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SUMMARY of CHANGES

a. USACE is no longer using the word “shall” in policy documents. So update has

replaced “shall” with “must”, “should”, or “will” where appropriate.
b. Deleted from ER 1110-2-1156, dated October 2011:

(1) Chapter 20 — Asset Management and Condition Assessments.

(2) Appendix K — Observations on How Reclamation Uses Their Guidelines.

(3) Appendix AB - Seismic Safety Evaluation Process for Embankment Dams and
Foundations

(4) Appendix AC - Seismic Safety Evaluation Process for Concrete Structures and
Foundations.

c. Added to this version of ER 1110-2-1156:

(1) Chapter 20 — Remote Control and Operation of Water Control Systems.
(2) Chapter 24 — Dam Safety Considerations for Storage Allocation, Reallocation,
and Related Studies.
(3) Appendix E — USACE Dam Safety Fact Sheet Template.
(4) Appendix M — USACE Dam Safety Officer Sample Development Plan.
(5) Appendix N — Roles and Responsibilities Matrix.
(6) Appendix U — Dam Performance Data Documentation.
(7) Appendix X — Post Implement Evaluation.
(8) Appendix AE — Periodic Inspection and Periodic Assessment Report Format.
(9) Appendix AG — Example of a Foundation Approval Report.
(10) Appendix AH — Notification of Non-Federal Entities Regarding Water Supply in
USACE Reservoirs.
(11) Appendix X — Details of Post Implementation Evaluation (PIE).

d. Changed Title of Chapter 11 to Continuing Evaluation Inspections, Periodic
Inspections and Periodic Assessments.
e. Reorders the appendices to be in the order referenced within the ER.

Changes of Note in the Chapters:
Chapter 1 - Dam Safety Program - Introduction, Overview, and Guiding Principles

a. Added a definition for the term ‘Dam’.

b. Principles for Dam Safety program management and the principles for
implementing IRRM were blended and revised. The list of separate IRRM principles
were deleted from Chapter 1 but were left in Chapter 7.

c. Added a section on authorities for non-Federal dam repairs.

d. Added guidance for assigning a structure to the dam safety program or the levee
safety program.

Chapter 2 - Dam Safety Program Framework

XXi
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SUMMARY of CHANGES (Continued)

a. Deleted the OMB risk analysis text and statement that risk analysis is composed
of assessment, management, and communications.

b. Added figure to show the components of risk.

c. Expanded discussion on hazard identification and characterization, exposure
assessment, and risk characterization.

d. Introduced the inundation scenarios for dam safety.

e. Changed the term ‘inundation risk’ to ‘flood risk’.

f. Refined definition of risk estimate.

g. Deleted the use of the term ‘baseline risk estimate’ and introduced the term
‘existing and future without Federal action condition risk’.

h. Introduced the term residual risk with its components of incremental and non-
breach risk.

i. Introduced the requirement for the USACE Dam Safety Fact Sheet.

Chapter 3 - Dam Safety Portfolio Risk Management

a. New — Issue Evaluation Study will be performed for dams assigned a DSAC 1, 2,
3,or4.

b. Major revision of the Dam Safety Action Classification table and the names and
definitions of the five DSAC classifications.

c. Added emphasis on the process of DSAC recommendation and approval levels.

d. Expanded the description of the Issue Evaluation Study process steps.

e. Incorporated the dam safety production centers into the text of the chapter.

f. Revised the Periodic Assessment discussion to match the revised process as
outlined in Chapter 11.

g. Added a new section to present guidance on modifications for non-Federal
hydropower.

h. The DSAC 5 assignment process/protocol was clarified and specific details
provided.

Chapter 4 - Management of USACE Dam Safety Program

a. Moved committee and group membership lists to Appendix O.

b. Expanded guidance on DSO development plan and added Dam Safety officer
development plan example.

c. Clarified the role of the Dam Senior Oversight Group in relationship to
HQUSACE and the MSC.

d. Introduces the roles and responsibilities of the Dam Safety Modification
Mandatory Center of Expertise.

e. Clarification of MSC DSO/DSPM role pertaining to the dam safety aspects of the
MSC water control management at the projects.

f. Introduces the roles and responsibilities pertaining to the MSC Dam Safety
Production Center.
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g. Expands on the Dam Safety Modification (DSM) Lead Engineer role and
responsibilities. The term Lead Engineer in this regulation designates the senior
engineer assigned to a dam safety modification study or project. The Lead Engineer
must be either a senior level registered professional engineer or engineering geologist
with extensive knowledge and skills related to the primary features associated with the
project. The engineering geologist is required to be a registered professional engineer.

Chapter 5 - Tolerable Risk Guidelines

a. Clarification on the use of the tolerability of risk concepts as pertaining to dams.

b. Refined the discussion on the consequences associated with incremental risk.

c. Changed the tolerable risk guideline charts.

d. Deleted the differing tolerable risk guideline requirements for existing dams
versus new dams or major modification of a dam.

e. Requires non-breach risk to be determined and presented.

f. Revised the average annual life loss (AALL) guideline text for actions above and
below the AALL line.

g. Removed the concept of disproportionality and all related text and figures from
the regulation.

Chapter 6 - Dam Safety Risk Management Prioritization
Clarified some wording and made changes to align with the new DSAC table.
Chapter 7 - Interim Risk Reduction Measures for Dam Safety

a. Principles for implementing interim risk reduction measures at high risk dams
were revised when the guiding principles in Chapter 1 were revised. The two sets now
are better aligned with the content of their respective chapters.

b. Expanded discussion on the IRRM plan and formal deviations.

c. Clarification made in the funding source of IRRM.

d. Discussion on the appropriateness of an IRRM is clarified.

Chapter 8 - Issue Evaluation Studies

a. New - For projects where the DSAC has been determined by SPRA, a semi-
quantitative risk assessment (SQRA) will first be conducted by the risk cadre and district
at the beginning of the IES to re-evaluate the SPRA derived DSAC, determine the need
for a Phase 1 Issue Evaluation Study, and identify the significant and credible failure
modes that will become the focus of the Phase 1 quantitative risk assessment.

b. New — Requires a determination that the existing authorized project purposes
warrant continued Federal investment.

c. New - Review and update the essential USACE guidelines that are applicable to
that dam and evaluate the dam for compliance with the essential guidelines.
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d. Site characterization documentation is now required to be generated in support
of the IES. “Prepare detailed drawings that synthesize all pertinent data including
boring logs, instrumentation, geologic features, laboratory data, etc.”A reservoir diagram
showing Minimum Flood Space, Variable Flood Space and other vital pool elevations is
now required for the IES.

e. |IES and IESSF report formats significantly revised.

f. Slight revision to the review and approval process for IES.

Chapter 9 - Dam Safety Modification Studies (DSMS) and Documentation

a. The need to address the dam safety issues and meet the risk-reduction
objectives must be supported by a determination that the existing authorized project
purposes warrant continued Federal investment and an assessment of whether
changes in the authorized project purposes warrant investigation. The level of detail of
this determination should be consistent with that of a reconnaissance study under the
Gl program or initial appraisal of a Section 216 study (Reference A.7).

b. There was a moderate level of revision done to chapter 9 to clarify the alternative
development, comparison, evaluation, and selection process.

c. New - Essential USACE guidelines will be reviewed and a determination made if
any additional guidelines, beyond those identified by the Issue Evaluation study, are to
be included for consideration.

d. Any alternative recommended for implementation must be evaluated for its
effects on the authorized project purposes.

e. The SMART planning initiatives are incorporated into this chapter and the
appendices that support the Dam Safety Modification study.

f. Applying risk informed concepts to the Value Engineering process for the DSMS.

g. Clarified the use of the ‘future without and with Federal action condition’ concept.

h. Emphasis added that risk reduction alternatives should not be formulated around
or to compensate for deficient EAPs and evacuation plans.

i. Expanded on the guidance dealing with the level of detailed each alternative
must be developed to identify, evaluate, and compare each alternative.

j- A mitigation plan for species and habitat loss or impact should be developed for
each alternative. The cost for such mitigation should be integral component of each
alternative.

k. Expanded the discussion on the project study work plan.

I.  Expanded the guidance for the ATR of the DSMS. The ATR team will include the
expertise necessary to evaluate the planning, engineering, real estate, and economics.

m. Added requirement for Post Implementation Evaluation (PIE) and environmental
analysis, cost estimating and scheduling of the products/projects being reviewed.

n. Added the requirement for constructability evaluations at 2 times during PED,

prior to Step 3 and at 60% design of the project.

0. Added construction evaluation to figure 9-1.
p. The USACE Dam Safety Fact Sheet will be prepared at the end of the DSMS.
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g. Expanded the guidance for the processing and approving of the NEPA
documentation.

r. The requirements for when a supplemental DSM decision document is required
were clarified.

s. Figure 9.1, DSM Study, Review, Decision, and Approval Process, was updated
to match the changes in the content of Chapter 9 and the various appendices
supporting chapter 9.

t. Paragraph and appendix references were added for the various steps of the
process in figures.

Chapter 10 - Dam Safety Risk Communication

Chapter 10 underwent significant revision and should be read in its entirety to obtain
the latest guidance on dam safety risk communications.

Chapter 11 - Periodic Inspection, Periodic Assessment and Continuing Evaluation

a. Chapter 11 underwent a major revision to fully coordinate the periodic inspection
and the periodic assessment.

b. For a Pl only, the completed periodic inspection/periodic assessment (PI/PA)
report, which is to include the former PA if one was done, is to be submitted to the MSC
DSO for approval within 90 days of completion of the PI at the dam.

c. For a PI/PA, the completed PI/PA the report must be certified and submitted to
the RMC for consistency review within 90 days upon completion of the risk assessment.
Certification consists of the PA team concurrence, the facilitator certification, and the
District DSQ's certification of review. After the PI/PA report is returned from the RMC
consistency review, comments are to be resolved and the PI/PA report sent for MSC
DSO approval within 45 days of the Consistency Review.

d. The format for the Pl and PA are now combined into one standardized report.
The intent is to automate the data collection during the onsite inspection so that
generation of a draft PI/PA report can be automated as much as possible.

e. The Asset Management operational condition assessment (OCA) will be
conducted, when possible, with the periodic and annual inspections.

f. The essential agency guidelines are to be identified and the project evaluated for
compliance with these applicable essential USACE guidelines as part of the periodic
inspection process. If the list of applicable essential USACE guidelines and the project
evaluation for compliance with those guidelines does not exist, it must be developed
and documented during the next scheduled PI, the next PI/PA, or by an Issue
Evaluation Study if that is to be done before the next Pl or PI/PA.

g. Review the referenced supporting appendices to gather the details of the
inspection process and reporting formats.

h. Requirements for presentation of site characterization and instrumentation and
monitoring data are expanded in this chapter and chapter 14.
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Chapter 12 - Operations and Maintenance Activities

a. Major change in the process of reporting distress in “12.5 Reporting Distress’.

b. Use the ‘Engineer Circular for Budget Development’ for the budget year being
considered to determine the Major Maintenance threshold dollar amount.

c. Drilling for instrumentation or other purposes in or near a dam or dam foundation
is not to be done without prior approval of a drilling plan. A risk assessment, at least the
equivalent of that done in support of the Periodic Assessment, which addresses the
need of the additional or replacement instrumentation, is required to support the drilling
plan.

Chapter 13 - Reporting Evidence of Distress in Civil Works Structures

Clarification in the discussion explaining the types of evidence of distress to be
reported.

Chapter 14 - Instrumentation for Safety Evaluations of Civil Works Structures

a. Major changes and expansion in the requirements.

b. Added text to emphasize the role of a risk informed approach to planning,
implementing, and operating the instrumentation and monitoring program for a dam. A
risk assessment, at least the equivalent of that done in support of the Periodic
Assessment, that addresses the need of additional or replacement instrumentation is
required as the basis to support the need for the new or replacement instrumentation.

c. The text presenting the role of the DSAC and the potential failure modes in
influencing the number of instruments, locations, types, and frequency of readings was
expanded.

d. Text was added to clarify when automation of the instrumentation is
recommended.

e. Text was added to expand on the need to assure instrumentation systems are
properly functioning, calibrated, and conform to accepted standards and practices. The
required quality management documentation is put forth.

f. The section on data collection, interpretation and evaluation was significantly
expanded to cover increased surveillance and monitoring, personnel qualifications, and
field review of collected data.

g. The section on data presentation and interpretation was expanded to require
presentation of the instrument and performance data on cross sections that show the
location of and installation details of the instrument, the foundation geology, the cross
section of the dam with design details of the zones of embankment dams or the cross
section of concrete dams, and the range of the design (design assumption and
performance threshold) values and measured values at the instrument location.

h. Requires annual review and evaluation of the data collection, reduction, and
evaluation methods to identify ways to improve the process, make it more efficient, and
adjust monitoring frequencies as appropriate to project conditions.
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i. The annual dam safety instrumentation program review and project performance
review was expanded and clarified. Report format for the annual report is specified. A
new appendix was added to provide additional guidance for this report.

Chapter 15 - Dam Safety Training

a. Basically only minor edits were done to this chapter.

b. The one notable addition is the emphasis on operational personnel participating
in regularly scheduled emergency exercises at their project or other projects in order to
develop a better understanding of their role in an actual emergency.

Chapter 16 - Emergency Action Plans

a. There are two changes or additions to the chapter beyond minor edits.

b. Under emergency exercises emphasis was added for proper coordination with
the appropriate project operations personnel since they will have first-hand knowledge
of the incident and the affected community.

c. Table for the review and approval of emergency action plans was revised.

Chapter 17 - Reservoir Filling Plans
Very minor editorial changes with no change in content.
Chapter 18 - Risk Assessment Methodology

a. Test was added to clarify what was meant by the intervention in the sentence,
“All risk estimates must give due consideration for intervention”.

b. A paragraph was added to explain the accounting for risk for a dam in a system
of dams in the larger watershed.

c. A paragraph was added to address incremental risk and the concepts of how it is
obtained.

d. A paragraph was added to address the requirement that risk assessments will
prepare and communicate a risk estimate for the non- breach flood risk.

e. In the “Risk Assessment Documentation” section a paragraph was added
requiring site characterization documentation for dam any risk assessment. This is the
process of sorting through site specific information, pulling out the most applicable data
(instrument, geological, geotechnical, construction and current condition photographs,
drawings, etc.) and then assimilating it into a useful and concise format for
understanding the dam and foundation characteristics and how they relate to potential
failure modes.
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Chapter 19 - Program Administration and Funding Process
Minor edit was made to clarify the FY-2 and FY-1 terms for the budget years.
Chapter 20 - Remote Control and Operation of Water Control Systems

This is a new chapter to provide references and other information to guide the
remote control and operation of water control systems.

Chapter 21 - Dam Safety Policy for Planning and Pre-Construction Engineering and
Design

a. This chapter underwent major revision. Some highlights are listed below.

b. Role of the Dam Safety Production Centers was incorporated into this chapter.

c. Value Engineering (VE) During PED. The Information and Function phases of
the VE study must include the risk-informed decision criteria to include the tolerable risk
guidelines, ALARP and essential engineering guidelines. Additionally, the objective of
the project will be the objectives of the dam safety modification study.

d. To ensure dam safety risks are adequately addressed by the designs and that all
construction-related risks are fully identified and mitigated to an acceptable level, a
constructability evaluation will be performed by a team designated by the Dam Safety
Modification Mandatory Center of Expertise and the Dam Safety Production Centers to
will evaluate the constructability, the schedule, and the cost will evaluate the
constructability, the schedule, and the cost estimate at the 65 percent plans and
specifications during PED. See Section 22.2.6 for details on this constructability review.

Chapter 22 - Dam Safety and Construction ( Modification and New Dams)

a. Roles of the Dam Safety Modification Mandatory Center of Expertise and the
Dam Safety Production Centers were incorporated into this chapter.

b. Added the section on construction evaluations and construction risk. This is a
significant addition to the requirements.

c. Text was added to clarify the content of the project update report prepared by the
project manager during the construction phase.

d. Added clarification stating the “Project Geotechnical and Concrete Materials
Completion Report for Major USACE Projects” will be written by a qualified USACE
registered professional engineer or engineering geologist that was involved with the
construction or modification of the dam.

e. Clarified the requirements for constructability evaluations. Performed by a team
designated by the MCX/DSPC.

f. Added a requirement for Post Implementation Evaluation (PIE) which is detailed
in Appendix X.
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Chapter 23 - Critical Infrastructure Protection and Resilience

a. Incorporated text to clearly define portfolio prioritization approach for scheduling
security risk assessments and detailed blast damage analysis at USACE civil works
projects.

b. Added sub-section to explicitly clarify HQUSACE and MSC/Districts roles and
responsibilities on security risk assessments scheduling planning, resourcing, and
implementation activities.

c. Added sub-section to clarify how the outcomes from the security risk assessment
process will support identification and prioritization of physical security requirements at
USACE civil works projects.

Chapter 24 - Dam Safety Considerations for Storage Allocation, Reallocation, and
Related Studies

a. This is a new chapter.

b. Incorporates EC 1165-2-210, Water Supply Storage and Risk Reduction
Measures for Dam Safety, and PB 2013-01, Dam Safety Considerations for Water
Supply Storage Allocation and Reallocation Studies and lessons learned related to
those two guidance documents.

c. The purpose of this chapter is to establish policy and provide guidance on the
impacts of dam safety deficiencies for storage allocation, reallocation, and related
studies.

Changes of Note to the Appendices:
APPENDIX E — USACE Dam Safety Fact Sheet Template

New appendix that provides a format for the USACE Dam Safety Fact Sheet that is
releasable to the public. Districts will prepare a USACE Dam Safety Fact Sheet at the
completion of any risk assessment performed on a dam in support of the USACE dam
safety program.

APPENDIX F - Dam Safety Action Classification 5 Protocol and Essential USACE
Guidelines

a. Added the Dam Safety Action Classification (DSAC) 5 protocol.

b. Expanded the essential guidelines to include instrumentation and operations and
maintenance.

c. Added Table F.1 - Dam Safety Action Class Adjustment Guidelines with DSAC 5
adjustment guidance.

d. Added Table F.2 - DSAC 5 Protocol Check List.
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APPENDIX K - Potential Failure Mode Analysis (PFMA) for Dams

Added requirement to review, update, and document the list of applicable essential
USACE guidelines and the evaluation for compliance with these essential USACE
guidelines.

APPENDIX L - Screening for Portfolio Risk Analysis Process (SPRA)

Updated Table L.1.b - Dam Safety Action Class Adjustment Guidelines to show the
DSAC 5 protocol changes.

APPENDIX M - USACE Dam Safety Officer Sample Development Plan
New appendix that lists the requirements of a dam safety officer development plan.
APPENDIX N - Roles and Responsibilities Matrix

New appendix that lists the USACE Dam Safety Program Roles and Responsibilities
Matrices that are published in several documents. The master version of these
matrices is this appendix as published in ER 1110-2-1156. This version of the matrices
govern if future changes result in conflicts between ER 1110-2-1156 and the copy
published in other documents.

APPENDIX O — Membership of Dam Safety Committees and Groups

Revisions made to this appendix to provide membership details for the committees
and groups discussed in Chapter 4.

APPENDIX P - Calculation of the Cost to Save a Statistical Life (CSSL)

The general equation to determine the CSSL is presented. Detailed guidance for
incorporation of for temporal changes in costs, consequences, benefits, and life loss
estimates are contained in a separate, more detailed technical document.

APPENDIX T — Periodic Assessment Procedures

Failure to complete the chapters and to prepare and organize the above information
in advance of the PA may result in the PA being postponed or cancelled.
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APPENDIX U — Documentation of Dam Performance and Site Characterization
Requirements for Dam Safety

a. This appendix consists of two sub-appendices that address the requirements for
documentation of dam performance and site characterization requirements for dam
safety.

b. Sub-appendix U-1 outlines recommended minimum requirements for evaluation,
review, documentation and data access.

c. Sub-appendix U-2 provides guidance on the effective communication of the
information contained in the instrumentation, geological, and geotechnical data is
essential for evaluating the performance of a dam and its foundation and for estimating
risk associated with the presences of the dam. The objective of this appendix is to
provide guidance and outline the tasks for interpreting, sorting, summarizing, and
portraying the information contained in this data.

APPENDIX V - Format and Content for Issue Evaluation Study Documents

a. New requirement to include a summary of the site characterization and dam
performance. The two reports required by Appendix U are stand alone reports that this
summary is to extract information from and reference to support the observations,
evaluations, and conclusions stated in the risk assessment.

b. Added requirement for Appendix C - Applicable Essential USACE Guidelines and
Compliance Review.

APPENDIX W - Dam Safety Modification Study Activities, Decision Points, and Report
Format

a. This appendix was divided into two sub-appendices.

b. The first, W-1, presents a process chart in Figure W-1.1 showing the activities
and decision points within the DSMS process which incorporates the SMART planning
process.

c. Second sub-appendix, W-2, provides the outline and format for the DSMR.

d. Added the requirement for the detailed risk assessment to include a summary of

the performance of the dam and site characterization documentation as a part of the
risk assessment documentation. The summary of the performance of the dam and site
characterization is taken from the reports required per Appendix U. The two reports
required by Appendix U are stand alone reports that this summary is to extract
information from and reference to support the observations, evaluations, and
conclusions stated in the risk assessment.
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APPENDIX X — Post Implementation Evaluation

This appendix presents the requirements for a post implementation evaluation (PIE).
The PIE is required to verify that the implemented risk reduction measures were
successful in reducing risk to the level consistent with the objectives of the approved
DSMR.

APPENDIX AC - Dam Safety Vegetation Management

This appendix was revised to state that there are no vegetation variances for
USACE dams and none will be granted.

APPENDIX AE - Periodic Inspection and Periodic Assessment Report Format

Added requirement for a report appendix to document the “Applicable Essential
USACE Guidelines and Compliance Review”.

APPENDIX AF - Management Control

a. Revised to a 2 year frequency.
b. Revised to assure the “Lead Engineer” is a senior level engineer or engineering
geologist, with professional engineering registration.

Glossary

a. Added the following terms: Automatically Operated System; Average Annual Life
Lost (AALL); Combined Annual Probability of all Failure Modes; Critical feature — For
Seismic Evaluation; Failure of a Water Control System; Future Without Federal Action
Condition; Interlock; Locally Controlled System; Remotely Controlled System; Remotely
Operated System; and Water Control System Water Control System.

b. Revised the definitions for the following terms: As-Low-As-Reasonably-
Practicable (ALARP); Dam Safety Modification (DSM) Lead Engineer; Lead Engineer;
Earthquake, Maximum Credible (MCE); and Earthquake, Maximum Design (MDE).

c. Deleted the following terms: annualized life loss; concept of disproportionality;
disproportionality ratio; Existing and Future Without Federal Action Condition and
Seismic Safety Review (SSR).
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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 USACE implement
and maintain a strong dam safety program in compliance with “Federal Guidelines for
Dam Safety” (reference A.114). 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, the
Engineer Research and Development Center (ERDC), and other Field Operating
Agencies (FOA) and Centers 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. Pertinent 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 Definition of Dam. An artificial barrier, including appurtenant works, constructed for
the purpose of storage, control, or diversion of water, and which (1) is twenty-five feet or
more in height from the natural bed of the stream or watercourse measured at the
downstream toe of the barrier or from the lowest elevation of the outside limit of the
barrier if it is not across a stream channel or watercourse, to the maximum water
storage elevation or (2) has an impounding capacity at maximum water storage
elevation of fifty acre-feet or more. Any such barrier which is under six feet in height
regardless of storage capacity, or which has a storage capacity at maximum water
storage elevation not in excess of fifteen acre-feet regardless of height is not considered
a dam. This lower size limitation should be waived if there is a potentially significant
downstream hazard. This definition applies whether the dam has a permanent reservoir
or is a detention dam for temporary storage of floodwaters. The impounding capacity at
maximum water storage elevation includes storage of floodwaters above the normal full
storage elevation.
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1.7 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 including
ensuring all reservoir regulation activities are performed in accordance with established
water control plans. These actions are to be performed in concert with activities to
document, publicize, and reduce, eliminate, or remediate, to the extent reasonably
practicable, any unacceptable risks.

1.8 Dam Safety Program. The purposes of a dam safety program are to protect life,
property, lifelines, and the environment by ensuring that all dams are designed,
constructed, regulated, operated, and maintained as safely and effectively as is
reasonably practicable. USACE 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 a report entitled “Peer Review of the Dam Safety
Program of the U.S. Army Corps of Engineers” dated September 30, 2001 (reference
A.131).

1.9 Dam Safety Officers. To comply with the Federal Guidelines for Dam Safety
(reference A.114), the Chief of Engineers has designated a USACE Dam Safety Officer
(DSO) 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.

1.10 Transition to a Risk Informed Dam Safety Program. USACE has moved 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
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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.130).

1.11 Principles for Dam Safety Program Management. The following guiding
principles, which represented a paradigm shift for USACE, have been established for
the USACE Dam Safety Program Management process:

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

1.11.2 Do No Harm. The principle of ‘Do No Harm’ must underpin all actions
intended to reduce dam safety risk.

1.11.2.1 USACE will ensure that USACE dams are designed and operated in a
way that during a flood the spillway flow will not, at any time during the event, result in
downstream flooding more severe than that which would have been the circumstance
had the dam not existed. Herein is the basic principle upon which dam safety programs
are based as regards to managing flows in excess of the authorized purposes; this ‘non-
breach’ situation of flow past the dam is not to result in greater flood hazard than that
which would have occurred without the dam in place.

1.11.2.2 USACE will implement Interim Risk Reduction Measures (IRRM) while
long-term solutions are pursued. USACE will ensure that proposed IRRM
implementation, emergency or permanent construction, or a temporary or permanent
change in regulation plans will not result in the increased risk of unsatisfactory
performance of the dam, adjacent structures, and other basin/system components or
operations over existing risk at any time. See Chapter 7 for more information on
principles and development of IRRM plans.

1.11.3 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. Decisions are 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. "Risk-based” can imply that life-safety decisions can be reduced to simple,
numerical solutions.
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1.11.4 Congressional Authorizations. USACE projects have 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 projects are
adequately safe from catastrophic failure that results in uncontrolled release of the
water in the reservoir. USACE has specific public safety responsibility, when a project
has known safety issues, to take appropriate interim risk reduction measures - including
reservoir operating restrictions - to assure safety of the project and to protect the public.
USACE statutory responsibilities do not give authority to operate 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. USACE manages risks of flood waters--it does not
control them. USACE projects do not have unlimited operational capacity to control
extreme floods. 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
very high, high or moderate risk 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 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 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.

1.11.9 Risk Communication. 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
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some degree of responsibility for its safety. USACE will assess and communicate the
breach and ‘non-breach’ risk in all level of dam safety studies to internal and external
stakeholders.

1.11.10 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.

1.11.11 Formulation and Prioritization of Risk Management Measures. Where
practical, risk-management 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.

1.11.12 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.

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

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

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.114.

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.

1.15 Authorities for non-Federal Dam Repairs. USACE has very limited authority for
repairing dams owned by others (Federal or non-Federal).

1.15.1 There is no standing authority for making routine repairs to dams not owned
by USACE. Such routine repairs may be authorized on a case by case basis by special
legislation and congressionally added funding.

1.15.2 USACE may make repairs to dams owned by the various military
departments using appropriated funds provided by the requesting military agency.
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1.15.3 In some cases USACE may make repairs to dams owned by others on a
reimbursable basis under the “Work for Others” authority.

1.15.4 There is limited authority for repairing non-Federal dams that are part of a
flood reduction projects and that are damaged due to a flood event. The policy for using
this authority is found in ER 500-1-1, Emergency Employment of Army and Other
Resources Civil Emergency Management Program and EP 500-1-1, Emergency
Employment of Army and Other Resources Civil Emergency Management Program —
Procedures (references A.38 and A.66).

1.16 Guidance for Assigning a Structure to the Dam Safety Program or the Levee
Safety Program. When dams are built there are often auxiliary or appurtenant
structures constructed that could be considered a dam or a levee. If the structure is
upstream, within the pool, around the pool, etc., the district DSO should ask the basic
question: Would this 'levee, embankment, dike, etc.', exist if there was no
dam/reservoir? If the answer is 'yes', it is most likely a levee and should be in the Levee
Safety program. If the answer is no, then it is associated with the dam that is enabling
the reservoir pool to be used and/or needed for reservoir regulation and should be
managed as a 'dam’. Generally, that structure should be in the Dam Safety program.
When a district considers this guidance is unclear or is not applicable to a particular
structure, it will be decided by the USACE Special Assistant for Dam and Levee Safety
on a case by case basis.
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CHAPTER 2
Dam Safety Program Risk Framework

2.1 Scope. This chapter presents the guiding principles and policy for implementation
of risk-informed dam safety program within USACE. It also presents a generalized dam
safety risk framework based on these principles with an elaboration of the concepts of
risk assessment, risk management, and risk communication. Finally, this chapter
presents a generalized dam safety portfolio risk management process.

2.2 General Risk Framework Principles.

2.2.1 Evaluating and reducing risk requires a 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 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, the risk framework comprises
three tasks: risk assessment, risk management, and risk communication.

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

Risk Assessment Risk Management

Analytically based. Policy and preference based.

Risk Communications

Interactive exchange of information about
and preferences concerning risk.

Figure 2.1 - General Risk Framework
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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 existing and future conditions without action 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. lItis
important to distinguish uncertainty that results from a lack of knowledge from the
uncertainty that results from variability. Variability and uncertainty are in many ways
interchangeable; variability could be thought of as 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.

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 effectiveness and 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 (IRRM), long-term structural risk reduction measures,
and strengthening recurrent activities - such as monitoring and surveillance, emergency
action planning, operations and maintenance, and staff training.

2.2.4.2 In choosing among alternative approaches to reduce risk in the dam safety
program, USACE follows the principles recommended by OMB.Page 10, reference
A.126), (Principles for Risk Assessment, Management, and Communication, January
12, 1995 (reference A.126) and Updated Risk Principles (M07-24), September 19, 2007
(reference A.128)). This means USACE seeks to choose among alternatives that “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)” (reference A.128).
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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 below the limit, except in extraordinary
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 to and
below limit values in tolerable risk guidelines that are described in Chapter 3 of this
regulation.

2.2.5 Risk Communication. Risk communication is the open, two-way exchange of
information, opinion, and preferences 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.

2.3.1 Afurther 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.

2.3.2 Risk Defined. Risk is a measure of the probability and severity of undesirable
consequences. Risk is determined by the components depicted in Figure 2.3: load on
the dam (magnitude and likelihood of the hazard); the performance or response of the
dam due to the load; the exposure of the item(s) at risk (population at risk, property,
infrastructure, etc); the vulnerability of the items at risk to harm; and the consequences
(number of fatalities, dollar economic damages, environmental impacts, etc.).
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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?

Dam Safety Risk Framework

Risk Management

Risk Assessment . .
Risk Evaluation

Risk Identification
Risk Estimation

Stakeholder Engageme
Communication of

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

Figure 2.2 — Dam Safety Risk Framework

(HAZARD
. (What can cause harm?)

( PERFORMANCE
| (How will the system react?)

J\

RISK

( EXPOSURE | (Probability and severity
( (Who & What are in harm’s way?) | of adverse

( VULNERABILITY consequences)

| (How susceptible to harm?)
( CONSEQUENCE

| (How much harm?)

J\

J

S -

Figure 2.3 — Components of Risk
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2.4.1.3 What is the likelihood?
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
their effective management. The draft OMB Proposed Risk Assessment Bulletin,
January 2006 (reference A.127) 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 (reference A.147) includes the following steps:

2.4.3.1 Hazard ldentification (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, and 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 qualitative 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
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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.

2.4.4.4 Risk Characterization (Risk Estimation). Risk characterization is the
qualitative 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.

2.4.5 Risk Assessment Applied to Dam Safety.

-~
/ \
/ \
\
\
\

Breach Prior to Overtopping Overtopping with Breach

— - N

(03 t Malfuncti Spillway Flow Without Breach
ompo“:f:n a tl_mc ion or of the Dam or Overtopping
soperation Without Breach

Figure 2.4 — The Four Inundation Scenarios for Dam Safety
2.4.5.1 Inundation Scenarios. The flood risk associated with a dam may arise from

the following four inundation scenarios shown in Figure 2.4: breach prior to overtopping;
overtopping with breach; inundation resulting from the malfunction of dam components
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or misoperation, and spillway flow without breach of the dam or overtopping without
breach (non-breach). “Spillway flow” means controlled release of water through the
outlet works or spillway up to and including full outlet works or spillway discharge.

2.4.5.2 Risk estimate. A risk estimate is performed at a point in time. It may
change over time based on changes in: a) information; b) the condition of the dam; c)
the load or hazard, d) factors affecting the inundation consequences, or e) from
implementation of risk management measures. Incorporating any of these changes or a
change in the scope or purpose of a decision to be made will result in a new risk
estimate.

2.4.5.3 The existing and future without Federal action condition risk is assessed and
then alternative risk management options are assessed and compared in relation to
each other and with existing and future without Federal action condition risk. The
resulting characterization of the ‘with’ and 'without’ risk is communicated to responsible
decision makers. These include the cost-sharing partner, other community
stakeholders, the Administration, and the Congress. Based on that information and the
authorities and resources available to the USACE and the different stakeholders, risk
management decisions are made. USACE will be involved with the selection and
implementation of alternatives to reduce risk from breaches or component malfunction
within the limits of its authorities and in cooperation with the sponsor, responsible
stakeholders, and affected stakeholders. These same stakeholders make decisions on
how the remaining risks will be managed. The decision making process will consider
the following: the financial cost; the economic costs and benefits of the alternatives, the
environmental effects of the alternatives; who bears the risk; what risks are reduced;
the remaining risks; and the risks that have been transformed or transferred to others.

2.4.5.4 Residual Risk. The risk in the pool area and downstream of the dam at any
point in time (i.e., prior to, during, or after implementation of risk reduction measures) is
herein referred to as ‘residual risk’, i.e. the risk that remains. The residual risk
associated with a dam consists of two components as shown in Figure 2.5.

2.45.4.1 Incremental Risk. The USACE dam safety program makes use of a risk
classification system named Dam Safety Action Classification (DSAC) to help guide key
decisions within the program. This classification system portrays the need for urgency
of action and the priority for responding to risk associated with USACE dams. The
DSAC assignment is informed by the ‘incremental risk’. The ‘incremental risk’ is the risk
(likelihood and consequences) to the pool area and downstream floodplain occupants
that can be attributed to the presence of the dam should the dam breach prior or
subsequent to overtopping, or undergo component malfunction or misoperation. The
consequences typically are due to downstream inundation, but loss of the pool can
result in significant consequences in the pool area upstream of the dam.

2.4.5.4.2 ‘Non-Breach’ Risk. The area in the pool area and the downstream
affected floodplains may remain in a state of high risk even if the dam functions as
intended. This risk in the pool area and affected downstream floodplains is due to
‘normal’ dam operation of the dam or ‘overtopping of dams without breach’ scenarios.
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This is referred to as the ‘non-breach’ risk. In the spirit of transparency and full
disclosure the USACE dam safety program will carefully and systematically assess,
communicate, and consider in safety dam decisions the ‘non-breach’ risks associated
with the dams in its portfolio.

2.4.5.5 Risk Assessment of Systems of Dams. The above paragraphs apply to
systems of dams as well as individual dams where appropriate.

[ Incremental Risk ] AND [ Non-Breach Risk ] -[ Residual Risk

LN
\

\

Breach Prior to
Overtopping

Spillway Flow Without
Breach of the Dam or
Overtopping Without

Breach

Overtopping with Breach i .
= Assess, consider, and communicate both

the incremental and non-breach risks
associated with the dam.

= The incremental risk informs the DSAC.

Component Malfunction or
Misoperation

Figure 2.5 — Dam Safety Residual Risk

2.5 Risk Management — An Elaboration.

2.5.1 Risk management is 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 summation, 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 2.6 shows a generalized risk management process
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for dams used by USACE. The risk management process emphasizes its ongoing and
iterative nature and the usefulness of adapting to new information.

2.5.3 Some broad categories of risk management activities can be identified as
described below.

Generalized Dam Safety Portfolio Risk
Management Process
U.S. Army Corps of Engineers

Classification \‘

(DSAC) -
DSAC-Dam Safety
I All Dams Action Classification
DSAC1,2,3, &4 is a classification
that depicts the

degree of urgency

Reassess . .
in taking safety-

safety issue

Risk : o i
o identified that Routine related actions.
Revi requires further o&M
evise 0
DSAC evaluation? . .
IRRM — Interim Risk

Reduction
YES |Measures that are

Implement Routine/Annual formulated and
Rei:ifﬁon (DSA”C?TMZ &3 Inspections implemented for
Measures only) dams with risks that

are not tolerable.
IRRM are intended
interim until more
permanent risk
reduction measures
are implemented.

Periodic
Inspections

Issue Evaluation
Study (DSAC 1, 2, 3
and 4)

Dam Safety
Modification
Study

Periodic
Assessment

Remedial
Action
Justified?

or inspection
finding triggers

Monitoring,
Instrumentation,
and Evaluation

Dam Safety
Training

Figure 2.6 — Generalized Dam Safety Portfolio Risk Management Process

2.5.3.1 Assess Risk Management Options. Options assessment activities include
the process of identifying, evaluating, and selecting actions that can be taken to alter
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levels of risk. This is a deliberate process of systematically considering all options and
their associated trade-offs. Risk management options generally fall into one or a
combination of the following categories; risk avoidance to eliminate the risk; risk
prevention to reduce the likelihood of the risk; risk mitigation to reduce the consequence
of the risk; risk transfer by insuring against the risk; or risk retention by accepting and
budgeting for the risk. Risk management means deciding the level of risk that is
tolerable including the consideration of the costs and other consequences of different
risk management 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
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.128).

2.6 Risk Communication — An Elaboration.

2.6.1 See Chapter 10 for a full discussion on Risk Communication. As an
introduction, 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?
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2.6.2 Internal and External Communication Components. Effective two-way risk
communication has both internal and external communication components.

2.6.2.1 Internal risk communication requires early and continuing communication,
coordination, and collaboration among risk assessors and agency officials throughout
the decision making process.

2.6.2.2 External Stakeholder Engagement.

2.6.2.2.1 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.

2.6.2.2.2 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 USACE policy to engage stakeholders in meaningful input and
feedback opportunities in the risk management process.

2.6.3 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 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 as the likelihood 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.
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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.

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 case for supporting 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 benéefits 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.

2.6.7 USACE Dam Safety Fact Sheet. To facilitate risk communication of the flood
risk to internal and external interests the district will prepare a USACE Dam Safety Fact
Sheet at the completion of any risk assessment performed on a dam in support of the
USACE dam safety program. The fact sheet will contain an inundation map. This is a
map showing the predicted extent of inundation from controlled or uncontrolled reservoir
releases for a pre-determined event scenario or scenarios. Releases may be a result of
normal reservoir operation, a result of structural failure or a result of misoperation. The
fact sheet is releasable to the general public. For a sample Fact Sheet, see Appendix E
(USACE Dam Safety Fact Sheet Templates) and also on the Technical Excellence
Network (TEN) website under the Dam Safety Sub Community at
(https://ten.usace.army.mil/TechExNet.aspx?p=s&a=CoPs:7).
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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, 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 for Portfolio
Risk Analysis 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 DSAC system provides consistent and systematic guidelines for
appropriate actions to address the dam safety issues and deficiencies of USACE dams.
USACE dams are assigned a DSAC informed by the probability of failure and the
incremental risk. The ‘incremental risk’ is the risk (likelihood and consequences) to the
pool area and downstream floodplain occupants associated with the presence of the
dam that can be attributed to breach prior or subsequent to overtopping, or component
malfunction or misoperation. The risk associated with the non-breach scenario will be
assessed, communicated, and considered in USACE actions, but it will not be used to
inform the assignment of the DSAC. Until fully evaluated no dam will be considered a
DSAC 5; therefore, all dams were initially assigned to classes 1 to 4. The classification
of a dam is dynamic over time 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 a situation
with very high urgency requiring extraordinary and immediate action through normal
operations and dam safety activities.

3-1



ER 1110-2-1156
31 Mar 14

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
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. 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 to
have very low risk and meet all essential USACE guidelines. 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 Classification 1 (Very High Urgency). Classification 1 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 few
years without intervention; or the incremental risk — combination of life or economic
consequences with likelihood of failure — is very high. USACE considers this level of
life-risk to be unacceptable except in extraordinary circumstances.

3.2.4.2 Classification 2 (High Urgency). Classification 2 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 incremental risk — combination of life or economic consequences with
likelihood of failure — is high. USACE considers this level of life-risk to be unacceptable
except in extraordinary circumstances.

3.2.4.3 Classification 3 (Moderate Urgency). Classification 3 dams have issues
where the incremental risk — combination life, economic, or environmental
consequences with likelihood of failure — is moderate. USACE considers this level of
life-risk to be unacceptable except in unusual circumstances.

3.2.4.4 Classification 4 (Low Urgency). Classification 4 dams are inadequate with
low incremental risk such that the incremental risk — combination of life, economic, or
environmental consequences with a likelihood of failure — is low and the dam may not
meet all essential USACE guidelines. USACE considers this level of life-risk to be in
the range of tolerability but the dam does not meet all essential USACE guidelines.

3.2.4.5 Classification 5 (Normal). Classification 5 is for dams where the incremental
risk - combination life, economic, or environmental consequences with likelihood of
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failure — is very low and the dam meets all essential USACE guidelines (see Appendix
F). USACE considers this level of life-safety risk to be tolerable.

3.2.4.6 Background information on the USACE DSAC System along with examples
of dams in the various classes in provided in Appendix G.

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.

3.3.1.1 Exceptions are dams found to have insignificant or no incremental
consequences should they fail. At this time, such structures are to be tagged as
exceptions and are exempt from the portfolio management process. Concurrence of
the Dam Senior Oversight Group (DSOG) is required for all such dams. These dams
will be later considered for decommissioning or transfer. See Appendix H for additional
guidance.

3.3.1.2 For the purpose of this regulation, the term “routine” as used in connection
with “dam safety activities” is defined as all those activities in the outer ring of Figure
3.1. The “non-routine” when used in connection with “dam safety activities” is defined
as all the activities that occur within the center area of Figure 3.1. These terms may
have different definitions in budget and other operations regulations and documents.

3.3.2 DSAC 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
Classifications as presented in Table 3.1. Note that dams are managed in accordance
with their safety status as reflected by their assigned DSAC.

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 queue and move ahead of others already there based on the individual dam’s safety
status and circumstance.
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3.3.3.3 The responsibility for the management of the prioritization process is
presented in Chapter 4 - Management of USACE 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 to proceed based on
the results of the Issue Evaluation Study, and

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. Assign DSAC informed by available risk assessment
using the incremental risk data and other dam information. The DSOG recommends
the DSAC and the USACE DSO approves the recommended DSAC.

3.3.4.2.2 Decision Point D 1c. When reclassification is the result of an Issue
Evaluation Study, the dam can be reclassified to any of the other classes. The DSOG
recommends revising the DSAC and the USACE DSO approves the recommended
DSAC.

3.3.4.2.3 Decision Point D 1d. An incident, inspection, or assessment finding
triggers DSAC review. The DSOG recommends revising the DSAC and the USACE
DSO approves the recommended DSAC.

3.3.4.2.4 Decision Point D 1e. Post implementation DSAC review and modification
of DSAC as appropriate. Review IRRM plan and modify as appropriate. The DSOG
recommends revising the DSAC and the USACE DSO approves the recommended
DSAC.

3.3.4.3 Decisions dealing with the implementation of IRRM recommendations for
DSAC 1, 2, and 3 dams are located at Decision Point D 2a. The decision related to
heighten monitoring for DSAC 4 dams is located at Decision Point D 2b.

3.3.4.4 Decision Point D 3 relates to the determination of whether to proceed to
Dam Safety Modification Studies (DSMS) for DSAC 2, 3, and 4 dams.
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3.3.4.5 Decision Point D 4 deals with the approval of Dam Safety Modification
Reports (DSMR).

3.3.5 Screening. Initially, all dams in the USACE inventory will be subjected to a
screening level risk assessment called the Screening for Portfolio Risk Analysis
(SPRA), defined later, and assigned a DSAC 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), incident
identification and reporting, review and update of the Dam Safety Program Management
Tools data (See Appendix I), and review of the DSAC using the current risk assessment
and related dam information. All USACE dams are in the outer loop regardless of their
DSAC. 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 5 and therefore they are only in the outer loop of the Dam
Safety Portfolio Risk Management process diagram.

