shall be a registered professional engineer with civil
engineering background and with management abilities, be competent in the areas
related to the design, construction, or evaluation of dams and understand adverse dam
incidents and the potential causes and consequences of dam failure. The director shall
have knowledge of risk management concepts and implementation.

4.3.2.4.2 Specific functions performed by the RMC in support of HQUSACE dam
safety program management:

4.3.2.4.2.1 Maintains the 10-year plan for Periodic Assessments and Inspections of
dams and pertinent structures in coordination with the MSC DSPM'’s.

4.3.2.4.2.2 Manages the resource queues (see the Dam Safety Portfolio Risk
Management Process Chart, figure 3.1).

4.3.2.4.2.3 Supports the Agency Technical Review (ATR) and Independent External
Peer Review (IEPR) (EC 1165-2-209) (Reference A.5) process, as applicable, for Dam
Safety Modification Reports. The RMC shall be the Review Management Organization
(RMO) for Dam Safety Modification Reports and perform the RMO functions required in
EC 1165-2-209 (reference A.5). The RMC may be consulted for the names of qualified
individuals who have worked with the national risk cadres and are experienced in the
needed area to serve on ATR teams. The RMC shall manage the IEPR process for all
dam safety modification reports.

4.3.2.4.2.4 Supports the Corps DSPM in the development of annual budget
requests. The RMC communicates directly with districts and MSCs on program
planning, priorities, funding and implementation. It provides workload
input/commitments to resource providers regarding the future year program.

4.3.2.4.2.5 Plans and evaluates dam safety-related risk activities for all phases of
the life-cycle of a project.

4.3.2.4.2.6 Manages the documentation, maintenance and publication of the Corps
Dam Safety Portfolio Risk Rankings and DSAC.
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4.3.2.4.2.7 Integrates dam safety portfolio risk management activities with other
asset management activities.

4.3.2.4.2.8 Represents Dam Safety on the Civil Works Research and Development
team.

4.3.2.4.2.9 Maintains dam safety standard engineering technology (SET) programs,
and automated information systems (AIS) to include reviewing usage by various districts
of the programs within SET. R