3.3.6.2 Periodic Inspections (Pl) and Periodic Assessments (PA). The Pl will be
conducted on a routine and systematic schedule not to exceed five fiscal years. All
USACE significant and high hazard potential dams will undergo a PA on a routine and
systematic schedule not to exceed ten fiscal years. Normally the PA will be combined
with the PIl. The definition of the various hazard potential levels is given in Appendix J.
This ensures that all dams in the USACE portfolio are systematically and routinely
evaluated leading to a high likelihood of detecting dam safety issues in a timely manner.
Periodic inspections and assessments are described in more detail later in Chapter 11.
Periodic Assessment findings are to be used to review the DSAC assignment.

3.3.7 Interim Risk Reduction Measures Plans and Implementation. Interim Risk
Reduction Measure (IRRM) plans will be developed for all DSAC 1, 2, and 3 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 1 Expedited Process. DSAC 1 dams with life safety risk are
immediately processed through several key steps to formulate, approve (Decision Point
D 2a), and implement interim risk reduction measures. Note: DSAC 1 dams with very
low or without life-safety risk will be coordinated with the appropriate Business Line
Manager for determining priorities within the larger Civil Works mission and assigned a
lower priority within the Dam Safety Program, including typically being placed lower in
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priority than DSAC 2 or 3 dams with life-safety risk. At Decision Point D 2a the USACE
Dam Senior Oversight Group (DSOG) will review DSAC documentation and make a
recommendation to the USACE senior leadership that the agency does or does not
accept the DSAC 1 classification for that dam. The IRRM plan must be developed and
implemented as quickly as possible for DSAC 1 dams. The Issue Evaluation Study will
be expedited for DSAC 1 dams that are given the highest priority for funding and
resources (Prioritization Point P1). For DSAC 1 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 management
measures. Once the approved risk management measures are implemented the DSAC
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
implementation of approved risk management measures may not move a dam from a
DSAC 1 all the way to a DSAC 5.

3.3.9 DSAC 2 and 3 Process. All dams placed into DSAC 2 and 3 (Decision Point
1a) will have IRRM plans developed and implemented. The IRRM plans identify the risk
management 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 2 and 3 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
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 1, it will then be addressed using the
DSAC 1 Expedited Process. If a damis in DSAC 2, 3, or 4 it will be reviewed to
determine if a Dam Safety Modification Study (DSMS) should be undertaken (Decision
Point D 3). If the determination is to proceed with a DSMS, 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 1 dams.

3.3.10 DSAC 4 Process. For DSAC 4 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 4 dam as it is fora DSAC 2 or 3
dam. When the assigned DSAC for a dam is changed from a 1, 2, or 3 to a 4 the district
will review the available risk assessment information, (such as potential failures modes,
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associated loads on the dam, performance of the dam, and related consequences) to
identify the appropriate level of monitoring and evaluation above the routine level. The
level of monitoring must be such that it will provide the district with an adequate level of
awareness and lead time to take any actions needed if there is indication of
deteriorating performance of the dam. See Chapter 14 for additional guidance on
monitoring and evaluation requirements.

3.3.11 DSAC 5 Process. To assign a dam a DSAC 5 normally requires a
quantitative risk assessment estimate with as low as reasonably practicable (ALARP)
considerations included to determine the incremental risk and an evaluation of
compliance with all essential USACE guidelines with no unconfirmed dam safety issues.
There may be specific dams where the semi-quantitative risk assessment used in
support of the Periodic Assessment could be used to inform the decision to assign a
DSAC 5 to that dam. Normally, the risk assessment in support of the Issue Evaluation
Study (if the incremental risk is determined to be tolerable), the risk assessment in
support of the DSMS, or the risk assessment in support of the Post-Implementation
Evaluation will be used to inform the decision on assignment of a DSAC 5. The post-
implementation evaluation of the dam will determine how well the implemented risk
management measures meet the prescribed performance levels and applicable
essential USACE guidelines as outlined in the DSMR. The essential USACE guidelines
and DSAC 5 protocol are discussed in Appendix F.

3.3.12 Periodic Assessments (PA) and Phase 1 Issue Evaluation Study (IES) 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 by the Modeling, Mapping, and
Consequences Center (MMC). Additional information and analysis to reduce
uncertainty and increase confidence in the risk estimate may be warranted to support
the Phase 2 IES and the decision to go forward with a Dam Safety Modification Study.
In all cases the risk estimate should be obtained with the minimum expenditure of time
and resources. The scope of the risk assessment should be determined on the basis of
the decisions to be made.

3.3.13 Issue Evaluation Studies (IES) 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 Issue Evaluation Study has multiple steps that increase
with rigor and detail beginning with a semi-quantitative risk assessment and progresses
through a quantitative risk assessment that might require a Phase 2 IES if necessary to
reduce uncertainty. DSAC 1 dams go through the same steps as the DSAC 2, 3, and 4
dams but in an expedited manner. The semi-quantitative risk assessment is more
robust and detailed than the SPRA and is used to validate the current DSAC. If this risk
assessment results in a less urgent DSAC, then the IES is suspended and is
reprioritized. If the current DSAC is validated, a quantitative risk assessment will be
conducted that will develop a risk estimate and enable informed decisions about the
need for a Dam Safety Modification Study, further investigations, the DSAC
reclassification, and interim risk reduction measures implementation. The level of detail
should only be what is needed to develop the risk estimate. Based on the results of
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previous or current investigations and an Issue Evaluation Study, a dam could be
reclassified as DSAC 1 and thus warrant the expedited process for a DSAC 1 dam. The
report documenting the IES will have an Agency Technical Review (ATR) performed to
include Risk Management Center (RMC) representatives. The IES report presents the
rationale and the basis for proceeding to a 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
and the process is depicted in Figure 8.1.

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
management alternatives with preliminary level cost estimates will be performed at this
time. A detailed risk assessment is required to establish the existing and future without
Federal action condition risk (incremental and non-breach) and will look at incremental
risk management alternatives that together meet the tolerable risk guidelines (details in
Chapter 5) and cost effectiveness of reducing the incremental risk 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 support the modification decision. Related National
Environmental Policy Act (NEPA) (reference A.6) and Endangered Species Act (ESA)
(reference A.10) 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 or phases, 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.50), the
NEPA (reference A.6), and the ESA (reference A.10) determinations. This document
will have an ATR performed to include RMC representatives and will normally have an
independent external peer review. Dam Safety Modification Studies process, contents,
reviews, and the approval process are discussed in detail in Chapter 9.

3.3.15 Dams Exempt from the Dam Safety Portfolio Risk Management Process.
USACE 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. Concurrence of the DSOG is required
for all such dams. 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 it would be more advantageous to resolve a dam safety deficiency
through the regular Operations and Maintenance program rather than the Dam Safety
Modification process. If this is the case the district DSO should consider transferring the
action to the Operations and Maintenance program. Such minor modifications for dam
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safety would be funded with Operations and Maintenance funds. When significant risk
reduction can be made at high risk dams without completing a full Dam Safety
Modification Report, the district DSO and the district Operations chief should coordinate
with the MSC and HQ dam safety program managers and the O&M appropriation
program managers to determine when O&M funds can be made available. Dam Safety
O&M funded modification plans and specifications are to be reviewed by the appropriate
Dam Safety Production Center (DSPC) with issues forwarded to the DSOG as needed.

3.3.17 The development of dam safety products is complex and involves district and
DSPC staff. When making a determination on which organization has the lead for a
given activity see paragraph 4.4.1.5.1 and the definition of dam safety modification.

3.4 Scope of Risk Assessments in Support of Dam Safety Evaluations. There are six
specific instances of evaluations in the process- Screening for Portfolio Risk Analysis
(SPRA), Interim Risk Reduction Measures Plans (IRRMP), Periodic Assessments (PA),
Issue Evaluation Studies (IES), Dam Safety Modification Studies (DSMS), and Post-
Implementation Evaluations (PIE). The USACE Dam Safety Portfolio Risk Management
process uses risk assessments in each of these 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. However, in all cases the
level of detail should only be what is needed to support the decision(s) that will be
informed by the risk assessment.

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

3.4.1.1 Potential failure mode analysis (See Appendix K, “Potential Failure Mode
Analysis (PFMA) for Dams” for guidance in determining potential failure modes;

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;

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 for incremental risk and ‘non-breach’ risk; and

3.4.1.7 Compare the incremental risk to the USACE tolerable risk guidelines for life
safety.

3.4.2 Screening for Portfolio Risk Analysis (SPRA). This process screened projects
to expeditiously identify the dams with very high and high urgency for action (DSAC 1
and 2 dams) with low chance of missing any such dams. Also, the SPRA provided
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information for preliminary classification of the remainder of the USACE dams into
DSAC 3 and 4. SPRA did not provide sufficient information to confirm a dam can be
placed in DSAC 5. The intent was that SPRA would be performed only once for every
dam in the USACE inventory. The SPRA DSAC will remain the official classification
until a more detailed assessment leads to a reclassification. The SPRA process is
described in Appendix L.

3.4.3 Interim Risk Reduction Measures Plans (IRRMP). At the minimum a potential
failure mode analysis (PFMA) is to be completed to support the IRRMP. [f needed to
support the IRRM plan a risk assessment will be conducted using existing information
and easily obtained consequence data. The primary purpose is to support and provide
a basis for the selected 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 High and
Significant Hazard Potential dams on a 10 fiscal year cycle, but can be conducted more
frequently as indicated by performance of the dam. The periodic assessment will
consist of a site visit, typically associated with a periodic inspection, a potential failure
modes analysis, and a semi- quantitative risk assessment based on existing data and
limited development of estimated consequence data developed by the Modeling,
Mapping, and Consequence Production Center. The primary purposes of the Periodic
Assessment are as follows.

3.4.4.1 Evaluate the project vulnerabilities and associated risks, including non-
breach risks;

3.4.4.2 Reevaluate the DSAC of a project and recommend a change, if necessary;
3.4.4.3 Review and if necessary revise the IRRMP;

3.4.4.4 Identify the need for issue evaluation studies and provide data to prioritize
issue evaluation studies;

3.4.4.5 Identify and prioritize any data collection, analyses, and study needs;

3.4.4.6 ldentify operations and maintenance, monitoring, emergency action plan,
training and other recurrent needs; and

3.4.4.7 Provide a better understanding of vulnerabilities and a basis for future dam
safety inspections and activities.

3.4.5 Issue Evaluation Study. Risk assessments in support of the Issue Evaluation
Studies (IES) are conducted for the following 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 warranted. Thus the scope of the study is to identify
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all significant potential failure modes (or groups of credible failure modes) that are
significant risk drivers and to determine the incremental and non-breach risk of the dam.

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

3.4.5.2.2 Determine if a dam should be reclassified as DSAC 1 and thus warrants
the expedited process for a DSAC 1 dam;

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
Study; and

3.4.5.2.5 Develop or update the risk estimate for the incremental and ‘non-breach’
risk.

3.4.6 Dam Safety Modification Study (DSMS). The risk assessment supporting the
DSMS leads to definitive decisions and documentation to support dam safety actions to
achieve reduction in life-safety risk, economic risk, and environmental risks. Additional
data will be gathered as appropriate to support the decision to be made. The primary
purposes of the DSMS are the determination or update of the risk estimate for the
incremental and non-breach risk; identification, evaluation, document support for, and
recommendation of long-term risk management measures; and the estimation of the
incremental risk, the ‘non-breach’ risk, and residual risk of the remediated project.

3.4.7 Post-Implementation Evaluation. In support of the PIE, the risk assessment in
support of the DSMS must be updated after implementation of the risk management
plan and the dam evaluated to determine if the risk management objectives were
achieved to include evaluation of compliance with applicable essential USACE
guidelines.

3.4.8 These risk assessments must be reviewed by the DSOG and any resulting
DSAC change approved by the USACE DSO.

3.5 Risk Reporting and Data Management. The following will be tracked and reported
on per guidance in Appendix | using the Dam Safety Program Management Tools
(DSPMT).

3.5.1 SPRA ratings and findings,
3.5.2 Current DSAC,

3.5.3 Listing of dam safety issues,
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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, recommendation, and final decisions of the last PA and P,
3.5.9 Results of the essential USACE guidelines (Appendix F) evaluation,

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

3.5.11 IES results, recommendations and final decisions, and
3.5.12 DSMS results, recommendation, and final decisions.

3.6 Water Storage and Risk Management 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 1, 2, or
3 (See Chapter 24).

3.7 Moadifications for Non-Federal Hydropower. Dam safety must be on the critical path
of all decisions regarding installation of non-Federal hydropower plant at USACE dams.
When installation of non-Federal hydropower is requested by non-Federal developers,
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
reliable electrical power to the nation also must be considered. A reallocation that
would require raising the conservation pool is not permitted while a project is classified
DSAC 1, 2, or 3. Generally, modifications of a DSAC 1 dam for non-Federal
hydropower will be discouraged. In any case, modifications of DSAC 1 and 2 projects
will require detailed review during planning and a developer-sponsored Type Il IEPR.
All alterations of USACE dams to non-Federal Hydropower require a Section 408
permit. For additional guidance on Section 408, see CECW-PB memorandum, Subject:
Clarification Guidance on the Policy and Procedural Guidance for the Approval of
Modifications and Alterations of Corps of Engineers Projects, dated November 17, 2008
(reference A.100).
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Screening for Portfolio Risk Analysis (SPRA) (One time only)
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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 Chapter 9.
** 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.

Figure 3.1 — USACE Dam Safety Portfolio Risk Management Process.
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Table 3.1 - USACE Dam Safety Action Classification Table - 27 Jan 2014*
URGENCY OF
ACTION (DSAC) ACTIONS FOR DAMS IN THIS CLASS*** CHARACTERISTICS OF THIS CLASS
Take immediate action to avoid failure. Communicate CRITICALLY NEAR FAILURE- Progression toward failure is
findings to sponsor, local, state, Federal, Tribal officials, . ) s . .
VERY HIGH and the public. Implement interim risk reduction confirmed to be taking place under normal operations. Dam is almost
W measures incl-u ding operational restrictions. Ensure the certain to fail under normal operations to within a few years without
1 ’ ) intervention
emergency action plan is current and funetionally tested ’ e _—
for initiating event. Conduct heightened monitoring and DR.EXIRENEELY HIGH ]NCREI\IENTAL RISK™: IComlbmatmn
evaluation. Expedite investigations to support remediation oflife or economic consequences with likelihood of failure is very
usingall re-sources and funding necessary. Initiate high. USACE considers this level oflife-risk to be unacceptable
intensive management and situation repoﬁs. except in extraordinary circumstances,
Commurnicate findings to sponsor, local, state, Federal, FAIL INTTIATION .PDRESEEN: For conﬁr.med a;ld.
Tribal officials, and the public. Implement interim risk unconfirmed dam safety issues, failure could begin during normal

HIGH . ’ . . ! . L operations or be initiated as the consequence of an event. The
reduction measures, including operational restrictions as o ; .

@) ) : . . likelihood of failure from one of these occurrences, prior to

- warranted. Ensure the emergency action plan is current remediation, is too high to assure public-safety
and functionally tested for initiating event. Conduct OR VERY HIGH INCREMENTAL RISK**: The combination of life
heightened monitoring and evaluation. Expedite . e 11 . o
confirmation of classification. Give very high priority for or economic consequences with likelihood of failure is high. USACE
investizations to support the need for remediation. considers this level of life-risk to be unacceptable exceptin

5 PP ) extraordinary circumstances.
Communicate findings to sponsor, local, state, Federal,
Tribal officials, and the public. Implement interim risk MODERATE TO HIGH INCREMENTAL RISK** For confirmed
MODERATE f:il;::;;%mﬁﬁ Sl?rr;tsﬁ Ln;ﬁilIgiggegiﬁﬂﬂsgfxi? and unconfirmed dam safety issues. the combination oflife.

3) and ﬁmcti-onall - tested for iiitiaiin everlft Conduct economic, or environmental consequences with likelihood of failure
heightened mogitoring and evaluatigon Pri-oritize is moderate. USACE considers this level of life-risk to be
investigations to support the need for remediation unacceptable except in unusual circumstances.
informed by consequences and other factors.

LOW INCREMENTAL RISK**: For confirmed and unconfirmed
Communicate findings to sponsor, local, state, Federal, dam safety issues, the combination oflife, economic, or
LOW Tribal officials, and the public. Conductelevated environmental consequences with likelihood of failure is low to very

(4) monitoring and evaluation. Give normal priority to low and the dam may notmeet all essential USACE guidelines.
investigations to validate classification, but do not plan for | USACE considers this level oflife-risk to be in the range of
risk reduction measures at this time. tolerability but the dam does not meet all essential USACE

guidelines.
VERY LOW INCREMENTAL RISK**: The combination oflife.
NORMAL Continue routine dam safety activities and normal economic, or environmental consequences with likelihood of failure
() operations, maintenance, monitering, and evaluation. is low to very low and the dam meets all essential USACE guidelines.

USACE considers this level of life-safety risk to be tolerable.

*At any time for specific events a dam, from any action class, can become an emergency requiringactivation of the emergency plan.

#* INCREMENTAL RISK is used to inform the decision on the DSAC assignment; NON-BREACH RISK is not reflected in this table.

***DSAC 1 and 2 dams with no life loss will be referred to the appropriate business line program and are given lower priority in the dam safety program.
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CHAPTER 4
Management of USACE Dam Safety Program

4.1 General. USACE maintains a three-level decentralized organization, HQUSACE,
MSC (Regional) and district. Each level should be staffed with qualified 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 must have a Dam
Safety Officer (DSO) with supporting organization as outlined in this chapter. USACE
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 (DSSC), Dam Safety Production Center Steering
Committee (DSPCSC), and the Dam Senior Oversight Group (DSOG), 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 DSOG and Special Assistant for Dam and Levee Safety. Routine day-
to-day operation, maintenance and safety evaluations of dams remain the primary
responsibility of the district commander.

4.2 Qverall Responsibility for Dam Safety Program. The Commanders at each level of
USACE have the ultimate responsibility for dam safety within their commands. Each
District Commander having responsibility for dams must ensure that the organization
has a dam safety program which complies with USACE policy and criteria, assuring
compliance with the “Federal Guidelines for Dam Safety” (reference A.114).
Commanders exercise this responsibility through officially designated (appointed) Dam
Safety Officers (DSO) 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 as discussed in subsequent chapters as well as ER 1130-2-530
(reference A.61).

4.2.1 For the USACE 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 DSO 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 DSO. That person must also possess the desire to be an
advocate for the program, possess excellent communications skills, and be capable of
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sound decision-making under pressure. If any of these is lacking, then the person is not
fully qualified even if they are extremely qualified technically.

4.2.2 For these reasons, all leaders who appoint Dam Safety Officers at the HQ,
MSC, and District levels must 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. For a sample developmental plan, see Appendix M (USACE Dam Safety Officer
Sample Development Plan) and also on the Technical Excellence Network (TEN)
website under the Dam Safety Sub Communities at
(https://ten.usace.army.mil/TechExNet.aspx?p=s&a=CoPs;7).

4.2.4 Overview of Dam Safety Roles and Responsibilities. Although the DSO’s
have responsibility for Dam Safety within their respective areas of responsibility (AOR),
many organizations within USACE play an integral part in maintaining an overall
effective Dam Safety Program. An overview of those organizations with their roles and
responsibilities are shown in Appendix N and are further defined in the following
paragraphs.

4.3 Headquarters, US Army Corps of Engineers.

4.3.1 Organization. The USACE 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 (CoP). A Special Assistant for Dam and Levee Safety and the USACE Dam
Safety Program Manager (DSPM) support the USACE DSO. The USACE Dam Safety
Steering Committee (DSSC), the Dam Safety Production Center Steering Committee
(DSPCSC), and the HQUSACE Dam Safety Committee provide additional advice and
support to the USACE DSO concerning the program. The Dam Senior Oversight Group
(DSOQG) is the surrogate for the HQUSACE Dam Safety Committee. The DSOG
coordinates with the MSC’s and presents the resulting proposed items to the DSO for
concurrence and/or decision. Memoranda from the DSO document the concurrence,
decisions, and agreements. Other key decisions and performance elements are briefed
to leadership through the Annual Dam Safety Program Review.

4.3.2 Responsibilities and Qualifications. The roles, responsibilities, and
qualifications presented below are based on “Dam Safety Officer Roles,
Responsibilities, Qualifications, and Professional Registration Requirements” (reference
A.104).
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4.3.2.1 USACE Dam Safety Officer: The USACE DSO must 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 the USACE DSO, this
individual is responsible directly to the Chief of Engineers for all dam safety activities
and is appointed by written order of the Chief of Engineers. The USACE DSO
coordinates dam safety activities with the various elements of the Directorate of Civil
Works and informs the Director concerning the condition of USACE dams. The USACE
DSO is responsible for ensuring that USACE maintains a proactive dam safety program,
implementing all practices and procedures outlined in the “Federal Guidelines for Dam
Safety” (reference A.114). The USACE DSO is responsible for establishing policy and
technical criteria for dam safety, and prioritizing dam safety related work. The USACE
DSO or designated representative(s) represents the Department of Defense on the
National Dam Safety Review Board (NDSRB) and Interagency Committee on Dam
Safety (ICODS). The USACE DSO ensures that programs to implement dam safety
needs and to monitor the activities at the various levels of the USACE are established.
The USACE DSO serves as chair of the HQUSACE Dam Safety Committee. The
USACE DSO assesses USACE 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 USACE DSO in the execution of daily program activities and serves as Chairman of
the DSSC and the DSOG. The Special Assistant must 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 must be
appointed in writing by the USACE Dam Safety Officer. The Special Assistant works for
and reports directly to the USACE DSO. The Special Assistant provides operational
direction to the director of the RMC. The Special Assistant represents the USACE 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 USACE representative on
various national teams as directed by the USACE DSO.

4.3.2.3 USACE Dam Safety Program Manager. The USACE Dam Safety Program
Manager (DSPM) must be a registered professional engineer with civil engineering
background (or registered engineering 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 USACE
DSPM must be appointed in writing by the USACE Dam Safety Officer and works in
coordination with the Special Assistant for Dam and Levee Safety. The USACE DSPM
conducts the daily activities of the overall dam safety program. The USACE DSPM
coordinates the HQ review of dam safety reports and prepares USACE-wide dam safety
budget submissions in coordination with the DSSC and the RMC. The USACE DSPM
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serves as the Department of Defense and/or USACE representative on various national
teams as directed by the USACE DSO or the Special Assistant. The USACE DSPM
maintains an updated membership list of the HQUSACE Dam Safety Committee, the
DSSC, the DSOG, and all USACE DSO’s and DSPM’s.

4.3.2.4 Risk Management Center: USACE is using a risk-informed dam safety
program management process to effectively evaluate, prioritize and support 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 and Levee 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 must 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 must
have knowledge of risk management concepts and implementation.

4.3.2.4.2 The roles and responsibilities of the Risk Management Center are
established in ER 10-1-55, Organization and Functions, Risk Management Center
(reference A.32).

4.3.2.5 Dam Safety Steering Committee (DSSC). The DSSC is a committee
charged with facilitating and promoting dam safety as a fundamental USACE mission in
all levels of the organization, promoting dam safety career development, disseminating
pertinent information throughout the USACE, and reviewing and evaluating policy,
technical criteria and practices, administrative procedures, and regulatory functions to
support the dam safety program. The DSSC reviews experience and qualifications of
dam safety staffing at all levels for within the USACE to assess competency, review
MSC funding requirements for achieving program requirements, and make
recommendations for future research and development in areas related to dam safety.
The DSSC meets as required, and provides advice and information to the Special
Assistant for Dam and Levee Safety. Additional information on the DSSC membership
is provided in Appendix O.

4.3.2.6 The Dam Senior Oversight Group (DSOG) generally consists of senior
engineers and other team members as defined in Appendix O.

4.3.2.6.1 The DSOG reviews the DSAC of existing dams, dam safety risk
assessment reports and other decision documents, and dam safety work priorities

4-4



ER 1110-2-1156
31 Mar 14

based on portfolio risk findings. DSOG makes recommendations on dam safety
modifications to the Special Assistant for Dam and Levee Safety and the USACE DSO.

4.3.2.6.2 The Special Assistant may assign additional ad hoc members to act as
reviewers for the DSOG for any decision documents as required. These ad hoc
members will meet as necessary to accomplish these reviews in a timely fashion to
prevent delays in the execution of risk management measures.

4.3.2.7 Dam Safety Modification Mandatory Center of Expertise (DSMMCX).

4.3.2.7.1 The DSMMCX is responsible for assisting HQUSACE with the overall
coordination and oversight of the dam safety modification mission. The DSMMCX
conducts sufficient reviews and coordination of the DSPCs to ensure consistency in
product development and continual improvement through lessons learned. The
DSMMCX promotes the development of technical competencies and facilitates
coordination between the DSPCs to align resources with project needs and agency
priorities. The DSMMCX is co-located at a regional DSPC and under the direct control
of the MSC Commander with strong relationships and accountability to the Special
Assistant for Dam and Levee Safety. The detailed roles and responsibilities of the
DSMMCX are further defined in ER 10-1-51 (reference A.30) and in Appendix N.

4.3.2.7.2 The DSMMCX Director must be a registered professional engineer with a
civil engineering background and with management abilities. The director must 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 is a member of the DSOG and chairs the Dam Safety Production
Center Management Group (DSPCMG).

4.3.2.8 Dam Safety Production Center Management Group (DSPCMG). The
DSMMCX is responsible for scheduling, coordinating, and facilitating DSPCMG
activities. The DSPCMG meets no less than semi-annually and focuses on consistency
of DSPC products, how to make delivery of DSPC products/services more efficient,
ensures widest distribution of lessons learned and promotes resource sharing between
the DSPCs. The membership of the group is defined in Appendix O.

4.3.2.9 Dam Safety Production Center Steering Committee (DSPCSC). The
Committee membership consists of the Chief of Engineering and Construction at
Headquarters, or designee, and senior leadership representation from the MSCs as
determined by the USACE DSO. The Committee is chaired by the USACE DSO, or
designee. The DSPCSC meets annually and focuses on strategic planning, and
ensuring effectiveness and efficiency of the Dam Safety Production Centers.

4.3.2.10 The Modeling, Mapping, and Consequences Production Center (MMC)
supports both the USACE Dam Safety and Critical Infrastructure Protection &
Resilience (CIPR) Programs. In support of HQUSACE management of the dam safety
program, the MMC performs hydraulic modeling, mapping, and consequences analysis
for USACE dams in support of the Dam Safety and CIPR programs. The MMC is led by
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a district with a core staff that is supplemented by a virtual staff of Hydraulic Engineers,
Economists, and GIS professionals from across USACE. The MMC leverages H&H
modeling, consequences analysis, and GIS mapping capabilities/resources via close
coordination with USACE RMC to accomplish national mapping, hydraulic analysis, and
consequences requirements for the Dam Safety and CIPR Programs. The following are
the maijor initiatives for the MMC: Develop consistent and scalable hydraulic models and
consequence data for USACE dams; develop consistent mapping for Emergency Action
Plans (EAP); and develop standards for GIS, consequence analysis, and, modeling and
mapping. The MMC is located within the Vicksburg District. The detailed roles and
responsibilities of the DSMMCX are further defined in ER 10-1-54 (reference A.31) and
in Appendix N.

4.3.2.10.1 The Modeling, Mapping, and Consequences Production Center Steering
Committee (MMCSC) is charged with providing oversight and guidance to the MMC
program manager. The committee reviews and interprets policy, technical criteria and
best practices, administrative procedures, and performs other functions as required to
support the MMC mission. The committee meets as required.

4.3.2.10.2 The membership of the MMCSC is defined in Appendix O.

4.4 Major Subordinate Commands (MSC) (Regional Headquarters).

4.4.1 Organization and Qualifications. The roles, responsibilities, and qualifications
presented below are based on “Dam Safety Officer Roles, Responsibilities,
Qualifications, and Professional Registration Requirements” (reference A.104).

4.4.1.1 MSC Dam Safety Officer (DSO). The MSC DSO must 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. The MSC DSO should be
the SES or MSC technical lead who is responsible for the engineering elements of the
organization. The Commander must ensure the MSC DSO meets the technical
qualifications and experience. The MSC DSO must be appointed by written order of the
MSC Commander following the process identified in paragraph 4.7. A copy of the
appointment order for each DSO must be forwarded to the USACE DSO. The MSC
DSO serves as the Chair of the MSC Dam Safety Committee.

4.41.2 MSC Dam Safety Committee. The MSC Dam Safety Committee includes
the MSC DSO, MSC DSPM, and the MSC Dam Safety Production Center (DSPC)
Director plus additional members as required. The members should include the various
technical engineering disciplines as well as Operations, Water Management, and
Programs from within the MSC headquarters. Other disciplines and areas of expertise,
e.g., Security, Public Affairs, Construction, Emergency Management, Planning, and
Office of Counsel, may be represented, as required by the DSO or Commander. The
MSC Dam Safety Committee should meet at least annually and preferably twice a year.

4-6



ER 1110-2-1156
31 Mar 14

4.4.1.3 MSC Dam Safety Program Manager. The MSC Dam Safety Program
Manager must be appointed in writing by the MSC DSO. The MSC DSPM must be a
registered professional engineer with civil engineering background (or registered
professional engineering geologist as described in paragraph 4.6) and with
management abilities and be competent in the areas of design, construction, operation,
maintenance, inspection or evaluation of dams. The MSC DSPM conducts the daily
activities for the MSC dam safety program, coordinates the review of dam safety
reports, and provides support to districts within the MSC. The MSC DSPM works with
the programs budget managers to ensure that dam safety requirements are included
and properly prioritized in budget submissions. The MSC DSPM serves on various
national teams as requested by the USACE DSO and on the DSSC. The MSC DSPM
must maintain an updated membership list of the MSC Dam Safety Committee. The
MSC DSPM reports directly to the MSC DSO on dam safety matters.

4.4.1.4 Forthose MSC that have a Water Control Management Program at the
MSC level, the MSC DSO and MSC DSPM monitors the dam safety aspects of the
MSC’s Water Control Management Program and ensures the projects are regulated in
accordance with the MSC’s Water Control Mission.

4.4.1.5 MSC Dam Safety Production Center (DSPC). The Dam Safety Production
Centers (DSPC), in coordination with the local districts, are responsible for the
development of the Dam Safety Modification Reports.

4.4.1.5.1 Technical development of all engineering products associated with a Dam
Safety Modification Study, including development and evaluation of risk reduction
alternatives documented in the Dam Safety Modification Report (DSMR), final design
and preparation of the Design Documentation Report (DDR), preparation of construction
contract drawings and technical specifications, development of alternative and project
costs at all stages of the Dam Safety Modification, and engineering and design support
during construction will be the responsibility of the DSPC. The level of involvement of
the DSPC on dam safety modifications that do not require a DSMS will be scalable
depending on the complexity and risk associated with the project. Each project will be
considered on a case-by-case basis by coordination between the director of the DSPC
and the district DSO. If the decision is that the district is the lead, the DSPC must
remain sufficiently engaged (through consultation and review) to ensure the appropriate
level of oversight and expertise is provided (See definition of dam safety modification).

4.4.1.5.2 The DSPC must sustain technically competent staff capable of effectively
developing Dam Safety products to include Modification Reports, Design Document
Reports, and Plans & Specifications (P&S). The DSPC will also provide construction
oversight assistance to the Districts as needed.

4.4.1.5.3 The DSPC Director must be a registered professional engineer with a civil
engineering background and with management abilities. The director must 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 is a member of the DSPCMG. The Director is responsible for
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coordinating all Dam Safety modifications with the local Districts. The Director in
coordination with the district DSO must ensure that the appropriate engineering
members as assigned to the Project Delivery Team (PDT) for project execution.

4.4.1.5.4 Dam Safety Modification (DSM) Lead Engineer - The DSM Lead Engineer
serves as technical leadership in the development of the dam safety modification study,
design and plans and specification for the project. The DSM Lead Engineer’ for all dam
safety modification studies, designs, plans and specification, and engineering during
construction must be assigned by the Director of the DSPC in consultation with the
district DSO. The DSM Lead Engineer must be a senior level engineer or engineering
geologist, with professional engineering registration and with extensive knowledge and
skills related to the primary features associated with the project. The DSM Lead
Engineer must coordinate with the resource providers for the establishment of the
engineering team members to ensure competent and capable personnel are resourced
to the project. The DSM Lead Engineer must provide the general oversight and have
primary control and responsibility for the technical development of all engineering
products produced by the PDT and for engineering support during construction. The
DSM Lead Engineer will work in close coordination with the DSM Project Manager for
the development of project schedules and funding requests. The DSM Lead Engineer
will serve as the technical point of contact for the geographic district E&C members, the
RMC and the DSMMCX for the coordination of the development and review of technical
products. The same individual should function as the DSM Lead Engineer from the
start of the dam safety studies until the completion of the modifications to the dam. In
addition to leading the technical development of the study, design and plans and
specification for the project, the DSM Lead Engineer’s duties include the following
activities;

4.4.1.5.4.1 Brief the Bidability, Constructability, Operability, and Environmental
(BCOE) review team on the potential failure modes mitigated by construction and on
potential failure modes that may be present during construction activities

4.4.1.5.4.2 Assist with development of assumptions to be submitted to the cost
estimating team in support of cost estimates that are prepared for the various levels
throughout the Preconstruction Engineering and Design (PED) phase.

4.4.1.5.4.3 ldentify during the Preconstruction Engineering and Design (PED) phase
those submittals that require review and comment by a specific engineering discipline.

4.4.1.5.4.4 Develop Engineering Considerations and facilitate a coordination
meeting prior to the start of construction to ensure the entire project team fully
understands the project scope, design intent, limitations, risks, roles and responsibilities
of the staff, and other issues which could have an effect on the project.

! The term Lead Engineer in this regulation designates the senior engineer assigned to a dam safety
modification study or project. The Lead Engineer must be a registered professional engineer and must
be either a senior level (typically civil/geotechnical/structural) engineer or engineering geologist with
extensive knowledge and skills related to the primary features associated with the project. The
engineering geologist is required to be a registered professional engineer.
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4.4.1.5.4.5 Work with the Resident Engineer to ensure that an effective program is
established for the evaluation of Contractor Quality Control Data and analyze the
instrumentation data and inspection results as it relates to the expected behavior of the
dam throughout the construction period.

4.4.1.5.4.6 Conduct technical workshops for the field inspection personnel and
appropriate construction management staff to assure there is a good understanding of
the monitoring requirements and their design implications for projects that include
special features such as load tests, pile driving monitoring, grout monitoring, etc.

4.4.1.5.4.7 Review contractor designed construction features such as cofferdams
and dewatering plans.

4.4.1.5.4.8 Provide assistance to the resident construction staff during modification
of a dam.

4.4.1.5.4.9 Confirm design assumptions during construction.

4.4.1.5.4.10 Review critical changes in field conditions to evaluate any impact they
might have on the design.

4.4.1.5.4.11 Be responsible for and provide oversight and direction to the required
mapping, inspection and approval of all foundation surfaces that are to be covered by fill
and/or concrete in coordination with the resident engineer.

4.4.1.5.4.12 Work with Resident Engineer to establish the foundation inspection
procedures.

4.4.1.5.4.13 Ensure lessons learned are officially entered into the USACE
Enterprise Lessons Learned, the Dam Safety CoP site on the Technical Excellence
Network (TEN), or another accepted forum.

4.4.2 MSC DSO Responsibilities. The MSC DSO is responsible for quality
assurance, coordination, and implementation of the MSC dam safety program. In this
capacity the MSC DSO must establish procedures to ensure that the MSC DSO is fully
advised on all dam safety issues. Quality assurance responsibilities include:

4.4.2.1 Ensuring that the organization is staffed with qualified personnel for program
implementation and to meet program requirements.

4.4.2.2 Establishing dam safety related work priorities and ensuring that these
priorities are addressed during budget development.

4.4.2.3 Ensuring that an appropriate technical review is conducted of the inspection,
evaluation, and design for all features of dam safety projects.

4.4.2.4 Ensuring that the MSC DSPC is fully functioning and implemented according
to the regional operating plan for the execution of non-routine dam safety modifications.
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Ensuring, in technically complex cases, that the project development team includes
members from the MSC, DSMMCX, and RMC starting early in the process to ensure
that the analytical methods and processes used by the district and DSPC comply with
policy and criteria.

4.4.2.5 Ensuring that adequate performance monitoring and evaluations of all dams
are conducted and documented. Participating in periodic inspections and field visits to
ensure that the district programs are conducted in accordance with the district quality
control plans and requirements of this regulation. Reviewing and approving periodic
inspection reports in accordance with Chapter 11 of this regulation.

4.4.2.6 Ensuring that Emergency Action Plans are maintained and regularly
updated.

4.4.2.7 Ensure districts establish and execute a public awareness program and
coordinate with State and local agencies as required.

4.4.2.8 Ensuring that adequate dam safety training and dam safety exercises are
being conducted.

4.4.2.9 Monitoring the accuracy of data that are submitted for the inventory of
USACE dams and DSPMT.

4.4.2.10 Participating in and monitoring district dam safety exercises.

4.4.2.11 Conducting quality assurance activities for all features of civil works dam
projects, including review of district dam safety related plans.

4.4.2.12 Perform reviews and approve Interim Risk Reduction Measures Plans and
related decision documents and coordinate results with HQ and the DSOG for
consistency.

4.4.2.13 Monitoring the performance of district dam safety programs including
DSPMT, upward reporting, and submitting data to HQ for National Inventory of Dams
(NID) and biennial reports to Congress.

4.4.3 Coordination with District Commands. District DSOs and DSPMs should be
invited to MSC Dam Safety Committee meetings for interaction on regional dam safety
issues. The MSC Dam Safety Committee should periodically meet at a district or
project location. A representative from the MSC Dam Safety Committee should
participate in district Dam Safety Committee meetings whenever possible.

4.5 District Commands.

4.5.1 Organization and Qualifications. The roles, responsibilities, and qualifications
presented below are based on “Dam Safety Officer Roles, Responsibilities,
Qualifications, and Professional Registration Requirements” (reference A.104).
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4.5.1.1 District Dam Safety Officer (DSO). The District Dam Safety Officer (DSO)
must 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. The District DSO
should generally be the chief of the engineering organization. The District Commander
must ensure the District DSO meets the technical qualifications and experience. The
District DSO must be appointed by written order of the District Commander after
completion of the process outlined in paragraph 4.7. A copy of the appointment order
for each District DSO must be forwarded to the USACE DSO and the MSC DSO. The
District DSO serves as the Chair of the District Dam Safety Committee.

4.5.1.2 District Dam Safety Committee. The District Dam Safety Committee
includes the DSO and DSPM plus additional members as required. The members
should include the various technical engineering disciplines as well as Operations,
Water Management, and Programs. Other disciplines and areas of expertise, e.g.,
Security, Public Affairs, Construction, Emergency Management, Planning, and Office of
Counsel, may be represented, as required by the DSO or Commander. The District
Dam Safety Committee should meet at least twice a year to review the District's dam
safety program and advise the District DSO.

4.5.1.3 District Dam Safety Program Manager (DSPM). The District DSPM must be
appointed in writing by the District DSO. The District DSPM must be a registered
professional engineer with civil engineering background (or registered professional
geologist as described in paragraph 4.6) and with management abilities and be
competent in the areas of design, construction, operation, maintenance, inspection or
evaluation of dams. The DISTRICT DSPM conducts the daily activities for the District
dam safety program and coordinates the review of dam safety reports. The District
DSPM works with the programs budget managers to ensure that dam safety
requirements are included and properly prioritized in budget submissions. The District
DSPM must maintain an updated membership list of the District Dam Safety Committee.
The District DSPM reports directly to the District DSO on dam safety matters.

4.5.1.4 Dam Safety Modification Project Manager. The DSM Project Manager for all
dam safety modification studies must be assigned by the Chief of the district Project
Management Branch or Division, in full coordination with the district DSO, and must
have extensive knowledge and skills related to the primary features associated with the
project. The DSM Project Manager’s duties include, but not be limited to, the following
activities.

4.5.1.4.1 The DSM Project Manager has primary responsibility for overall project
execution, upward reporting and vertical team coordination, and interfacing with
federal/non-federal cost share partners, stakeholders and customers.

4.5.1.4.2 The DSM Project Manager must fully coordinate with the DSM Lead
Engineer for the establishment of the engineering team members to ensure competent
and capable personnel are resourced to the project.
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4.5.1.4.3 The DSM Project Manager must work in close coordination with the DSM
lead engineer for the development of project schedules and funding requests, and is
responsible for ensuring PDT members are adequately funded to complete the work.

4.5.1.4.4 The DSM Project Manager tracks the project schedule and budget.

4.5.2 District DSO Responsibilities. The District DSO is responsible for ensuring that
the dam safety program is fully implemented and documented, in accordance with the
District Dam Safety Program Management Plan. The Dam Safety Committee, advisory
to the DSO, should meet at least twice annually and forward meeting minutes
electronically to the MSC. The districts must notify the MSC DSPM of the date and time
of upcoming committee meetings and invite the MSC to send representative(s) to the
meeting. District DSO responsibilities include, but are not limited to:

4.5.2.1 Ensuring that organizational staff of qualified technical and field personnel is
sufficient for program implementation.

4.5.2.2 Monitoring and evaluating the performance of all dams and appurtenant
structures and recommending risk management measures when necessary. Collect
data for the NID and biennial reports to Congress. Monitoring and reporting dam safety
items using the Dam Safety Program Management Tools (DSPMT). A description of
the DSPMT database is given in Appendix I.

4.5.2.3 Establishing priorities for dam safety related work. The DSO, as a member
of the district Corporate Board, defends the list of dam safety work priority items. Dam
safety work items are any work items impacting the safety, operation, and structural
integrity of the project. The DSPMT can be used to track priorities over time.

4.5.2.4 Ensuring that dam safety training of technical staff and project operation and
maintenance personnel is conducted.

4.5.2.5 Ensuring each dam has an adequate surveillance plan, and updated and
fully implemented IRRMP if applicable.

4.5.2.6 Ensuring adequate and appropriate independent technical reviews for
inspection, evaluation, and design for dams and appurtenant structures are
accomplished. The District DSO must certify that all design documents and periodic
inspection reports have been subjected to district quality control (DQC) reviews and that
the documents and reports are technically adequate.

4.5.2.7 Ensuring that adequate exploration and testing are accomplished during
design and construction of civil works water control projects.

4.5.2.8 Performing periodic assessments and inspections, other supplemental

inspections, and field visits. Periodically evaluate the district dams, appurtenant
structures, and other water control projects using current criteria.
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4.5.2.9 Coordinating and participating with local and State dam safety officials in the
inspection and evaluation of non-Federal dams, upon request.

4.5.2.10 Developing Dam Safety Products

4.5.2.10.1 Ensuring that dam safety products are developed in accordance with
documented district Project Management Business Processes as outlined in ER 5-1-11
(reference A-26) and ER 1110-2-1150 (reference A.49). The development of dam
safety products is complex and often involves district and DSPC staff. For making a
determination on which organization has the lead for a given activity see paragraph
4.4.1.5.1 and the definition of dam safety modification.

4.5.2.10.2 Ensuring compliance with the current review policy (reference A.96) and
the use of the RMC as the review management organization for dam safety
modifications where appropriate.

4.5.2.10.3 For routine dam safety projects, designates a "Lead Engineer".

4.5.2.10.4 Because of the complexity and life safety implications of dam safety
projects it is vitally important that the district DSO ensures that a qualified registered
professional engineer or engineering geologist, that is a registered professional
engineer, is assigned as the lead engineer. In addition, the DSO must also ensure that
the assigned project manager possesses adequate understanding of the dam safety
business prior to their assignment to the project. Communication within the PDT can be
particularly challenging as it routinely involves internal district coordination as well as
coordination with several vertical elements (MSC, HQ, RMC, etc...). For this reason
both positions require a solid combination of technical and communication skills.

4.5.2.11 Monitoring the dam safety aspects of the district’s Water Control
Management Program and ensuring the projects are regulated in accordance with the
District’'s Water Control Mission.

4.5.2.12 Monitoring and reporting any evidence of operational restrictions or
distress including earthquake effects, of dams and appurtenant structures.

4.5.2.13 Ensuring that each dam owned by the district has an up-to-date
Emergency Action Plan in accordance with Chapter 16. Ensuring emergency
notification procedures for utilization in a dam safety emergency situation and for use
during dam safety exercises are maintained. Ensuring that annual coordination and
review is accomplished, including review of emergency notification procedures.
Emergency Action Plans should be distributed to and coordinated with all affected local
agencies to use as a basis for preparing their evacuation plans. Ensuring emergency
exercises are conducted.

4.5.2.14 Establishing dam safety public awareness programs and coordinating them
with local interests.
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4.5.2.15 Maintaining awareness of security related activities, issues, and initiatives
at dams and related structures. Ensuring the security program and the dam safety
program activities and initiatives are coordinated.

4.5.2.16 Monitoring, in collaboration with the DSPC, ongoing planning, design, and
construction of project modifications for dam safety for adequate funding, and ensuring
that they are executed in accordance with applicable regulations.

4.5.2.17 Coordinating in collaboration with the DSPC, with local and State dam
safety officials concerning their review requirements for projects initiating the design
phase.

4.5.2.18 Reviewing proposed design changes to district water control projects under
construction and providing dam safety input at design change meetings.

4.5.2.19 Ensuring that the district has an up-to-date Dam Safety Program
Management Plan.

4.5.2.20 Ensuring that each dam safety related report or design has a Quality
Control Plan and that the final product is certified with a Quality Control Certificate upon
completion.

4.5.2.21 Developing, reviewing and approving IRRMP as described in Chapter 7.

4.5.2.22 Ensuring structural and operational modifications to USACE-owned dam
projects do not diminish factors of safety or limit the ability to make flood releases.

4.5.2.23 Assuring all Category 2 dams that have a High or Significant Hazard
Potential classification are properly operated and maintained. See Appendix D for
definition and additional details.

4.6 Professional Registration. DSO’s, DSPM'’s, and various other positions providing
final approval of engineering products and services to ensure the protection of life,
property and the environment, are required to be registered professionally. It is
intended and desirable that the DSPM at every level be a registered professional
engineer with civil engineering background; however, the DSO may approve the
selection of a highly qualified registered professional engineering geologist as the
DSPM when filling the position. Persons holding a DSPM position without appropriate
professional registration on 26 October 2011 may continue in the position until they
move to another position or retire.

4.7 Dam Safety Officer Selection Process. An individual being considered for
appointment as a DSO must meet the qualifications listed in paragraph 4.3.2.1, 4.4.1.1,
or 4.5.1.1. The individual should generally be the highest qualified person in the
technical chain meeting the qualifications.

4.7.1 Process for District Dam Safety Officer. The District Commander should
forward the name and qualifications of the individual that is being considered for the
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District DSO to the MSC DSO for review and comments. The individual should be in a
position not lower than a branch chief within the engineering organization.

4.7.1.1 The MSC DSO will review the recommendation, request comments from the
other District DSOs within the region, consolidate comments, and furnish a
recommendation to the District Commander.

4.7.1.2 If no one at the District level is qualified, the District Commander and the
MSC DSO will coordinate the assignment of the DSO duties to another District DSO on
an interim basis.

4.7.1.3 The District Commander must develop a plan for filling position at the
District level in accordance with paragraph 4.2.3. This plan could include training,
mentoring, or recruitment from outside the district. Progress on this plan will be
reported to the MSC DSO at least twice annually. The DSO Development Plan should
include the elements shown in Appendix M, paragraph M.2.

4.7.1.4 The District Commander must ensure that an Interim DSO filling the position
exceeding 3 months at the District level must meet the requirements of 4.7.

4.7.1.5 For a sample development plan see Appendix M (USACE Dam Safety
Officer Sample Development Plan) and the Technical Excellence Network (TEN)
website under the Dam Safety Sub Community
(https://ten.usace.army.mil/TechExNet.aspx?p=s&a=CoPs;7).

4.7.2 Process for Division (MSC) Dam Safety Officer. The MSC Commander
should forward the name and qualifications of the individual that is being considered for
the MSC DSO to the USACE DSO at for review and comments. The individual should
be in a position not lower than the chief of the technical directorate (or GS-15 level).

4.7.2.1 The USACE DSO will review the recommendation, request comments from
the other MSC DSOQO'’s across the USACE, consolidate comments, and furnish a
recommendation to the MSC Commander.

4.7.2.2 If no one at the MSC level is qualified, the MSC Commander and the
USACE DSO will coordinate the assignment of the DSO duties to another MSC DSO or
a District DSO within the region on an interim basis.

4.7.2.3 The MSC Commander will develop a plan for filling position at the MSC level
in accordance with paragraph 4.2.3. This plan could include training, mentoring, or
recruitment from outside the MSC. Progress on this plan will be reported to the USACE
DSO at least twice annually.

4.7.3 Process for Designation of USACE Dam Safety Officer. The DSOG, with
input from MSC DSO'’s, will review the qualifications of candidates at HQUSACE and
furnish a recommendation through the Special Assistant for Dam and Levee Safety to
the Chief of Engineers. The individual should be in a position not lower than GS-15
level.
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4.7.3.1 If no one at HQUSACE is qualified, the Chief of Engineers and the DSOG
Chair must coordinate the assignment of the USACE DSO duties to an MSC DSO on an
interim basis.

4.7.3.2 The DSOG in coordination with the Chief of Engineers will develop a plan for
filling position at HQUSACE in accordance with paragraph 4.2.3. This plan could
include training, mentoring, or recruitment from outside HQUSACE. Progress on this
plan will be reported to the Chief of Engineers by the DSOG at least twice annually.

4.7.4 An example of a Dam Safety Officer Appointment order can be obtained from
a MSC or USACE DSPM.
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CHAPTER 5
Tolerable Risk Guidelines

5.1 Introduction.

5.1.1 Role of Tolerable Risk Guidelines in Risk Assessment and Risk Management.
Tolerable risk guidelines are used in risk management to guide the process of
examining and judging the significance of estimated risks obtained using risk
assessment. The outcomes of risk assessment are inputs, along with other
considerations, to the risk management decision process. Tolerable risk guidelines
should not be used alone to prescribe decisions on “How safe is safe enough?"
Meeting or achieving the tolerable risk guidelines is the goal for all risk reduction
measures, including permanent and interim measures. The available options for IRRM
may be limited by time, available funding, and potential negative effects on public health
and safety due to the IRRM. The loss of project benefits should not override the need
to reduce life safety risk.

5.1.2 Development of Tolerable Risk Guidelines USACE. USACE is working with
the Bureau of Reclamation (USBR) and the Federal Energy Regulatory Commission
(FERC), to craft common risk management guidelines. Reclamation had been using
“Guidelines for Achieving Public Protection in Dam Safety Decision Making” (reference
A.111), which were originally issued as interim guidance in 1997 and subsequently in
final form in 2003. USBR revised the 2003 guideline and issued an interim document in
August 2011 titled, “Interim Dam Safety Public Protection Guidelines - A Risk
Framework to Support Dam Safety Decision-Making” (reference A.112). Guidelines are
also being used in other countries, such as the Australian National Committee on Large
Dams (ANCOLD) - Guidelines on Risk Assessment (2003) (reference A.130). Although
these guidelines have some fundamental common characteristics, there are some
subtle and important differences.

5.1.3 Continued Development of Guidelines. As USACE works with Reclamation
and FERC to achieve a common risk management framework and guidelines, USACE
will use an adaptation of the 2011 Reclamation public protection guidelines, the risk
evaluation guidelines published by Australian National Committee On Larger Dams
(ANCOLD) in 2003 (reference A.130) and some adaptations of the ANCOLD guidance
implemented by the New South Wales Government Dam Safety Committee (NSW
DSC) Risk Management Policy Framework for Dam Safety, 2006 (reference A.147).

5.2 Background on Tolerable Risk Guidelines.

5.2.1 Definition of Tolerable Risk. Tolerable risks are:
5.2.1.1 Risks that society is willing to live with so as to secure certain benefits;

5.2.1.2 Risks that society does not regard as negligible or something it might ignore
(i.e. the risk is not considered a broadly acceptable risk - see definition below);
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5.2.1.3 Risks that society is confident are being properly managed by the owner;
and

5.2.1.4 Risks that the owner keeps under review and reduces still further if and as
practicable (Adapted from HSE, 2001 reference A.146).

5.2.2 Definition of Broadly Acceptable Risk. “Broadly acceptable risk” is contrasted
with tolerable risk. "Risks falling into this (broadly acceptable risk) region are generally
regarded as insignificant and adequately controlled. The levels of risk characterising
this region are comparable to those that people regard as insignificant or trivial in their
daily lives. They are typical of the risk from activities that are inherently not very
hazardous or from hazardous activities that can be, and are, readily controlled to
produce very low risks" (HSE, 2001 reference A.146). By the nature of the hazard that
USACE dams pose it is inappropriate to attempt to manage them as posing a broadly
acceptable risk and therefore the concept of the broadly acceptable risk level or limit
does not apply to USACE dams.

5.2.3 Definition of Tolerable Risk Range. Figure 5.1 shows how in general tolerable
risk is a range between unacceptable, where the risk cannot be justified except in
exceptional circumstances, and broadly acceptable, where the risk is regarded as
negligible (Adapted from HSE, 2001 reference A.146). This figure illustrates the point at
which the incremental risk for a specific dam is tolerable within the general range of
tolerability as defined by the definition in 5.2.1 and the incremental risk being reduced
as informed by the as-low-as-reasonably-practicable (ALARP) considerations.

5.2.4 Equity and Efficiency.

5.2.4.1 Two fundamental principles, from which tolerable risk guidelines are derived,
are described as follows in ICOLD, 2005 (reference A.143):

5.2.4.1.1 Equity. The right of individuals and society to be protected, and the right
that the interests of all are treated with fairness, with the goal of placing all members of
society on an essentially equal footing in terms of levels of risk that they face. (See
Section 2.2.4.3 for additional definition.)

5.2.4.1.2 Efficiency. Efficiency is the need for society to distribute and us e
available resources so as to achieve the greatest benefit. (See Section 2.2.4.4 for
additional definition.)

5.2.4.2 The Conflict between Equity and Efficiency. There can be conflict in achieving

equity and efficiency. Achieving equity justifies the establishment of maximum tolerable
risk limits for individual and societal risk. Efficiency is defined by the risk level where
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Tolerability of Risk Framework for Dams

General Framework Project-Specific
Unacceptable Region Framework

Risk cannot be justified
except in extraordinary
circumstances.
Tolerable Risk Limit Line

After risk is lowered to

Range of Tolerability the TRLL then lower

incremental risk to a
People and society tolerable level informed
are prepared to accept by ALARP
riskinordertosecure | __ ¥ considerations.
benefits.

Tolerable Incremental Risk

v

Increasing individual risks and societal concerns.

Broadly Acceptable Region Generally USACE dams do not
Risk regarded as negligible with fall into the Broadly Acceptable
no effort to review, control, or Region.

reduce the risk.

Figure 5.1 - Generalized and Project Specific Tolerability of Risk Framework for the
USACE Dam Safety Program. (Adapted and Modified from HSE, 2001 reference A.146)

marginal benefits equal or exceed the marginal cost. Equity requires that a tolerable
risk limit should be met regardless of the lack of economic support or the magnitude of
the cost. Equity implies the need for this limit even if efficiency does not support
reducing risks to meet the tolerable risk limit. There is, therefore, a need to obtain an
appropriate balance between equity and efficiency in the development of tolerable risk
guidelines. In general, society is more averse to risks if multiple fatalities were to occur
from a single event and hence impact on society as a whole. In contrast, society tends
to be less averse to risks that result from many individual events resulting in only one or
two fatalities, even if the total loss from the sum of fatalities from all of the small loss
accidents is larger than that from the single large loss accident. This leads to the notion
that tolerable risk should consider both societal and individual risks as an integral part of
the framework for managing risks. Note: Cost effectiveness analysis will be done to
guide selection of the risk reduction measures to assure achieving the tolerable risk limit
is done in a cost effective manner.

5.2.5 “As-Low-As-Reasonably-Practicable”. The “as-low-as-reasonably-practicable”
(ALARP) considerations provide a way to address efficiency aspects in both individual
and societal tolerable risk guidelines. The ALARP considerations apply below the
tolerable risk limit of Figure 5.1. The application of ALARP considerations mean that
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actions should be taken to reduce risk below the tolerable risk limit until such actions
are impracticable or not cost effective. ALARP is an explicit consideration under
Reclamation guidelines, 2011 (reference A.114), and ANCOLD, 2003 (reference A.130)
and NSW DSC, 2006 (reference A.147) tolerable risk guidelines. Determining that
ALARP is satisfied is ultimately a matter of judgment. In making a judgment on whether
risks are ALARP, the following factors should be taken into account (adapted from NSW
DSC, 2006 reference A.147):

5.2.5.1 The level of risk in relation to the tolerable risk limit;
5.2.5.2 The cost-effectiveness of the risk reduction measures;
5.2.5.3 Any relevant recognized good practice; and

5.2.5.4 Societal concerns as revealed by consultation with the community and other
stakeholders.

5.3 USACE Risk Measures and Guidelines.

5.3.1 Four types of risk measures will be evaluated by USACE:

5.3.1.1 Two of the risk measures are considered within the context of tolerable risk
guidelines:

5.3.1.1.1 Annual probability of failure and

5.3.1.1.2 Life safety risk — which include incremental and non-breach risk. The
concept of incremental risk is defined in 5.3.3.

5.3.1.2 The other two risk measures are
5.3.1.2.1 Economic risk — which includes incremental and non-breach risk and

5.3.1.2.2 Environment and other non-monetary incremental and non-breach
consequences.

5.3.2 Additional Considerations. In addition to the tolerable risk limit guidelines for
annual probability of failure (APF) and Life Safety, the ALARP considerations will be
applied to determine how much below the tolerable risk limit line the life safety risk is to
be reduce. All of these risk measures together will be considered when evaluating a
dam and making risk management decisions; but life safety risk will be given
preference, with economic risk and environmental consequences being given due
consideration. For those projects where there is very low or no life safety risk,
economic consequences and annual probability of failure will be the primary
considerations along with environmental consequences in making risk management
decisions.
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5.3.3 Consequences Associated With Incremental Risk. In applying these tolerable
risk guidelines, the incremental consequences will be considered. The incremental
consequences are a component of incremental risk and are defined as follows:

Incremental Consequences associated Consequence associated with

consequences = with the estimated - the estimated performance of
performance of the project the project without breach,
with breach, component component malfunction, or

malfunction, or
misoperation.

misoperation.

5.3.3.1 This definition, when applied to flood-induced breach, is illustrated in Figure
5.2 such that incremental consequence for a particular inflow flood magnitude are
represented as the difference between the consequences represented by the dam
breach and non-breach lines at the inflow flood magnitude. This figure also
distinguishes between the following:

Without

Dam \

Consequences

Dam Breach

\

|
With Dam !
(non-breach) :

1

1

1

| le Certain of
1 Dam

1 Breach

| With Dam Flood

|

|

|
Regulation Capacity :
|
|
1

Inflow flood (Q)

Figure 5.2 — Abstract lllustration of Incremental Consequences for Flood Induced Dam

Breach

5.3.3.1.1 The loading condition at which dam breach is certain although the dam
may breach at a lesser loading condition; and

5.3.3.1.2 The flood regulation capacity, which is the maximum loading condition
above which the project no longer can regulate inflow to provide any flood damage

reduction benefits.
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5.3.3.2 Figure 5.2 also distinguishes between the following cases of incremental
consequences:

5.3.3.2.1 The condition, for which breach does not occur until the loading exceeds
the capacity at which breach is certain (vertical line shading); and

5.3.3.2.2 The condition that breach may occur at loading levels less than the
capacity at which breach is certain (diagonal line shading).

5.3.3.3 Incremental consequences for other initiating events such as internal
erosion and seismic-induced dam breach are the differences due to the initiating event
with and without dam breach.

5.3.3.4 The USACE water control operations principle that a dam is not to be
operated at any time in such a way that the downstream flood hazard is greater than it
would have been had the dam not been constructed (EM 1110-2-3600 Section 4-5
reference A.91 and EM 1110-2-1420 Section 14-4 reference A.73) is important. This
principle will be reflected when assessing and evaluating the risk associated with the
non-breach inundation scenario, which is represented by the non-breach (blue) line on
Figure 5.2.

5.3.4 Annual Probability of Failure Guideline.

5.3.4.1 Annual probability of failure (breach) will be estimated for those failure
modes associated with the incremental risk. Annual probability of failure (breach) will
be estimated from all failure modes associated with all loading or initiating event types.
Although only the combined annual probability of failure of all failure modes is to be
evaluated against this guideline, it is important that the contributions to the APF from the
individual failure modes, loading types, loading ranges, exposure scenarios, etc., are
analyzed. The analysis and evaluation of the individual failure modes can lead to an
improved understanding of the failure modes that affect the combined annual probability
of failure of the dam. It can also provide insights that can lead to the identification of
both structural and non-structural risk reduction measures, including interim measures.

5.3.4.2 The policy for the estimated APF under USACE tolerable risk guidelines,
based on the equity principle, is:

5.3.4.2.1 APF =1in 10,000 (1E-04) (0.0001) Per Year. Annual probability of failure
in this range is unacceptable except in extraordinary circumstances. The basis to take
action to reduce or better define risk increases as the estimates become greater than
1E-04 (0.0001) per year.

5.3.4.2.2 APF <1in 10,000 (1E-04) (0.0001) Per Year. Annual probability of failure
in this range will be considered tolerable provided the other tolerable risk guidelines are
met, to include all aspects of tolerable risk listed in paragraph 5.2.1, and the ALARP
considerations are used to evaluate how far to reduce the APF. The basis to take
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action to reduce or better define the risk diminishes as the estimates become smaller
than 0.0001 (1E-04) per year.

5.3.5 Life Safety Risk Guidelines.

5.3.5.1 Life Safety Risk Guidelines. Three types of life safety risk guidelines will be
used under the USACE tolerable risk guidelines.

5.3.5.1.1 Individual incremental life safety flood risk using probability of life loss for
the identifiable person or group by location that is most at risk of loss of life due to dam
breach.

5.3.5.1.2 Societal incremental life safety flood risk expressed in two different ways
described below.

5.3.5.1.2.1 Probability distribution of potential life loss due to dam breach (F-N chart
as discussed in the section on Probability Distribution of Potential Life Loss).

5.3.5.1.2.2 Average Annual Life Loss due to dam breach (sloping dashed line on
the f-N chart as discussed in the section on Average Annual Life Loss).

5.3.5.2 Evaluation of Life Safety Flood Risk.

5.3.5.2.1 Incremental Life Safety Flood Risk. The incremental life safety flood risk is
to be evaluated against all three life safety guidelines. However, it is important that the
contributions from all individual failure modes, loading types, loading ranges, exposure
conditions, subpopulations at risk, etc., are analyzed and accounted for. This analysis
and evaluation of each individual failure mode can lead to an improved understanding of
the failure modes and the exposure conditions that most affect the incremental life
safety risk. It can also provide insights that can lead to the identification of both
structural and non-structural risk reduction measures, including interim risk reduction
measures.

5.3.5.2.2 Non-breach Life Safety Flood Risk. The life safety flood risk associated
with the non-breach inundation scenario is to be assessed, communicated, and
considered in guiding USACE actions. The non-breach life safety flood risk is to be
plotted on the probability distribution of potential life loss (F-N) chart with the X axis
showing Life Loss, N, from non-breach flood (See Figure 5.4). Additional guidance and
discussion is provided in Section 5.3.5.4.5.

5.3.5.3 Individual Incremental Life Safety Flood Risk Guideline.

5.3.5.3.1 The individual incremental risk is represented by the probability of life loss
for the identifiable person or group by location that is most at risk of loss of life due to
dam breach. This is computed from all exposure conditions and all failure modes
associated with all loading or initiating events, with due regard for non-mutually
exclusive failure modes.
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5.3.5.3.2 Existing Dams. For existing dams, the individual incremental risk to the
identifiable person or group by location, that is most at risk, should be less than a limit
value of 1in 10,000 per year, except in extraordinary circumstances. This follows the
ANCOLD, 2003 (reference A.130) individual life safety risk guideline (Figure 5.3.a).

5.3.5.3.3 New Dams and Major Modifications. For new dams or major modifications
under Section 216 (reference A.7)?, the individual incremental risk to the identifiable
person or group by location, that is most at risk, should be less than a limit value of 1 in
10,000 per year, except in extraordinary circumstances. However, it is expected that
new dams, with the opportunity to make use of state of practice designs and
technology, will likely result in lower individual incremental risk being warranted when
applying the ALARP principle.

5.3.5.3.4 Multiple Structures. Individual incremental risk should be checked below
the main and each auxiliary structure (e.g., dike, levee, saddle dam) to verify that the
person or group, which is most at risk, to assure that the level of risk satisfies this
individual incremental life safety tolerable risk guideline.

5.3.5.3.5 Relation between Probability of Individual Life Loss and Probability of
Failure. The probability of individual life loss, which is used in the evaluation of
individual incremental life safety risk, is not necessarily the same as the probability of
failure that is used in the evaluation of the APF guideline, which is described in Section
5.3.4. The probability of life loss is based on the probability of failure and further takes
into consideration the exposure factors to characterize the day-night, seasonal, warning,
or other exposure scenarios, and the conditional probability of life loss given exposure
to the dam failure flood. The level of detail that is appropriate for use in characterizing
exposure factors should be “decision driven.”

5.3.5.4 Probability Distribution of Potential Incremental Life Loss Guideline. This
societal incremental risk guideline is represented by a probability distribution of the
estimated annual probability of potential life loss from dam failure or breach, for all
loading types and conditions and all failure modes and all population exposure
scenarios. This is displayed as an F-N chart which is a plot of the annual probability of
exceedance (%reater than or equal to) of potential life loss (F) vs. incremental potential
loss of life (N)® associated with the incremental flood risk (See Figure 5.3.b).

2 A Section 216 study addresses major modification of a dam that changes authorized purposes of that dam.

® In probability textbooks a cumulative (probability) distribution function (CDF) is defined to have probability “less
than or equal to” on the vertical axis and a complementary cumulative (probability) distribution function (CCDF) is
defined to have probability “greater than” on the vertical axis. Although similar to a CCDF, an F-N chart is subtly,
but in some cases importantly, different because it has probability “greater than or equal to” on the vertical axis
rather than “greater than” as in the CCDF.
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Figures 5.3.a — Individual Guideline for Incremental Risk and 5.3.b — Societal Guideline
for Incremental Risk

Thus, the F-N chart displays the estimated probability distribution of life loss for a
reservoir encompassing all failure modes and all population exposure scenarios for a
particular dam for the incremental flood risk

5.3.5.4.1 Existing Dams. For existing dams, the societal incremental risk should be
less than the tolerable risk limit lines shown in Figure 5.3.b, except in extraordinary
circumstances, following an adaptation of the ANCOLD, 2003 (reference A.130) and
NSW, 2006 (reference A.147) societal life safety risk guideline.

5.3.5.4.2 New Dams and Major Modifications. For new dams or major modifications
under Section 216 (reference A.7), the societal incremental risk should be less than the
tolerable risk limit line shown in Figure 5.3.b, except in extraordinary circumstances.
However, it is expected that new dams, with the opportunity to make use of state of
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practice designs and technology, will likely result in lower societal incremental risk being
considered when applying the ALARP principle.

5.3.5.4.3 Dams with Unacceptable Level of Incremental Risk. Dams with
incremental risks that exceed the tolerable societal risk limit on the F-N chart are
considered to have an unacceptable level of societal incremental risk. As with the
individual tolerable risk limit, risks should be reduced to the tolerable societal risk limit
regardless of cost considerations and then further until ALARP is satisfied, except in
extraordinary circumstances.

5.3.5.4.4 Low Probability — High Consequence Events. If incremental life loss is
estimated to equal or exceed 1,000 lives or if probability per year of potential life loss is
less than 1 in 1,000,000 (1E-06) for an estimated life loss of in the range of 1000 or
greater the evaluation of the tolerability of risk must be based on an official review of the
benefits and risks as described in the “Except in Extraordinary Circumstances” section
(paragraph 5.3.6).

5.3.5.4.5 Plotting of Non-Breach Life Safety Flood Risk.

5.3.5.4.5.1 The estimated non-breach life safety flood risk is to be plotted on the
probability distribution of potential life loss (F-N) chart shown in Figure 5.4.

5.3.5.4.5.2 The line shown on this F-N plot (Figure 5.4) does not have the same
meaning as the Societal Tolerable Risk Limit shown above in Figure 5.3.b. Figure 5.3.b
is for communicating the life safety risk associated with the incremental flood risk in
relation to the Societal Tolerable Risk Limit. Figure 5.4 provides a reference line for
communicating the estimated life safety flood risk for the non-breach inundation
scenario and allows comparison of the estimated non-breach life safety risk with the
estimated incremental life safety risk.

5.3.5.4.5.3 Use of Figure 5.4 allows for comparing the estimated non-breach risk
with the estimated incremental risk, after risk reduction and risk management measures
have been implemented, thus framing and enabling the discussion that life safety flood
risk would continue to exist with a properly functioning dam. Plotting the non-breach
risk on similar plot as various risk reduction alternatives will make the discussion of non-
breach risk more meaningful. Such plotting will make it obvious how each risk reduction
alternative being considered is estimated to the non-breach risk, and perhaps suggest
ways of improving the alternatives to lessen the likelihood of inadvertently increasing
this non-breach risk and to improve management of the remaining non-breach risk.

5.3.6 Except in Extraordinary Circumstances. The qualifier “except in extraordinary

circumstances” refers to a situation in which government, acting on behalf of society,
may determine that risks exceeding the tolerable risk limits may be tolerated based on
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Figure 5.4 - Chart for Plotting of Non-breach Life Safety Flood Risk

special benefits that “the dam brings to society at large”. "The justification for tolerating
such high risks is the wider interests of society. Risks, which would normally be
unacceptable, can be tolerated on account of the special benefits, which the dam brings
to society" (ANCOLD, October 2003 reference A.130). This is an example of the
conflict between the fundamental principles of equity and efficiency. Specifically, the
maximum risk level that satisfies equity considerations can be at the expense of
reducing efficiency. The equity consideration might be relaxed because of special
benefits that are deemed to outweigh the increased residual risk. This exception might
be made where the incremental potential life loss and economic consequences are
large, but where the probability of failure or breach is very low and state-of-the- practice
risk management measures have been implemented. For dams in this area on Figure
5.3.b USACE will look critically at the confidence in the estimate of the incremental risk.
Full compliance with essential USACE guidelines will be expected. The adequacy of
potential failure modes analysis and risk assessment will be carefully examined.
HQUSACE would reach a decision based on the merits of the case.

5.3.7 Average Annual Life Loss (AALL) Guideline.
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5.3.7.1 The AALL associated with the incremental risk will be evaluated based on the
limit value of 0.001 estimated lives loss per year as shown in the AALL guideline (Figure
5.5). The value of this metric for a dam should be estimated from all failure modes
associated with all loading or initiating event types and considering all exposure
conditions associated with life loss. The estimated life loss plotted on the horizontal
scale in f-N charts is the estimated average incremental life loss. This value is
averaged over all flood and earthquake loading magnitudes, all failure modes and all
exposure conditions (e.g. day and night) that are considered in the risk assessment.
The average value tends to be closer to the life loss estimated for those failure modes
that are most likely to occur. Simply put, N is the weighted average life loss per failure
and can be computed as AALL/APF.
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Figure 5.5 —f - N Chart for Displaying Annual Probability of Failure and Average Annual
Life Loss for Incremental Risk.

5.3.7.1.1 AALL =0.001 (1E-03) Lives Per Year. AALL in this range is unacceptable
except in extraordinary circumstances. The basis to take action to reduce or better
define the risk increases as the estimates become greater than 0.001 lives per year
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5.3.7.1.2 AALL < 0.001 (1E-03) Lives Per Year. AALL in this range will be
considered tolerable provided the other tolerable risk guidelines are met, to include all
aspects of tolerable risk listed in paragraph 5.2.1, and the ALARP considerations are
used to evaluate how far to reduce the AALL. The basis to take action to reduce or
better define the risk diminishes as the estimates become smaller than 0.001 lives per
year.

5.3.7.2 Dams with Unacceptable Level of Incremental Risk. Dams with incremental
flood risks that plot above a tolerable risk limit on an f-N chart are considered to have
an unacceptable level of incremental risk. Risks should be reduced to the tolerable risk
limit regardless of cost considerations and then further until ALARP is satisfied, except
in extraordinary circumstances.

5.3.7.3 Low Probability — High Consequence Events. If the incremental life loss is
estimated to equal or exceed 1,000 lives and the APF is estimated to less than 1 in
1,000,000 (1E-06) per year the evaluation of the tolerability of risk must be based on an
official review of the benefits and risks as described in the “Except in Extraordinary
Circumstances” section (paragraph 5.3.6).

5.3.8 As-Low-As-Reasonably-Practicable Considerations.

5.3.8.1 The ANCOLD, 2003 (reference A.130) individual and societal risk guidelines
include an important consideration that the risk is to be reduced below than the tolerable
risk limit values to an extent determined in accordance with the ALARP considerations.
Reclamation (reference A.113) cites the New South Wales Dam Safety Committee
guidance which is based on ANCOLD guidelines. The ANCOLD guidelines provide
some overall guidance on evaluating whether risks have been reduced to ALARP.
Determination is both qualitative and quantitative in nature.

5.3.8.2 In making a judgment on whether incremental risks are ALARP, the USACE
must take the following into account: the level of incremental risk in relation to the
tolerable risk limit; the cost-effectiveness of the risk reduction measures; compliance
with essential USACE guidelines; and societal concerns as revealed by consultation
with the community and other stakeholders. The specific ALARP considerations to be
used by the USACE are listed, with commentary, below.

5.3.8.2.1 The level of incremental risk in relation to the tolerable risk limit. When the
estimated life safety incremental risk has been reduced to the tolerable risk limit the
ALARRP consideration leads to the question, "How far below that limit is the level of risk
to be reduced?" The further below the tolerable risk limit the weaker the rational for
further risk reduction efforts.

5.3.8.2.2 The cost-effectiveness of the incremental risk reduction measures.

5.3.8.2.2.1 Cost-effectiveness of the risk reduction measures and the alternative
plans will be used to guide the selection of the measures and plan to be implemented.
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Reducing the incremental life loss risk to the tolerable risk limit lines and below is to be
done in a cost effective manner.

5.3.8.2.2.2 This entails the use of the following two measures: 1) a cost
effectiveness measure called, the "cost-to-save-a-statistical-life" (CSSL); and 2) a
"willingness-to-pay-to-prevent-a-statistical-fatality" (WTP), commonly referred by the
Office of Management and Budget (reference A.148) and other federal agencies as the
"value-of-statistical-life" (VSL). VSL is used by OMB, the United States Department of
Transportation (USDOT) (reference A.129), and other federal agencies to evaluate the
case for regulating risk or investing in life-saving risk reduction measures.

5.3.8.2.2.3 The value to use for VSL in USACE dam safety risk assessments will be
the current value used by US Department of Transportation (USDOT) (reference
A.129). That information is available at http://www.dot.gov/regulations/economic-
values-used-in-analysis in the US DOT report titled, “Guidance on Treatment of the
Economic Value of a Statistical Life in U.S. Department of Transportation Analyses”
(reference A.129). CSSL calculations are shown in Appendix P.

5.3.8.2.4 The strength of the justification for additional risk reduction is stronger
when the CSSL is less than the WTP and weaker when the CSSL is to equal to greater
than the WTP.

5.3.8.2.3 Compliance with Essential USACE Guidelines. Essential USACE
Guidelines are the state-of-the-practice for design, construction, operation, and
maintenance of USACE dams as documented in current USACE or applicable industry
related publications. See Appendix F for essential guidelines.

5.3.8.2.4 Societal concerns as revealed by consultation with the community and
other stakeholders. Societal concerns in terms of community expectations are to be
identified, documented, and resolved in a public meeting and comment process
modeled after similar procedures already established by USACE.

5.3.9 Economic Risk.

5.3.9.1 Economic considerations to help inform risk management decisions include
both the direct losses of the failure of a dam and other economic impacts on the
regional or national economy. Part of the direct losses is the damage to property
located downstream from the dam due to dam failure. ltems in this category include
those commonly computed for the National Economic Development (NED) account in
any USACE flood risk management study (USACE 2000). These include damage to
private and public buildings, contents of buildings, vehicles, public infrastructure such as
roads and bridges, public utility infrastructure, agricultural crops, agricultural capital, and
erosion losses to land. Direct losses also include the value from the loss in services
provided by the dam such as hydropower (incremental cost to replace lost power),
water supply, flood damage reduction, navigation (incremental cost for alternate
transportation - if available), and recreation. Another category of NED values is the
emergency response for evacuation and rescue and the additional travel costs
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associated with closures of roads and bridges. The sudden loss of pool due to a dam
failure could result in losses to property and infrastructure within the pool area. The
NED value of these losses should be included in computing direct economic loss due to
dam failure. (NOTE: Unless determined at the start of the Dam Safety Modification
Study an NED plan will not be developed.) (NOTE: one potential direct loss is the cost
of repairing the damage to the dam. This is a complicated issue and to some degree
depends on the extent of damage to the dam. If the dam can be repaired, these repair
costs could be counted as an economic cost. In the case of catastrophic failure, these
rebuilding costs should not be included in the direct costs, as the decision to rebuild the
dam depends on the post-failure benefits which would be a separate analysis.)

5.3.9.2 These direct economic losses can be compared to costs of any dam
modification to display a measure of the economic efficiency of the modification. This
takes the form of net economic benefits and a benefit-cost ratio for each modification.
Additionally, these direct economic losses are used to net against the cost of
remediation measures in the calculation of CSSL.

5.3.9.3 Indirect economic impacts are those associated with the destruction of
property and the displacement of people due to the failure. The destruction due to the
failure flood can have significant impacts on the local and regional economy as
businesses at least temporarily close resulting in loss of employment and income.
Similarly, economic activity linked to the services provided by the dam will also have
consequences. These would include economic impacts on business that provide goods
and services for the recreation activities associated with the reservoir. All these indirect
losses then have ripple or multiplier effects in the rest of the regional and national
economy due to the resulting reduction in spending on goods and services in the region.
In this way, a dam failure can have widespread economic losses throughout the region.
These losses are the increment to flood losses above those that would have occurred
had the dam not failed.

5.3.10 Environment and Other Non-Monetary Risk.

5.3.10.1 A dam failure has both direct and indirect consequences that cannot be
measured in monetary terms. These stem from the impacts of the dam failure flood and
loss of pool on environmental, cultural, and historic resources. In most cases, the
assessment of the impacts of dam failure will be the reporting of area and type of
habitat impacted, habitat of threatened and endangered species impacted, number and
type of historic sites impacted, and the number and type of culturally significance areas
impacted.

5.3.10.2 An additional indirect non-monetary consequence could be the exposure of
people and the ecosystem to hazardous and toxic material released from landfills,
warehouses, and other facilities. An estimate of the locations and quantities should be
compiled identifying where significant quantities are concentrated. A potential additional
source of hazardous and toxic material is the sediment accumulated behind the dam.
Identifying and enumerating these indirect hazards could be important enough to
require additional risk assessments including estimating additional fatalities due to
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exposure to theses hazards. Although these non-monetary consequences may not
provide the sole basis for risk reduction, they can provide additional risk information for
decision making. They can also be used to identify risks to be managed separately
from dam modifications.

5.3.10.3 Intangible consequences are those that have no directly observable
physical dimensions but exist in the minds, individually and collectively, of those
affected. Such consequences are real and can support decisions. Intangible
consequences identified in ANCOLD, 2003 (reference A.130) include such things as:

5.3.10.3.1 The grief and loss suffered by relatives and friends of those who die;

5.3.10.3.2 The impact of multiple deaths on the psyche of the community in which
they lived;

5.3.10.3.3 The stress involved in arranging alternative accommodations and
income;

5.3.10.3.4 The sense of loss by those who enjoyed the natural landscape
destroyed; and

5.3.10.3.5 The fear of lost status and reputation of the dam owning organization and
its technical staff.

5.3.10.4 The effect of these intangible consequences can be observed more
tangibly in terms of increased mental health expenditures and increased suicides.

5.4 Considerations in Risk Estimation for Risk Assessment and Risk Evaluation.

5.4.1 Assessing Ability to Reduce Uncertainty. The quantification of risk estimates
is dependent on data and analysis regarding the design, construction, and current
condition of a dam, as well as the identified loads to which the dam could be subjected
to over its operating life. Additional uncertainty is introduced due to limited data and
knowledge in the life loss, economic, and environmental consequences. When making
a decision regarding future actions, one should consider the risk estimates, the issues
most influencing the risks, the sensitivity of the risks to particular inputs, the cost of
additional actions, and the potential for reducing uncertainty. Uncertainty may be
reduced by performing additional actions such as collecting more data, by performing
more analysis, or by performing a more detailed assessment of the risks. However,
there are occasions when additional efforts may not result in significant reduction in
uncertainty. It is important to recognize when this is the case and consider the
anticipated value of the additional efforts to reduce uncertainty as a factor in selecting a
course of action. Uncertainty should also be considered in evaluating the performance
of risk reduction measures. Each measure will likely not have the same surety in
achieving the intended risk reduction. This needs to be revealed and provided to
decision makers.
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5.4.2 Risk Estimate Ranges (range of means) Straddling the Guidelines. When
significant uncertainties or assumptions related to a lack of data or interpretations of
data result in a range of risk estimates, the results may straddle the guideline values
with portions of the risk estimates range portrayed both above and below the guidelines.
In these cases, it is important for decision-makers to assess the portion of the risk
estimate range that exceeds the guidelines to determine if it is significant enough to
warrant further action or studies. The entire range should be used to assess the need
for future actions as well as an aid in setting the priority for initiating the actions. If the
range extends into the zone that warrants expedited risk reduction, studies to better
define the risk should be the minimum response of the agency.

5.4.3 Risk Estimate With and Without Intervention. All risk estimates must give due
consideration for intervention. The risk estimates for with and without intervention
scenarios will be plotted on the tolerable risk guidelines. Further guidance is provided in
Chapter 18 - Risk Assessment Methodology.
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CHAPTER 6
Dam Safety Risk Management Prioritization

6.1 Purpose. This chapter provides guidance for the prioritization processes at the
three primary prioritization queues in USACE Dam Safety Portfolio Risk Management
Process shown in Figure 3.1. Each queue contains a subset of USACE dams that are
waiting for funding to proceed to the next step in the Portfolio Risk Management
Process. The queues are:

6.1.1 Prioritization of Issue Evaluation Studies (P1);
6.1.2 Prioritization of Dam Safety Modification Studies (P2); and

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

6.2 Organizational Roles and Responsibilities in the Prioritization Process. The RMC,
in coordination with the DSOG, will assist the USACE DSO with the prioritization of
Issue Evaluation Studies (IES) and Dam Safety Modification Studies (DSMS), and the
implementation of risk management action queues. The ultimate goal is to prioritize the
national inventory, manage risks across the entire portfolio of structures, and reduce the
overall portfolio risk as quickly as possible. The decision on priorities in these queues
will be risk informed and done at the national level.

6.3 General Philosophy on Prioritization.

6.3.1 Clearance of Queues. While the intent is that the dams in the queues are
eventually cleared in the priority order assigned, a more urgent issue may arise due to
new information such as a dam safety incident or a significant change in that state of
the art. This new information may introduce a dam into the queue and move it ahead of
other dams in the queue. Thus, prioritization within the queues will be an iterative
process with changes in priority being affected by other dams in the queue and the
availability of new information.

6.3.2 DSAC Priority, and Urgency.

6.3.2.1 DSAC 1 dams have a dam safety issue with very high urgency that requires
taking immediate and expedited actions to avoid failure. Therefore, DSAC 1 dams with
life-safety risk will be given the highest priority for an expedited issue evaluation study
and if warranted proceed to DSM studies. DSAC 1 dams without life-safety risk will be
coordinated with the appropriate Business Line Manager for determining priorities within
the larger Civil Works mission and assigned a lower priority within the Dam Safety
Program, including typically being placed lower in priority than DSAC 2 or 3 dams with
life-safety risk.

6.3.2.2 Dams will be prioritized within their DSAC. For example not all DSAC 2
dams have the same priority.
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6.3.2.3 Priority and urgency are different but should be compatible, thus higher
priority dams are normally associated with the more urgent DSAC dams.

6.3.2.4 Prioritization decisions for Issue Evaluation Studies (P1) and subsequent
Dam Safety Modification Studies (P2) can have a significant impact on the speed and
efficiency of risk reduction for the overall portfolio of USACE dams. Therefore, there
may be times when a lower risk dam will be funded ahead of a dam with higher risk
when it is demonstrated that this action will be a more effective and expeditious in
reducing the overall portfolio risk.

6.3.3 Quantitative and Qualitative ALARP Considerations. Significant weight will be
given to the tolerable risk guidelines, but other ALARP considerations, will also be used
to provide a more complete basis for prioritization of the queues.

6.3.3.1 Quantitative Considerations.

6.3.3.1.1 The level of incremental risk in relation to the tolerable risk limit. The
greater the estimated annual probability of failure and the further the estimated
incremental life risk is above the tolerable risk limit the greater the urgency to act;

6.3.3.1.2 The cost-effectiveness of the reduction in the incremental risk (the project
with lower overall cost for the same level of risk reduction would be given higher
priority). The more cost-effective a risk management plan is in reducing the annual
probability of failure and the life-safety risk to and below the tolerable limit, the greater
the rationale to select that plan;

6.3.3.1.3 Net benefits achieved;
6.3.3.1.4 The magnitude or severity of the economic and environmental impacts.
6.3.3.2 Qualitative or Non-Monetary Considerations.

6.3.3.2.1 Any relevant recognized good practice (essential USACE guidelines) (risk
management measures that satisfy all essential USACE guidelines would be given
more weight than those that do not).

6.3.3.2.2 Societal concerns as revealed by consultation with the community and
other stakeholders.

6.3.3.2.3 Impacts on any facilities critical to national security and well being,
6.3.3.2.4 The magnitude of impact on community, regional, or national well being.

6.3.3.3 For more detail, see the following sections of Chapter 5 - 'Economic Risks'
(5.3.9) and 'Environment and Other Non-Monetary Risk' (5.3.10).

6.4 Prioritization Queues and Related Issues.
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6.4.1 Issue Evaluation Studies Queue (P1).

6.4.1.1 Within the IES queue are those projects awaiting approval to begin the
Phase 1 IES as well as those projects awaiting approval for an additional Phase 2 IES
effort where supplemental information and study is needed for confirmation of issue(s)
that have arisen from the Phase 1 IES. For some dams, no Phase 2 study will be
needed and for others it is possible that more than one Phase 2 study may be needed.
All of these studies will be prioritized for approval and funding based on the information
obtained from risk assessments and tolerable risk limits evaluations performed as part
of overall dam safety portfolio risk management process.

6.4.1.2 At any time during an IES, if evidence is obtained that supports a very high
urgency for action, the dam should be promptly recommended for reclassification as a
DSAC 1 and moved to the expedited process that is associated with a DSAC 1 dam.

6.4.1.3 Phase 1 |IES are typically based on existing available information except for
estimating consequences. Since the basis for continuing IES into Phase 2 is that dam
safety issues are not confirmed with adequate confidence, it may be useful to perform
sensitivity or bounding analysis on the risk assessment to explore the range of
uncertainty in risk estimates and the comparison to the tolerable risk guidelines. The
resulting range of risk estimate and associated risk evaluations may be useful in
assigning priority to Phase 2 |IES.

6.4.1.4 Information that will be considered, if available, for use in prioritizing dams
for IES includes:

6.4.1.4.1 Information developed in the Screening for Portfolio Risk Analysis (SPRA);
6.4.1.4.2 Information from a Periodic Assessment (PA);

6.4.1.4.3 Evaluations performed as part of recommending Interim Risk Reduction
Measures, and;

6.4.1.4.4 Evaluations against tolerable risk guidelines and essential USACE
guidelines, inspection records, previous studies for prior project remediation, project
engineering documents prepared during design and construction, and other studies as
may have been performed.

6.4.1.5 See Table 6.1 for a summary of P1 prioritization factors.

6.4.2 Dam Safety Modification Studies Queue (P2). Dam Safety Modification
Studies (DSMS) will be performed for all dams that do not satisfy the tolerable risk limits
as determined by the issue evaluation study. In general DSAC 1 dams, except those
with low life risk, are given the highest priority for starting the DSMS. All dams are
prioritized for the DSMS on information available from IES and periodic assessments.
See Table 6.1 for a summary of P2 prioritization factors.
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6.4.3 Prioritize Approved Projects for Funding Queue (P3). Approved dam safety
risk management actions from the DSMS are prioritized for Construction funding. The
ultimate decision to fund implementation of the DSMS recommendation must be based
on the results of the DSMS and the priorities of the USACE DSO considering all
approved DSMR’s. The decision on construction priority will be risk informed based on
the magnitude and relative importance of the life, economic, and environmental risks
and the cost-effectiveness of the proposed risk reduction measures for each dam in
relationship to other dams of the same DSAC. Estimates of the reduction in annual
probability of failure, reduction in the estimated incremental life safety risk, evaluations
of incremental risk management measures against tolerable risk guidelines, and the
cost effectiveness of incremental risk management alternatives will be available from
the DSMR. Staged incremental risk management alternatives should be developed in
DSMS, where appropriate and practicable. These staged incremental risk management
alternatives will be used to assist the prioritization. See Table 6.1 for a summary of P3
prioritization factors. When funding is provided to implement the approved DSMR
recommendations, the district, in coordination with the DSPC, will commence pre-
construction engineering and design (PED). Construction will commence once design
is completed subject to concurrence by Office of the Assistant Secretary of the Army
(Civil Works) (OASA(CW)).
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RA and other

information
Prioritization What is being available for
Queue prioritized? Prioritization Factors Prioritization
P1) Issue Phase 1 IES to DSAC e SPRAor
Evaluation confirm a dam SPRA evaluations and PA, and
Studies (IES) | safety issue ratings if no PA or IRRM IRRM plan.
exists that PFMA or risk assessmentis | ® Possiblya
warrants a available. PFMA
DSMS From the PA report, use the performed
likelihood of failure and in support of
magnitude of incremental the IRRM
consequences for individual plan.
significant failure modes.
Critical infrastructure,
economic and environmental
aspects of the estimated
incremental consequences
and risk.
Recommendations from the
RA team
Phase 2 IES to DSAC o Phase 1
confirm a dam For the issue(s) being IES risk
assessment

safety issue
exists that
warrants a
DSM study for
any issues for
which
insufficient
confidence
exists after a
Phase 1 IES or
previous
Phase 2 IES

evaluated: the APF,
individual incremental life
safety risk, and the societal
incremental life safety risk for
the significant PFMs.
Sensitivity analysis to identify
the effect of current
uncertainty on DSAC and
risk evaluations.

Critical infrastructure,
economic and environmental
aspects of the estimated
incremental consequences
and risk.

Recommendations from the
RA team
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Prioritization
Queue

What is being
prioritized?

Prioritization Factors

RA and other
information
available for
Prioritization

FP2) Dam
Safety
Modification
Studies
(DSMS)

Studies and
other work
required to
support
completion of a
DSM report

e DSAC

e From the PA report, use the
likelihood of failure and
magnitude of incremental
consequences for individual
significant failure modes.

e From the IES use the APF
for individual failure modes
and combined APF of all
failure modes, individual
incremental life safety risk,
and the societal incremental
life safety risk for the
identified PFMs.

¢ Consideration of the range of
uncertainty in risk estimates.

e Critical infrastructure,
economic and environmental
aspects of the estimated
incremental consequences
and risk.

¢ Recommendations from the
RA team

o |ES report

e PArrisk
assessment
(if done)

P3) Risk
Management
Projects

Funding of
design and
implementation
of risk
reduction
measures

e DSAC

e Combined and individual
PFM estimated risk showing
APF, individual incremental
life safety risk, and societal
incremental life safety risk

¢ Magnitude of the reduction in
and the residual combined
and individual PFM risk
showing APF, individual life
safety risk, and societal life
safety risk

e Cost-effectiveness as
measured by the CSSL.

o Benefit cost ratio (BCR)

e Critical infrastructure,
economic, and
environmental aspects of the
estimated incremental
consequences and risk.

e DSMR
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CHAPTER 7
Interim Risk Reduction Measures for Dam Safety

7.1 Purpose. This chapter provides guidance and procedures for developing and
implementing Interim Risk Reduction Measures required for all DSAC 1, 2, and 3 dams
based upon the USACE Dam Safety Action Classification Table 3.1 of Chapter 3,
except for those dams as noted in paragraph 3.3.1 and referenced in Figure 3.1.
Interim Risk Reduction Measures (IRRM) are developed, prepared, and implemented,
to reduce the probability and consequences of catastrophic failure to the maximum
extent that is reasonably practicable while long term risk management measures are
pursued.

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

7.2.1 Public Safety and Execution of Project Purposes. 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 principles are met that other purposes can be
considered. Dam Safety Officers are the designated advisors and advocates for life
safety decisions.

7.2.2 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 increase risks over existing risk at any point in time or
during IRRM implementation.

7.2.3 Risk-Informed Decisions. Decisions should be risk-informed, not risk-based.
Risk-informed decisions integrate traditional engineering analyses with numerical
estimations of risk through the critical experience-based engineering judgment.
Decisions are not referred to as risk-based decisions because of the inappropriate
implication that life safety decisions can be reduced to simple, numerical solutions.

7.2.4 Congressional Authorizations. USACE projects have specific Congressional
authorizations that cover a broad array of purposes, objectives, and legal
responsibilities. The public safety responsibility is critical to informing how these
statutory responsibilities are implemented and requires USACE to assure projects are
adequately safe from catastrophic failure. USACE has specific public safety
responsibility, when a project has known safety issues, to take appropriate interim risk
reduction measures including reservoir releases USACE statutory responsibilities
require operation of dams in a manner that reduces the project's probabilities of failure
when there are known issues with the integrity of the project.

7.2.5 Flood Risk Management. Risk from flood waters are managed, not controlled.
Our projects do not have unlimited operational capacity to control extreme floods.
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
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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.

7.2.6 Project Dynamics. All projects have unique geographic, physical, social, and
economic aspects that are subject to changes over time. Interim Risk Reduction
Measure Plans (IRRMP’s) should, accordingly, be regularly updated.

7.2.7 Tension between Loss of Life and Economic Damages. The operations of a
high risk dam during flood conditions can create dynamic tension between the potential
for loss of life and economic damages resulting from an uncontrolled release due to
failure and the associated economic damages 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 usually more effective with a planned,
controlled release of the pool.

7.2.8 Interim Risk Reduction Measure Plan. The Interim Risk Reduction Measure
Plan (IRRMP) is the key document that frames operational decision making for DSAC 1,
2, and 3 dams. It is a must that the IRRMP consider changes to the supporting Water
Control Plan and consider evaluation and improvement in the emergency response
plans of affected communities.

7.2.8.1 The Water Control Plan establishes the specific threshold events, decision
points, and actions required. A formal deviation is required for temporary changes to
the Water Control Plan and must be approved by the MSC. Permanent changes to a
Water Control Plan must comply with applicable NEPA requirements and typically
involve significant public coordination. See paragraph 7.8.3.1 for additional details.

7.2.8.1.1 The IRRMP should recognize the need for two primary water control
management objectives.

7.2.8.1.1.1 First, a recommended safe operating reservoir level that is maintained
for the vast majority of time through non damaging releases to restore the reservoir to
restricted level as quickly as reasonable.

7.2.8.1.1.2 Second, a plan for which emergency measures such as rapid reservoir
drawdown and recommendations on evacuation of the reservoir storage must occur.
The threshold event could be a combination of pool level and visual and/or measured
signs of distress.

7.2.8.1.2 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.
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7.2.8.2 Flood warning and evacuation plans are key components of life-safety risk
reduction activities associated with potential flooding resulting from a possible dam
failure and must receive priority attention in formulating IRRMs. It is imperative that
evaluation and improvement in the emergency response plans of affected communities
be done in a partnership with those communities.

7.2.9 Responsibilities for IRRMP’s. In the centrally led and decentrally executed
USACE Dam Safety Program, responsibilities and decision making for IRRMP’s and
IRRM’s are vertically distributed.

7.2.9.1 Districts. Develop IRRMP, coordinate plans, and execute all plans. Any
IRRM plan that potentially poses a significant threat to human life must have a Review
Plan prepared as defined in current review policy (reference A.96) and the RMC will be
considered the RMO for those actions. The MSC, DSMMCX and DSPC must be
engaged in the development and/or oversight of the IRRMP as required by ER 10-1-51
(reference A.30).

7.2.9.2 Divisions (MSC). Coordinate, review, and approve plans for DSAC 1, 2 and
3 dams. In particular, divisions are critical in assuring system and watershed issues are
considered and coordinated.

7.2.9.3 HQUSACE. Establishes, in consultation with the RMC and the DSOG, the
DSAC for all dams, reviews, and concurs on IRRMP for DSAC 1, 2, and 3 dams, and
aligns investment strategies for all dams.

7.2.10 Risk Communications. Familiarity with IRRMP is the key to effective risk
communications. It is important that managers and leaders discuss issues consistently
and openly with affected stakeholders. See Chapter 10 for additional considerations on
communicating risk.

7.3 General. IRRMP’s must be established for DSAC 1, 2 and 3 dams. The DSAC
Table (Table 3.1) provides the actions and characteristics for each DSAC, including
preparation of an IRRMP, considerations for preparation of the plan, and example
interim measures. All dams are unique and have specific vulnerabilities and potential
failure modes that require expert judgment in the development of the IRRMP’s. Interim
Risk Reduction Measures are a temporary approach to reduce Dam Safety risks while
long-term solutions are being pursued. However, they should not (unless otherwise
approved) take the place of long-term approaches. Guidelines for determining if the
planned interim risk reduction measure is an interim or a more permanent measure are
explained in Section 7.8. In establishing IRRMP, life safety is paramount, followed by
prevention of catastrophic economic or environmental losses. The process of
identifying and evaluating IRRM must be conducted as expeditiously as possible and
must be a collaborative effort between all district elements as well as technical experts
(reference paragraph 7.2.9.1). The dialogue and coordination between district technical
elements, Operations, and Programs is particularly important. After initial assessment
within USACE, early involvement with the project stakeholders will be established with
the goal of coordinating support for the IRRMP. The public trust must be established
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through frequent and early interaction and maintained through an effective
Communication Plan. A risk assessment may be required as part of the IRRMP to
support significant restrictions in project storage and release regulation schedules.
When feasible, a PFMA will be preformed to support the development of the IRRMP.
Pool restrictions should not be held up or delayed waiting for this risk assessment.

7.4 Funding for IRRMP and IRRM. Funding for IRRMP preparation for DSAC 1, 2, and
3 dams is from the O&M account (or the Maintenance portion of the MR&T account).
Funding for IRRMP implementation for DSAC 1, 2, and 3 dams is from the O&M
account. Studies and planning leading to a Dam Safety Modification Report are funded
from the Construction account as part of the Dam Safety and Seepage/Stability
Correction Program (WEDGE funds). For example, Program funds can be used for
inundation maps since that will provide information to advance the DSMS. Design and
implementation of permanent risk reduction measures described in the DSMR are
funded from the Construction account, beginning with the Dam Safety and
Seepage/Stability Correction Program until line-item Construction funds become
available.

7.4.1 For the O&M account, the work category code (WCC) for IRRMP and IRRM is
61130 for navigation, 61230 for flood damage reduction, and 61630 for joint activities.
While these budgeted items will be fully coordinated with program management and
operations funding personnel, it is the job of the technical team to make sound,
reasonable recommendations on the correct IRRMs and implementation schedules
without making compromises due to perceived funding shortfalls. While funding
challenges are often a reality, dealing with them is a secondary action that comes only
after reaching agreement on the right technical course of action.

7.4.2 Construction funds must not be used for maintenance repairs, IRRMP, or
IRRM. O&M funds must not be used for the DSMS or implementation. Districts must
seek O&M funds, through the budget process and/or reprogramming, for IRRMP and
IRRM.

7.4.3 O&M funds for IRRMP and IRRM will be cost shared at the same portions as
other O&M work on the project. Construction funding for IRRM items required to the
DSMS will not be cost shared. Construction funding during PED and Construction for
permanent risk reduction measures described in the DSMR will be cost share (See
Chapter 9).

7.5 Interim Risk Reduction Measures Plan (IRRMP). Districts with DSAC 1, 2, and 3
dams must develop and submit to the MSC DSO an IRRMP outlining the proposed risk
reduction measures for approval. IRRMP’s for DSAC 1 dams must be submitted within
a 60-day period after being designated as DSAC 1, or within 90 days after being
designated as a DSAC 2, or within 120 days after being designated as a DSAC 3. Prior
to submission of the IRRMP, the plan must be subjected to a district Quality Control
Review (DQC) with Regional Technical Specialists, or other appropriate specialists.
NEPA coordination should be started early in the IRRMP process and be continued to
avoid later problems (See Appendix Q). Stakeholders should also be engaged in
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developing the plan to the extent possible. Submission of the IRRMP must include a
formal briefing to the HQ DSO for DSAC 1, 2 and 3 dams if requested. The IRRMP
should as a minimum include the following:

7.5.1 Overall project description, brief construction history, operational history, and
purposes.

7.5.2 Overview of identified potential failure modes.
7.5.3 General consequences associated with each identified potential failure mode.

7.5.4 Structural and nonstructural IRRM alternatives considered to reduce the
probability of failure and/or incremental consequences associated with the failure
modes (reservoir pool restrictions and modification of reservoir regulation plan and
evaluation and improvement in the emergency response plans of affected communities
must always be included as options that are addressed). Updating of the project’s
emergency action plan (EAP) to specifically address the potential failure mode(s) which
are driving the DSAC assignment is required as part of the IRRMP.

7.5.5 General discussion of predicted reduction in the probability of failure and
associated consequences, impact on project purposes, environmental impacts, and
economic impact to region associated with potential IRRM, both positive and negative.

7.5.6 Recommendations and risk informed basis for IRRM to be implemented.

7.5.7 Schedules and costs to the USACE and others for implementation of IRRM
recommendations.

7.5.8 If necessary, proposed cost and schedules for conducting a risk assessment
to estimate the benefits and costs for incremental evaluation of IRRM. Risk may justify
significant restrictions in project storage and release schedules. Pool restrictions should
not be held up or delayed waiting for this risk assessment.

7.5.9 DQC comments and comment resolutions.

7.5.10 Hyperlink to electronic version of updated EAP which reflects site specific
risks, and which includes emergency exercises for DSAC 1, 2, and 3 dams conducted in
manners that are appropriate for the risk involved (See paragraph 7.6 for more
information on the appropriate level of emergency response exercise).

7.5.11 Communication Plan (Internal and External).

7.6 EAP and Emergency Exercises. The frequency of emergency exercises should
correspond directly to the DSAC and Hazard Potential of the project. The completion of
these exercises should be incorporated into the official IRRMP for the project if
applicable. Refer to Chapter 16 for guidance on the appropriate type and frequency of
exercises.
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7.7 Decision Process for USACE Dam Safety Interim Risk Reduction Actions. The
decision process associated with Dam Safety-related actions will depend on the nature
of the action under consideration, the consequences of the action in both the short and
long term, and the potential for national and international interest and attention. The
decisions will be made based on life safety first, economic risk second, and other
considerations last.

7.7.1 IRRM’s should be formulated to lower risk as much as practically possible
using methods as discussed in Section 7.8.

7.7.2 Fundamentally, decisions within USACE are the responsibility of the district
Commander. Technical decisions related to Dam Safety are generally delegated to the
district DSO. IRRMP and associated decisions require MSC approval after HQ USACE
concurrence; and there are certain USACE actions that are executed by warranted
officials, such as procurement, that function outside the usual Commander’s chain.
Additionally, actions whose implementation or improper implementation could potentially
pose a significant threat to human life require that the RMC be the RMO.

7.7.3 In the Dam Safety area, the principal team members involved in the decision
process are the district Dam Safety Officer and Dam Safety Program Manager, the
MSC Dam Safety Officer and Dam Safety Program Manager, and at the HQ USACE
level, the USACE Dam Safety Officer, the Special Assistant for Dam and Levee Safety,
and the Dam Safety Program Manager (DSPM). These principals inform and at times
execute decisions on behalf of the Commanders in whom the decision authority is
vested.

7.7.4 For non-controversial Dam Safety-related actions, following routine review
within the local district, MSC, and Headquarters Dam Safety staff, the decision by the
district Dam Safety Officer, acting on behalf of the Commander, would be expected. As
the level of controversy and potential consequences and attention escalates, a more
thorough review would progressively include Commanders at the District, MSC, and HQ
USACE levels, perhaps informed by outside experts, and engaging Public Affairs
officers. The decision may then be retained by the district Commander and in the case
of highly significant dam safety problems, the MSC Commander. While the decision
authority lies with the Commanders, the process leading to the final choice for action is
informed by technical, policy, and management staff at the district, MSC, and HQ
USACE levels.

7.7.5 Table 7.1 depicts a summary of the principal participants in the decisions
involving IRRMP formulating, informing and reviewing, and final solution selection and
implementation. An electronic copy of the IRRMP (review copy) must be uploaded to
the RMC's centralized data repository (RADS Il website) at the time of review copy
submittal. A copy of the final IRRMP reflecting all updates and revisions required from
the review process must be uploaded after IRRMP approval.

7.7.6 AMSC DSO annual review of all DSAC 1 and 2 IRRMP’s are required unless
some event occurs that would trigger an earlier review, e.g., rise in piezometers
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readings, completion of a remediation phase, etc. These reviews should also include
review of the communication plan with stakeholder engagement and public involvement
plans.

7.7.7 A standard IRRMP review checklist is provided in Appendix R to assist
developers and reviewers in the completion of approvable plans.

Table 7.1 - Decision Levels for Interim Risk Reduction Plans

DSAC District MSC HQ USACE
1,2,and 3 Formulate, Concurrent Review Followed by MSC
(including recommend, and Approval
significant implement
changes)

1 and 2 Annual Review and | Annual Review No action required.
(Annual update required.
Review)

7.8 Interim Risk Reduction Measures (IRRM).

7.8.1 The following principles (and associated questions) can be used to determine
if a proposed interim risk reduction measure is appropriate. Practical options will vary
from dam to dam, and therefore a creative effort may be needed to identify the options
that exist for a specific project. The objective is to reduce the probability of catastrophic
failure and associated consequences to the maximum extent reasonably practicable
while long-term risk management measures are pursued. IRRMP must be developed
on an aggressive timeline to reduce the probability of failure or potential for loss of life
once a major dam safety issue is identified. Interim Risk Reduction Measures
development guidance is detailed in Table Q.1 in Appendix Q. Interim risk reduction
measures are not intended to be the means for permanently remediating dam safety
concerns.

7.8.2 Expert Judgment. Internal erosion has been identified as a primary failure
mode governing risk for the USACE’ dam inventory. Internal erosion failure modes can
take a long time to develop but may lead to catastrophic loss of pool with little or no
warning. An example of an internal erosion failure development continuum is shown in
Figure S.1 in Appendix S. As such, expert judgment is required to match IRRM with the
identified potential failure modes, geology, dam design and loading, and determination
of where the dam is on a failure line continuum.

7.8.2.1 Timeliness. Will the measure be implemented in a timely manner (typically
within six months or less) to reduce risk? Taking several years to implement a measure
may mean it is not an interim risk reduction measure. Efforts that require significant
investment in time and money for studies and investigations should most likely be
included in the Dam Safety Modification Study as a potential alternative.
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7.8.2.2 Cost. Is the cost of the measure within budgetary threshold for major
maintenance or O&M as outlined in the current budget EC? Measures exceeding the
threshold for major rehabilitation modifications are generally not appropriate for interim
risk reduction measures.

7.8.2.3 Risk. Does the measure increase the overall risk from the dam to the
downstream public? Does the proposed measure have an adverse effect on other
system or basin features (including other dams)? This may be a concern for measures
that involve changes to the current approved water control plan and may require a risk
estimate to be developed to adequately assess the proposed changes.

7.8.2.4 Emergency Actions. While a specific action taken during a response to a
dam safety emergency is not an interim risk reduction measure, the preparation and
regular exercising of a comprehensive, site-specific EAP is a fundamental part of any
IRRMP.

7.8.3 Examples of non-structural Interim Risk Reduction Measures.

7.8.3.1 Reservoir pool restrictions or change in water control plan. If this measure
is considered viable then the district should begin immediate action to update the water
control plan to reflect the operational change or pool restriction. Guidance is provided in
ER 1110-2-240, Water Control Management (reference A.45) for water control plan
deviations and updates. In the interim a deviation from the current water control plan
should be implemented until the water control plan is updated to reflect the operational
change or pool restriction. Regulation plan changes must be documented, and formal
deviation requests from the Water Control Plan must be approved by the MSC.

7.8.3.2 Pre-position emergency contracts for rapid supply of other needed
items/equipment.

7.8.3.3 Stockpiling emergency materials, e.g., rock, sand, sand bags, emergency
bulkheads, or other operating equipment, etc.

7.8.3.4 Use of other reservoirs in the system may be required to mitigate the impact
of regulation schedule changes. If the change in regulation schedule is required for
other dams in the system, then a regulation deviation for those dams would be required
as well.

7.8.3.5 Improved and/or increased inspection and monitoring to detect evidence of
worsening conditions to provide an earlier warning to the public for evacuation.

7.8.3.6 Update the EAP and the inundation mapping to include project-specific
failure mode(s). The NWS must be included in the EAP to take advantage of their
television/radio announcement and stream forecasting capabilities. The Modeling,
Mapping, and Consequences Production Center (MMC) has overall responsibility for
developing dam failure, inundation mapping, and consequence models for USACE
dams in support of the EAP. In parallel with updating the project's EAP USACE must
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work with local authorities on evaluation of and improvement in the emergency
response plans of the affected communities.

7.8.3.7 Explicit procedures, communications systems, and training of appropriately
skilled team members for prompt and effective emergency response by the USACE in
the event of the detection of worsening or catastrophic conditions.

7.8.3.8 Conduct appropriate emergency exercises that plan for a range of failure
scenarios (including the combined effects of multiple failure modes and different timing
of detection) to improve warning and evacuation times. Refer to Chapter 16 for
guidance on the appropriate type and frequency of exercises.

7.8.3.9 Coordination with local interests and Federal and non-Federal agencies,
including the National Weather Service (NWS) and local Emergency Management
Agencies (EMA), with a focus on the specific failure mode(s) and the effectiveness of
response including appropriate response exercises.

7.8.3.10 Identify instrumentation/monitoring “trigger” or threshold pools that would
initiate more urgent monitoring or emergency response. In addition, threshold values
should be established for instrument readings where possible.

7.8.3.11 Installation of early warning systems to increase the time available for
evacuation should be included as an alternative.

7.8.3.12 Preventive maintenance and repairs such as cleaning drains and improving
spillway gate reliability where non-functioning components would exacerbate the
existing conditions in an emergency.

7.8.3.13 Acquisition of real estate (if possible) that would preclude potential loss of
life and damages from a potential dam failure or other IRRM should be included as an
alternative since life safety is paramount.

7.8.3.14 Annual command level reviews of IRRM implementation are required for
DSAC 1, 2, and 3 dams and revision to the IRRM plan are to be made as necessary.
These reviews should also include review of the communication plans with stakeholder
engagement and public involvement plans.

7.8.4 Examples of Structural Interim Risk Reduction Measures (Some can be
incorporated in Long Term Remedial Measures).

7.8.4.1 Isolate problem area (e.g., cofferdam around problem monolith(s) or other
project feature).

7.8.4.2 Improve seepage collection system.

7.8.4.3 Lower the spillway crest to aid in prevention of failure (A consequence
estimate may be warranted to ensure overall risk is not increased by this measure).
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7.8.4.4 Increase spillway capacity/construct another spillway. (A consequence
estimate may be warranted to ensure overall risk is not increased by this measure).

7.8.4.5 Breach/lower saddle dams along the reservoir perimeter. (A consequence
estimate may be warranted to ensure overall risk is not increased by this measure).

7.8.4.6 Strengthen weak areas (e.g., upstream or downstream blanket to cut
off/slow seepage; install tie-backs/anchors; and install additional buttresses).

7.8.4.7 Construct a downstream dike to reduce head differential.
7.8.4.8 Construct stability berm.

7.8.4.9 Increase dam height. (A consequence estimate may be warranted to
ensure overall risk is not increased by this measure).

7.8.4.10 Modify outlet discharge capability such as by installing temporary
siphon(s).

7.8.4.11 Increase erosion protection where necessary.

7.8.4.12 Protect downstream critical facilities (e.g., medical and emergency
services).

7.8.4.13 Construct shallow cutoff trench to slow seepage.

7.8.4.14 Target grout program specifically for suspected problem area(s) to slow
seepage/leakage.

7.8.4.15 Remove significant flow restrictions (downstream bridge conditions may
restrict maximum discharge from the outlet works. Upstream bridges or small dams
may restrict flow caused by debris buildup that could result in a large release).

7.8.5 Contrasting Interim Measures with Permanent Measures. The above
examples of IRRMs are a good guide for how interim measures differ from permanent
measures; however, there are always situations for which judgment must be used in
determining what measures are appropriate. Following are principles for making such
distinctions:

7.8.5.1 Interim measures should not induce additional risks beyond what the dam
safety deficiency present;

7.8.5.2 Interim measures should be timely (i.e. implemented within 6 months or
less);

7.8.5.3 Some interim measures — whether structural or non-structural - may become
permanent based on the recommendations of an Issue Evaluation Study or Modification
Report;
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7.8.5.4 Interim measures are funded out of the operations and maintenance
account and are subject to the dollar limitations for O&M described in the Major
Rehabilitation guidance; and

7.8.5.5 Emergency measures may exceed the dollar and scope limitations
established for the O&M account.

7.9 Evaluation Factors for IRRM. Some types of IRRM’s may significantly impact
authorized project purposes (e.g., water supply, recreation, hydropower, etc), project
beneficiaries, and others who depend indirectly on the project. Additionally, some
IRRM’s may result in more frequent discharges from the dam and from lower pool
elevations than originally designed, impacting stakeholder interests. Public safety must
always be given a higher priority over all other project purposes and benefits. In
evaluating and formulating IRRM’s, it must be kept in mind that each project has its own
unique attributes that have to be addressed on a case by case basis using expert
judgment. The following must be considered and addressed:

7.9.1 Providing protection of life, property and the environment. Examples to
consider are loss of life; increased sickness and disease; employment losses; business
income losses; private property damage; infrastructure damage including roads and
utilities; losses in social and cultural resources including community effects and
historical resources; environmental losses including aquatic and riparian habitat,
threatened and endangered species; and HTRW (such as flooding a Superfund site).
Early and frequent NEPA coordination with IRRMP is recommended.

7.9.2 Reducing the probability of failure and consequences of uncontrolled pool
releases. Increasing the confidence that any changes associated with the dam that are
related to development of a failure mode will be promptly detected.

7.9.3 Increasing the confidence that emergency management agencies will be
notified promptly.

7.9.4 Increasing the warning time and effectiveness of evacuation of the populations
at risk.

7.9.5 Reducing the probability of the initiating loading (critical pool levels).

7.9.6 Improving the organizational capability to implement IRRM (resources, time,
funding, technology, etc.).

7.9.7 Preserving the public trust.
7.9.8 Addressing stakeholder issues and impacts.

7.9.9 Understanding the degree of confidence in the scope of the problem and
effectiveness of the interim solution.

7.9.10 Capability for incorporating IRRM into the permanent solutions.
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7.9.11 Impacting authorized project purposes or other project benefits.
7.9.12 Maximizing cost effectiveness.

7.9.13 Minimizing social disruption and environmental impacts.

7.10 Communications Plan. A communication plan is to be submitted for review as part
of the Interim Risk Reduction Measures Plan. Information about the communication
plan is in Chapter 10 of this document.

7.11 Approval and Implementation of IRRMP. IRRMP for DSAC 1, 2, and 3 dams are
approved by the MSC DSO after concurrent review by HQUSACE (see Table 7.1). If
significant changes are made to a previously approved IRRMP, the revised plan is to be
submitted for review and approval as a new plan.
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CHAPTER 8
Issue Evaluation Studies

8.1 Purpose of Issue Evaluation Studies (IES).

8.1.1 This chapter provides guidance and procedures for developing the IES report
that presents the assessment of the incremental risk and the non-breach risk,
documentation, and basis to proceed with conducting a DSMS for completed USACE
projects. In addition, this chapter provides guidance for completing IES plans, studies,
and reports. Figure 8.1 is a graphical representation that shows the work flow process
for IES.

8.1.2 IES for dams assigned DSAC 1, 2, 3 and, 4 are studies to determine the
nature of a safety issue or concern, whether the existing project authorized purposes
warrant continued Federal investment, and the degree of urgency for action within the
context of the entire USACE inventory of dams. The purpose of the IES is to determine
whether or not to pursue DSMS by focusing on all significant potential failure modes
when evaluating risk, verify the current DSAC and guide the selection and gauge the
effectiveness of interim risk reduction measures. IES results are used to assist dam
safety officials with making risk informed decisions, and prioritize dam safety studies
and investigations within the context of the entire USACE inventory of dams.

8.2 Obijectives of Issue Evaluation Studies. The overall objective of an IES is to
evaluate a dam safety issue found during an incident, inspection, or study, in relation to
the USACE tolerable risk guidelines and determine if the issue warrants further actions
either through interim measures, formal study, or both. The scope of the issue
evaluation study is to evaluate both confirmed and unconfirmed issues related to the
performance, maintenance, and operational concerns of the dam, and whether the
existing project authorized purposes warrant continued Federal investment.

8.2.1 Confirmed Dam Safety Issues. Confirmed issues are those that pose a
significant incremental risk (approaching or exceeding tolerable risk limits) with a high
level of confidence (giving due regard for uncertainty) such that additional studies and
investigations are not likely to change the decision that dam safety modifications are
warranted. Confirmed dam safety issues are manifested or obvious issues that impact
the safe operation of a dam. Examples of confirmed issues can be described as
performance concerns, such as a lack of spillway capacity, or deficiencies that are
demonstrated by signs of internal erosion, known flaws or defects, component distress
or malfunction, unusual settlement, unsatisfactory instrument readings, etc. that can be
specifically linked to one or more potential failure modes. Confirmed dam safety issues
are typically addressed in Phase 1 Issue Evaluation Studies, where there is sufficient
performance data and documentation to prepare a risk estimate that contains minimum
uncertainty and provides an adequate level of confidence that a Dam Safety
Modification Study is warranted.
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8.2.2 Unconfirmed Dam Safety Issues. Unconfirmed issues are issues that are
judged to pose significant incremental risk (approaching or exceeding tolerable risk
limits), but are based on data with such high uncertainty that the conclusions may be
significantly influenced or changed if additional data was obtained. Examples of
unconfirmed dam safety issues can be described as performance concerns where the
contributing factors are unclear due to limited or outdated design documentation, or
subtle changes in performance that cannot be visually inspected or obviously linked to a
potential failure mode. In these cases, additional studies, investigations, and analysis
may be needed to clearly identify the potential failure mode, or more accurately predict
the system response probabilities of the potential failure mode causing the concern.
Unconfirmed issues are typically addressed in Phase 2 Issue Evaluation Studies where
additional funding and time is warranted to further investigate the dam safety issue prior
to finalizing the risk estimate.

8.2.3 Warrant Continued Federal Investment. Make a determination that the
existing authorized project purposes warrant continued Federal investment and an
assessment of whether changes in the authorized project purposes warrant
investigation. This will be done utilizing existing information by comparing existing
benefits, costs, and the project authorization and the findings summarized in the IES
report. See paragraph 9.3.1.2 for a complete statement of this issue.

8.2.4 Scope of Issue Evaluation Studies. The scope and level of rigor required for
an Issue Evaluation Study will be based upon the complexity of the dam safety issue,
and the ability to evaluate these issues and potential failure modes typically using
existing data, assessment, and performance history. The level of effort for this study is
that level required to determine if USACE should proceed with a Dam Safety
Modification Study. Thus the scope of the study is to identify all significant potential
failure modes (or groups of credible failure modes) that are significant risk drivers, to
determine the incremental and non-breach flood risk of the dam, and to review and
update as needed those essential USACE guidelines that are applicable to that dam.
The evaluation for compliance with the identified applicable essential USACE
guidelines, as documented in the periodic inspection reports, will be done after the
incremental risk is determined to be tolerable. If a Dam Safety Modification Study is to
be undertaken, the risk assessment results from the Issue Evaluation Study will be used
as the starting point for the existing and future without Federal action condition risk
assessment. For projects where a risk estimate has been prepared during a previous
risk informed study, that risk estimate should be updated to address the current issue or
concern.

8.2.5 Based on the results of an Issue Evaluation Study, the following actions can
be taken:

8.2.5.1 Confirm that dam safety issues do or do not exist;

8.2.5.2 Verify or reclassify the current DSAC based on these findings;
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8.2.5.3 Determine if a dam should be reclassified as DSAC 1 and thus warranting
the expedited process for a DSAC 1 dam;

8.2.5.4 Gauge the effectiveness, and guide the selection, of current and additional
interim risk reduction measures;

8.2.5.5 Use the IES results to review effectiveness of IRRMP’s, identify data
deficiencies, develop DSMS plans, and prioritize DSMS; and

8.2.5.6 Determine if there is basis (or not) to proceed to a DSMS.

8.3 Issue Evaluation Study Plan. The IES Plan must include, at a minimum, the
following sections:

8.3.1 Overall project description and purposes;
8.3.2 Overview of the previous findings and reason(s) for the current DSAC;

8.3.3 Description of the specific dam safety issues of concern, and how these dam
safety issues were identified. Include narrative that explains if these issues are a result
of identified defects, flaws, or unsatisfactory performance, or if these are unconfirmed
dam safety issues that require additional data, analysis or site investigations to confirm
the dam safety issue does or does not exist;

8.3.4 Description of the interim risk reduction measures that were implemented as a
result of previous risk estimates and PFMA,;

8.3.5 Alisting of all PFMA reports or previous risk assessments that have been
performed for the project to date, the names of the lead facilitator and lead risk
estimator who completed these efforts, and the dates they were completed. This would
include reference to prior PFMA's conducted by the district for the development of PA’s,
IRRMP's, IES’s, etc.

8.3.6 Issue Evaluation Study Plan/Scope. The scope of work will contain a detailed
description of data preparation and site characterization efforts and will identify any
hydrologic, seismic, project purpose benefits and consequence analyses or
instrumentation evaluations, etc. needed to adequately understand, evaluate, portray,
and communicate the risk at the project and project purpose accomplishments.
Additional guidance on documenting dam performance and site characterization is
located in Appendix U. The district will coordinate with the RMC, MSC, and the
assigned risk assessment cadre to obtain concurrence of the scope of work prior to the
development of the plan. The RMC will help the district develop the scope of work and
deliverables for each IES plan. The plan should then be submitted for review and
approval.

8.3.7 A listing of the proposed key district team members and disciplines who will
participate in the proposed PFMA and IES, the project delivery team lead engineer who

8-3



ER 1110-2-1156
31 Mar 14

will be responsible for preparing the issue evaluation report, and a listing of the
specialties required to be part of the ATR team.

8.3.8 The IES study plan is a living document. The scope of work should be
updated and reviewed after key milestones in the IES study process (i.e. SQRA, Team
Elicitation, etc.) to reflect the level of effort required to effectively communicate the risk
and support the study recommendations. Refinement of the data preparation is a part
of the risk assessment process and may change as the team understands, refines, and
confirms the potential failure modes and the level of uncertainty with the risk estimates
and project purpose accomplishments.

8.3.9 Phase 1 study plan examples are available upon request by contacting the
RMC.

8.4 Funding for Issue Evaluation Study Plans. The preparation of Issue Evaluation
Study plans will be funded from Dam Safety and Seepage/Stability Correction Program
(“Wedge Funds”). The 5 to 7 page IES plan will be used to ensure the scope and cost
of the proposed study is appropriate, and will act as the official requesting document
that enters the project into the dam safety program funding queue for IES.

8.5 Schedules for Submittal of Issue Evaluation Study Plans. Preparation of IES plans
begin after the project’s dam safety action classification is determined by the DSOG and
the district is notified by the RMC/HQUSACE to proceed with preparation of the IES
plan. For DSAC 1 dams, the IES plan preparation and IES study execution with be
expedited. For DSAC 2 - 4 dams, the IES plan must be submitted to the MSC DSO
within 60 days after such notification for review.

8.6 Approval Authority. IES Plans for Phase 1 and addendums to Phase 1 plans for
Phase 2 studies are prepared by the district and approved by the district's DSO. The
study plan will contain a District Quality Control plan as per the current review policy
(reference A.96). The need for Phase 2 studies will be determined by the vertical team
based on findings documented in the IES draft report. The PMP may document
requirements to conduct additional data gathering during a Phase 1 or Phase 2 IES,
based on preliminary findings from such activities as a PA, Seismic Study, or Hydrologic
Re-evaluation. The execution strategy for incremental Phase 2 efforts must be
formulated during a collaborative meeting between the risk cadre and district to assure
that the district obtains the information required to complete the risk estimate with the
minimal expenditure of time and resources. Due to the complexity of work efforts and
funding required for Phase 2 efforts, the RMC must concur with the Phase 2 work scope
prior to budgetary approval for Wedge Funds from the USACE DSPM. Table 8.1
depicts a summary of the principal participants in the decisions involving the
development, review, and approval of study plans.

8.7 Submittal Requirements. IES plans must be submitted electronically to the MSC
DSO, MSC DSPM, USACE DSPM, and the RMC. An electronic copy of the study plan
(review copy) must be uploaded to the RMC's centralized data repository site (RADS II)
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at the time of hard copy submittal. A copy of the final study plan reflecting all updates
and revisions must be uploaded after approval.

8.8 Issue Evaluation Studies - Phase 1.

8.8.1 Warrant Continued Federal Investment. Make a determination that the
existing authorized project purposes warrant continued Federal investment and an
assessment of whether changes in the authorized project purposes warrant
investigation. The level of detail of this determination should be consistent with that of a
reconnaissance study under the Gl program or Initial appraisal of a Section 216
(Reference A.7) study. More detail should be applied as needed to support the
determinations and decision making within the Dam Safety Program. See paragraph
9.3.1.2 for a complete statement of this issue.

8.8.2 Risk Estimates. Risk estimates in support of the IES are conducted to
determine the flood risk (incremental and non-breach risk); if the incremental risk
approaches or exceeds the USACE tolerable risk limits; and if DSMS are warranted.
Phase 1 efforts typically utilize existing data and information. The risk estimate resulting
from an issue evaluation study is used to obtain a better estimate and understanding of
the incremental and non-breach flood risk of the dam, to verify or reclassify the current
DSAC, to guide the selection and gauge the effectiveness of interim risk reduction
measure requirements, and to provide information to support prioritization of Dam
Safety Modification Studies from a national portfolio level.

Table 8.1 - Issue Evaluation Study Plan — Review & Approval Requirements

IES Phases District MSC RMC USACE DSO
Concurrent
Study Plan Quality Concurrent
Approval by DSO| Assurance | RMC Review |USACE DSPM
Phase 1 Study Plan Review Budgetary

District will coordinate with the MSC and RMC Approval
and obtain RMC concurrence on the scope of
work prior to development of the study plan.

Concurrent
Addendum to Quality Concurrent
Study Plan i
Assurance | RMC Review
Approval by DSO Review
. . USACE DSPM
Phase 2 Study Plan Collaborative meeting between the PDT, the Budgetary

district, the Risk Assessment Cadre, MSC, and
RMC to develop work scope. Study Plan will
be submitted by district after joint agreement
has been reached on Scope for Phase 2
efforts.

Approval

8.8.3 Scope of Risk Estimates. The scope of the risk estimate must be more
rigorous than the level of detail executed in SPRA and PA risk estimates, and is
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intended to achieve a defensible, risk informed basis for initiating Dam Safety
Modification Studies. Typically, estimates of the incremental risk for confirmed issues
can be established with existing data and performance history because the physical
manifestations are visual and measurable. Unconfirmed issues may require the
collection of additional data if the missing data required to assess performance is not
available or cannot be linked to a specific failure mode or observation.

8.8.3.1 Semi-Quantitative Risk Assessment. For projects where the DSAC has
been determined by SPRA, a semi-quantitative risk assessment (SQRA) will first be
conducted by the risk cadre and district at the beginning of the IES to re-evaluate the
SPRA derived DSAC, justify the need for a Phase 1 IES, and identify the significant
failure modes that will be used to determine the existing flood risk as part of the Phase 1
quantitative risk assessment.

8.8.3.2 If the semi-quantitative risk assessment of each significant failure mode
finds that, with a high degree of confidence, the likelihood of failure is believed to be
Remote, Low, or Moderate with a consequence category less than or equal to Level 2
as presented in the Incremental Risk Matrix shown in Figure T.1 of Appendix T, the
semi-quantitative risk assessment can be used as the basis to conclude the Issue
Evaluation Study, document the results, and recommend a change in DSAC to a lower
level of urgency and concern. The semi-quantitative risk assessment report should be
prepared following a similar report format for periodic assessments.

8.8.3.3 If the semi-quantitative risk assessment of each significant potential failure
mode finds that the likelihood of failure is high or very high regardless of consequences,
or the consequence category is greater than or equal to Level 3 with likelihood category
of moderate or higher, or Level 4 with a likelihood category of low or higher, or there is a
significant data uncertainty or a low degree of confidence in the risk estimate, the
results of the semi-quantitative risk assessment will be documented, and the Issue
Evaluation Study will be completed using quantitative methodology.

8.8.3.4 The Risk Assessment Report is suitable for use as a Periodic Assessment if
approved by DSOG and combined with a Periodic Inspection. The Periodic
Assessment Report should be updated as appropriate to address any new findings or
issues of concern that were unknown at the time of the semi-quantitative risk
assessment.

8.8.4 Data for Risk Estimates. For dams with no risk estimate (see Chapter 3) the
IES estimates of the incremental and non-breach risk should be conducted using
existing data and should include the significant failure modes to determine if the
incremental risk supports going on to a DSMS. For dams where a previous risk
estimate has been calculated from other dam safety studies, the potential failure modes
should be reviewed, and the risk estimate should be updated based on any changes in
condition or new information that may have become available since the last risk
estimate was performed.
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8.8.5 Finding of Very High Urgency. At anytime during the conduct of an Issue
Evaluation Study, if a finding of major concern or evidence is identified requiring a very
high urgency for action (DSAC 1), such as if the dam is judged critically near failure, the
project should immediately be moved to the expedited process.

8.8.6 Minimum Phase 1 Study Tasks. As a minimum, the following tasks must be
performed to develop a risk estimate for Phase 1 Issue Evaluation Studies:

8.8.6.1 Prepare detailed drawings that synthesize all pertinent data including boring
logs, instrumentation, geologic features, laboratory data, etc. See Appendix U for
further guidance.

8.8.6.2 Perform a facilitated Potential Failure Mode Analysis.

8.8.6.3 Evaluate potential failure modes, using existing information and data, based
on the collective knowledge and expertise of the facilitator, risk assessment cadres,
regional technical specialists, district dam safety engineers, and the project staff.
Potential failure modes that cannot be confirmed without additional analysis or
investigations should be identified and documented.

8.8.6.4 For all potential failure modes that pose significant risk to the project, identify
the initiators, the failure progression mechanisms, and the resulting impacts.

8.8.6.5 Estimate load-frequency and load-response probabilities for a full range of
pools using the best available methodology and risk tools

8.8.6.6 Utilize consequence estimates provided by the MMC.

8.8.6.7 Include a reservoir diagram showing Minimum Flood Space, Variable Flood
Space and other vital pool elevations,

8.8.6.8 Prepare a quantitative risk assessment using the significant potential failure
modes identified during the semi-quantitative methodology to determine if the existing
incremental flood risk approaches or exceeds the tolerable risk limits.

8.8.6.9 Prepare an estimate of the non-breach risk.

8.8.7 Dam Safety Risk Assessment Process for IES. USACE Dam Safety Risk
Assessment processes along with team elicitation can be used to calculate load-
frequency and load-response probabilities for all potential failure modes included in the
risk estimate. The RMC will provide guidance on selection of the most appropriate risk
estimating process and methodologies to be employed (see Chapter 18 for
methodologies). USACE and the Reclamation have developed risk assessment
methodology guidance. Risk assessments should use the joint-agency document
entitled “Best Practices in Dam and Levee Safety Risk Analysis” (reference A.113) as a
guide to the risk assessment process. The instructional material is available at
http://www.usbr.gov/ssle/damsafety/Risk/methodology.html.
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8.9 Issue Evaluation Studies - Phase 2.

8.9.1 Additional Study. When existing data and design documentation is either
unavailable or insufficient to reduce the uncertainties in the computation of load-
response probabilities and resulting risk estimate, parametric (sensitivity) studies should
be conducted to determine what influence the data has on the load-response
probabilities and resulting risk computations. The need for additional information,
studies and investigations to resolve uncertainty should be determined after the
parametric studies are completed and insight is gained as to what improvements in the
confidence of the risk estimate can be gained from the additional expenditure of time
and resources.

8.9.2 Rational for Phase 2. Phase 2 efforts should be considered when there is a
lack of confidence in the ability to make a decision regarding whether to proceed to a
DSMS. Phase 2 studies are warranted when it can be clearly demonstrated that
additional reductions in uncertainty or a greater level of confidence can be achieved in
the IES estimate of the incremental risk from the additional time, resources,
investigations, and analyses that are proposed. Phase 2 efforts will be incrementally
funded by the dam safety WEDGE funds to support increasing levels of rigor until the
uncertainties are sufficiently minimized.

8.9.3 Study Plan Addendums. Study plan addendums for Phase 2 efforts must be
prepared and submitted to the RMC and the MSC if issues require further analysis or
field investigations that are beyond the scope of completing a Phase 1 study. A
parametric study should clearly show that additional studies, analyses, and investigation
efforts will better define the issue, and determine if the additional studies are warranted.
The addendum should clearly summarize the following information:

8.9.3.1 Results from the risk estimate performed during the initial Issue Evaluation
Study.

8.9.3.2 A detailed description of specific uncertainties in the existing data, analyses,
and site conditions, that appears to be major risk drivers in the initial risk estimate.

8.9.3.3 A detailed description of proposed studies, analysis, and investigations that
are required to reduce uncertainty or investigate the unconfirmed issues.

8.9.3.4 A description of how these additional work efforts will reduce uncertainty or
confirm a hidden flaw or defect.

8.9.3.5 A detailed description of how these efforts will be phased, and how the
results of these studies will be incrementally assessed prior to advancing to the next
phase of study.

8.9.3.6 Results of sensitivity analysis or other appropriate uncertainty analysis
methods to explicitly show how the uncertainty influences the risk estimate.
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8.9.3.7 The estimated cost and schedule duration to complete these more detailed
studies.

8.10 Use of Tolerable Risk Guidelines.

8.10.1 The results of the estimate of the incremental risk in an Issue Evaluation
Study will assist the vertical team in determining what additional actions are warranted
and the urgency of such actions.

8.10.2 Projects with an approved IES that concludes that the estimated
incremental risk exceeds the USACE tolerable risk limits will undergo a DSAC review.
The project will be prioritized, scheduled, and moved into the resource queue for
funding of a DSMS.

8.10.3 If the IES concludes that the incremental risk estimate is significantly below
the tolerable risk limits, the study should recommend that an evaluation of the
tolerability of the incremental risk and compliance with the applicable essential USACE
guidelines be conducted accordance with Chapter 5 and Appendix F. The DSAC
classification will then be reviewed.

8.10.4 Prioritization of projects for Dam Safety Modification Studies will be based
on the following three criteria as well as additional criteria listed in Chapter 6, Dam
Safety Risk Management Prioritization:

8.10.4.1 The annual probability of failure for all failure modes;

8.10.4.2 The magnitude of the individual incremental risk above the limit line for
life safety for all failure modes; and

8.10.4.3 The incremental societal risk estimates for life safety for all failure modes.

8.11 Issue Evaluation Study Documentation.

8.11.1 Objective. The document for this phase of the dam safety portfolio risk
management process is an Issue Evaluation Study (IES) report. The IES report is used
to present information that confirms the dam safety issues , answers the question of
whether authorized purposes warrant continued Federal investment, and support the
need for a DSMS, or states the case to revise the current DSAC. Therefore the dam
safety issue or issues must be clearly defined and supported by the related risk
estimate. In the event that a DSMS is not warranted, or at any point in the IES process
a determination is made that it would be more advantageous to resolve a dam safety
issue through the regular O&M program rather than the Dam Safety Modification
process, the IES is stopped and documented, and the project is assigned to the routine
O&M processes as defined in Figure 3.1. See paragraph 3.3.16 for additional guidance.
At the minimum a semi-quantitative risk assessment will be conducted. The IES
document includes information that provides the rationale for the decisions presented in
the report and shows how this dam does or does not comply with the tolerable risk
guidelines, and describes the recommended plan and why it is warranted.
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8.11.2 Organization and Scope. The IES report consists of three separate
documents, the publicly releasable USACE Dam Safety Fact Sheet, the Issue
Evaluation Study Summary of Findings (IESSF) report, and the IES Report.

8.11.2.1 The USACE Dam Safety Fact Sheet will use a standardized format to
communicate flood risk information that is releasable to the general public. See
Appendix E for the format for this fact sheet.

8.11.2.2 The IESSF for an IES is intended to be a an internal stand-alone
component of the IES report that provides information to senior USACE officials to
make dam safety decisions, and is not intended for public release. The IESSF
concisely summarizes the following: the history and status of safety issues and actions
for the subject dam; the recommended actions and supporting facts; the outcomes from
analysis and assessment; and the degree of confidence in the basis for the
recommendations. The document will be ten to fifteen pages, well formed and will
comprise text, tables, diagrams, and photos.

8.11.2.3 The IES contains all background data pertinent to all significant failure
modes, risk computations, findings, conclusions, and recommendations, and supporting
documentation. It will act as the technical reference and supporting document for the
IESSF Report and is not intended for public release.

8.11.2.4 The format and content of these two complimentary IES Report
documents are detailed in Appendix V.

8.12 Roles and Responsibilities.

8.12.1 Risk Management Center (RMC). The RMC will provide support to the
USACE DSO and the DSOG for the formulation of dam safety policy, actions, and
budgets, for risk informed management of USACE national portfolio of dams. The RMC
will coordinate with the DSOG, MSC, DSPC’s, DSMMCX, and district offices to prioritize
the IES and DSMS from a national perspective. The RMC will schedule and budget all
centralized resources needed for the execution of IES based on the DSOG's
prioritization and assign facilitators and regional cadre members to perform the PFMA
and risk estimate. The RMC is responsible for coordinating and managing agency
technical review (ATR) of the IES reports in accordance with the current review policy
(reference A.96).

8.12.2. Risk Cadre. Arisk cadre and an approved PFMA facilitator, with support
from the district, will be responsible for conducting and documenting the results of the
PFMA and all semi-quantitative and quantitative risk assessment results and findings.
The risk cadre will provide the district with recommendations on implementing or
revising IRRM, provide recommendations for Phase 2 studies when warranted, and
collaborate with the district staff concerning the scope of the recommended phase 2
work efforts. The risk cadre will also provide limited consulting services to the district
during formulation of the Risk Management Plan, and during preparation of the IES
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report. The risk cadre will also perform a quality control review of the final IES and
companion IESSF report prior to the agency technical review.

8.12.3 District. The district is responsible for the overall management and
execution of IES. This includes formation and management of an IES PDT as directed
in ER 5-1-11 (reference A.29). The PDT will coordinate the development of the IES
plan scope of work with the RMC; prepare and submit the IES plans; collect, compile,
and present project data in support of the PFMA and risk assessment; support the risk
assessment cadre during the PFMA, the risk estimate; conduct additional investigations
required to reduce uncertainty; conduct parametric studies required to support
development of additional IRRM; coordinate requests for funds with the RMC; and
schedule the various work efforts required to complete the IES. The district is ultimately
responsible for preparation of the IES report and should receive input from the cadre on
the risk assessment documentation, conclusions, recommendations, and IRRM's. The
districts are also encouraged to utilize the PFMA and risk estimate work efforts
conducted by the risk assessment cadres as risk management training opportunities for
additional members of their technical staff who are not specifically assigned to the IES
PDT. The makeup of the PDT is critical to the expeditious accomplishment of the IES.
The PDT will have one or more engineer members, one of which will be designated as
the team’s ‘lead engineer’ in accordance with ER 1110-2-1150 (reference A.49). Care
should be taken that the appointed ‘lead engineer’ has the experience and qualification
to perform as the coordinator of engineering activities and serve as the single-point-of
contact within the PDT on engineering technical matters for the IES. While not
necessarily appropriate for later phases of a project when the administrative
requirements significantly increase, the lead engineer should be strongly considered for
assignment as the project manager during the IES phase.

8.13 Funding. IES will be funded by HQUSACE from the Dam Safety Assurance and
Seepage/Stability Correction Program (“WEDGE”) funds. Projects will be prioritized and
funded based on the prioritization policies outlined in Chapter 6. The IES is part of the
study phase of the project and as such is 100% Federally funded (no cost sharing).

8.14 Schedule. The schedule for completion of an IES is dependent on the complexity
and urgency of the project being studied, and its position in the national funding priority
queue. Once funding is received, work should be accomplished in accordance with the
schedule presented in the IES plan. Phase 1 IES should be completed within 6 months
from receipt of funds. For projects where Phase 1 efforts find that a Phase 2 study is
warranted, the study should be executed in accordance with the approved study plan
addendum for the Phase 2 efforts.

8.15 Review, Approval, and Submittal of IES.

8.15.1 Review Process.
8.15.1.1 Review of IES involves both sequential and concurrent actions by a

number of participants. This process includes: the PDT; the district, MSC and RMC;
ATR team; and HQUSACE. It is therefore imperative that the vertical teaming efforts
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are proactive and well coordinated to assure collaboration of the report findings,
conclusions, and recommendations, and that there is consensus at all levels of the
organization with the recommended path forward. IES Reports will comply with the Civil
Works Review Policy and will undergo District Quality Control (DQC) Review, Agency
Technical Review (ATR), and Dam Senior Oversight Group (DSOG) Review.

8.15.1.2 The dam safety program will follow the policy review process described in
the current review policy (reference A.96). The RMC will be the review management
office for the ATR, and the RMC must certify that the risk assessment was completed in
accordance with the USACE current guidelines and best risk management practices.

8.15.1.3 After ATR comments have been resolved, the Risk Cadre and PDT wiill
present the technical findings of the risk assessment to the RMC and District DSO to
achieve final consensus on conclusions, recommendations, and follow-on actions.
Upon satisfactory completion of the ATR and certification of the review effort, the District
DSO will present the final report to DSOG. All revisions resulting from the DSOG
review must be completed prior to the report being forwarded to the MSC and
HQUSACE for quality assurance and policy compliance review. Upon completion of the
MSC and HQ review efforts, all comments must be resolved and the document updated
prior to final submittal for approval by USACE DSO.

8.15.2 Approval Process.

8.15.2.1 Once DSOG, MSC, and HQ comments are resolved, the district DSO will
initiate a joint memorandum recommending USACE DSO approval, and forward to the
MSC DSO and the Chairman, DSOG for signature. This memorandum will state that all
agency requirements, certifications, reviews, and documentation have been
satisfactorily completed.

8.15.2.2 The report will then be sent to the USACE DSO for approval. The
USACE DSO will then notify the Director of Civil Works and the MSC commander that
the IES report has been approved. See figure 8.1 for a flow chart of the process.

8.15.2.3 Table 8.2 depicts a summary of the principal participants in the decisions
involving approval of Issue Evaluation Studies.
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Review Center Number of Paper Copies | Number of CD-R Copies
MSC DSO 1 2
USACE DSPM 1 2
Risk Management Center 1 3

8.15.3.1 An electronic copy of the IES report (review copy) must be uploaded to
the RMC's centralized data repository (RADS Il) at the time of hard copy submittal.

8.15.3.2 A copy of the final IES Report reflecting all updates and revisions
required from the review process must be uploaded after report approval.

Table 8.2 - Issue Evaluation Study Report — Review and Approval

District MSC RMC USACE DSO

Includes: ATR w/Risk Quality Assurance| Review & Policy &

Cadre Review Approval of | Compliance

Certification Risk Estimate | Review
Report with Joint Joint Concurrence | Joint
Appendices, to| Recommendation]| Recommendation | with Recommendation
include Risk | for Approval for Approval Recommend- | for Approval
Estimate signed by District | signed by MSC | ations signed by DSOG

DSO DSO Chairman

Approval by the
USACE DSO

8.15.4 Following approval of the IES, the RMC, MSC, and district will be notified,
and the project will be placed back into the Dam Safety Portfolio Risk Management
Process and prioritized for a DSMS or returned to the routine O&M activities to address
any IES recommendations. There may be times when the project will be put into the
national queue for a DSMS and also have actions taken under the routine O&M

activities.
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Start IES Process Complete IES
Process

4 Notify Director, CW and
Fund IES Plan MSC CDR
IES Plan Approved USACE DSO Approves
the IES.
' t
IES Funding —
Approved District DSO, MSC DSO, and
DSOG Chair sign joint memo
i recommending approval of the
IES.
Start IES i
QA and Policy
Compliance Review
4 by MSC and
Risk Assessment |_ HQUSACE
Draft IES A
YES

y
ATR of IES NO

DSOG Issues
Resolved?

ATR
Comments

IES presented to the
DSOG by the District.

Figure 8.1 — Flowchart of the IES Decision, Review, and Approval Process

8-14



ER 1110-2-1156
31 Mar 14

CHAPTER 9
Dam Safety Modification Studies and Documentation

9.1 Purpose. This chapter provides guidance and procedures for developing the dam
safety modification report that presents the investigation, documentation, and rationale
for modifications for dam safety at completed USACE projects. This chapter provides a
description of the requirements to obtain approval to modify a dam to address the risks
associated with a dam safety issue(s) and to meet USACE tolerable risk guidelines. A
dam safety issue is any condition at a dam that results in unacceptable life safety,
economic, and environmental risks posed by the failure of the dam (See Glossary for
definition of dam failure). A single type of decision document — Dam Safety Modification
Report (DSMR) — will be used for all dam safety modification projects not requiring
additional authorization by Congress. The DSMR is prepared for any Dam Safety
Action Classification (DSAC) 1, 2, 3, and 4 dams upon the recommendation of the Dam
Senior Oversight Group (DSOG) and approval of the USACE DSO in accordance with
national priorities. Figure 3.1, USACE Dam Safety Portfolio Risk Management Process,
depicts the process by which dams can be identified, approved, and prioritized for a
Dam Safety Modification Study. Figure 9.1 presents the Dam Safety Modification Study
(DSMS), review, decision, and approval process flowchart. The DSMR documents the
DSMS and includes a risk assessment for all potential failure modes (PFM) that have
been determined to contribute to significant risk for that dam. The report must also
document additional efforts (if any) to further define the dam safety issue, and must
establish the Federal interest in continuing project operations. The risk assessment in
support of the DSMS must address the life safety, economic, and environmental
consequences associated with the identified significant failure modes. The goal of the
risk management alternatives, including potential staged implementation options, is to
achieve the tolerable risk guidelines presented in Chapter 5 by reducing and managing
the incremental risk. The report format and additional technical guidance including a
more detailed chart on the Dam Safety Modification study process is contained in
Appendix W.

9.2 Change from Previous Guidance. The Dam Safety Modification Study process
described in this chapter replaces the Major Rehabilitation Evaluation report for Dam
Safety and the Dam Safety Assurance Evaluation reports described in previous
regulations. For projects with currently approved Dam Safety Assurance reports or
major rehabilitation reports a DSMR will not be required

9.3 Eligibility. This guidance encompasses all structural and non-structural project
modifications to address dam safety issues. Potential operational failures, identified by
the DSM risk assessment, such as the failure of operating equipment not directly
impacting dam safety, will generally not be addressed with a DSMR. Those actions
should follow normal O&M or major rehabilitation paths for funding. Only projects that
have received approval as a national priority project by the USACE DSO, based on an
assessment of risk, will be funded to go through the DSMS process. The decision to
modify a dam should be based upon the magnitude of existing life, economic, and
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environmental incremental risks; the effectiveness of the proposed alternatives to
reduce the incremental risk to tolerable levels, and meeting essential USACE
guidelines. Funding for preparation of the report and implementation of the action(s) is
addressed in a following paragraph.

9.3.1 Eligibility Requirements.

9.3.1.1 In order to qualify without needing additional authorization, the modifications
must fall within the existing authority of the Army Corps at the project. Guidance that
will assist in making this determination is contained in ER 1110-2-240 “Water Control
Management” dated 8 October 1982 (reference 45). Essentially, the requirement is that
the proposed modification must not significantly impact the congressionally authorized
purposes. Further guidance is provided in ER 1105-2-100, Appendix E, Section 57
‘Other Authorities’, paragraph d. ‘Reallocation of Storage’ (reference A.39).

9.3.1.2 The need to address the dam safety issues and meet the risk-reduction
objectives must be supported by a determination that the existing authorized project
purposes warrant continued Federal investment and an assessment of whether
changes in the authorized project purposes warrant investigation. The level of detail of
this determination should be consistent with that of a reconnaissance study under the
Gl program or Initial appraisal of a Section 216 (Reference A.7) study. More detail
should be applied as needed to support the determinations and decision making within
the Dam Safety Program. The overall level of detail for the DSMS is described in
9.5.4.3 below. If the continuation of existing project purposes is not warranted, then a
decision document addressing deauthorization should be considered. If changes in the
project purposes appear to be warranted, then the decision document should determine
whether the dam safety concerns are separable from the potential changes in project
purposes. If they are separable, then the investigation of the dam safety concerns may
proceed separately from investigations of potential changes in project purposes. If they
are not separable, then a cost-shared shared feasibility study should be initiated under
Section 216 of the Rivers and Harbors Act of 1970 (reference A.7) to address both the
dam safety concerns and potential changes in the project purposes.

9.3.1.3 Any alternative recommended for implementation must be evaluated for its
effects on the authorized project purposes. If it is determined any point during a DSMS
that any alternative in the final array of alternatives is likely to significantly affect an
authorized project purpose or is dependent upon the authorized purposes changing, the
study process should transition to the Review of Completed Projects Program, as
described in “Additional Authorizations” (paragraph 9.3.2 below) and ER 1165-2-119
Modifications of Completed Projects (reference A.62). This transition should be affected
in such a manner as to maintain continuity and efficiency in the study to the extent
possible, including consideration of completing the study with dam safety wedge
funding. Close coordination with USACE Planning and Policy Division leadership will be
necessary.

9.3.1.4 A DSMS is not required for major maintenance work under the Operation
and Maintenance appropriation (generally items costing less than the current cap for
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major maintenance in the budget EC and that can be completed in one construction
season).

9.3.1.5 Once a DSMR is prepared and approved, budget justification and other
supporting data will be prepared in accordance with directions from the USACE DSO in
coordination with the business line managers. The DSMR will be used to approve
projects to be funded with Construction appropriation funding.

9.3.2 Additional Authorization. Project modifications, which require additional
authorization, should be studied under the authority of Section 216 of the Rivers and
Harbors Act of 1970 (reference A.7), following the guidance in Chapter 2 of ER 1105-2-
100 (reference A.39) and ER 1165-2-119 (reference A.62). Additionally, the DSMS
recommendations documented in the DSMR will identify any known needs for modifying
existing project purposes under Section 216 of the Rivers and Harbors Act of 1970
(reference A.7) and any additional studies or authorizations necessary to address the
non-breach flood risk in locations where the non-breach risk warrants additional
investigations. In the event additional studies are recommended, the studies will be
subject to the current authorization and budget guidance.

9.4 DSMS Obijective.

9.4.1 The objective of a Dam Safety Modification Study is to identify and
recommend a risk management plan that supports the expeditious and cost effective
reduction of risk within the overall USACE portfolio of dams. Recommended risk
management alternatives are to be technically feasible and acceptable following current
best practices (reference A.109), comply with applicable laws, and satisfy applicable
tolerable risk and the identified applicable essential USACE guidelines for remediation
of existing dams. The risk associated with each failure mode being addressed by a risk
management alternative must be reduced to a level that satisfies the tolerable risk and
applicable essential USACE guidelines in Chapter 5 and Appendix F on an individual
failure mode basis, including ALARP considerations.

9.4.2 The intent is to achieve remediation of those individual failure mode(s)
being addressed by the plan to support the goal of having a dam with low risk for
confirmed and unconfirmed dam safety issues where the combination of life, economic,
or environmental consequences with the probability of failure is low; however, the dam
may not meet all applicable essential USACE guidelines, but the incremental risk is
considered tolerable. Each alternative risk management plan must be formulated to
support effective and efficient risk reduction within the USACE portfolio of dams which
may require a staged implementation approach. The principle of “Do No Harm” (see
paragraph 1.10.2) must be respected in development of the risk management plan.

9.5 Basic Approach and Principles for Execution of a DSMS.

9.5.1 DSMS will be undertaken following the six step framework of civil works
planning presented in ER 1105-2-100 "Planning Guidance Notebook" (reference A.39)
as adapted herein for addressing dam safety issues.
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9.5.1.1 Identify dam safety issues and risk-reduction opportunities;
9.5.1.2 Estimate existing and future without Federal action condition risk;
9.5.1.3 Formulate alternative risk management plans;

9.5.1.4 Evaluate alternative risk management plans;

9.5.1.5 Compare alternative risk management plans; and

9.5.1.6 Select a risk management plan.

9.5.1.7 A description of each step is presented in subsequent paragraphs. USACE
dam safety decision making is based on the accomplishment and documentation of all
of these steps. It is important to stress the iterative nature of this process, and the need
to tailor the scope and detail of the study to the specific dam and its suspected safety
issue, and its evidenced urgency for action. As more information is acquired and
developed, it may be necessary to reiterate some of the previous steps. The six steps,
though presented and discussed in a sequential manner for ease of understanding,
usually occur iteratively and sometimes concurrently. lterations of steps are conducted
as necessary to formulate efficient, effective, complete and acceptable plans. The
results of and data from previous interim risk reduction measure plans (IRRMP), Issue
Evaluation Studies (IES), and periodic assessments (PA) completed under Chapters 7,
8, and 11 must be gathered and used when beginning the DSMS.

9.5.1.8 Environmental Compliance. DSM Studies and modifications must be in
compliance with ER 200-2-2 (reference A.34) and all applicable Federal, State, and
local environmental protection statutes and regulations. The National Environmental
Policy Act (NEPA) (reference A.6) requires Federal agencies, including the USACE, to
comply with a process that includes the inventory and assessment of the environmental
resources within the study area. NEPA also requires the evaluation and comparison of
alternatives to determine the effects of proposed actions to those ecological, social,
cultural, economic, and aesthetic resources identified and investigated. Involvement by
resource agencies with jurisdictional responsibilities for, or special knowledge of,
significant resources and the general public during the study process is also required.
USACE guidance for implementation of NEPA is provided in 33 CFR 230. The NEPA
process and the USACE six step planning process will be integrated for DSMS. This
should also include all measures required for compliance with other applicable
environmental statutes, such as the Endangered Species Act (reference A.10), the
Clean Air Act (reference A.3), the Clean Water Act (reference A.9), the Fish and Wildlife
Coordination Act (reference A.2), and the Historic Preservation Act (reference A.5),
among others. (See ER 1105-2-100, Appendix C for compliance requirements.
(reference A.39)) This integration is intended to reduce process overlap, duplication,
and inconsistencies. The integrated process will help assure that well-defined study
conditions and well-researched, thorough assessments of the ecological, social,
cultural, economic, and aesthetic resources affected by the proposed dam safety
activity are incorporated into dam safety decisions.

9-4



ER 1110-2-1156
31 Mar 14

9.5.1.9 Value Engineering During DSMS. The Information and Function phases of
the VE study, as required by ER 11-1-321 (reference A.33), must include the risk-
informed decision criteria to include the tolerable risk guidelines, ALARP, and essential
engineering guidelines. Additionally, the objective of the project will be the objectives of
the dam safety modification study.

9.5.2 Step 1 — Identify Dam Safety Issues and Risk-reduction Opportunities. Dam
safety issue and risk-reduction opportunity statements will be framed in terms of the
USACE dam safety program objectives, identified dam safety issues (significant
potential failure modes), and tolerable risk and essential USACE guidelines.

9.5.2.1 Issues and risk-reduction opportunities should be defined in a manner that
does not preclude the consideration of all potential alternatives to resolve the dam
safety issues. Issues and risk-reduction opportunity statements will generally
encompass current conditions, but in some instances, may need to encompass future
conditions (changes in consequences, on-going changes in site, downstream, and
reservoir pool terrain conditions, etc.) if they are expected to be significantly different
from the current conditions and thus be relevant to risk characterization and decision
making. Thus, they can be, and usually are, re-evaluated and modified in subsequent
steps and iterations of the DSMS process.

9.5.2.2 Properly defined statements of dam safety issues and risk-reduction
opportunities will reflect the priorities and preferences of the Federal Government, the
non-Federal sponsors and other groups participating in the DSM study process; thus
active participation of all stakeholders in this process is strongly recommended. Proper
identification of dam safety issues and risk-reduction opportunities are the foundation for
scoping the DSMS process.

9.5.2.3 Once the dam safety issues and opportunities are properly defined, the next
task is to define the DSMS risk reduction objectives and the constraints that will guide
efforts to resolve the safety issues and achieve these opportunities. Dam safety risk
reduction objectives are statements that describe the desired results of the DSMS
process by resolving the dam safety issues and taking advantage of the opportunities
identified. Objectives must be clearly defined based on tolerable risk guidelines and
applicable essential USACE guidelines. At this point the identified applicable essential
USACE guidelines will be reviewed and a determination made if any additional
guidelines, beyond those identified by the Issue Evaluation study, are to be included for
consideration.

9.5.2.4 Constraints are restrictions that limit the DSMS process and are unique to
each DSMS. Some general types of constraints that need to be considered are
resource, legal, and policy constraints. It is also essential that the team focus on
practical and realistic plans so that quick and efficient evaluation may occur. Resource
constraints are those associated with limits on knowledge, expertise, experience, ability,
data, information, financial, and time. Legal and policy constraints are those defined by
law, USACE policy and guidance. Plans should be formulated to meet the DSMS risk-
reduction objectives and to avoid violating the constraints. Thus, a clear definition and
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documentation of risk-reduction objectives and constraints is essential to the success of
the DSMS process.

9.5.3 Step 2 — Estimate Existing and Future Without Federal Action Condition Risks.

9.5.3.1 A quantitative and qualitative description is made, for both current and future
risks. A vital activity during this step is to identify all key assumptions and sources of
uncertainty in defining this risk. These activities would include the potential failure mode
analysis (PFMA) and detailed risk assessment of existing and future without Federal
action conditions.

9.5.3.2 Existing conditions are those at the time the study is conducted and most
often constitute the existing condition risk. The future without Federal action condition
risk is the condition mostly likely to exist during the period of analysis if USACE does
not take additional action and considers what others would do absent USACE action.
The future without Federal action condition includes the IRRMs that can be reasonably
assumed to be in place until such time as the dam safety issues can be addressed. For
situations with deficient warning and evacuation plans, the future without Federal action
condition must include improved warning and evacuation plan(s). When the future
without Federal action condition risk is expected to be different from the existing
condition risk, the risk assessment must include the future condition. Additionally, the
future without project condition will not assume the dam will be rebuilt in the event of
catastrophic failure. If the expected future condition is not significantly different from the
existing condition risk, an explanation should be documented and the existing condition
should be utilized as the future without Federal action condition. The future without
Federal action condition risk provides the basis from which alternative plans are
formulated and their impacts are assessed. Because impact assessment is the basis
for plan evaluation, comparison and selection, clear definition and full documentation of
the condition risk is essential. Consequence analysis will consider existing and future
population at risk and threatened population for fatality estimates.

9.5.3.3 All dam safety issues (significant failure modes) will undergo a risk
assessment to determine the risk of the existing and future without Federal action
conditions. Each potential failure mode must be shown to lead to a plausible failure of
the dam. This risk assessment will undergo ATR at the end of this step of the process.

9.5.3.4 The starting point for the risk assessment in support of the DSMS is the risk
assessment used in support of the IES, if one was done. A scoping meeting for the risk
assessment will be held prior to the start of Step 2 with the district, the DSPC, the PDT,
the risk cadre, the MMC, and the RMC to determine what additional work needs to be
done beyond that accomplished for the risk assessment used in support of the IES. If
additional work is required to determine the existing and future without Federal condition
then the risk assessment will undergo ATR at the end of this step of the process.

9.5.4 Step 3— Formulate Alternative Risk Management Plans. Alternative risk
management plans must be formulated to identify specific ways to achieve dam safety
objectives within constraints, so as to resolve the dam safety issues and realize the risk-
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reduction opportunities that were identified in Step 1. Alternative plans should be
formulated in such a way so as to first address the life safety issues and then to restore
the full authorized benefit of the dam. A risk management alternative plan consists of a
system of structural and/or nonstructural measures, strategies, or programs formulated
to meet, fully or partially, the identified DSMS risk-reduction objectives subject to the
constraints. At least one proposed risk management alternative must be shown to
reduce the risk to the levels defined in the tolerable risk guidelines (Chapter 5). It may
not be possible to achieve tolerable risk guidelines for life safety at projects with very
high consequences even with low annual probability of failure. A risk management
measure is a feature or an activity that can be implemented at a specific geographic site
to address one or more objectives. Risk management measures are the building blocks
of alternative plans and are categorized as structural and nonstructural. An alternative
plan is a set of one or more risk management measures functioning together to address
one or more objectives. A range of alternative plans must be identified at the beginning
of the study process and screened and refined in subsequent iterations throughout the
study process. However, additional alternative plans may be identified at any time
during the process. Plans should be in compliance with existing statutes, administrative
regulations, and common law. Alternative plans must not be limited to those USACE
could implement directly under current authorities. Plans that could be implemented
under the authorities of other Federal agencies; State and local entities; and non-
government interest should also be considered.

9.5.4.1 The first phase in the plan formulation process is the identification of dam
safety risk management measures that could be implemented, giving consideration to
structural and non-structural measures, for individual significant failure modes. The
second phase is the formulation of alternative risk management plans by combining the
risk management measures as appropriate for multiple significant failure modes.
Alternative risk management plans should be significantly differentiated from each other
and not scales of one alternative. As a general rule risk-reduction alternatives must be
formulated to contribute toward achieving the tolerable risk and applicable essential
USACE guidelines, and should be informed by the ALARP considerations. Risk
reduction alternatives should not be formulated around or to compensate for deficient
EAPs and evacuation plans.

9.5.4.1.1 Minimum required alternatives are:
9.5.4.1.1.1 No action alternative (future without Federal action condition risk);

9.5.4.1.1.2 Meeting full tolerable risk guidelines using ALARP considerations to
include applicable essential USACE guidelines;

9.5.4.1.1.3 Achieving only tolerable risk limit for life-safety;
9.5.4.1.1.4 Remove structure; and

9.5.4.1.1.5 Replace structure.
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9.5.4.1.2 Each alternative risk-reduction management plan must be formulated in
consideration of the four criteria completeness, efficiency, effectiveness, and
acceptability as described in the Planning Guidance Notebook (ER 1105-2-100)
(reference A.39).

9.5.4.1.2.1 Completeness is the extent to which an alternative risk management
plan provides and accounts for all necessary investments or other actions to ensure the
realization of the DSMS risk management objectives, including actions by other Federal
and non-Federal entities.

9.5.4.1.2.2 Efficiency is the extent to which an alternative risk management plan is
the most cost effective means of achieving the objectives.

9.5.4.1.2.3 Effectiveness is the extent to which an alternative risk management plan
contributes to achieving the objectives.

9.5.4.1.2.4 Acceptability is the extent to which an alternative risk management plan
is acceptable in terms of applicable laws, regulations and public policies.

9.5.4.1.2.5 Appropriate mitigation of adverse effects must be an integral component
of each alternative risk management plan.

9.5.4.2 Non-structural measures must be considered as means for addressing dam
safety issues and risk-reduction opportunities.

9.5.4.2.1 For the purposes of this regulation, non-structural measures include those
actions that are not considered as remediation or ‘fixes’ for the identified structural
deficiencies of the dam. Such measures would include, but not be limited to: Flood
warning response plans and evacuation plans; modification, relocation, or removal
threatened properties; land use regulations; early warning and detection systems;
changes to reservoir regulation plans, to include emergency operation procedures; and
public awareness programs.

9.5.4.2.2 Non-structural measures may be combined with structural measures to
produce a risk management plan or considered as a stand-alone alternative. Non-
structural measures must receive equal consideration in the alternative development
process to structural risk management measures.

9.5.4.2.3 Flood warning and evacuation plans are key components of life-safety risk
reduction activities associated with potential flooding resulting from a possible dam
failure and must receive priority attention in formulating alternatives DSRM plan. Itis
likely that such a plan will be found to be an appropriate measure for inclusion in most
of the alternative plans that will be formulated and evaluated seeking to reduce life-
safety risk. As a consequence, early in the formulation process, the DSRM study team
is encouraged to engage the local community and the responsible local emergency
management agency to ensure this key measure is appropriately addressed in the
study. A sound understanding of the existing flood warning response and evacuation
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process system and how it may be improved will play a significant role in potential life
loss estimates thus directly impacts how alternative DSRM plans will be evaluated. For
situations with deficient warning and evacuation plans, the suggested approach to
formulating and evaluating alternatives would be to formulate an improved plan as one
of the measures to be considered, and make that measure a component of all proposed
alternatives. Thus, ensuring that deficient warning and evacuation plans are not used
as the rationale to implement structural risk management measures at a dam.

9.5.4.2.4 When formulating and evaluating alternatives, measures and alternative
plans must not be limited to those that USACE could implement directly under current
authorities. Measures and alternative plans for implementation by others should be
given equal consideration to those implemented by USACE. Costs for implementation
should be allocated in the implementation of the recommended plan, but the allocation
should not be considered in the evaluation and comparison of alternative plans.

9.5.4.3 Level of Development for Each Alternative Plan

9.5.4.3.1 Each project and risk-reduction and management alternative is unique and
the level of detail needed to identify, evaluate, and compare each alternative will require
different efforts. Critical thinking is needed to consider those factors that have the
potential to impact the technical adequacy, cost, life-safety risk reduction, economics
and other factors for each plan early in the process. However, each alternative in the
final array of alternatives will be developed to similar levels of detail for comparison and
evaluation in steps 4 and 5.

9.5.4.3.2 Each risk-reduction and management alternative plan must to be prepared
to a level of detail that will permit the identification, evaluation, and comparison of key
features of each alternative plan and their associated impact on reducing the risk and
the plan’s estimated construction cost. This requires that key parameters for each
alternative plan to be refined to the point that technical adequacy, the associated
construction costs, and consequences comprising economic, environmental, and life
risk can be identified with reasonable certainty.

9.5.4.3.3 As a minimum, each alternative plan that includes construction should
include an overall plan view of the alternative and cross sections and profiles, as
appropriate, of the key features of the plan. The figures/drawings should be of sufficient
detail to clearly illustrate the extent and dimensions of the key features and support the
quantities used to develop the estimated construction costs.

9.5.4.3.4 In addition, each alternative plan that includes construction should include
a cost estimate that identifies the construction items and costs in sufficient detail to
estimate the construction costs with some certainty. Construction activities and items
for which a large uncertainty exists and for which the activity or item has the potential to
significantly impact the overall construction cost should be further refined to reduce the
cost uncertainty.
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9.5.4.3.5 Each alternative should include sufficient data and analysis to identify any
change in consequences and/or benefits provided by the project and changes to life
safety. The economic and financial costs of each alternative must be calculated and
displayed. Additionally, costs should include those borne by entities outside USACE,
including local communities, other Federal agencies, etc when appropriate. The
economic costs and benefits will be utilized in calculations involving a benefit to cost
ratio and/or cost effectiveness analysis for risk reduction alternatives. The value of a
statistical life will not be utilized in the benefit to cost ratio. The constant dollar financial
costs at the current price level (also known as the Project First Cost) will be the utilized
in the DSMR.

9.5.4.3.6 Each alternative should include an assessment of the overall
environmental impacts (both positive and negative) to include estimated loss or impact
on species and habitat for each of the alternatives. A mitigation plan for species and
habitat loss or impact should be developed for each alternative. The cost for such
mitigation should be integral component of each alternative.

9.5.4.4 Uncertainty should be characterized in the analysis for each alternative.

9.5.5 Step 4 - Evaluate Alternative Risk Management Plans. The evaluation of
effects is a comparison of the with Federal action risk reduction condition to the future
without Federal action condition for each risk management alternative. This
necessitates risk assessment be performed for all viable alternatives.

9.5.5.1 Evaluation consists of four general tasks.

9.5.5.1.1 The first task is to determine the most likely condition expected under
each alternative risk management plan. This requires an assessment of the risk under
each alternative risk management plan. Each with Federal action risk reduction
condition will describe the same critical variables included in the future without Federal
action condition developed in step 2 (risk evaluation factors of annual probability of
failure, life safety and economic and environmental consequences, and costs and
benefits). When evaluating the alternative plans include all significant resources used
by the alternative, the anticipated results of the alternative, and the plan effects on life-
safety, economics, and environment. They also include contributions to the dam safety
risk management objectives, compliance with environmental laws and regulations, the
four evaluation criteria (completeness, effectiveness, efficiency and acceptability)
(reference ER 1105-2-100, reference A.39) and comparison with tolerable risk and dam
safety objectives.

9.5.5.1.2 The second task is to compare each with Federal action condition risk to
the future without Federal action condition risk and document the differences between
the two.

9.5.5.1.3 The third task is to characterize the beneficial and adverse effects of each

plan with respect to magnitude, location, timing and duration. Beneficial and adverse
effects of each plan must be evaluated against the without future Federal action plan.
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Special care must be taken to insure that the plan will not result in increase incremental
or non-breach risks. Identification and documentation of tradeoffs will be required to
support the final recommendation. The effects include those identified during the
evaluation phase and any other significant effects identified in step 5 (Compare
Alternative Risk Management Plans).

9.5.5.1.4 The fourth task identifies the plans that will be further considered, dropped
or reformulated in the DSMS process. A plan will be further considered based on a
comparison of the adverse and beneficial effects and the extent that the plan achieves
the dam safety objectives.

9.5.5.1.5 As part of the need to consider completeness, efficiency, effectiveness,
and acceptability those alternatives that will be carried forward will undergo a
constructability evaluation at or near the completion of this step (see 9.6.8.2.2).

9.5.5.2 Steps in the procedures may be abbreviated by reducing the extent of the
analysis and amount of data collected where greater accuracy or detail is clearly not
warranted by the cost of the plan components being analyzed or the lack of their impact
on decision making. The steps abbreviated and the reason for abbreviation must be
documented in the study reports.

9.5.6 Step 5 — Compare Alternative Risk Management Plans. In this step, plans
(including the without future Federal action plan) are compared against each other, with
emphasis on the outputs and effects (anticipated results of the alternative and the plan
effects on life safety, economics, and the environment) that will have the most influence
in the decision making process, e.g. annual probability of failure, life-safety tolerable
risk limits, ALARP considerations to include applicable essential USACE guidelines.
Beneficial and adverse effects of each plan must be compared. The comparison step
can be defined as a reiteration of the evaluation step, with the exception that in this step
each plan (including the future without Federal action plan) is compared against each
other and not solely against and future without Federal action condition. The output of
the comparison step will be a ranking of plans.

9.5.7 Step 6 — Selecting a Risk Management Plan. After the initial MSC and
HQUSACE policy compliance review and public review a single risk management plan
will be selected for recommendation from among all alternative plans that have been
considered, including the future without Federal action plan. The criteria for selecting
the recommended risk management plan will generally be based on the ranking
resulting from the comparisons of plans described in 9.5.5. The primary evaluation
factors of life-safety, annual probability of failure, relationship to the tolerable risk limits,
and ALARP considerations including applicable essential USACE guidelines form the
basis for plan selection. Beneficial and adverse effects of each plan must be compared.
Technical acceptability, cost effectiveness, constructability, redundancy, resiliency, and
robustness should also be considered and documented. Other considerations, such as
economic and environmental which may be used in selecting a risk management plan
must be fully documented and defensible.
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9.6 Dam Safety Modification Study Project Management Plan and Tasks.

9.6.1 Project Manager, Lead Engineer, Project Delivery Team, and the Project
Management Plan.

9.6.1.1 The first actions under the study are the assignment of a DSM Project
Manager, a DSM Lead Engineer, creation of a project delivery team, identification of the
vertical team, the development and completion of a project management plan (PMP) for
the study per ER 5-1-11, U.S. Army Corps of Engineers Business Process (reference
A.29) and ER 1110-2-1150, Engineering and Design of Civil Works Projects (reference
A.49), and the development a review plan in accordance with the current Civil Works
Review Policy (reference A.96) The Regional DSPC is responsible for the assignment
of the engineering members to the PDT in coordination the district DSO. The DSM
Lead Engineer must be a member of the Regional DSPC, or as approved by the DSPC.

9.6.1.2 Review and approval process for the PMP is shown in Table 9.1. A copy of
the final DSM PMP reflecting all updates and revisions required from the review process
must be uploaded after PMP approval.

Table 9.1 - Dam Safety Modification Study Project Management Plan — Review &
Approval

MSC HQ
Activity/Document| District (DSPC & RMC/
DSO) DSMMCX*
Concurrent Concurrent | Concurrent

DSO**

Dam Safety Approval

D Review Review (NTE Review
Modification Study| of PMP by (NTE 30 30 days) (NTE 30
PMP DSO
days) days)
Concurrent
Revi q Review and
Review Plan Prepare eVIewW andl certify (NTE 30 N/A
Approve days)

*Review Management Organization
** Includes DSPM, RIT, and other appropriate HQS elements

9.6.2 Establish Vertical Team. Establish the vertical project delivery team (PDT) to
include the appropriate level of district, MSC, DSMMCX, Risk Management Center, and
HQUSACE members.

9.6.2.1 The DSM lead engineer is responsible for leading and directing
development of a comprehensive technical scope and DSM work plan that is
incorporated into the Project Management Plan by the Project Manager and PDT.

9.6.3 Vertical team meetings.
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9.6.3.1 Kickoff Meeting. The district and DSPC will hold a kickoff meeting with
HQUSACE, Risk Management Center, MSC, DSMMCX, and all others involved to
review and obtain concurrence of the PMP prior to approval by the District Dam Safety
Officer and the start of the DSMS study (See Table 9.1). Any review comments are to
be provided the district within 30 days of submission of the PMP for review or the district
will proceed with the submitted plan. An electronic copy of the DSMS study PMP
(review copy) must be uploaded to the Risk Management Center's centralized data
repository at the time of review copy submittal.

9.6.3.2 Risk Management Measures |dentification Meeting. After step 2 (Estimate
Existing and Future without Federal Action Condition Risks) and initial risk management
measures identification, a vertical team meeting must be held to identify and confirm
risk management measures to be used in the development of the risk management
alternatives and to confirm the identified applicable essential USACE guidelines.

9.6.3.3 Risk Management Plan Meeting. After step 3 (Formulate Alternative Risk
Management Plans) there must be a vertical team meeting where the district will
present various alternatives and the initial screening of alternatives will be presented
and discussed. The outcome of this meeting will be agreement on whether authorized
project purposes warrant continued Federal investment and how to proceed. The
meeting notes will document these findings as required in paragraph 9.3.1.2. If
authorized purposes warrant continued Federal investment then, there will be
agreement on those alternatives that will be carried forward to steps 4 (Evaluate
Alternative Risk Management Plans), 5 (Compare Alternative Risk Management Plans),
and 6 (Selecting a Risk Management Plan), and the level of design, cost estimate,
economic, and environmental evaluation that will be required for each alternative.

9.6.3.4 In-Progress Reviews. Additional in-progress review meetings are to be
scheduled with the vertical team on a regular basis not to exceed six month time
intervals. Vertical team coordination and agreement on each step in the progress and
continued advancement is intended to make better use of appropriate USACE
personnel and resources throughout the study. In an attempt to avoid or minimize the
time and expense of these reviews, this process requires active communication and
integration of key vertical team members prior to key study decisions, focusing on the
decisions made to move the study ahead. Documentation of key decisions is to be the
product of the IPR with the vertical team.

9.6.3.5 Tentatively Selected Plan (TSP) Meeting. After step 5, there will be a
vertical team meeting to confirm the plan formulation and selection process, the
tentatively selected plan, and the definition of Federal and non-Federal responsibilities
are consistent with applicable laws, statutes, Executive Orders, regulations and
currently policy guidance. The vertical team meeting should identify any legal or policy
concerns that would otherwise delay approval of the release of the draft DSM Report
and the NEPA document for public review. The TSP meeting ensures vertical team
concurrence on the TSP that will be released as part of the draft DSMR for public,
technical, policy, and legal review and concurrence on the analysis and risk assessment
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the PDT used to inform the TSP decision. This is an in-progress review to align the
vertical team in advance of the DSOG meeting (see 9.6.3.6 below).

9.6.3.6 DSOG Meeting. The purpose of this meeting is to obtain DSOG
endorsement and confirmation of the tentatively selected plan and draft DSM Report
prior to release for concurrent policy, public, IEPR, and legal review. This is further
described in 9.6.8.2.4 DSOG Review. If policy review, legal certification or any other
review results in comments that impact the tentatively recommended plan, the district
will return to the DSOG to present the review findings, including any changes made,
prior to recommending the report for approval. If policy review, legal certification or any
other review does not result in significant comments and does not impact the tentatively
recommended plan, the District DSO, MSC DSO and DSOG Chair recommend the
report for approval and sign the approval memorandum.

9.6.4 External Consultants. In consultation with the vertical team, determine if an
expert advisory panel to support the DSM study effort is recommended and outline the
scope of services to be provided by the board of consultants. The use of these external
consultants is separate from the IEPR.

9.6.5 Project Study Work Plan. Based on the study scope, a study schedule and
cost estimate must be developed for inclusion into the Project Study Work Plan. The
work plan is developed by the lead engineer, and becomes the technical basis for the
overall Project PMP. The work plan must contain an activity based, cost loaded project
study schedule, that reflects the required and anticipated phases and steps of the study
formulation, risk assessment, decision making process, reviews, PED, and
Construction. The PMP should ultimately include a comprehensive breakdown of these
activities and budget requirements presented by fiscal year and total project costs. PED
and Construction activities should be projected for budget planning purposes and reflect
funding requirements by fiscal year. The PED and Construction budgets should be
updated at each project milestone that more clearly defines the proposed risk reduction
plan. The overall activity based, cost loaded project schedule should be updated semi-
annually to reflect changes in the progress of the work, with monthly status reports
submitted to the RMC for program level budgeting and performance metric reporting to
the USACE DSO. Copies of the Project Study Work Plan must be included in the PMP
and provided to the MSC and USACE DSO.

9.6.6 Investigations and Studies. The DSM Study must include sufficient field
investigations, model studies, and other studies to ensure that all dam safety issues
have been adequately defined and the data will support the identified and
recommended permanent risk management alternatives and that a supportable cost
estimate can be prepared for inclusion in the DSM Report.

9.6.7 Risk Assessment. One of the first major tasks of a DSM Study is to perform
risk assessments for the existing condition (or update a previous risk assessment) and
future without Federal action condition as stated in “9.5.3 Estimate Existing and Future
without Federal Action Condition Risks (Step 2).” This is to ensure that all credible
potential failure modes that contribute significantly to the incremental risk of the dam are
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evaluated and the risk associated with those potential failure mode is estimated. All risk
assessments done up to this point are to be reviewed and considered as input for use in
this full risk assessment of the dam. The scope of this risk assessment is to be
established by the district, the DSPC, the PDT, the risk cadre, the MMC, and the RMC.
See paragraph 9.5.3 for more detail. In support of this risk assessment the
documentation of applicable essential USACE guidelines, dam performance report, and
a site characterization report is to be completed prior to the start of the risk assessment.
If these reports where done in support of the IES then they are to be updated as
needed.

9.6.8 Product Review.

9.6.8.1 Review Plan (RP). The District, in coordination with the Dam Safety
Production Center (DSPC) will prepare a review plan in accordance with the current
Civil Works Review Policy (reference A.96). The Risk Management Center is the RMO.
This plan includes all levels of review: District Quality Control (DQC), Agency Technical
Review (ATR), quality assurance and policy compliance review, DSOG review, and
Independent External Peer Review (IEPR). DQC and ATR will occur during key stages
in the development of the particular work product as outlined in the review plan. Figure
9.1 shows the sequence for the various levels of review. (A chart with more detail
concerning the Dam Safety Modification study process is contained in Appendix W.) If
a particular level of review is not anticipated, the RP will document the risk-informed
decision not to perform that level of review. The review plan will include a plan to
capture and document comments and responses throughout the study process. DSM
Reports that recommend the ‘no Federal action’ alternative are to be reviewed in the
same manner as DSM Reports that recommend a Federal action alternative.

9.6.8.2 Agency Reviews.

9.6.8.2.1 In accordance with ER 10-1-51 (reference A.30), the DSMMCX must
establish ATR team membership in coordination with the RMO and appropriate
Planning Centers of Expertise (PCXs). Regional DSPCs must coordinate with the
DSMMCX for establishment of the ATR teams. ATR will be conducted including the
district, MSC, DSPC, DSMMCX, and RMC. The district, DSPC, and the risk cadre will
present the existing and future without Federal action condition risk assessment at the
end of Step 2 — Estimate Existing and Future Without Federal Action Condition Risks for
ATR. The next phase of the ATR will be the presentation of the risk management
alternatives considered by the PDT to the ATR team. Key risk information
(performance, consequences, and construction) that will be important to choosing the
recommended plan will be presented for discussion and concurrence. The ATR team
will include the expertise necessary to evaluate the planning, engineering, real estate,
economic and environmental analysis, cost estimating, and scheduling of the
products/projects being reviewed. ATR certifications must also include determinations
that the DQC efforts, to include district construction personnel involvement and review,
have been performed adequately.
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9.6.8.2.2 A constructability evaluation (CE) will also be required at least two times
during the review process, 1) near the end or at the completion of Step 3 — Formulate
Alternative Risk Management Plans to evaluate the constructability and construction
risks of the various Risk Management Plan alternatives, and 2) during PED (as
discussed in Chapter 22 — Dam Safety and Construction) at the 65% level of plans and
specifications. CE may be required at other times during the life of a project.
Requirements for a CE team are described in paragraph 22.2.6 of Chapter 22. A
Constructability Evaluation Report will be prepared by the CE team, reviewed and
approved by the DSPC and briefed to the PDT.

9.6.8.2.3 The Risk Management Center will review the risk assessment and verify
that risk assessment is in compliance with the current policy for dam safety risk
assessments. The Risk Management Center will review the risk management
recommendations and verify the estimated risk reductions.

9.6.8.2.4 DSOG Meeting and Review. The district and DSPC presents the existing
and future without Federal action condition risk assessments, risk management
alternatives considered, alternative screening criteria and screening methodology, the
TSP, and the draft DSMR to the Dam Senior Oversight Group prior to the release for
concurrent policy, public, IEPR, and legal review. The review managers will present the
major review comments to date, resolution to those comments, and any unresolved
comments to the DSOG at this time.

9.6.8.2.5 Initial MSC and HQUSACE Policy Compliance Review of the Draft DSMR.
The draft DSMR is sent to the MSC and HQUSACE for an initial agency policy
compliance, technical assurance, and legal review of the draft DSMR after the Tentative
Selected Plan is identified and agreed to by the vertical team and reviewed by the
DSOG. The HQ DSPM will provide the RIT with copies of the DSMR and will log the
report into the Office of Water Project Review, indicating the appropriate recommended
reviewers. The Office of Water Project Review will approve release of the draft DSMR
and NEPA documentation for concurrent public and policy review, and, if required,
IEPR.

9.6.8.2.6 Independent External Peer Review (IEPR). Section 2034 of WRDA 2007
(P.L. 110-114) requires an IEPR for all new projects and for all project modifications
that meet the criteria listed in the current Civil Works Review Policy (reference A.96).
This review must be completed before the DSM report is approved. Reference A.96
contains the current guidance for the review for all civil works products. If a Type | IEPR
is not required the Type Il IEPR scope will contain a comprehensive review of the DSM
report in addition to the Safety Assurance Review (Section 2035 of WRDA 2007, P.L.
110-114.) The intent is not to have two separate review panels for the same dam safety
project. This review will be completed within a designated time frame for all DSAC 1
and 2 dams or the project will go forward without the review being completed due to life
safety concerns.

9.6.8.2.7 Final MSC and HQUSACE Policy Compliance Review of the DSMR. The
district submits a revised draft DSMR to HQUSACE for final policy compliance review
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and legal certification after the district and the DSPC resolves any IEPR comments and
any outstanding ATR or DSOG comments.

9.6.9 IRRM Plan. After completion of the DSMS existing condition risk estimate in
Step 2, the district must review and update the IRRM plan as appropriate.

9.6.10 Post-Implementation Evaluation (PIE). The PMP must include the task of
updating the DSMS risk assessment after implementation of the risk management plan.
The dam must be evaluated to determine if the DSMS objectives were achieved to
include evaluation of compliance with applicable essential USACE guidelines. See
Appendix X for further guidance on this post-implementation risk assessment. The
DSAC will not be changed until the PIE is reviewed and approved.

9.7 Dam Safety Modification Decision Document.

9.7.1 Name of Decision Document. The decision document for this phase of the
dam safety portfolio risk management process is called a Dam Safety Modification
Report (DSMR) and must be approved in accordance with paragraph 9.8, before
initiation of detailed design leading to the preparation of the plans and specifications.

9.7.1.1 The DSMR report will include a Dam Safety Action Decision Summary
(DSADS) which is intended to be an extractable, stand alone component of the DSMR
that meets the information needs of senior USACE officials in making dam safety
decisions. The DSADS should be developed as a public document with unrestricted
distribution, but it is not designed to be a public communications tool. Detailed
guidance for preparation of the DSADS is in Appendix Y.

9.7.1.2 The DSM report format, detailed description of the report requirements, and
additional technical guidance is contained in Appendix W. All technical sections must
be appended to the report. The reporting requirements are the same for all projects,
regardless of the type of deficiency or mode of failure.

9.7.1.3 USACE Dam Safety Fact Sheet. The USACE Dam Safety Fact Sheet will
be prepared at the completion of the DSM study to facilitate risk communication to
internal and external interests. This fact sheet is releasable to the general public. See
Appendix E for the format for this fact sheet.

9.7.2 Reports for DSAC 1 and 2 Dams. When a project is placed in DSAC 1 and 2,
an expedited process must be followed in the preparation of the DSM Report. This
expedited process is accomplished by the maximum use of vertical teams, concurrent
ATR, and early initiation of design documentation report and plans and specifications for
the first contracts. This expedited process must not short cut any necessary
investigations and analysis. Field investigations should be started early and include
concurrent analysis for findings as the investigations continue. The NEPA (reference
A.6) and other environmental compliance process (reference A.34) and real estate
processes (reference A.35) must start as early as possible. While the report must be
expedited, it should still follow the format outlined in Appendix Y. During preparation of
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the report, extensive and more frequent communication with approving authorities is
required to assure a smooth and successful expedited approval process.

9.7.3 Cost Estimate, Economic Analysis, and Total Project Cost.

9.7.3.1 Recommended Risk Management Plan Cost Estimate. A Micro Computer
Aided Cost Engineering System (M-CACES) cost estimate is required for the
recommended risk management plan. Cost estimates must include a cost risk analysis
showing the uncertainty per ER 1110-2-1302, Civil Works Cost Engineering (reference
A.50). The level of detail in the cost estimate is to be that of a feasibility report in order
to more accurately identify the baseline cost estimate.

9.7.3.2 Economic and Total Project Costs. The DSMR will present the results of the
economic cost analysis, including the net benefits, and the total project cost for the
recommended risk management plan.

9.8 Submittal, Policy Compliance Review, and Approval Process.

9.8.1 Submittal. For the initial and final submission for MSC and HQUSACE review
the district DSO must submit the DSM report package including a cover letter
requesting policy compliance review in preparation for approval to the MSC DSO, RMC,
DSMMCX, and HQUSACE in the number listed in Table 9.2. Two complete copies and
6 copies of the main report without appendices must be transmitted directly by the
district to the USACE DSO at HQUSACE, ATTN: CECW-CE for concurrent review. The
transmittals must include the completed review checklists as given in Appendix Z - Dam
Safety Modification Report Issue Checklist and Appendix AA - Post-Authorization
Decision Document Checklist. Once the report is transmitted, further work on the
project is accomplished only after consultation with the MSC and the USACE DSO'’s
and their concurrence is obtained. An electronic copy of the DSMR (review copy) and a
USACE Dam Safety Fact Sheet must be uploaded to the Risk Management Center's
centralized data repository (RADS 1) at the time of hard copy submittal. A copy of the
final DSMR reflecting all updates and revisions required from the review process must
be uploaded after report approval.

Table 9.2 - DSM Report Submission

Office Number of Complete Number of Number of

Reports Main Report CD-R
(Includes Appendices) (No appendices) [ Copies of
Paper Copies Paper Copies Full Report

MSC DSO 6 - 10

USACE DSO,

RIT, and DSPM* 2 8 8

RMC 2 - 8

DSMMCX 2 8

* The USACE DSO will send two copies with CDs to the MSC RIT
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9.8.1.1 Modification to the Water Control Plan. If one of the alternatives
recommended is a change to the water control plan, the district is to follow the normal
process of submitting a formal request to the USACE chain-of-command for approval of
the changes in the official water control plan after the DSMR is approved. Guidance is
provided in ER 1110-2-240, Water Control Management (reference A.45).

9.8.1.2 An appropriate level of communication is recommended for all projects. For
DSAC 1 and 2 dams, during preparation of the report, extensive and higher frequency
of communication with approving authorities is required to assure a smooth and
successful approval process.

9.8.2 Policy Compliance Review. HQUSACE will conduct agency policy compliance
review on the draft DSMR once the Tentatively Selected Plan is identified and
concurrence by the vertical team and the DSOG is obtained. HQUSACE will conduct a
second review for policy compliance and legal certification when the final DSMR is
submitted for approval. The USACE DSPM will provide the RIT with copies of the
DSMR and will log the report into the Office of Water Project (OWP) Review, indicating
the appropriate recommended reviewers.

9.8.3 Approval of Dam Safety Modification Reports (Table 9.3).

9.8.3.1 If the DSMS and the NEPA documents are processed as separate
documents:

9.8.3.1.1 If the NEPA process ends with a Finding of No Significant Impact (FONSI)
the District will submit the DSMR, and the Environmental Assessment (EA) with a draft
unsigned copy of the FONSI to HQUSACE. After the report, the EA, and draft FONSI
are reviewed at all three levels, and all the HQ comments are resolved the documents
are ready for signature. The District will be notified and the District Engineer should
then sign the FONSI and transmit the signed FONSI to HQUSACE. Upon receipt of the
signed FONSI the USACE DSO may sign the DSMR.

9.8.3.1.2 If the NEPA process requires a Record of Decision (ROD) the District will
submit the DSMR with the Environmental Impact Statement including comments from
the public and from agencies, responses to the comments received, and a draft
unsigned ROD. After the report, EIS and draft ROD are reviewed at all three levels, and
all the HQ comments are resolved the documents will be approved for signature by the
USACE DSO. The USACE DSO is the signatory for both the DSMR and the ROD.
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Table 9.3 - Dam Safety Modification Report — Review & Approval Requirements

DSAC District MSC HQ
1,2,3,&4 RMC DSO
DSMR ATR w/Risk Quality Concurrence Policy Compliance
Includes: Cadre Assurance with Report Review (OWPR)
Certification*| and Policy | Recommend-
Appendices & Compliance ations Joint recommendation
Risk Estimate. IEPR Review for approval by DSOG
Chairman**
Joint Joint
recommend-| recommend- Approval by
ation for ation for USACE DSO
approval by | approval by
District MSC DSO
DSO
Coordination and collaboration of report findings, conclusions, and
recommendations, and joint approval of the DSMR, are required for
the development of a unified path forward.

* Risk Cadre certification that the risk assessment was properly utilized in the DSMR.
** DSOG Chairman is the USACE, Special Assistant for Dam and Levee Safety

9.8.3.2 When the DSMR and the NEPA documents are processed as a single

integrated document the FONSI or the ROD, per se, (whichever is appropriate) will be a

separate document from the integrated report.

9.8.3.2.1 If the NEPA process ends with a FONSI the integrated DSMR-EA will be
transmitted to HQUSACE with a draft unsigned FONSI. After the integrated report and
draft FONSI are reviewed at all three levels, all the HQ comments are resolved and the

documents are ready for approval. The District will be notified and the District Engineer

should then sign the FONSI and transmit the signed FONSI to HQUSACE. Upon
receipt of the signed FONSI the USACE DSO may sign the DSMR.
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Funding Approved
v
Start DSM Study < DSM Study Completed )
Sec9.6.1&9.6.28&9.6.5&9.6.8& . L)
Appendices E, W, Y, Z, & AA Notify ASA-CW for
concurrence with
‘ Kickoff Meeting* Sec 9.6.3.1 ‘ construction and budgeting.
Sec 9.9
Risk Estimate :or Existing and Update IRRMP as
informed by the :
Future Without Action Condition | > v Notify USACE CDR
risk assessment. and MSC CDR
Sec 9.5.2,9.5.3, & Sec 9.6.7 Sec 9.6.9 o
v o Sec 9.8.3.3
Start Agency Reviews Sec 9.6.8.2 ‘ f
v DSMR approved.
Risk Management Measures FONSI or ROD signed.
Identification Meeting (IPR) IEPR is finalized.
v i
Formulate Alternative Risk Management Plans o
Sec9.5.4 District DSO, MSC DSO, and
DSOG Chair sign joint memo
v
; recommending approval of the
Rl SRR W P DSMR. Sec9.6.3.6 &9.8.3
Meeting (IPR) Sec 9.6.3.3
v :
Evaluate and Compare Alternative bRev(ljse DDSgloRG
Risk Management Plans /Conduct ase .é)n
Constructability Evaluations e YES
Sec 9.5.5&9.5.6 NO
NO
Tentatively Selected Plan DSOG
Meeting (IPR) Concurs with
Sec 9.5.7 &9.6.3.5 Revised
v DSMR?
District & DSPC revise DSMR
based on comments.
DSMR
i i resented to ol
DSOG Meeting and Review P of Comments
TSP and draft DSMR presented to the the DSOG |\ o Require DSOG
DSOG for endorsement and confirmation of by the Review?
the TSP and draft DSMR. district & SN
DSPC. -
Sec 9.6.3.6,9.6.8.2.4, & 9.7
v MSC IPR**
District & DSPC revise DSMR -
based on DSOG comments. District & DSPC finalize DSMR
v Sec 9.7& Appendices W, X, Z, & AA
MSC QA while HQDSPM sends DSMR to USACE Dam Safety Fact Sheet
the RIT and logs report with OWPR. Sec 9.7.1.3 & Appendix E
Concurrent public, policy, technical, & legal A
e, S IR (D et e | District & DSPC finish DQC and ATR
Sec 9.6.8.2.5,9.6.8.2.6, 9.8.1, .8. MSC IPR**
v 4 HQDSPM ds final draft rtto RIT and |
— sends final draft report to and logs
District & DSPC complete draft DSMR » report with OWPR for final MSC & HQ Policy Review,
Sec9.6.8.2.7,9.7, & 9.8.2 e
& Legal Certification Sec 9.6.8.2.7,9.8.1, & 9.8.2

*The Kickoff meeting starts the ongoing process of the vertical team QA and policy compliance
review which will be completed at the time the District DSO, MSC DSO, and DSOG Chair sign
the joint memo to the USACE DSO recommending approval of the DSM report.

** MSC IPR as required.

Figure 9.1 - Dam Safety Modification Study, Review, Decision, and Approval Process.
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9.8.3.2.2 If the NEPA process ends with a ROD the integrated DSMS-EIS will be
transmitted to HQUSACE with a draft unsigned ROD. The integrated document will
include comments from the public and agencies, responses to the comments received,
and a draft unsigned ROD. After the DSMS-EIS and draft ROD are reviewed at all
three levels, and all the HQ comments are resolved the documents will be approved for
signature by the USACE DSO. The USACE DSO is the signatory for both the DSMR
and the ROD.

9.8.3.3 The USACE DSO will notify the Chief of Engineers, the MSC commander,
and the District commander after the DSMR and ROD, if applicable, are signed.

9.8.3.4 Approval-Subject-To-Comments. If the report is approved subject to
resolution of specific comments, the district must provide the MSC and HQUSACE
acceptable documentation during the design phase of the project to show compliance
with the comments.

9.9 Assistant Secretary of the Army for Civil Works (ASA(CW)) Notification and
Concurrence with Construction. The USACE DSO must notify ASA(CW) of report
approvals and the start of the design phase of the project. Two copies of the approved
and final reports must be provided to ASA(CW) for concurrence with construction and
consideration of budgeting as a continuing line item under the project name in the
Construction program.

9.10 Supplemental DSM Decision Documents.

9.10.1 When the original cost of the selected plan in the approved DSMR is
exceeded by 20 per cent, for whatever reason, a supplement to the DSMR will be
prepared and processed for approval in accordance with the guidance for the decision
document.

9.10.2 A supplement to the DSMR will be submitted for approval if additional
significant failure modes are identified after the DSMR is approved.

9.10.3 The supplement to the DSM Report will be prepared and processed for
approval in accordance with the guidance for the decision document. See paragraph
9.10.4 for changes resulting in the need for additional environmental compliance.

9.10.4 If substantial changes are made to the proposed action that are relevant to
environmental concerns; or there are significant new circumstances or information
relevant to environmental concerns and bearing on the proposed action or its impacts
after the DSMR and FONSI or DSMR and ROD are signed, the District will prepare
supplements to the NEPA documents and other environmental compliances in
accordance with applicable regulations.

9.11 Funding of Dam Safety Modification Studies, Reports, and Construction Projects.

9.11.1 Initial Funding for the Study and Report Preparation. For dams operated
and maintained by USACE, funds for preparation of DSM Reports will be made
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available from Dam Safety and Seepage/Stability Correction Program (WEDGE) line
item in the Construction Account, except for projects on the Mississippi River and its
tributaries funded by the Flood Control, Mississippi River and Tributaries (FC, MR&T)
Account. Those projects will be funded from the Construction portion of the FC, MR&T
Account. Districts and the RMC should coordinate plans for studies and should submit
a joint request for Dam Safety WEDGE study funds in accordance with guidance from
HQUSACE. Subject to overall budget constraints, funds should be sufficient in any one
year for the study effort required for a newly identified problem, especially for expediting
risk reduction to DSAC 1 dams. Additional Dam Safety WEDGE funds will be made
available in future years until the report is completed or a no action required
determination is made. For the definition of the Dam Safety WEDGE line item, refer to
the current budget EC.

9.11.2 Funding for Engineering and Design Documents: Following DSM Report
approval, the district must request and use Dam Safety WEDGE funds to proceed with
preconstruction engineering and design activities, and in some cases completion of
plans and specifications and initiation of construction. The USACE DSO will consider
the project’'s DSAC status, national priorities, and overall funding limitations when
approving or disapproving the release of funds. Priority will be risk informed, based on
the magnitude and relative importance of the life, economic and environmental
consequences and the effectiveness of the proposed risk reduction measures for each
dam in relationship to other dams of the same DSAC rating in the USACE portfolio of
dams. The district submits a budget for preconstruction engineering and design
activities during the next budget cycle in accordance with guidance from HQUSACE.
See chapter 6, Dam Safety Risk Management Prioritization, for further details on the
prioritization guidance.

9.11.3 Funding Construction Activities: The decision to fund construction is based
on the results of the DSM studies, the priorities of the USACE DSO considering all
approved DSM reports, and overall budget priorities. The decision on construction
priority is risk informed based on the magnitude and relative importance of the life,
economic and environmental consequences and the effectiveness of the proposed risk
management measures. See Chapter 6, Dam Safety Risk Management Prioritization,
for further details on the prioritization guidance.

9.11.3.1 Districts request funding for the construction of approved dam safety
projects in accordance with current budget guidance from HQUSACE as a line item
project. See annual budget EC, Appendix Ill — Flood Risk Management for the budget
submission requirements and timeline. Typically the DSMR has to be approved by 1
June PY-2 to be funded in the PY, where PY stands for the program year.

9.11.3.2 When a project is ready for construction or land acquisition prior to
receiving appropriations under the project name, the district DSO may request funds
from the Dam Safety and Seepage/Stability Correction Program (WEDGE) line item to
initiate construction; except for projects on the Mississippi River and its tributaries
funded by the Mississippi River and Tributaries (MR&T) Account, in which case
construction funds should be requested in the Construction portion of the MR&T

9-23



ER 1110-2-1156
31 Mar 14

Account. Allocation of WEDGE funds for physical Construction or land acquisition
requires approval of both the USACE DSO and the ASA(CW).

9.11.3.3 Construction or land acquisition may not commence until construction
funds have been specifically allocated for the required work, and a project partnership
agreement (PPA) or amendment has been executed, if required. For DSAC 1 and
some DSAC 2 projects, the USACE DSO may recommend to the ASA(CW) that
construction commence without an approved PPA due to the risk to the public. Even if
a PPA is not required, consideration should be given to developing one, especially for
older projects, to make sure that they meet the provisions of modern day agreements.

9.11.4 Funding Minor Modifications: When the initial analysis of a dam safety
deficiency indicates that the work will cost less than Major Rehabilitation funding cap
(see guidance in the annual budget EC) or the work can be accomplished in one
construction season, 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 Operation and Maintenance funds. If significant risk reduction
can be made at high risk dams for amounts costing less than the Major Rehabilitation
funding cap, districts should coordinate with the MSC and HQ DSPM'’s and the
Operation and Maintenance Account Manager to determine if Operation and
Maintenance funds are available.

9.12 Cost Sharing Requirements. Dam Safety modifications are cost shared in
accordance with the following policies.

9.12.1 All construction funded work beyond the DSMR requires cost sharing
based on the original cost sharing for the project. The PED and Construction phases of
a modification are cost shared. The study phase (IES and DSMS) is not cost shared
and is 100% federally funded.

9.12.2 Section 1203 of WRDA 1986: Section 1203, WRDA, 1986 (reference
A.12) provides for special cost-sharing for modification of dams and related facilities
constructed or operated by USACE. In accordance with long standing Army policy,
Section 1203 cost sharing must only apply to modifications needed to address new
hydrologic or seismic data. While Section 1203 also addresses modifications related to
changes in the state of the art design or construction criteria, this terminology makes it
difficult to define the kinds of repairs that would be applicable, and so it is not used.
Instead, any modifications that are required for safety that are not related to new
hydrologic or seismic data (such as seepage and stability corrections) must be
addressed through the Seepage/Stability Correction Program and cost shared in
accordance with the provisions in effect at the time of initial project construction. The
cost of dam safety modifications needed to address new hydrologic or seismic data
must be cost shared as described below. Section 1203 also may be used to modify
dams built by the USACE where local interests are responsible for operation,
maintenance, repair, rehabilitation, and replacement, but only if Congress directs the
Secretary of the Army to do so, in law, for a specifically named project. Without specific
congressional direction, in law, non-Federal sponsors remain responsible for operation,

9-24



ER 1110-2-1156
31 Mar 14

maintenance, repair, rehabilitation and replacement of these projects, as required by
their authorizations and the terms of the agreements under which they were constructed
by the Federal government.

9.12.2.1 In accordance with Section 1203 of WRDA 1986 (reference A.12) and the
Army policy specified above, costs incurred for modifications for dam safety assurance
(i.e., strictly limited to new hydrologic or seismic data) must be recovered in accordance
with provisions of the statute. The local share of costs must be provided in accordance
with the provisions of the water supply agreement or PPA, generally during construction
. Costs assigned to irrigation must be recovered by the Secretary of Interior in
accordance with Public Law 98-404 (reference A-6).

9.12.2.2 Under Section 1203 and Army policy, for project modifications due to
changes in hydrologic or seismic data, 15% of the cost of the modification is allocated to
the project purposes in the same percentages as the original project costs. General
procedures for determining the amount of sponsor cost are outlined in the following
subparagraphs. These are general procedures that will need to be tailored to fit the
specifics of each individual project.

9.12.2.2.1 Projects with a Formal Cost Allocation. In this case, 15% of the cost of
the modification for dam safety assurance must be allocated among project purposes in
the same percentage as the construction expenditures in joint-use facilities are
allocated in the cost allocation currently in effect.

9.12.2.2.1.1 The cost allocated to each project purpose will then be shared in the
same percentage as when the project was constructed, or when the purpose was
added, whichever is appropriate.

9.12.2.2.1.1.1 For large reservoir projects, it is likely that the cost assigned to flood
control is 100% Federal. The cost assigned to power generation is most likely 100%
non-Federal (to be reimbursed by the sale of the power). Costs may have been
allocated to water supply or to conservation. Costs allocated directly to water supply
are 100% non-Federal costs. Where costs have been allocated to conservation, water
supply users may have contracted for a portion or all of the conservation storage. In
such cases, the contract will need to be modified if it does not include provisions of
payment for the proposed work.

9.12.2.2.1.1.2 For illustrative purposes, assume a dam safety modification cost of
$15 million, and a formal cost allocation that assigns 60% of the construction costs to
hydropower, (with 45% as the hydropower joint-use construction costs); and 40% of the
construction costs to flood control. Under this example, hydropower interests would
have to repay $1,012,500 [($15,000,000 x 0.15) x 0.45].

9.12.2.2.1.1.3 If there was no sharing of the initial construction costs (either cash

or the value of real estate) allocated to flood risk management, all of the modification
costs assigned to flood risk management would be Federal.
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9.12.2.2.1.1.4 If a sponsor shared in the initial construction costs allocated to flood
risk management (either cash or the value of real estate), the dam safety costs
assigned to flood risk management would be shared on the same percentage basis.

9.12.2.2.1.2 In cases where storage is reallocated from flood risk management to
another purpose, the sponsor for the added purpose is responsible for repaying a share
of the dam safety modification costs. For example, if a contract is executed for water
supply that assigned 1.5% of the joint-use cost of major replacements to a water supply
sponsor, this sponsor would be required to repay $33,750 of the dam safety costs
[($15,000,000 x 0.15) x 0.015].

9.12.2.2.2 Projects without a Formal Cost Allocation, but with a signed Project
Partnership Agreement or Project Cooperation Agreement or Local Cooperation
Agreement: An agreement for the initial project construction may contain an allocation
or assignment of costs among project purposes.

9.12.2.2.2.1 For projects with this type of agreement, 15% of the cost of the dam
safety modification must be assigned to project purposes in the same manner as costs
were allocated for the agreement, and shared in the same percentage according to the
terms of the agreement. The percent joint-use facilities cost should be used if available;
otherwise, the assignment is based on the percent of total cost.

9.12.2.2.2.2 As before, assume a dam safety modification of $15,000,000; project
agreement requiring a sponsor to provide a one-time payment of $3,000,000 (5%)
toward the construction of a project with an actual initial construction cost of
$60,000,000. The sponsor in this example would be required to repay $112,500
[($15,000,000 x 0.15) x 0.05].

9.12.2.2.3 Projects without a Formal Cost Allocation or a signed agreement: In
most cases where there is no signed agreement, there was some sort of a letter of
intent at the time of construction that indicated what items of local cooperation that non-
Federal interests would provide, such as lands, easements, rights-of-way, relocations,
or disposal areas (LRRED).

9.12.2.2.3.1 These projects will require a review of letters of intent or other
documentation of arrangements for provision of LERRD, or of cash contributions by a
sponsor at the time of project construction. If a sponsor accomplished some portion of
the required work, such as relocations, or made cash contribution, the value of the work
or the contribution should be converted to a percent of total initial project cost. Fifteen
percent of the cost of the dam safety modification will be shared in the same percentage
as the percentage of total initial project cost, computing the non-Federal share as the
percent of contribution to total cost. The percentage should be computed based on
actual rather than estimated cost of construction, if available.

9.12.2.2.3.2 For example, if the actual construction cost was $50,000,000, and
non-Federal interests contributed LERRD’s valued at $500,000, the non-Federal share
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of initial construction was 1%. In this case the non-Federal share of a $15 million dam
safety assurance modification would be $22,500 [($15,000,000 x 0.15) x 0.01].

9.12.2.2.4 Contract for Storage. In some cases water supply storage may have
been reallocated from conservation or from flood control storage. The agreement for
the reallocation of storage is a contract. The terms of the contract will specify what
storage capacity is provided in return for the payment amount. The contract usually
defines how the amount paid by the contract holder was computed and shows the basis
for the assignment of costs. The share of cost to be paid for the dam safety
modification should be allocated in the same percent as the cost of joint use facilities
was allocated. In such a case, the contract will need to be modified if it does not include
a provision for payment of the proposed work.

9.12.3 Seepage/Stability Corrections do not qualify under Section 1203, WRDA
1986 (reference A.12). Therefore, 100% of the modifications must be cost shared in
accordance with current cost sharing policy as defined below.

9.12.3.1 Projects with a formal agreement with a non-Federal sponsor that
identifies the cost sharing percentages for major rehabilitation or dam safety
modifications must be cost shared in accordance with the current agreement (contract).

9.12.3.2 Projects without a formal agreement will be cost shared at the same ratio
as the original cost sharing for the project.

9.12.4 Special Cost Sharing for Navigation and Hydropower.

9.12.4.1 For navigation projects, dam safety modifications must be cost shared by
the Inland Waterways Trust fund or the Harbor Maintenance Trust Fund in accordance
with WRDA 1986 as amended (reference A.12).

9.12.4.2 For hydropower dam safety modifications, costs are reimbursed, over
time, by the affected Power Marketing Administration (PMA) in accordance with the joint
use percentage for that particular dam.

9.12.4.3 Cost sharing for major maintenance work under the Operation and
Maintenance account will be the same as cost sharing for ordinary annual operations
and maintenance.

9.13 Sponsor Identification. Requirements for cost sharing, and the identification of
non-Federal sponsors (or partners) must occur very early in the study process to ensure
that the non-Federal interests are willing cost share partners. Uncertainty about
sponsorship and the lack of meaningful sponsor involvement in the scope and extent of
dam safety repairs can cause delays to the dam safety modification work. Before
initiating discussions with project sponsors (or potential sponsors) on cost sharing, an
interpretation on the need for sponsorship and the application of the generic guidance
contained in this regulation must be forwarded to HQUSACE, ATTN: Dam Safety Officer
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for information. This should occur within 60 days after the DSMS is started and study
funding is received.

9.13.1 Reports must include documentation of substantive involvement and
coordination with non-Federal sponsors (or partners), and expressions of their
willingness to cost share in the dam safety assurance work when required

9.13.2 On projects classified as DSAC 1 or 2, the lack of sponsor identification
must not delay completion of the report. When a sponsor cannot be identified, the
district must notify HQUSACE, ATTN: Dam Safety Officer and request that project work
continue without cost sharing due to the risk to public safety. Efforts must continue to
find the appropriate sponsor for the modification and recoup the non-Federal share of
the modification cost. Extension of Interim Risk Reduction Measures, including
permanent extension, should be considered in lieu of the dam safety modification in
those cases where a non-Federal sponsor is unwilling or unable to participate as the
cost share partner.

9.14 Cost Recovery. Recovery of the non-Federal share of the dam safety modification
cost will be determined by the current arrangement for project cost recovery.

9.14.1 For costs that are reimbursable through the sale of power, the share of
dam safety cost under Section 1203 will be reported to the power marketing
administration for recovery in the same manner as major rehabilitation costs.

9.14.2 For cost sharing based on a project partnership agreement that does not
have a provision for dam safety cost sharing, the agreement will need to be modified to
include the dam safety costs, or a new agreement will be required.

9.14.3 Where the project cost sharing was based on a letter of intent, an
agreement will be negotiated with the sponsor.

9.14.4 In the case of water supply, the existing contract may need to be modified,
or a new contract signed to cover the dam safety cost sharing.

9.14.5 If no current agreement addresses repayment of this cost, the sponsor may
elect to repay the cost, with interest, over a period up to 30 years in accordance with the
provisions of Section 1203 (a) (2) of the Water Resources Development Act of 1986
(reference A.12). If a sponsor is unwilling or unable to cost share the modification, the
district/division will either seek authorization to terminate the project or perform the dam
safety modification at 100% Federal cost and seek reimbursement from the sponsor
through litigation, or extend the Interim Risk Reduction Measures until a non-Federal
sponsor can be identified.
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CHAPTER 10
Dam Safety Risk Communication

10.1 Purpose/Obijective. This chapter provides guidance for USACE to integrate risk
communication throughout USACE Dam Safety Program activities including dam safety
inspections, risk assessments, Dam Safety Action Classification (DSAC), risk reduction
measures and other key actions. The goal is to include the elements of communication
throughout the Safety of Dams regulation. This chapter provides background on the
philosophy and information on strategies and methods. Key elements of this chapter
include:

10.1.1 The importance of communicating project benefits and flood risk during
each step of the Dam Safety Portfolio Risk Management process to include the Dam
Safety Action Classification,

10.1.2 The more consistent inclusion of recommended actions for the public and
others in information releases

10.1.3 The procedures for release of information, and

10.1.4 The coordination and the identification of the shared responsibilities among
the Dam Safety Program, the USACE Flood Risk Management Program and other
entities with responsibilities for communication of flood risk and dam safety.

10.2 USACE Dam Safety Risk Communication Philosophy.

10.2.1 Risk communication is important throughout a successful dam safety
program, and is reflected in the guiding principles for the program.

10.2.2 Risk Communication: USACE will ensure communication regarding
potential inundation hazard, consequences, and solutions are open, transparent and
understandable to the public. USACE will document and routinely report the risk
communications and management decisions.

10.2.3 Communicating risk to the public is a shared responsibility among USACE
and its various stakeholders. An open, interactive and ongoing dialogue is critical.
Communicating risk is as important as assessing and managing risk. Today’s risk
communication goes beyond just communicating technical information — it includes
recognition of important cultural values and ideas that affect decisions. Social context
and culture can influence the beliefs and action for all parties — technical and non-
technical. Communicating the ongoing residual risks associated with the most robust
dam is as important an activity as is communicating any change to risk because of a
change in the dam’s status. Research has shown that communicating recommended
actions to the public is an effective way to change behavior. In emergency situations
communicating the immediate hazard is important and, in most cases, local authorities
will be communicating about the imminent danger.
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10.3 Definition of Communications Terms.

10.3.1 Risk Communication: Risk communication is the open, multi-dimensional
exchange of information. This information includes characterization of the incremental
and non-breach risk, uncertainty in the risk assessment, the life safety impacts, other
benefits and costs (monetary and non-monetary) and the actions that should be taken.

10.3.1.1 Risk communication is a fundamental part of the risk framework and is
integrated into the risk assessment and management steps and ensures that the
decision makers, other stakeholders and affected parties understand and appreciate the
process of risk assessment and in doing so can be fully engaged in and responsible for
risk management. It must begin early and continues throughout the portfolio risk
management process, includes the dissemination of information of any adverse impacts
of the risk reduction actions and how those impacts can be mitigated, and is essential to
risk-informed management. For the purposes of this Engineer Regulation and because
the research strongly points to its effectiveness, public education is included under the
umbrella of risk communication.

10.3.1.2 A critical component of risk communication is the non-breach risk, or the
dam operating as intended, but the risk that remains from spillway flow without breach
or from the dam overtopping without a breach. Districts are expected to compile a
publicly releasable USACE Dam Safety Fact Sheet that provides updated information
about the project at each stage within the portfolio risk management process. This fact
sheet should address the incremental and non-breach risk posed by the dam, and
should graphically display inundation information. Fact sheets should be revised and
redistributed as risk evaluations advance through Periodic Assessment, Issue
Evaluation, and Dam Safety Modification phases. See Appendix E for the fact sheet
format.

10.3.1.3 ltis very important for stakeholders to understand and consider the "non-
breach" risk as it applies to normal operations. In most cases, normal operation during
high-runoff periods causes the most public concern. The high-runoff periods which
result in high river stages downstream of projects may involve high project releases, but
are still within the range of normal operations. In some cases, residents/businesses
have encroached on the floodway downstream of the project over the years and are
under the misperception that downstream flooding would be eliminated, rather than
reduced, by the operation of the dam. Incremental unregulated runoff, which is the flow
entering the river downstream of the project from tributaries, can be a major contributor
to the resultant flow and stages observed at locations downstream of a project.
Downstream users need to gain and maintain awareness that each project has a
detailed water control plan and these plans are followed closely as release decisions
are made. Public involvement during the update of water control plans does give the
opportunity for USACE and the public to share information and impacts as it applies to
the project, its operations, and its authorized purposes. The water control plans are
intended to properly balance risk in meeting all authorized purposes while assuring that
the dam is safely operated. Most dams are authorized to serve multiple purposes (e.g.
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flood risk management, hydropower, navigation, environmental compliance, water
supply, recreation) and the plan must reflect that.

10.3.1.4 USACE Dam Safety Fact Sheet examples are located on the Dam Safety
CoP intranet sites and also on the Technical Excellence Network (TEN) website, Dam
Safety Sub Community at (https://ten.usace.army.mil/TechExNet.aspx?p=s&a=CoPs;7).

10.3.2 Public Affairs: Public Affairs fulfills USACE's obligation to keep the public
informed and helps to establish the conditions that lead to confidence in USACE. Every
member of USACE contributes to effective public affairs. USACE employees are the
most credible and influential spokespersons and they should be encouraged to
communicate with the public by using all communication mediums and using and
adhering to the guidance in this regulation. The primary Public Affairs functional areas
are internal information, public information, and community engagement.

10.4 Types of Communication. There are essentially two types of dam safety risk
communication:

10.4.1 Long term communication; lending itself more to information and actions
that foster involvement in decision making and to public education, and

10.4.2 Warnings or hazard communication of an immediate or imminent danger.

10.5 Communication Planning. Issuing warnings or hazard/emergency
communications is performed by responsible local officials — the mayor, city council,
police, fire or emergency management official, and is, therefore, under their direction.
Generally, the emergency action plan for a project will identify applicable emergency
response officials. Long term communication activities can support the hazard or
emergency communication activities by building an awareness of the possible hazard
and educating people about possible actions in the event, for instance, what to pack
when evacuating, evacuation routes or where shelters are. This chapter of the
regulation deals more with communication over the long term, and communication
planning will include steps to foster better-informed and educated stakeholders.

10.5.1 Communication Planning Scope and Elements: For each step of the
Portfolio Risk Management Process within the dam safety program, it is important that
communication planning include elements related to public education, risk
communication and any appropriate stakeholder involvement. Research has shown
that the most effective plans have these characteristics:

10.5.1.1 They are ongoing (not a singular or set of individual acts);

10.5.1.2 They use multiple channels of communication to reach the audiences and
do not employ a one-size-fits-all strategy (using experts, partnerships with other
organizations, various media and events);

10.5.1.3 They make full use of a range of communication modes (written
materials, television and print media, special events, social media);
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10.5.1.4 They have effective messages (clear, consistent, posing the problem and
solutions, explicit about the potential events, losses, and actions that should be taken,
incremental and ongoing);

10.5.1.5 They use “windows of opportunity” such as a near miss in a near-by
community or a gathering of experts to lead a discussion on a related issue; and

10.5.1.6 They have an evaluation component to determine whether the program is
successful and where improvements can be made.

10.5.2 Communication plans should include the information shown in Table 10.1,
Communication Plan Elements. Communication planning is a management function,
accomplished among numerous staff elements. For detailed communication planning,
the Public Affairs Officer is the appropriate point of contact.

Table 10.1 - Communication Plan Elements

Plan Elements Element Content

Purpose Directly related to the reasons for disseminating and gathering information

Background and Issues Lays out the situation and the issues

Audience Identifies the specific organizations and individuals in the responsible,
affected and interested groups with regard to this project

Messages Most important points for the audiences to know including the benefits and

services provided by the project, the potential issues and recommended
actions by the residents

Strategy How will you achieve the purpose—what methods and communication
channels will you use?

Activities and Tactics What planned activities will support your strategy?

Products What products will you develop to provide information. A minimum

requirement of a fact paper, talking points and frequently asked questions will
provide you with the basic documents to ensure consistent communication
(Sample Frequently Asked Questions are provided in Appendix AB

Evaluation How will you know the plan’s purpose has been achieved?

10.5.3 Social Media: USACE social media sites have played an integral role in
keeping communities apprised during flooding and other emergency situations as well
as on current events. USACE leadership encourages the safe and responsible use of
social media platforms and tools to enhance credibility and increase transparency.
Under the direction on social media provided in Directive-type Memorandum 09-026,
USACE officials are able to instantly communicate missions, initiatives, and major
events to stakeholders. Social media provides USACE the ability to share information
while allowing the public the opportunity to provide comment, ask questions and discuss
USACE topics.

10.5.4 Guidelines on Release of Information: Department of Army regulations call
for the release of unclassified information about the Army and its activities to the public
with maximum disclosure and minimum delay. As noted in other chapters in this
regulation, release of information regarding dams should be coordinated with the
appropriate public officials, such as elected officials and State Dam Safety agencies,
prior to the public release. Advance coordination helps assure our partners that USACE
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is taking appropriate actions. Operating project personnel are often the first to receive
public inquires, and should assist in communication activities.

10.5.5 Public Affairs Guidance on Release of Information: In some instances
Public Affairs Guidance may be issued on a particular element of the Dam Safety
Program. This guidance should be used when developing the communication plan and
incorporated into the strategy and activities.

10.5.6 Specific Release Guidance: For security reasons, numerical risk results,
aggregate lists of dams with the assigned DSAC, detailed description of dam
deficiencies, and portfolio ranking should not be released to the public. Such
information may be provided on a regional and project specific basis to federal
agencies, adjacent and potentially impacted dam and levee owners and sponsors, and
state and local authorities who provide emergency management services. Information
should only be provided on a need to know basis, when it assists those entities in
protecting health, safety and welfare. Sharing in that manner while limiting the extent to
which the information could be used to threaten the project's security, advances Federal
Governmental interests. Sharing of inundation maps and associated data must be in
accordance with current USACE policy (reference A.97).

10.5.7 Risk Communication Specifics: Research has shown that many people are
not as concerned about the “perceived risk” or “event probability” — just about what they
should be doing. However, in projects where the public and other stakeholders are
looked to for input on the decisions, knowing and understanding specifics about the risk
is important. There are basically three challenges that must be addressed.

10.5.7.1 Knowledge: The audience needs to understand the technical information
surrounding the risk assessment. To meet the knowledge challenge, the technical
information will have to be presented in a variety of ways.

10.5.7.1.1 Information materials (pamphlets, fact sheets, and publically releasable
reports) must comply with USACE Policy on Release of Inundation Maps (reference
A.97) and must coordinate potential release of sensitive information with Security
Officer and Office of Counsel regarding,

10.5.7.1.2 Visual representations of risk (graphics, such as simple diagrams, pie
charts and conceptual drawings),

10.5.7.1.3 Face-to-face communication (presentations with detailed graphics and
handouts),

10.5.7.1.4 Stakeholder participation (small group discussions with facilitators who
are knowledgeable about the risk), and

10.5.7.1.5 Technology assisted communication (websites and interactive models
of risk).
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10.5.7.2 Process: The audiences need to feel involved in the risk management
process. To meet the process challenges, the audience will have to be included in how
the risk is being managed. The audience may be involved in helping to develop the
ways the decisions will be made, making the decision or even implementing.

10.5.7.3 Communication Skills: The audience and those who are communicating
the risk need to be able to communicate effectively. To meet the communication skills
challenge, those who are communicating must have and react to continual feedback
regarding how the information is received and may need to meet with smaller groups or
even more often.

10.5.8 Behavior Change: Research shows that the kinds of information many
people want is related to the actions they should take. Table 10.2 provides examples of
target audiences and desired behavior changes. These example types of behavior
changes should be considered in communication planning, purpose, and documents.

10.6 Coordination. A critical element of risk communication is the coordination that is
necessary within USACE and external to the agency. Communication is a management
function among numerous staff elements. The Public Affairs Office should act as
technical lead in communication plan development.

10.6.1 USACE uses a risk-informed process to manage dam safety issues on a
nation-wide basis. HQUSACE manages the program from the national level, setting
policies, prioritizing studies and actions, and ensuring appropriate support for the
districts in execution of their assigned mission. National oversight is furnished by the
DSSC and the DSOG.
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Target Audience

Behavior Change Desired
(Examples only)

Information & Tools
(Examples only)

Homeowners

Buy flood insurance on
elevate/flood proof home

National Flood Insurance
Program Information; height of
potential flooding; information
on FEMA assistance with
flood proofing; calculator of
household damage at various
depths of flooding

Elevate/flood proof home

Information on FEMA
assistance, technical
specifications, articulation of
financial benefits, calculator of
damage with x feet of water

Individuals living in an
inundation area

Develop emergency plan

Examples of emergency
plans; height of potential
flooding; evacuation routes;
checklists for what to take and
timeline

Evacuate when instructed

Marked evacuation routes, e-
mail alerts, checklists for what
to take, articulation of
consequences of staying

State and local governments

Develop and maintain robust
emergency action programs

Information regarding number
of people at risk, estimates of
damage to critical
infrastructure, economic
impacts

Developers, realtors,
homebuilders

Promote flood proofing in new
construction and renovation

Long term benefits to clients
and customers and the
sustainability of the
community as a whole

Media

Educate and inform public
about dam safety issues

Info about compliance,
educate public about potential
consequences of dam failure

School Children

Increase geographical
understanding of students
benefitting from dams,
awareness of benefits and
risks, encourage parents to
know how to evacuate and
practice (similar to fire)

Education programs, field
trips, incorporate into history
and geography curriculum

Insurance

Provide financial incentives to
those who take steps to
mitigate damage through
raising buildings, flood
proofing and emergency plans

Mitigation measures that can
be provided to customers.
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10.6.1.1 The Dam Safety Program Manager (DSPM) coordinates the internal
communication of dam safety information to the appropriate team members, to include
operations, engineering, Emergency Management, project management, and public
affairs.

10.6.1.2 The Dam Safety Program, with support from PAO, and other staff CoP’s
as appropriate, will communicate dam safety information to stakeholders, local officials
and the public.

10.6.1.3 When a situation exists that requires the development of Interim Risk
Reduction Measures (IRRM), it becomes even more critical for public communication.

10.6.2 Internal coordination: Within USACE, those who will be involved with the
Dam Safety Program, including the communication planning and implementation, will
include, but are not limited to the Dam Safety Officer, the Dam Safety Program
Manager, and representatives from the Flood Risk Management Office and Silver
Jackets, Engineering, Operations, Emergency Operations, Planning, Office of Counsel
and Public Affairs. As the situation dictates, the Commander, the Deputy for Project
Management and other senior civilians in the district and MSC may be involved.

10.6.3 Interagency coordination: Because USACE inspections and risk
assessments may influence other federal agencies, it is imperative that coordination
with these respective agencies be accomplished close to the time that the information is
provided to the public. This may include the National Weather Service, U.S .Geological
Survey, the USBR, the National Resources Conservation Service as well as other
Federal, state and local agencies.

10.6.4 Tribal Coordination: If activities impact or affect tribal land, coordination
with the local tribes will be accomplished by the District’s Tribal Coordinator.
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CHAPTER 11
Continuing Evaluation Inspections, Periodic Inspection, and Periodic Assessment
11.1 Applicability and Policy. This chapter on continuing evaluation inspections,

periodic inspections (PI), and periodic assessments (PA) is applicable to Civil Works
structures including dams, navigation structures, and other water control facilities.

11.1.1 Continuing evaluation inspections consist of annual, routine and
intermediate site inspections having the purpose of visually observing the dam and
foundation surface for evidence of unusual or unexpected behavior. The annual and
routine inspections occur after specified time intervals. Intermediate inspections are
unscheduled and typically occur after unusual loadings such as floods and earthquakes
or as investigations of unusual behavior. Continuing Evaluations are performed for all
dams.

11.1.2 Periodic inspections are recurrent engineering inspections conducted at
dams and other civil works structures whose failure or partial failure could jeopardize
the operational integrity of the project, endanger the lives and safety of the public or
cause substantial property damage to ensure their structural stability, safety, and
operational adequacy.

11.1.3 Periodic assessments consist of a site visit, typically in conjunction with a
periodic inspection, a potential failure modes analysis, and a risk assessment based on
existing data and estimated potential consequences. The MMC Production Center will
typically produce information to assist with estimating consequences. Periodic
assessments will only be done for significant and high hazard potential dams in the
USACE portfolio dams.

11.1.4 The Asset Management operational condition assessment (OCA), when
possible, will be conducted with the periodic and annual inspections (See Joint
Memorandum, 16 October 2009, “Interim Guidance — Operational Condition
Assessments for Inland Navigation” (reference A.101)).

11.1.5 Vegetation management for USACE dams is presented in Appendix AC.

11.2 Institutional Knowledge and Technical Expertise. It is essential that USACE
maintain institutional knowledge and technical expertise in the disciplines related to dam
design and dam safety, including risk assessment and forensic engineering. An
important component of this knowledge is gained by conducting periodic inspections,
periodic assessments and evaluations by district and MSC engineering, construction,
and operations personnel along with RMC facilitators for periodic assessments.
Lessons learned by multi-disciplinary assessment and inspection teams over a long
period of observations and analyses can be applied to the design, construction,
operation, and maintenance of existing and future projects.
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11.2.1 Periodic inspections and assessments of Significant and High Hazard
Potential structures should not be contracted. Where in-house manpower constraints
exist, inspections and assessments may be augmented, in order of preference, by (1)
use of trained and experienced USACE personnel from other districts, or other MSC'’s,
on a fully reimbursable basis; or by (2) contracting for individual qualified personnel as
inspection participants for highly specialized functions, such as underwater diving or
camera work, or other tasks requiring special skills or equipment not readily available in
the USACE.

11.2.2 It cannot be over emphasized that inspections other than routine
inspections should be performed with licensed Professional Engineers or Engineering
Geologist present. Care must be taken to maintain in-house capability for the on-site
conduct of the program and continue to keep the involved disciplines (design,
construction, and operations personnel) fully integrated in project inspections and
assessments. This does not justify maintaining all technical disciplines in all districts. It
may be in the best interests of the project and smaller districts to let other districts assist
in management of their dam safety programs.

11.3 Inspection and Assessment Policy. Civil Works structures whose failure or partial
failure could result in loss of life or major damage to permanent structures, utilities, or
transportation facilities must be periodically inspected and assessed to ensure structural
stability, safety, and operational adequacy. The Hazard Potential of each dam will be
reviewed and revised as informed by the results of the periodic inspection or the
periodic assessment. Changes in the hazard potential category will be made in the
Dam Safety Program Management Tools (DSPMT) which will feed into the National
Inventory of Dams (NID). This policy is to be accomplished using risk assessment and
management tools provided by HQUSACE as follows:

11.3.1 Appropriate instrumentation programs that provide timely and accurate
data for evaluations under all operating conditions support visual inspections and
periodic assessments. During periods when a reservoir is, or is expected to be, above
the maximum pool of record or above a potential “triggering” threshold level established
from past performance, an appropriate team must monitor and evaluate performance
and verify the adequacy of flood and outlet control gates and other equipment, which
facilitate downstream releases. A report of performance outlining the findings and
evaluation must be prepared and documented in a memorandum with a copy furnished
to the MSC for information within 14 days after the event. Evaluation reports provide a
basis for initiating timely remedial or rehabilitation measures and also serve as a
reference for future monitoring.

11.3.2 The operating entity of facilities constructed by USACE and turned over to
others for operation and maintenance is responsible for periodic inspections and all
continuing evaluation inspections after the first and second periodic inspections.
USACE may conduct subsequent inspections and write a report on behalf of the Project
Sponsor, provided appropriate procedural and financial reimbursement arrangements
are made. Inspections must be conducted in accordance with appropriate guidance
contained in the operation and maintenance manual for the facility and in accordance
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with applicable portions of this regulation. In addition, any inspection responsibilities
established by the Project Cooperation Agreement (PCA) must be relayed to the
operating entity at the time of their acceptance of the structure. Dams built by USACE
and turned over to others for Operation, Maintenance, Repair, Replacement and
Rehabilitation (OMRR&R) must include in the Operation and Maintenance (O&M)
manual, a requirement that USACE conducts inspections/assessments; they will be
completed in accordance with this regulation. At a minimum, USACE will verify the
sponsor is complying with the terms of the PCA through audits of inspection reports and
site inspections. USACE is responsible for the. USACE is responsible for the first and
second periodic inspections. See Policy Guidance Letter No. 39, dated 13 November
1992 (reference A.98) for USACE and sponsor responsibilities.

11.3.3 Under the authority of ER 1130-2-530 (reference A.61), USACE should
participate in inspections/assessments of a sponsor-operated and maintained structure
(e.g., local flood protection project) to ensure that the structure is conforming to the
requirements of the PCA, the agreed upon inspection program, and the operation and
maintenance program. USACE participation in these inspections must be funded under
Inspection of Completed Works (ICW) Program.

11.3.4 In cases where ownership, operation, maintenance, or other activities at a
project or its major elements are divided between USACE and other organizations,
private sector (e.g., power plants), government or municipal, USACE should inspect
and/or assess at the appropriate frequency, those features of non-USACE elements
that could adversely affect the stability, safety, or operational adequacy of any USACE
owned, operated, maintained, or otherwise related portion of the project, including
features not constructed by the USACE.

11.3.5 Non-Federal dams located upstream or downstream of a USACE project
may potentially affect the safety of a USACE project. A list of significant dams upstream
or downstream and their points of contact must be prepared and maintained in the
project Emergency Action Plan (EAP). When inspecting/assessing a USACE structure
or project it may be appropriate to evaluate the safety of the upstream or downstream
non-Federal dam(s) and to ascertain operational procedures or emergency situations
that could make excessive demands on a USACE project. When failure of a
neighboring non-Federal structure would cause overtopping or other major damage to
USACE project, USACE should obtain and review the current comprehensive inspection
report, such as a FERC or State Dam Safety Agency report, for the non-Federal
structure. If the non-Federal project has not been inspected within the last five years,
USACE should coordinate with the owner and the regulatory authority to have the dam
inspected. Every effort should be made to encourage owners of such projects to
comply with the inspection requirements in the Model State Dam Safety Program
(FEMA Publication 316 reference A.116).

11.3.6 For projects spanning an international border, every effort should be made
to coordinate with those responsible for the facility across the border to ensure the
continued safe operation of the project. This includes, but not be limited to, inviting
representatives to participate in periodic inspections and periodic assessments;
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providing copies of evaluation reports; requesting copies of their latest inspections, data
collection efforts, and evaluations; and coordinating emergency management activities.

11.3.6.1 For the USACE portion of the dam, the inspections and assessments
must be performed and documented in the same manner as the inspections of all other
USACE dams.

11.3.6.2 For Federal dams owned by other agencies, the inspections and
assessments for the U.S. portion of the dam should be performed and documented in
the same manner as the inspections of USACE dams, unless the owning agency
specifically requests otherwise

11.3.7 Federally owned dams (non-USACE) on a military installation might have a
substantial bearing on the safety of life and endanger downstream property. USACE,
on request of the installation, may inspect, and/or assess these dams on a cost
reimbursable basis. This policy extends to non-federally owned dams on a military
installation where the safety of life and Federal property are in jeopardy from a failure.
These inspections and assessments must be performed and documented in the same
manner as the inspections of USACE dams, except that the reports should be
forwarded to the requesting service branch, installation, and/or agency, which may
include the Installation Management Agency (Army), Naval Facilities Command
(NAVFAC), Installation Department of Public Works (DPW) and to the owner of the dam
if not owned by the installation. For Navy and Air Force dams the reports should be
forwarded in accordance with the MOA between the service and the USACE dam safety
lead district.

11.3.8 Other Federal agencies may request USACE to inspect Federally-owned
dams on their lands or non-Federally owned dams on Federal lands. These inspections
and assessments must be performed and documented in the same manner as the
inspections of USACE dams, unless the other Federal agency specifically requests
otherwise.

11.4 Program Implementation. A periodic and comprehensive inspection and
assessment schedule must be established based on the project size, importance, and
hazard/risk potential. Other inspections, including routine intermediate and informal
inspections, may be conducted between Periodic Inspections/Assessments. MSC Dam
Safety Officers are responsible for management and oversight of the periodic
inspection/assessment program. District Dam Safety Officers are responsible for
implementing the inspection and periodic assessment program.

11.4.1 Frequency of Inspections/Assessments. Inspections and assessments of
all water control facilities must be conducted as outlined below:

11.4.1.1 Dams and Appurtenant Structures. All dams are included in the Dam
Safety Program without regard to the hazard potential classification of the dam. The
guidance for developing the interval for initial inspections and subsequent periodic
inspections/assessments of dams and appurtenant structures set forth in the following
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subparagraphs does not preclude other intervals as the situation or structural integrity
warrants. Nor does this guidance supersede the requirements for a surveillance plan
for the initial filling of USACE reservoirs as prescribed by ER 1110-2-1150 (reference
A.49) and Chapter 17 of this regulation.

11.4.1.1.1 Periodic Inspections.

11.4.1.1.1.1 The first periodic inspection and evaluation of a dam must be carried
out prior to impoundment of the pool; however, if involuntary impoundment occurs
before the first inspection is accomplished; the inspection must be performed at that
time. This inspection will be funded using Construction funds. The initial periodic
inspection of navigation locks must be made immediately prior to flooding of
cofferdams, culverts or chambers. The applicable essential USACE guidelines for the
dam will be identified and documented as a result of this first PI.

11.4.1.1.1.2 Subsequent Periodic Inspections. A second periodic inspection for
new dams must be performed no later than one year after impoundment is initiated.
The 3rd and 4th periodic inspections must also be performed at one fiscal year
intervals. The 5th and 6th periodic inspections must be performed at two fiscal year
intervals. Subsequent periodic inspection intervals may then be extended to a
maximum of five fiscal years with a periodic assessment (generally for Significant and
High Hazard Potential dams), which typically includes the periodic inspection, held at
intervals not to exceed ten years, i.e., generally at alternating periodic inspections.
Annual and routine inspection intervals more frequent than indicated above may be
scheduled, if conditions warrant, as approved by the District Dam Safety Officer. The
second and all subsequent regular Periodic Inspections will be funded with Operations
and Maintenance funds. The identified applicable essential USAEC guidelines from the
first Pl must be reviewed, updated as needed, and the project evaluated for compliance
with these applicable essential USACE guidelines. That list of applicable essential
guidelines and the compliance evaluation must be documented in the subsequent PI
reports. If the list of applicable essential USACE guidelines and the project evaluation
for compliance with those guidelines does not exist it must be developed and
documented during the next scheduled PI, the next PI/PA, or by an Issue Evaluation
Study if that is to be done before the next Pl or PI/PA.

11.4.1.1.1.3 For additional guidance on the Pl procedures see Appendix AD.
11.4.1.1.2 Special Inspections.

11.4.1.1.2.1 Special intermediate inspections should be performed during and
immediately after the dam has passed unusually large floods and after the occurrence
of significant earthquakes, sabotage, or other unusual events reported by operating
personnel.

11.4.1.1.2.2 Special post-earthquake inspections are to be conducted if post
earthquake damage is observed; the ground motion is felt at the dam, or in accordance
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with the following earthquake magnitude and epicenter distance from the dam criteria
provided in Table 11.1.

Table 11.1 — Criteria for Post-Earthquake Inspections of USACE Dams

Epicenter Distance From the Dam (Miles)

Earthquake | (inspect dam if epicenter is within this distance to
Magnitude the dam.)

4.5 10

5.0 50

6.0 75

7.0 125

8.0 200

11.4.1.1.3 Periodic Assessments (PA).

11.4.1.1.3.1 PA Schedule. All significant and high hazard potential dams operated
and maintained by USACE will undergo a PA on a routine and systematic schedule not
to exceed ten fiscal years. A PA is typically to be done in conjunction with the
scheduled PI. For projects where a risk assessment in support of an Issue Evaluation
Study (IES) or Dam Safety Modification Study (DSMS) has been approved that project
may be excluded from the PA process until 10 fiscal years after approval of the risk
assessment. Intervals in excess of 10 fiscal years require approval by the USACE
DSO. Dams which are under construction for risk-reduction actions may be excluded
from a PA until 10 years after modifications are complete because there is to be a risk
assessment at the end of construction.

11.4.1.1.3.2 Initial Periodic Assessments — Level of Effort. Initial periodic
assessments involve a greater level of effort due to the data gathering and
documentation requirements. Once completed, this information will be available for
future assessments, and data collected in the interim and performance history will be
added to the subsequent PA Reports. The periodic assessment will generally be
accomplished in conjunction with a periodic inspection. The district will coordinate and
schedule initial periodic assessments with the Risk Management Center.

11.4.1.1.3.3 Additional guidance on the PA procedures is contained in
Appendix T.

11.4.1.1.4 Continuing Evaluation Inspections - Intermediate, Annual and Routine.
For projects on a five-year periodic inspection schedule with periodic assessments on
an alternating cycle of the periodic inspections, an intermediate or annual inspection of
all or some of the features may be scheduled, if warranted. The periodic inspection and
assessment schedule is based on consequences of failure, age, and degree of routine
observation, performance record and history of remedial measures. Intermediate
inspections must also be made of any portion of a project exposed during dewatering
that could not be accomplished during the scheduled inspection. Completion of dam
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modifications, e.g., major rehabilitations, addition of appurtenant structures, addition of
hydropower, etc., requires a series of intermediate inspections to determine the effect
and performance of new work. A summary of the findings from intermediate inspections
is to be included in the next Pl Report. It is mandatory that district dam safety personnel
and project staff participate in intermediate and annual inspections for all high hazard
potential dams. The intent is to have an engineer(s) of the appropriate discipline and
experience level, based on project specific issues, to participate on the intermediate or
annual inspections. These intermediate and annual inspections of high hazard potential
dam are considered intermediate inspections for reporting purposes. As per Federal
Guidelines for Dam Safety (reference A.114), intermediate and annual inspections
should include a thorough field inspection of the dam and appurtenant structures, and a
review of the records of inspections made at and following the last periodic inspection.

If unusual conditions are observed that are outside the expertise of these inspectors,
arrangements should be made for inspections to be conducted by specialists. Routine
inspections are performed by Operations personnel, in accordance with paragraph
11.4.1.1.5 below and ER 1130-2-530 (reference A.61).

11.4.1.1.5 Routine Inspections. Appropriate employees at the project must make
frequent observations of the dam and appurtenant structures and instrumentation
measurements. The purpose is to identify and report abnormal conditions and evidence
of distress in accordance with training instructions and guidance. Any unusual
conditions that seem critical or dangerous must be reported immediately as Evidence of
Distress, using proper procedures and channels to the DSO, as required by Chapter 13,
paragraph 13.4, of this regulation, and the Emergency Action Plan Notification Plan for
the project. In many cases it will be appropriate to develop a visual inspection checklist
for Operations personnel to use on a recurring basis (e.g. weekly or monthly) to ensure
that critical areas are observed and conditions documented on a regular basis.

11.4.1.2 Other Structures. The district is responsible for establishing periodic
inspection and periodic assessments intervals, for other USACE-owned and -operated
water control facilities. Inspection intervals must be defined in the project Operation and
Maintenance (O&M) manual using a risk informed approach and methodologies.
Projects designed and constructed by the USACE, but operated and maintained by the
sponsor, must also have inspection intervals defined in the O&M manual.

11.4.1.3 Hydraulic Steel Structures (HSS). ER 1110-2-8157 (reference A.58)
requires fracture critical members to be inspected every five years and that all HSS be
inspected not to exceed 25 fiscal years, even if dewatering is required. Based on the
periodic assessment or other risk assessments, a more frequent frequency may be
necessary. When several of the same type of HSS exists at a project, at least one of
each type of HSS must be inspected as part of each periodic inspection. A different
HSS should be selected for each inspection. For HSS whose failure could result in loss
of life, the critical components should be subjected to at least a thorough visual
examination during each inspection. Hydraulic Steel Structures include lock gates, dam
spillway gates, Tainter valves, flood protection gates, stop logs, bulkheads, and lifting
beams used for installing other Hydraulic Steel Structures. A summary of findings and
deficiencies from the HSS inspection must be included in the next Pl Report. The HSS
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inspections should be coordinated to coincide with periodic or intermediate or annual
inspections wherever possible.

11.4.1.4 Stilling Basins. When feasible, stilling basins should be dewatered for
inspection for each periodic inspection if there have been significant releases through
the stilling basin or potential damage or wear is suspected. If no significant releases
through the stilling basin have occurred, or there is no suspicion of damage or wear, the
schedule for dewatering may be deferred until the next periodic inspection. The district
DSO may perform a diver inspection or hydro-acoustic survey to verify that there is no
significant debris in the basin or damage to the structure. When stilling basins cannot
feasibly be dewatered, except for emergency repairs, diver inspections or hydro-
acoustic surveys are recommended to be performed at five fiscal year intervals. If there
is a need, due to acceleration in erosion damage, then surveys may be necessary more
frequently. Changes in the operational release patterns for environmental, fish and
wildlife, or other purposes may warrant more frequent inspections of the stilling basin.
After there have been significant releases through the stilling basin or potential damage
or wear is suspected, the stilling basin must be dewatered for a special inspection or an
underwater inspection performed immediately after the event.

11.4.1.5 DSPMT will be used to schedule PA activities, development of
consequence data, and facilitator support. Therefore, it is essential that districts keep
their Pl and PA schedules updated in the DSPMT.

11.4.2 Report.

11.4.2.1 A formal technical report of the periodic inspection and periodic
assessment must be prepared for permanent record and for reference for needed
remedial work. The report must be based on a detailed, systematic technical
inspection, and appropriate risk assessment methodology for each structure and its
individual components regarding its safety, stability, structural integrity, operational
adequacy, and risk. A single report format must be utilized for periodic inspections and
periodic assessments as described in Appendix AE, Periodic Inspection and Periodic
Assessment Report Format.

11.4.2.2 When the periodic inspection does not include a periodic assessment the
results of the previous PA findings must be reviewed for appropriateness considering
current conditions or state of practice. If there are no significant changes and the risk
assessment is considered adequate, the previous PA sections must be repeated in the
report, and the results of the just completed periodic inspection must be incorporated.

11.4.2.3 If there are unusual performance issues or other issues that need to be
evaluated further to review priorities, an out-of-cycle periodic assessment should be
conducted, and the appropriate report sections must be updated. If a periodic
inspection is performed prior to the initial periodic assessment, the report sections
pertaining to the periodic assessment may be omitted.
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11.4.2.4 USACE Dam Safety Fact Sheet must be prepared based on the PA
results. This fact sheet is releasable to the general public. See Appendix E for the
format for this fact sheet. The fact sheet will address the incremental and non-breach
risk.

11.4.2.5 Routine and other inspection observations indicating that the safety of a
structure is in jeopardy must be reported in accordance with Chapter 13 of this
regulation.

11.4.2.6 The Executive Summary of the report must be provided electronically to
USACE DSPM (HQ-DamSafety@usace.army.mil) and the MSC DSPM within 90 days
of completion of the periodic inspection for a Pl only and within 45 days of the
consistency review for a PI/PA. The Executive Summary and Major Findings must also
be entered into the DSPMT database after the PI/PA is approved. The electronic
summary should be limited in length to 3 pages and contain the information listed in
Appendix AE under Executive Summary.

11.4.3 Report Completion, Submittal Schedule and Quality Control.
11.4.3.1 Report Completion and Submittal Schedule.

11.4.3.1.1 For a Pl only, the completed periodic inspection/periodic assessment
(PAI/PA) report, which is to include the former PA if one was done, is to be submitted to
the MSC DSO for approval within 90 days of completion of the Pl at the dam.

11.4.3.1.2 For a PI/PA, the completed PI/PA the report must be certified and
submitted to the RMC for consistency review within 90 days upon completion of the risk
assessment. Certification consists of the PA team concurrence, the facilitator
certification, and the District DSQO's certification of review. After the PI/PA report is
returned from the RMC consistency review, comments are to be resolved and the
PI/PA report sent for MSC DSO approval within 45 days of the Consistency Review.

11.4.3.1.3 One printed copy and one copy as a searchable PDF file, on a compact
disc, of the report must be submitted by the district to the MSC DSO.

11.4.3.2 District Quality Control Review. The district must establish completion
and tracking standards for the review of the report. The submission must include all
review comments and the resolution of the comments. For periodic assessments, the
PA facilitator will be included in the DQC. An additional signature sheet will be used to
document the PA team concurrence with and facilitator certification of the content of the
report and that the PA was conducted in accordance with current USACE guidance.
The district Dam Safety Officer must certify the review of the report prior to submittal for
the RMC consistency review.

11.4.3.3 Consistency Review and DSOG Presentation.
11.4.3.3.1 Prior to approval of the PA by the MSC DSO and presentation of the
PA to the DSOG a consistency review of the PA will be done with respect to the PI/PA
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evaluations, recommendations, and documentation. This review will be coordinated by
the RMC.

11.4.3.3.2 RMC will have the lead for scheduling presentations to the DSOG. Any
DSOG comments that require changes to the PI/PA report will be documented by
supplemental memorandum to the report since the DSOG review will typically be after
the MSC DSO approval of the PI/PA.

11.4.3.4 At least two printed copies of the report must be retained at the district.
Reports Control Symbol (RCS) is exempt based on AR 335-15 (reference A.26). Each
printed copy of the report must also contain an electronic version of the report (CD or
DVD). The report must also be electronically archived on the RADS Il website as a
searchable PDF file.

11.4.4 Report Approval. The MSC DSO is responsible for approval of all the
periodic inspection/assessment reports on dams operated and maintained by USACE.
The MSC DSO has discretionary authority to delegate approval of the reports to the
district DSO. The DSO will make an approval decision on the periodic assessment
report within 45 days of submittal from the District. Approval of the Periodic
Assessment report by the district or MSC DSO is not approval of the DSAC
recommendation. The USACE DSO has retained approval authority of the DSAC
assignment.

11.4.5 Distribution of Approved Reports.

11.4.5.1 Library Copy. Upon approval of the report, one copy as a searchable
PDF file together with a copy of all correspondence on a compact disc will be sent by
the originating district directly to:

Commander, U.S. Army Engineer Research & Development Center
ATTN: Research Center Library

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

11.4.5.2 District Copies. The districts determine the distribution of printed reports
within their respective offices, to include the project site, local sponsor, military
installation, and other Federal agency and/or state agency, as deemed appropriate.

11.4.6 Obligation to Others. In cases where ownership, operation, maintenance,
and other activities at a project or its major elements is divided between USACE and
others, information pertinent to the condition of project elements owned, operated, or
maintained, or otherwise affected by others, as observed by USACE inspection or
periodic assessment teams, must be furnished to the co-owner. The district DSO must
furnish this information to the FERC, when hydroelectric power projects are under the
purview of the Federal Power Act (41 Stat. 1063, U.S.C. 791-823) 10 June 1920, as
amended (FPA) (reference A.1). Owners and operators of such FERC licensed
facilities must be advised that the information made available by USACE must not be
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presented as representing results of inspections/assessments performed for the
licensee by USACE and is not a substitute for the FERC inspection under the FPA.

11.5 Presentation of Instrumentation and Routine Inspection Data. Plots and written
assessments and evaluations of the instrumentation and routine inspections data must
be included in pre-inspection packets, and in PI/PA reports in accordance with EM
1110-2-1908 (reference A.77), EM 1110-2-4300 (reference A.92), and Appendix U. The
instrumentation data presented in a PA report will extend at least back to when the dam
was constructed and if available groundwater data from pre-construction should be
included. The data should include precipitation and tail water data and key milestones
such as end of construction, first filling, major modifications, and changes in operations
should be noted on the plots.

11.6 Responsibilities.

11.6.1 District Dam Safety Officer. The district DSO is responsible for:

11.6.1.1 Formulating the inspection/assessment plans, conducting the
inspections/assessments, processing and analyzing the results of the instrument
observations, evaluating the condition of the structures, recommending the schedule of
the next inspection/assessment, and preparing and submitting the resulting reports.

11.6.1.2 Coordinating with the district Operations, and Programs & Project
Management (PPMD) Divisions to ensure sufficient funding for inspections,
assessments and remedial measures is budgeted in the Operations and Maintenance,
General account, prioritizing recommended remedial measures as necessary using
HQUSACE national risk-informed priorities for major remedial measures.

11.6.1.3 Notifying the district Commander, the MSC DSO, and the USACE DSO
when allocated funding is insufficient for conducting inspections or other activities
required by USACE criteria and standards and the Federal Guidelines for Dam Safety
(reference A.114).

11.6.1.4 Coordinating with Operations Division personnel of scheduled
inspections/assessments and requesting their assistance and participation. For projects
or structures being inspected for the first time, personnel from the Construction Division
must be invited to participate. A representative(s) of the sponsor and the appropriate
State Dam Safety official(s) must also be invited to attend the inspection. If hydropower
is a feature of the project, the regional FERC office and any licensee must be invited to
the inspection.

11.6.1.5 Forwarding the approved reports to the district Operations Division for
implementation of any routine recommendations. The DSO must coordinate with PPMD
and Operations Divisions to develop schedules and any funding prioritization based on
the Pls and PAs.
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11.6.1.6 Ensuring the inspection team is comprised of the technical, and where
appropriate professionally registered, expertise necessary to execute a thorough and
technically sound inspections and assessments. Lacking district expertise, the Dam
Safety Officer may obtain assistance from HQUSACE, MSC, or other districts.
HQUSACE personnel will not normally participate in inspections unless requested, or
when project conditions dictate. See Appendix AD for further details.

11.6.1.7 Ensuring all recommendations made in the reports are resolved. If the
recommendation is related to confirmed and unconfirmed dam safety issues and interim
risk reduction measures, the district DSPM will update the DSPMT.

11.6.1.8 Updating the deficiency spreadsheet module in the Dam Safety Program
Management Tools and assigning the District priority code 1 through 6 to each
recommendation so the assigned priority can be tracked over time. Only Confirmed and
Unconfirmed Dam Safety Issues and Interim Risk Reduction Measures should be
updated to the DSPMT.

11.6.1.9 Performing annual program review, see paragraph 11.7.

11.6.1.10 The DSO must coordinate with the RMC, who manages and
recommends prioritization of Wedge funded activities, for the scheduling and funding of
non-routine recommendations such as Issue Evaluation Studies.

11.6.2 District Operations Division. The district Operations Division is responsible
for:

11.6.2.1 Performing needed maintenance, such as mowing and dewatering, to
support a thorough and safe inspection, and allowing full access to critical project
features.

11.6.2.2 Accompanying the inspection/assessment team and providing the field
support required for the team. The project staff must be prepared during the
inspection/assessments to operate those project components whose failure to operate
properly could impair the operational capability and/or usability of the structure. Where
the operation of these components is vital to the safe operation of the project under
emergency conditions, the components must be operated using emergency power to
ensure the inspection/assessment team that all critical project features will function
under emergency conditions or in the absence of the normal source of power. Testing
of the emergency power source requires, if possible, the maximum power demand
expected under emergency conditions. Additional details and requirements are
described in Appendix AD.

11.6.2.3 Performing required inspections, such as Gate Operability and Capability
Inspections, and furnishing completed reports to the inspection team.

11.6.2.4 Acting on inspection recommendations for routine O&M in a timely
manner in accordance with the deficiency classification in Table AD.1 in Appendix AD.
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11.6.2.5 Completing an annual inspection of all water control projects and
providing documentation of the findings and status of previous recommended actions to
the district DSPM.

11.6.2.6 Annual budgeting and funding of sufficient funds for the district DSO to
execute the district's Dam Safety Program.

11.6.3 District Programs and Project Management Division (PPMD). The district
PMD is responsible for:

11.6.3.1 Supporting the program with proper funding and coordinate with the
project sponsor as needed.

11.6.3.2 Ensuring the sponsor fulfills all terms of the applicable Project
Cooperative Agreement, Local Cooperative Agreement, or other agreements based on
Section 221 of the Flood Control Act of 1970 (PL 91-611) (reference A.4).

11.6.3.3 Coordinating the timely correction of all noted deficiencies with the project
sponsor.

11.6.4 MSC Dam Safety Officer. The MSC DSO provides quality assurance,
oversight and management for this program. As a minimum, the MSC DSO must:

11.6.4.1 Provide representation at the first and second post construction
inspections, the inspection of high hazard potential structures, and the inspection of
structures whose condition or performance has warranted more frequent attention.

11.6.4.2 Provide oversight for the monitoring of data collection, processing, and
assessment using risk informed methodology.

11.6.4.3 Retain approval authority for the frequency and scope of periodic
assessments, and review/approve the schedules for them in coordination with the RMC.
Intervals in excess of 10 fiscal years require written request and approval by USACE
DSO.

11.6.4.4 Provide oversight and review of the regional database using DSPMT to
include schedules and history of project remedial measures, unless this information is
otherwise recorded in an official database.

11.6.5 Responsibilities for Periodic Assessments

11.6.5.1 District's PA Team Leader: The district will select a team leader
(coordinator) to lead the PA team, coordinate with the facilitator, districtMSC DSPM,
and any technical specialists needed from outside the district to accomplish the
completion of a PA, ensures the PI findings are incorporated into the report and any Pl
recommendations are consistent with the risk assessment findings, coordinate the DQC
review, coordinate the response to review comments, and coordinate the presentation
of the PA findings and recommendations to the district and DSOG with the facilitator.
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The PA team leader signs a concurrence sheet indicating that the report is complete,
properly assembled and formatted, and that the DQC review comments were resolved.
It also represents concurrence with the risk assessment as described below for the
district PA team.

11.6.5.2 District's PA Team: The district’s PA team consists of appropriate in-
house personnel from engineering and operations divisions including field personnel.
Other technical specialists from outside the district may also be called upon as needed
to accomplish completion of the PA. The team compiles all background data and
uploads it to the RADS |l website. The team prepares draft versions of some of the
chapters of the PA report and reviews the background data and consequence products
prior to the PFMA, participates in the PFMA and risk assessment, and prepares the
remaining report sections upon completion of the risk assessment. The PA team signs
a concurrence sheet stating the risk assessment represents the results of the team’s
deliberations and adequately documents the potential failure modes, estimated risks,
and recommendations.

11.6.5.3 Modeling, Mapping, and Consequences (MMC) Production Center: The
MMC Production Center provides consequence estimates, warning time sensitivities for
life loss estimates, and inundation mapping products.

11.6.5.4 Risk Management Center (RMC): The RMC helps identify dams for PA’s
each year using information obtained from the DSPMT, coordinates with the MMC
Production Center to develop breach and non-breach consequence estimates, and
assigns facilitators and any additional technical specialists. The RMC coordinates a
consistency review of PA reports prior to presentation to DSOG for consistency with
respect to their evaluations, recommendations, and documentation. The RMC
coordinates presentations to the DSOG. The RMC manages and recommends
prioritization of the non-routine recommendations from the PA’s related to Wedge
funding on a national level considering DSAC as well as other important factors.

11.6.5.5 Facilitator: The RMC-approved facilitator verifies appropriate district staff
is assigned to the PA team and notifies the RMC if additional technical specialists if
needed. The facilitator coordinates with the district’'s team leader on logistics and
scheduling of the site visit, PFMA, and risk assessment. The facilitator conducts an in-
briefing presentation on the PA process, facilitates the PFMA and risk assessment,
participates in the DQC review, and certifies that the PA was conducted in accordance
with current USACE guidance and that the report represents the spirit of the risk
assessment and team dynamics and properly builds the case for the risk estimates and
recommendations. The facilitator contacts the RMC when the report is ready for
consistency review, participates in the consistency review discussions, transmits the
consistency review comments to the district PA team leader, and coordinates revisions
and vetting of the revised report with the RMC when complete. The facilitator
coordinates the presentation of the PA findings and recommendations to the district and
DSOG with the PA team leader. If alternative views are held by the district those views
are to be presented to the DSOG by the District DSO.
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11.6.5.6 MSC Dam Safety Officer: After all comments resulting from the
consistency and DSOG review have been resolved and closed the MSC DSO approves
the PA report or may delegate approval of the PA report to the district DSO.

11.6.5.7 District Dam Safety Officer: The district DSO signs a certification sheet
stating that the DQC procedures were sufficient and documented and that all comments
resulting from the DQC review have been resolved and closed. The district DSO's
certification of the review of the PI/PA report serves as the district DSO's
recommendation on the DSAC to the DSOG. The DSAC assignment decision is the
responsibility of the USACE DSO. If alternative views are held by the district, the
District DSO presents those views to the DSOG. The district DSO coordinates with the
PPMD and Operations Division to develop schedules and any funding prioritization for
routine recommendations. The district DSO coordinates with the RMC, who is
responsible for prioritization of Wedge funded activities, for the schedule and funding of
non-routine recommendations.

11.6.5.8 District Dam Safety Program Manager: The district DSPM schedules and
budgets for the PA and assigns the district PA team leader and PA team.

11.6.5.9 Dam Senior Oversight Group: The DSOG reviews the PA results and
recommended DSAC and recommends a DSAC to SACE DSO for concurrence and/or
decision, and assists the USACE DSO.

11.6.5.10 USACE Dam Safety Program Manager: The USACE DSPM drafts a
Memorandum for Record (MFR) of the DSAC assignment.

11.6.5.11 USACE Dam Safety Officer. The USACE DSO approves the DSAC
assignment and provides a written notification to the MSC DSO and the district DSO.

11.6.5.12 Sponsors and Trainees: These individuals may participate in the PFMA
and risk assessment at the discretion of the district.

11.7 Program Review. At the end of each fiscal year, the district DSO must review and
set priorities for the recommended routine actions for the next budget submission and
ensure Pl and PA schedules in the DSPMT are updated and accurate.

11.8 Reporting Distress. Refer to Chapter 13, paragraph 13.4, of this regulation for
procedures when reporting evidence of distress.

11.9 Funding. Funding for all routine Dam Safety activities and report preparation
should be budgeted in the minimum funding level of the district's fiscal year budget
request for project operation and maintenance. Periodic inspections and periodic
assessments are considered routine, recurring actions that can be budgeted in the initial
O&M increment for each project. Costs incurred by HQUSACE and MSC personnel are
not funded by the district.

11.9.1 Funding During Construction. Funding for inspections and other Dam
Safety activities for a project during the period of construction must be under Cost Code
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51, Appropriation 96X3122, Construction. The term "period of construction" is defined
as the period from the issuance of the solicitation for the first construction contract to the
date the district Commander notifies the sponsor in writing of the government's
determination that construction is complete; or, to the date the Government takes
beneficial occupancy (for solely USACE retained projects).

11.9.2 Funding During Operations. Funding for inspections and other Dam Safety
activities after the project components are placed in operation must be under
Appropriation 96X3123, Operation and Maintenance, General. Funding for periodic
assessments must be included in the minimum program of the Operations and
Maintenance budget submission.

11-16



ER 1110-2-1156
31 Mar 14

CHAPTER 12
Operations and Maintenance Activities

12.1 General. The transition from construction to operation may consist of overlapping
activities. Therefore, it is very important that problems encountered during construction
be adequately documented and resolved prior to the operational phase. Rigorous and
continuous vigilance, checking, and inspection, for as long as the dam is operational,
are necessary for dam safety, as problems may occur following many years of trouble-
free operation. This is particularly true for untested flood risk management dams where
a significant percentage of the maximum head has not occurred. Guidance on control
of construction is available in EM 1110-2-1911 (reference A.78). Operations and
maintenance policies for flood control operations are covered in ER 1130-2-530
(reference A.61).

12.2 Operations and Maintenance Manual. The Operations and Maintenance (O&M)
manual provides guidance and instructions to project personnel for proper operation
and maintenance of the facility. The O&M manual contains a narrative summary of the
critical dam features including design features with safety limits, equipment operating
and testing procedures, instrumentation requirements, potential failure modes, a history
of problems, and how those problems could adversely affect the structure under stress.
The O&M manual must be prepared during the construction phase and updated as
features are added to the project, when equipment is replaced, or when changes in
project operations are implemented.

12.3 Project Geotechnical and Concrete Materials Completion Report for Major USACE
Projects. ER 1110-1-1901 (reference A.42) requires, as part of the permanent project
record, documentation of the as-constructed geotechnical and concrete materials
aspects of all major, complex and unique engineered projects constructed by USACE,
including all subsequent modifications. This report must be identified, scheduled, and
resourced in the Project Management Plan (PMP). The information and data in this
document must be presented and discussed with the sponsor/owner. The report
provides, in a single document, the significant information needed by the sponsor,
USACE technical staff, and other team members to become familiar with the project.
The report facilitates accurate, timely inspections and performance evaluations, and
serves as the basis for developing and implementing appropriate and effective
modifications, “flood fighting” efforts, and emergency and/or remedial actions to prevent
flood damage, or required as a result of unanticipated conditions or unsatisfactory
performance.

12.4 |Instrumentation and Monitoring. All USACE dams and other water control
facilities are required to have a level of instrumentation that enables proper monitoring
and evaluation of the structure during the construction period and under all operating
conditions. Instrumentation systems are also required to furnish data on structural
behavior for application to future designs. Each dam or other water control structure
should have instrumentation to measure hydrostatic pressure, embankment and
abutment seepage, foundation under seepage, and displacement of major elements of
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the structure as appropriate to address potential failure modes and risks. Strong motion
accelerometers are to be installed in structures located in designated seismic regions in
accordance with ER 1110-2-103 (reference A.44). After a project is operational for
several years, scheduled maintenance, repair, and replacement of instrumentation must
be part of the normal plan of operation. Instrumentation must be properly maintained or
replaced, as necessary, in order to obtain accurate and timely data. Readings must be
made at scheduled frequency and properly recorded and analyzed. Detailed
information on instrumentation for earth and rock fill dams is given in EM 1110-2-2300
(reference A.87) and EM 1110-2-1908 (reference A.77). Information on instrumentation
for concrete dams is given in EM 1110-2-2200 (reference A.85) and EM 1110-2-4300
(reference A.92). Full reliance must not be placed on instrumentation alone to find
problems or to forecast performance since it is impossible to install sufficient
instrumentation to monitor every possible problem area. An extremely important part of
the monitoring program is visual observation to determine evidence of distress and
unsatisfactory performance (reference A.136). Project personnel must receive training
in basic engineering considerations pertaining to major structures, with procedures for
surveillance, monitoring, and reporting of potential problems, and with procedures for
emergency operations.

12.5 Reporting Distress. Evidence of distress in dams, and other water control
structures must be immediately reported to the district DSO. If an engineering
evaluation of the evidence of distress indicates the need for immediate remedial action,
the DSO must immediately report such conditions through command channels to the
USACE DSO. For additional guidance see Chapter 13.

12.6 Operations and Maintenance Program.

12.6.1 Operations activities for Dam Safety includes instrumentation readings,
daily monitoring of the structures, routine equipment testing, and other work items
included in the Operations and Maintenance Manual as routine operations items.

12.6.2 Maintenance activities are divided into two categories (normal repair and
rehabilitation work). Work that does not qualify for Construction funding under either the
Dam Safety Program or the Major Rehabilitation Program must be funded under the
regular O&M Program. Work recommended in the Periodic Inspection Report must be
prioritized and funded through this program unless qualifying under another program.

12.6.2.1 Recurring Maintenance for Dam Safety includes maintenance of
instrumentation, cleaning and flushing toe drains and relief wells, and other work items
included in the Operations and Maintenance Manual as recurring maintenance items.
Drilling for instrumentation or other purposes in or near a dam or dam foundation is not
to be done without prior approval of a drilling plan. A risk assessment, at least the
equivalent of that done in support of the Periodic Assessment, which addresses the
need of the additional or replacement instrumentation, is required as the basis to
support the drilling plan. See ER 1110-1-1807 (reference A.41) for guidance on
development, review, and approval of the drilling plan.
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12.6.2.2 Major Maintenance for Dam Safety includes non-routine major repairs
that exceed a threshold that is defined in accordance with guidance provided in
Engineer Circular for Budget Development for the budget year being considered. Some
examples of major maintenance include concrete and riprap repairs and/or
replacements.

12.6.3 The establishment, maintenance, and control of vegetation pose
Engineering, as well as routine maintenance considerations. In accordance with ETL
1110-2-571 (reference A.95), this guidance establishes minimum requirements for
maintenance/control of vegetation at USACE-owned dams, abutments, spillways,
inlet/outlet channels, and other appurtenances. Details concerns vegetation
maintenance is included in Appendix AC.
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CHAPTER 13
Reporting Evidence of Distress in Civil Works Structures

13.1 Purpose. This chapter prescribes the responsibilities and procedures for the
immediate notification to higher authority of evidence of major distress or potential
failure of civil works projects. These procedures apply to projects under construction or
currently in operation.

13.2 General. Evidence of distress in dams, levees, and other water control structures
must be immediately reported to the District Dam Safety Officer. If an evaluation of the
evidence of distress indicates the need for immediate remedial action, the Dam Safety
Officer must, as soon as practical, report such conditions through command channels to
the USACE Dam Safety Officer. Actions that could impact life safety must take
precedence over notifications to command. The USACE Dam Safety Officer must notify
the Director of Civil Works, the Deputy Commander for Civil Works and Contingency
Operations, and the USACE Commander, if necessary.

13.3 Discussion. The intent of these requirements is to keep the USACE chain of
command situationally aware of dam safety-related issues by ensuring the immediate
reporting, inspection, and follow-up evaluation of conditions that demonstrate evidence
of distress or conditions that could result in a potential hazard at civil works projects. In
all cases the overriding concern must be to get the information in the hands of the
technical staff as quickly as possible so that appropriate evaluation and response
decisions can be made. This is even more critical in cases involving severe distress
(sinkholes, significant seepage/leakage, large slides, gate failures, etc...) because the
response time may be critical in limiting damage and saving lives. In these types of
situations it would be better to have a “chain of command violation” rather than lose
valuable time in the reporting process. It would also be better to raise the alarm of
concern on something that ultimately turned out to be only a moderate issue as
opposed to under-reacting on a problem that turned out to be severe. It is not the intent
for reporting requirements to ever interfere with the local responsibility to react
appropriately in the event of severe distress. The primary focus must always remain on
taking all necessary emergency measures with the appropriate notification following
thereafter as quickly as possible.

13.4 Procedures.

13.4.1 When evidence of distress is reported to the district DSO, the DSO must
confirm the situation and determine if an engineering evaluation of the condition is
needed or remedial measures are required. Initial notification must be made by
telephone to the MSC Dam Safety Officer and Dam Safety Program Manager, with
follow-up documentation and digital photos via email or express mail. The MSC DSO
must notify USACE DSO. If the USACE DSO cannot be contacted, the reporting office
must follow the notification sequence shown in HQUSACE Notification Plan. A narrative
summary with an assessment of risks, and with appropriate photographs, endorsed by
the MSC DSO must follow the initial notification to the USACE DSO and be recorded in
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the Incident Manager within the Dam Safety Program Management Tools (DSPMT).
The DSPMT software contains a built-in mechanism to enter details of the observed
distress.

13.4.2 After action reports must be prepared and submitted to the MSC and
HQUSACE. A post-distress field inspection, and if necessary, a periodic assessment of
risk should be performed to assess damages or physical changes caused by any event
listed in the following subparagraph. If the distress is significant enough to require
operational restrictions, the implementation of restrictions must immediately be
coordinated with the Special Assistant for Dam and Levee Safety. See Chapter 7 for
guidance on interim risk reduction measures.

13.4.3 HQUSACE Dam Safety Notification Plan. The USACE DSPM maintains
and periodically publishes an official HQUSACE Dam Safety Notification Plan. This
plan must be distributed electronically to all DSOs and DSPMs. It must be updated
annually, or as needed, to ensure that names and telephone numbers are current and
accurate. If none of the individuals on the notification plan can be reached, the USACE
Operations Center should be notified at (202) 761-1001.

13.5 Signs of Distress. Typical examples of distress are listed in the paragraphs below.
Distress may be detected by any means, but should be confirmed by visual inspections,
measurements/instrumentation, and monitoring. Since all USACE projects are different,
engineering judgment must always be exercised in determining whether or not an item
warrants upward reporting. The list below simply offers some examples of things which
could eventually rise to that level. Generally, anything which has the potential for life
loss, for significant negative economic implications, or for something which could garner
political or media attention should be reported.

13.5.1 Sloughs, settlement, or slides in embankments such as earth or rock fill
dams, and bridge abutments or slopes of spillway, channels, and lock and dam
abutments.

13.5.2 Evidence of piping, muddy water boils in the areas of a structure such as
embankments, abutments, dam monoliths, outlet works structures, lock walls, or
cofferdams.

13.5.3 Abnormal increase or decrease of flow from foundation drains, structural
joints, or face drains of concrete dams.

13.5.4 Any increase in seepage quantities through or under embankments or in
abutments.

13.5.5 Any significant change in pore-water pressure in either embankments or
their foundations or abutments.

13.5.6 Any significant change in uplift pressures under concrete structures.
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13.5.7 Unusual vertical or horizontal movement, bulges, or cracking of
embankments, abutments, or structures.

13.5.8 Significant cracking of mass concrete structures, either during construction
or after completion.

13.5.9 Sinkholes or local subsidence in the foundation of or adjacent to
embankments or other pertinent structures critical to the safe operation of the project.

13.5.10 Excessive deflection, displacement, or vibration observed in concrete
structures (e.g. tilting or sliding of intake towers, bridge piers, lock walls, or floodwalls).

13.5.11 Erratic movement, binding, excessive deflection, or vibration of outlet and
spillway gates and large flow control valves observed during operations.

13.5.12 Significant damage to any structure (e.g. barge damage to bridge
piers/lock walls or ice flow damage to intake towers and access bridge piers, spillway
erosion damage (lined and unlined), stilling basin damage, cavitation damage to outlet
works and spillways).

13.5.13 Significant damage to, or changes in, structures, foundations, reservoir
levels, groundwater conditions, and adjacent terrain as a result of seismic events.
Special inspections for damages should be made immediately following the events as
described in ER 1110-2-1802 (reference A.52) and in Table 11.1 — Criteria for Post-
Earthquake Inspections of USACE Dams.

13.5.14 Any other indications of distress or potential failure that could inhibit the
operation of a project or endanger life and property.

13.5.15 Excessive vibration, binding, unusual noises, movements, or deflections
of gate hoist operating equipment.

13.5.16 Actual hydraulic equipment operating pressure observed in excess of
125% of the normal operating pressure. Electric motor operating equipment
overheating or stalling.

13.5.17 Erratic movement or unusual sounds such as bumping, jumping, or
popping miter gates.

13.5.18 Wire rope lifting cables or lifting chains observed to have broken strands
or deformed, worn, or severely corroded links.

13.5.19 Frequent power interruptions.

13.5.20 Excessive movement of penstock flexible couplings observed during
operations.
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13.5.21 Penstocks or turbine spiral cases that show signs of distress such as
deformation or cracking.

13.5.22 Major mechanical or electrical equipment at locks and dams or local flood
protection projects observed to fail during project operations.

13.6 Inspections. Special inspections to evaluate damages or changes should be
made immediately following any of the events outlined above. Results of these
inspections and associated recommendations should be forwarded to the district DSO.
The report should include what is believed to have led to the situation, a description of
the incident, damage occurred, distress seen, etc. Actions taken to remedy and future
changes to surveillance and monitoring plans. The RMC will maintain a record of these
reports to help in identifying trends and/or reoccurring problems. The DSO must ensure
that this information is promptly communicated through command channels (MSC and
HQUSACE) so that appropriate decisions regarding the project’s DSAC and national
priority can be made. HQUSACE will ensure proper coordination and involvement of
the RMC.
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CHAPTER 14
Instrumentation for Safety Evaluations of Civil Works Structures

14.1 Policy. All Civil Works water control projects must have an adequate level of
instrumentation, as appropriate to address potential failure modes and risks, to enable
design engineers to monitor and evaluate the safe performance of the structures during
the construction period and under all operating conditions. The term "project” includes
all dams, appurtenant structures, facilities, saddle dams, and any other feature whose
failure or malfunction would cause loss of life, severe property damage, or inability to
perform the authorized purpose. Where it is determined that instrumentation is a
necessary monitoring component, instrumentation will be utilized to enable designers
and operators to verify performance is within tolerable limits relative to potential failure
modes.

14.1.1 The District DSO is responsible to ensure projects are adequately
monitored and must advise the District Commander, MSC, and Headquarters (HQ) if
performance does not comply with safety thresholds or suggests distress of the
structure. Concerns regarding the adequacy of instrumentation, funding, frequencies,
procedures, and staffing must be elevated to the DSO for resolution with District Senior
leadership.

14.1.2 Appropriate instrumentation and monitoring frequency must be based on
that dam's design and potential failure modes analysis. Seepage for example is a
pervasive risk driver within the USACE inventory of dams. Districts must ensure that
critical seepage areas are instrumented and equipment is in good working order.
Monitoring programs must be tailored to each individual dam.

14.2 Risk Informed Instrumentation Monitoring. Instrumentation data is an extremely
valuable asset that supplies insight into the actual behavior of the structure relative to
design intent for all operating conditions. Instrumentation data demonstrates
performance that is uniquely characteristic to the structure and provides a basis for
predicting future behavior. Instruments are used where data is needed to enhance
visual surveillance performed in order to ensure that the risk to life, property, and the
environment presented by the project is within tolerable limits. Instrumented monitoring
is also used to augment investigations of unexpected behavior.

14.2.1 The number of instruments, locations, types, and frequency of readings
should be commensurate with the DSAC and significant potential failure modes
identified for each project. Note: there may be a set of credible potential modes that
when combined they are significant contributors to the flood risk associated with the
dam. These credible potential failure modes should be evaluated and an appropriate
level of instrumentation and monitoring should be implemented to provide an adequate
level of information for evaluating the performance of the dam pertaining to these
credible potential failure modes. Redundancy and use of automated data collection
should be considered for high risk features or for locations that have limited on site staff
or are difficult to access for monitoring and emergency response. Repair, replacement,
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and installation of new devices must be evaluated throughout the life of the project
subject to potential failure modes analysis (PFMA), flood performance, and other risk
considerations. Increased data monitoring and analysis should be performed in
conjunction with unusual loading events, such as high reservoir levels or following
earthquakes. Specific devices and frequency of readings must be documented in
project specific surveillance plans and included as an appendix to the Emergency
Action Plan.

14.2.2 The planning, design, and layout of an instrumentation program are integral
parts of the project design and operation. A life cycle approach is needed; instruments
that were critical for the construction phase may not be critical for the operations phase.
The number and locations of instruments must be annually reviewed to assess if
devices should be abandoned, added, or read at different time intervals. As structures
age and new design criteria are developed, the historical data are relied upon to
evaluate the safety of the structure with respect to current standards and criteria. Older
structures may require additional instrumentation to gain a satisfactory level of
confidence in assessing safe performance.

14.2.3 Instrumentation data can be of benefit only if the instruments consistently
function reliably, the data values are compared to the documented design limits and
historical behavior, and the data are received and evaluated in a timely manner.

14.2.4 Automation of dam safety instrumentation is a proven, reliable approach to
obtaining instrumentation data and other related condition and performance information,
particularly when investigating and analyzing performance conditions that require
frequent, and/or difficult access for obtaining measurements. Automated
instrumentation should be periodically calibrated and verified manually, when possible.
Further guidance for instrument automation is available through ER 1110-1-8158
(reference A.43). Automation should augment field visual inspection and not take the
place of it. It is recommended that automation be accomplished to provide data
sufficient to document the behavior of the structure in response to loadings, to increase
warning times, and reduce exposure of field personnel to harsh conditions. Where
feasible, automation should include verification procedures.

14.2.5 Successful risk management requires a healthy routine monitoring
program, including maintenance, repair, and staff who are trained in data collection and
interpretation. Data assessment must consider the anticipated design performance of
the project, and whether the actual performance is within design safety thresholds.
Data anomalies in critical areas must be promptly evaluated by experienced technical
staff. Evaluation may include but is not limited to verification readings, verification of
calibration and collection methods, visual observation of area and instrument for
damage or distress, and comparison with available redundant instrumentation.

14.2.6 In some cases, where data is complex and is relied upon for life safety risk
reduction decisions, it may be appropriate to utilize independent expert consultants to
review instrumentation data analyses and help validate conclusions.
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14.3 Planning.

14.3.1 Instrumentation Systems. The design and construction of new projects as
well as the rehabilitation, dam safety modifications, and normal maintenance of older
projects present opportunities for planning instrumentation systems for the future
engineering analyses of structural performance. Careful attention and detail must be
incorporated into the planning of instrumentation systems and programs to ensure that
the appropriate potential failure modes are adequately monitored. Once the parameters
that are critical to satisfactory performance are determined by the design, appropriate
instrument devices are selected to provide the engineering measurements to the
magnitude and precision, and response time necessary to measure the parameters and
evaluate project performance. Generally, the types of parameters measured are as
follows;

14.3.1.1 Horizontal and vertical movement;

14.3.1.2 Alignment and plumb;

14.3.1.3 Strains in soil, rock-fill, and foundations;

14.3.1.4 Piezometeric pressure;

14.3.1.5 Uplift pressure;

14.3.1.6 Seismic effects;

14.3.1.7 Seepage clarity (turbidity) and quantity over time, and instantaneous flow;
14.3.1.8 Reservoir levels;

14.3.1.9 Tailwater / River water levels;

14.3.1.10 Precipitation; and

14.3.1.11 Temperature of the structure, ambient air, and water.
14.3.2 References.

14.3.2.1 ER 1110-2-103 (reference A.44) gives guidance on instrumentation for
seismic effects, including instrumentation, automation, and determination of
performance parameters.

14.3.2.2 EM 1110-2-1009 (reference A.72) gives guidance on Structural
Deformation Surveys.

14.3.2.3 EM 1110-2-2300 (reference A.87) provides information on design and
construction of earth and rock-fill embankments.
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14.3.2.4 EM 1110-2-4300 (reference A.92) provides information on
instrumentation requirements for concrete structures.

14.3.2.5 EM 1110-2-1908 (reference A.77) provides detailed information on all
aspects of instrumentation, including staffing qualifications, data management, analysis,
reporting, and long-term reassessments of embankments dams.

14.3.2.6 EM 1110-2-1901 (reference A.74) provides information on analysis of
seepage.

14.3.2.7 Additional information on data documentation is included in Appendix U.

14.3.3 Instrumentation System Requirements. Baseline readings for all
instrument data must be generated. Statistical and graphical methods are simple ways
to establish those baselines. In all circumstances, background information that may
affect the validity of the data or the analysis of the performance must be documented,
archived, and readily available for data reviewers. Other considerations include the
potential for damage during construction and operations; the effects of a severe
environment on the instruments; the personnel requirements for maintenance and data
collection; and the evaluation of the instrument data. Automated systems have
additional requirements as follows:

14.3.3.1 Each instrument must have the ability to be read manually or have
another appropriate instrument that allows verification of the automated data.

14.3.3.2 Each instrument must have the capability to be read at the site and
should be able to be uploaded to a network via satellite / radio / or other telemetry
system.

14.3.3.3 A backup communication link to the district should be provided for the
data transmission to allow redundancy for data acquisition when real time data is
deemed critical to the operation and safety of the structure.

14.3.3.4 Automated data acquisition system should include (1) desktop
microcomputer and (2) laptop/portable microcomputer and / or (3) hand held rugged
reader. The desktop microcomputer serves as the local monitor station to collect,
process, display and produce a hard copy of the data at the project office or other
designated point. This local monitoring station must also be capable of performing a
quality control check of instrument readings, responding to a preset threshold level,
interfacing with existing project hardware and software applications and should have the
ability to be queried from the district or other remote location. The laptop/portable
microcomputer is for infield trouble shooting and maintenance. This laptop/portable
microcomputer will also serve as a backup capable of collecting data manually from the
infield data loggers. Hand held reader may be used as a more rugged and portable
alternative for many of the laptop/portable microcomputer purposes.
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14.3.3.5 In addition to these primary automation requirements, consideration must
also be given to backup power supply, lightning protection, maintenance, vandalism,
system diagnosis, and software versatility.

14.4 Installation and Maintenance.

14.4.1 New Projects. Instrumentation for a project must be included in the design
phase, during construction, and throughout the life of the project as conditions warrant
to reduce or characterize risk. After a project has been turned over to operational
status, appropriate maintenance, repair, and replacement of instrumentation must be
accomplished during the normal operation to ensure continuous data acquisition and
analyses of critical performance parameters. Specialized expertise may be required to
install and maintain instrumentation. Installation should be closely coordinated with
construction activities to minimize instrument damage. Instrumentation systems are to
be properly functioning, calibrated, and conforming to accepted standards and
practices. All monitoring devices and systems will be periodically inspected,
maintained, and calibrated in conformance with established procedures. Results of
those procedures are to be documented and maintained as official records. Repairs,
replacement, reinstallation, and the installation of new instruments are to be
documented and completed in a prompt manner consistent with accepted practices.
Documentation of all essential and significant details concerning repairs or modifications
to existing devices, or the installation of new devices, are to be maintained as official
records.

14.4.2 Existing Projects. Existing projects must be evaluated to ensure that the
original instrumentation is functioning as intended and is still appropriate. Threshold
limits determined for original design condition or major modifications must be examined
and reviewed against current criteria. The instrumentation plan may require
modification to delete some instruments and/or add other instruments in areas on the
project where additional monitoring is required by performance concerns or advances in
design practices. Replacement or addition of instrumentation by drilling or other
invasive methods in an embankment or in the foundation of a dam is not to be done
without prior approval of a drilling plan. A risk assessment, at least the equivalent of
that done in support of the Periodic Assessment, which addresses the need of the
additional or replacement instrumentation, is required as the basis to support the drilling
plan. See ER 1110-1-1807 (reference A.41) for guidance on development, review, and
approval of the drilling plan.

14.5 Data Collection, Interpretation and Evaluation.

14.5.1 Collection

14.5.1.1 Frequency. The frequency with which instrumentation data is obtained
must be tailored to the instrument purpose, period of construction, investigation or other
interest, and project operating conditions. In all cases, sufficient calibration and
background data must be obtained to ensure that a reliable database is available to
facilitate subsequent comparisons. All instrument readings and associated information
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and observations are to be recorded in a maintained database as official records. The
reading frequency of instruments during construction and operating conditions must be
based on needed warning times and anticipated rate of loading, such as changes in
reservoir levels. Reading frequencies are to be determined by a dam safety engineer
familiar with the design, potential failure modes, and performance parameters of the
project.

14.5.1.2 Increased surveillance and monitoring, to include more frequent readings,
may be required when operating under Interim Risk Reduction Measures (IRRM) or
during critical Dam Safety events such as high or surcharge pool or near record pool.
The district must document when this increased surveillance and monitoring is to be
invoked in the project specific surveillance plan. Those instruments that are critical for
monitoring during the increased surveillance and monitoring periods are to be
documented in an addendum to the project specific surveillance or monitoring plan.

14.5.1.3 Personnel Qualifications. Instruments are to be read by qualified
personnel trained in up to date procedures. The specialized experience and skills
necessary for instrument reading are to be maintained for each project. Specialists in
the use of instrumentation are to ensure that field personnel are knowledgeable in the
use and purpose of each instrument. Readings are to be obtained from properly
functioning instrumentation systems that conform to accepted performance monitoring
standards and practices. A schedule that lists when and how field personnel are to
collect, review, and transmit readings is to be maintained for each project.

14.5.1.4 Field Review of Collected Data. Instrument readings collected by project
personnel are to be compared with previous data and reviewed for unexpected changes
or anomalies during the collection process or as soon as practicable. All processed
readings and associated commentary are to be maintained as an official record and in a
readily available database.

14.5.2 Data Presentation and Evaluation.

14.5.2.1 The timely reduction and evaluation of instrumentation data is essential
for a responsive safety evaluation of the project. For all USACE projects, this reduction
and evaluation must occur as soon as conditions warrant from the time that the data
was obtained.

14.5.2.2 As a minimum;

14.5.2.2.1 All instrument data should be plotted as instrument response with
respect to time (time-history plot), as well as to reservoir level or other range of loading
(correlation plot).

14.5.2.2.2 Present the instrument and performance data on cross sections that
show the location of and installation details of the instrument, the foundation geology,
the cross section of the dam with design details of the zones of embankment dams or
the cross section of concrete dams, and the range of the design (design assumption
and performance threshold) values and measured values at the instrument location.
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14.5.2.3 All instrumentation data must be reviewed regularly (typically not less
than quarterly for most instrumentation) and evaluated not less than annually by a
qualified and experienced engineer and/or engineering geologist familiar with the
project.

14.5.2.4 Periods of Increased surveillance and monitoring will require more
frequent and intensive review and interpretation of instrumentation data in accordance
with established plans. Structural behavior that appears to increase risk will be
considered a safety issue and will be investigated.

14.5.3 Performance Prediction. During the initial project design, or reevaluation in
the case of existing structures, the physical properties of the construction materials,
design data, loading conditions, potential failure modes, associated factors of safety,
and the level of risk must be utilized to determine the desired threshold limits for each
performance parameter. In addition, for existing structures, historical performance data
should be utilized. Quantitative values must be established for these limits that can be
translated into measurements of appropriate precision that are readily obtained in the
field, which will enable the designers and operators to evaluate the behavior and
performance of the structure. A detailed discussion of the design assumptions must be
presented in the design documentation report (DDR) for new or modified features. The
threshold limits along with the predicted performance levels must be addressed in the
project instrumentation DDR and in detailed instructions to project personnel and any
other personnel involved with the instrumentation. The method of deriving the
thresholds must be documented to aid response to future exceeded thresholds.
Exceeded thresholds must trigger increased scrutiny and evaluation of structural
integrity.

14.5.4 Monitoring Plans.

14.5.4.1 Monitoring plans should remain adaptive to real time events. The scope,
frequency, and intensity of monitoring and data collection and evaluation are to be
adapted as appropriate to conditions.

14.5.4.2 Data collection, reduction, and evaluation methods should be reviewed
and evaluated routinely (at least annually) to identify ways to improve the process,
make it more efficient, and adjust monitoring frequencies as appropriate to project
conditions. If resources limit data collection / reduction / evaluation, priority should be
given to gather and assess data associated with high risk project features, based on a
PFMA or detailed risk assessment.

14.5.5 More detailed guidance for data acquisition, interpretation and presentation
can be found in Appendix U of ER1110-2-1156, EM 1110-2-1908 (reference A.77), and
EM 1100-2-4300 (reference A.92).

14.6 Reporting.
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14.6.1 Upon completion of new projects or significant modifications to projects, the
instrumentation data along with the written evaluation must be consolidated and
submitted to the MSC DSO in accordance with Appendix U and ER 1110-1-1901
(reference A.42). A written evaluation must also be incorporated in the subsequent
periodic inspection reports. This activity is to be budgeted and paid for by the project
construction funds.

14.6.2 Annual Dam Safety Instrumentation Program Review and Project
Performance Review.

14.6.2.1 The District DSO must provide annually to the MSC DSO a written
summary and evaluation of the district’s instrumentation program. The annual program
review must present a district level review of the Dam Safety instrumentation program
(one to two pages) and a summary evaluation of the performance of each dam in the
district’s dam safety program.

14.6.2.2 The project summary will be a one or two page summary for each dam
addressing the instrumentation status (document changes in instrumentation),
evaluation of project data and performance and presentation and discussion of any
abnormal readings.

14.6.2.2.1 The summary will include a plan showing project features and
instrumentation location and a representative cross section(s) that show the range of
readings measured for the year. The cross section will show the location of and
installation details of the instrument, the foundation geology, the cross section of the
dam with design details of the zones of embankment dams or the cross section of
concrete dams, and the range of the design (design assumption and performance
threshold) values and measured values at the instrument location.

14.6.2.2.2 The annual summary will also include a specific write up on the
performance of all high risk (DSAC 1 and 2) dams.

14.6.3 The project information obtained annually must be included in periodic
inspection reports of the project in a format in accordance with Appendix U and AE of
this ER, EM 1110-2-1908 (reference A.77), and EM 1110-2-4300 (reference A.92).

14.6.4 Instrumentation program records must also be reported to and retained by
the operations project staff.

14.7 Funding. The appropriate funding (General Investigation, Construction General,
Operation and Maintenance, General appropriations, etc.) must be utilized to
accomplish the level of instrumentation outlined in this regulation for a new dam or
modification of a dam. Funding for maintenance of instrumentation, data collection,
data analysis, and reporting must be included in the minimum routine program of the
annual Operations and Maintenance budget submission. New or replacement
instruments must be programmed in the annual budget submissions as non-routine
work items, and prioritized based on criticality. A risk assessment, at least the
equivalent of that done in support of the Periodic Assessment that addresses the need
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of the additional or replacement instrumentation is required as the basis to support the
need for the new or replacement instrumentation. The DSAC, the magnitude of the
flood risk, and the potential failure modes that are contributing to the flood risk must be
considered in budget prioritization, and coordinated with Operations and Programs staff.
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CHAPTER 15
Dam Safety Training

15.1 Overview. USACE has an extensive program for training personnel in all matters
related to its mission in water resources development. Much of the training is directly or
indirectly related to dam safety. A comprehensive training program is conducted for
dam operation and maintenance personnel. This program is designed to acquaint
project personnel with basic engineering considerations pertaining to the major
structures, with procedures for surveillance, monitoring and reporting of potential
problems, and with emergency operations. In addition, the technical staff at the district
office requires training to build expertise and ability to respond to emergencies. USACE
has a training course on “Dam Safety” and has supported the development of the
Training Aids for Dam Safety (TADS) Program (reference A.120). In 1991, the FERC
initiated a training course on “Emergency Action Plan”. ASDSO maintains a list of
currently scheduled dam safety training courses on the website at
http://www.damsafety.org.

15.2 USACE Training Course on Dam Safety. USACE Proponent Sponsored Engineer
Corps Training (PROSPECT) program offers a course titled “Dam Safety”. Through
lectures, case histories, and structured student discussions, the course covers all
aspects of a dam safety program. The course outlines technical considerations
(hydrologic, seismic, geotechnical, electrical/mechanical and structural) as well as the
operational requirements (operation, maintenance, surveillance, preparedness, training,
and notification). Because of this broad coverage of the entire program, this course is
appropriate for technical, management, and operations staff. The scope and
implementation details of the Dam Safety Program are covered in detail. Presentations,
video modules, case histories, and a walk-through inspection are used to effectively
present a multidiscipline approach to the successful monitoring and evaluation of
USACE dams. Additional technical coursework within the PROSPECT program is
under consideration and development to allow students even more in-depth training
opportunities.

15.3 National Dam Safety Conferences. National dam safety conferences, such as the
Association of State Dam Safety Officials (ASDSQO) annual conference, the United
States Society on Dams (USSD) annual conference, the USACE Infrastructure
Conference, the USACE Dam Safety CoP Conference, and conferences sponsored by
other agencies, have speakers who are involved in state-of-the-art dam safety
evaluations and remediation. These conferences are a great opportunity to share the
technology and experiences of dam safety with people from other agencies, and within
USACE. Participation in these conferences can be valuable training in dam safety
activities.

15.4 Exchange Training — District to District. Participation in another district's dam
safety training, periodic inspections, and emergency exercises can be good training in
dam safety and can spread the good things learned in one district to other districts.
Other districts should be invited to attend periodic inspections, dam safety training, and

15-1



ER 1110-2-1156
31 Mar 14

emergency exercises, and whenever feasible, dam safety personnel should participate
in those activities in other districts. There is a lot of information and experience
available that could be beneficially shared within districts and both districts could gain
from the activities. In addition, developmental opportunities to a construction office to
participate in an on-going dam rehab/remediation can be an extremely valuable training
tool.

15.5 Training Program for Operations and Maintenance Personnel.

15.5.1 Dam Safety. Recognizing the important role that onsite operations and
maintenance personnel have in dam safety, MSC commanders were directed in 1978 to
develop a training program that addresses the following items:

15.5.1.1 Discussion of basic typical design considerations for various types of
construction, including hydraulic considerations and foundation factors

15.5.1.2 Procedures for monitoring potential problem areas
15.5.1.3 Dam safety features in design and construction.
15.5.1.4 Normal operation, surveillance, monitoring, and reporting procedures

15.5.1.5 Emergency operations, surveillance, monitoring, and reporting
procedures

15.5.1.6 Project specific features and history of problems and potential problems.

15.5.2 Training Frequency. All new field employees and field contractor personnel
must have a minimum of 6 hours training shortly after starting duty and at least 6 hours
refresher training every five fiscal years.

15.5.3 Records. The Operations Project Manager must document all formal
training. These records must be kept on file at the employee’s project office and must
be available to the periodic inspection team and readily accessible for emergency
response.

15.5.4 Exercises. Upon completion of the initial safety training at a new project,
EAP exercises are developed based on the most probable emergency situations that
might occur on each major dam feature. Operations personnel should participate in all
regularly scheduled emergency exercises at their project or other projects in order to
develop a better understanding of their role in an actual emergency.

15.6 Sample Dam Safety Training Course Outline for Project Personnel.

15.6.1 Purpose of Training Program. Include the following subjects in the training;
basic objectives, history of dam failures, and films or slides depicting dam safety
problems or failures.
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15.6.2 Dam Safety Features in Design and Construction. Design philosophy for
dams, design assumptions, construction history, salient features and regulating
philosophy for the project, and past monitoring, experiences and performance for
projects.

15.6.3 Normal Operation, Surveillance, Monitoring and Reporting Procedures.
The value and use of instrumentation, effect of pool rises on monitoring requirements,
reservoir regulation manuals, day-to-day surveillance, documentation of plans, records,
reports, etc, generalizations on what is and what is not critical to safety of the structure,
public relations with local communities, and coordination and notification to downstream
water users and recreationists on controlled releases and flushing operations.

15.6.4 Emergency Operation, Surveillance, Monitoring and Reporting Procedures.
Observations of evidence of distress, methods of treating obvious safety problems,
knowledge of potential flood area downstream, alerting USACE offices to emergency
conditions, and alerting police and local civil defense groups to emergency conditions
must be established for each dam.

15.7 Dam Safety Training Courses.

15.7.1 Existing Available Courses.

15.7.1.1 Bureau of Reclamation Safety Evaluation of Existing Dams (SEED). The
USBR has a dam safety training course for their personnel. In some cases it is more
cost effective for USACE personnel in the western portion of the country to attend these
courses than the PROSPECT courses. This training is another option that should be
considered when selecting training for USACE personnel in dam safety.

15.7.1.2 Training Aids for Dam Safety (TADS).

15.7.1.2.1 Background. In 1986, USACE, along with 13 other Federal Agencies,
all members of the Interagency Committee on Dam Safety (ICODS), joined forces to
develop a professionally prepared TADS Program (reference A.120). The TADS
materials are arranged in three components that cover dam safety inspections, dam
safety awareness and program development, and evaluations and remedial actions
(reference A.115).

15.7.1.2.2 Structure. The entire package consists of 21 self-paced individual
instruction modules that focus on performance of job tasks. Each module features a
workbook text. The material is presented in a straightforward, easy-to-manage manner.
Each workbook contains a glossary of terms and a list of references from which to
obtain additional information. Some modules are supplemented with videotapes that
illustrate certain concepts. Because the modules are self-contained, individuals may
tailor a learning program to meet specific work requirements or personal needs.

15.7.1.2.3 Utilization of the Program. The TADS Program (reference A.120) offers
a standardized approach to dam safety training. USACE, as one of the primary
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sponsors of the TADS Program, distributes the materials to each USACE field office
through the Engineering and Construction, Directorate of Civil Works, HQUSACE. All
MSC’s and districts must maintain a complete set of modules including the videotape
supplements. A copy of the full Program can be obtained on DVD from FEMA
Publications at no costs (reference A.120).

15.8 Risk Assessment Training. The RMC will provide training on those activities and
procedures that support risk assessments.

15.9 Consequence Training. Training on state-of-the-art USACE approaches for
estimating consequences with initial emphasis on life loss and direct economic loss. As
the tools evolve, training in additional consequences such as indirect economic losses,
environmental and other non-monetary consequence will be offered. This training in
support of dam safety risk assessments is provided by several means. For district staff
committed to providing consequence assessment services to the MMC, annual courses
are provided by the USACE Hydrologic Engineering Center (HEC). The focus is on
bringing these staff up-to-speed so that they can fulfill the requirements of their
agreement with the MMC. At present, there is an agreement between the MMC and the
trainee's district that requires the district to allocate 50% of the trainees’ time to support
the MMC for a period of 2 years. Also, consequence assessment training can be
provided by HEC on a reimbursable basis. A PROSPECT course (Consequence
Estimation with HEC-FIA) presenting HEC-FIA (the most common tool used for
estimating consequences in support of dam safety risk assessments) has been added
to the PROSPECT catalog. Over the coming years, consequence estimates for risk
assessments material will be worked into other regular PROSPECT courses to enable
access by a broader audience.
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CHAPTER 16
Emergency Action Plans

16.1 General. An Emergency Action Plan (EAP) is a formal document that identifies
potential emergency conditions (either dam failure or large spillway releases) at a dam
and specifies preplanned actions to be followed in order to minimize property damage
and loss of life. The EAP specifies actions the dam owner* should take to moderate or
alleviate the problems at the dam. It contains procedures and information to assist the
dam owner in issuing early warning and notification messages to responsible down-
stream emergency management authorities in the event of an emergency. It also may
contain inundation maps intended to highlight the critical areas for action for these
emergency management authorities.

16.1.1 Historical references that provide the background for emergency action
plans with USACE are as follows:

16.1.1.1 U.S. Army Corps of Engineers, Hydrologic Engineering Center, 1980
(Jun), “Flood Emergency Plans Guidelines for Corps Dams,” Research Document No.
13. Davis, CA (reference A.105).

16.1.1.2 U.S. Army Corps of Engineers, Hydrologic Engineering Center, 1982
(Jan), “Emergency Planning for Dams, Bibliography and Abstracts of Selected
Publications,” Davis, CA (reference A.106).

16.1.1.3 U.S. Army Corps of Engineers, Hydrologic Engineering Center, 1983
(Aug), “Example Emergency Plan for Blue Marsh Dam and Lake,” Research Document
No. 19, Davis, CA (reference A.107).

16.1.1.4 U.S. Army Corps of Engineers, Hydrologic Engineering Center, 1983b
(Aug), “Example Plan for Evacuation of Reading, Pennsylvania, in the Event of
Emergencies at Blue Marsh Dam and Lake,” Research Document No. 20, Davis, CA
(reference A.108).

16.1.2 While the dam owner retains overall responsibility for the development of
the EAP, this (and all subsequent revisions) must be done in close coordination with
those having emergency management responsibilities at the state and local levels.
Emergency management agencies will use the information in a dam owner's EAP to
facilitate the implementation of their responsibilities. State and local emergency
management authorities will generally have some type of plan in place, either a Local
Emergency Operations Plan or a Warning and Evacuation Plan.

4 As used in this chapter, the term “dam owners” and their responsibilities are intended to have the same
meaning as used in FEMA’s dam safety guidelines for emergency action planning, issued in 1998 by the
Interagency Committee on Dam Safety to supplement the 1979 Federal Guidelines on Dam Safety. See
Federal Guidelines for Dam Safety: Emergency Action Planning for Dam Owners” (1998) (April 2004
reprint) at page 3, footnote 1 (“The term dam owner, as used in these guidelines, refers to the individual
dam owner or the operating organization.”).
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16.1.3 The effectiveness of an EAP is greatly enhanced by utilizing a consistent
format which ensures that all aspects of emergency planning are covered in each plan.
Having both a uniform EAP and advance coordination with local and state emergency
management officials/organizations are critical in facilitating a timely response to a
developing or actual emergency situation. Ownership and development of the
floodplain downstream from dams varies, therefore the potential for loss of life as a
result of failure or operation of a dam will also vary. For this reason every EAP must be
tailored to site-specific risks/conditions and failure modes yet should remain simplistic
enough to encourage its use. This should include the full range of failure scenarios
(including upstream landslide failures, if appropriate) as well as different detection times
for the incident.

16.1.4 Recognizing the importance of overall federal uniformity in the
management and design of dams, an ad hoc Interagency Committee on Dam Safety
(ICODS) was established and issued a report containing the first guidelines for federal
agency dam owners. The Federal Guidelines for Dam Safety (reference A.114)
generally encourage strict safety standards in the practices and procedures employed
by federal agencies or required of dam owners regulated by the federal agencies. To
supplement these published guidelines, ICODS also prepared and approved “Federal
Guidelines for Dam Safety: Emergency Action Planning for Dams” (reference A.117).
This document is intended to serve as the over-arching guidance which governs the
content, structure, and implementation of EAPs for USACE.

16.2 Requirements. There are a few exceptions/elaborations to the Federal Guidelines
related to EAPs that should be noted. These include:

16.2.1 EAPs are required for all USACE Dams, including appurtenant structures
having separate consequences from the main dam. This policy is more comprehensive
than the Federal Guidelines, which specify EAPs only for high and significant hazard
potential dams. EAP format/content for dams with high and significant hazard potential
should follow the specifics outlined in this document and the Federal Guidelines. For
dams that are very similar and possibly on the same waterway such as navigation
projects, one EAP may be developed for the system with different call sheet for each
project. For dams classified as low hazard potential, whether flood risk management or
navigation, dam owners should scale back the complexity of the EAP to better fit the
unique situation at the project. However, as a minimum the EAP should include
information on notification, emergency detection, responsibilities, and preparedness.

16.2.2 Inundation maps are required for any dam whose failure could result in loss
of life or significant property damage as a direct result of the incremental flooding
caused by failure of the dam. When required, inundation maps must be prepared for
the following three inundation scenarios: 1) Sunny day with dam failure, 2) Flood with
dam failure, and 3) Flood without dam failure (non-breach inundation). Coordination
with the MMC is required to obtain the most current and appropriate definitions of these
scenarios for a particular project or study. Inundation maps are generally not required
when the dam failure does not cause any incremental flooding, when dam failure
discharges would not exceed downstream channel capacities or flood stages, or when
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consequences are limited to loss of service (e.g. navigation or hydropower disruption
due to loss of pool).

16.3 Emergency Exercises.

16.3.1 Emergency Incidents. Emergency incidents at dams are not common
events. Therefore, training and regular exercises are necessary to maintain proper
operational readiness. In addition, annual meetings between a dam owner and
emergency responders can facilitate a better understanding of roles and responsibilities
and will enhance emergency readiness. The state of readiness should also be
determined through periodic and regular simulations of emergency events. These
emergency exercises should be initiated by the dam owner and should involve all of the
key players who would normally be involved in an actual event. Consideration should
be given to combining exercises for projects in the same watershed or multiple projects
in the same geographical area. Periodic exercises will result in an improved EAP as
lessons learned during the exercise can be incorporated into the updated document.

16.3.2 Participants in Exercises. Because nearly any dam safety incident has
detection and reaction components, conduct of these exercises should be jointly led by
a district’'s dam safety/technical elements (DSO, DSPM, and technical elements) and
the Emergency Management Office. The entire exercise should also be coordinated
properly with the appropriate Operations personnel since they will have first-hand
knowledge of the incident and the affected community. Exercises should ensure that
both the technical aspects (i.e. internal district performance relating to detection and
decision-making) as well as emergency management aspects of dealing with
appropriate state/local officials are fully covered and evaluated. Focusing on only one
aspect at the expense of the other can be dangerous as it could lead to a false sense of
security regarding performance.

16.3.3 Exercise Frequency. The frequency of emergency exercises should
correspond directly to the Dam Safety Action Classification (DSAC) rating and hazard
potential of the project. The definition of the various hazard potential levels is given in
Appendix J. That is, the higher the level of urgency (DSAC 1 being the highest level of
urgency) the more frequently exercises should be conducted. As a minimum the EAP
exercise schedule listed in table 16.1, Emergency Exercise Frequency, must be
followed for all projects having significant life/property loss implications. Note that
actual emergency events may be substituted for the appropriate exercise provided they
are properly documented and the lessons learned from that event are incorporated into
the updated EAP.

16.3.4 Exercise Levels. The definitions of the exercise levels are included in
Glossary. It is recommended that all exercises be based on a failure mode of concern
for the particular dam. If an exercise has not been done in the last 5 fiscal years, it is
recommended to start with a tabletop exercise and work up to the level appropriate for
the DSAC. Low hazard potential projects, regardless of the assigned DSAC, require
only an initial orientation seminar or drill and then subsequent exercises at the
discretion of the DSO. At their discretion and judgment, districts may choose to
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periodically conduct something more elaborate (i.e., tabletop, functional, or full-scale) if
they deem the situation warrants.

Table 16.1 - Emergency Exercise Frequency

xercises* Drill Tabletop Functional Full Scale
Exercise Exercise

Classifications
DSAC 1 and High Year1,3,5, |Year2,4,6, |AtDSO
Hazard Potential etc.... etc.... discretion
DSAC 2 or3and High | Year1,3,5 |Year2 4,6, |AtDSO At DSO
Hazard Potential etc... etc discretion discretion
DSAC 4 or 5 and High | Year 1-4 Year 5, 10, At DSO At DSO
Hazard Potential and All | and 6 — 9, etc... discretion discretion
Significant Hazard etc....
Potential
All Low Hazard Initial orientation seminar and subsequent exercises
Potential at the DSO discretion

*Orientation Seminars must be held for all new dams and whenever new
information is developed. Frequency is on a fiscal year cycle.

16.3.5 Homeland Security Exercise and Evaluation Program (HSEEP). This is a
national exercise program being developed by the Department of Homeland Security.

16.3.5.1 The Homeland Security Exercise and Evaluation Program (HSEEP) is a
capabilities and performance-based exercise program which provides a standardized
policy, methodology, and terminology for exercise design, development, conduct,
evaluation, and improvement planning (reference A.125). HSEEP Policy and Guidance
is presented in detail in HSEEP Chapters I-Ill. Adherence to the HSEEP policy and
guidance ensures that exercise programs conform to established best practices and
helps provide unity and consistency of effort for exercises at all levels of government.

16.3.5.2 HSEEP constitutes a national standard for all exercises. Through
exercises, the National Exercise Program (reference A.125) supports organizations to
achieve objective assessments of their capabilities so that strengths and areas for
improvement are identified, corrected, and shared as appropriate prior to a real incident.

16.3.5.3 Use of the policy and guidance presented in HSEEP is recommended to
ensure that exercise programs conform to established best practices and aids
interaction with emergency service partners. Additional information about HSEEP is
available from DHS at https://hseep.dhs.gov/pages/1001_About.aspx.

16.4 Modeling, Mapping, and Consequences Production Center (MMC). Inundation
maps and data are one of the most useful tools to the emergency responders when
dealing with an emergency event. They delineate the areas that would be flooded due
to a dam failure or flooding resulting from large operational releases. Recognizing the
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need to have a more consistent, user friendly (i.e. easier to read/interpret), and
accurate product the MMC was established. The mission of this center (comprised of
H&H, GIS, and economist professionals from across USACE) is to employ the latest
technological tools to ensure consistency in how inundation maps and associated
consequences are developed. While the actual production work may still be completed
locally, coordination with this center is mandatory prior to work beginning so that the
most current and appropriate guidance can be provided for a specific study or project.

16.5 Security Provisions. In recent years, man-made disasters (i.e. acts of terrorism)
have been a cause of increasing concern. A comprehensive EAP should not only
include security provisions surrounding a dam during an emergency event but must also
consider actual failure modes (and associated consequences) initiated by such an
event. These are particularly critical as they can potentially occur with no warning
thereby resulting in very little response time

16.6 Communications. Good communication is a key element for successful execution
of any EAP. This includes not only internal communications between USACE team
members, but also between others who could potentially play a role in an emergency
event. The dam owner should always strive to raise the level of public awareness (e.g.
utilization of the media and internet) as it relates to dam operations and emergency
response procedures. A detailed communications plan is recommended to be included
as part of the official notification flowchart/chapter or as a stand-alone appendix to the
EAP in order to reinforce its importance. ltems recommended for inclusion are:

16.6.1 Notification Lists. Listing of persons to be notified about each emergency
condition for which plans are made and procedures for notification. This should include
a description of primary and secondary means of communication to be used, listing of
telephone numbers and addresses, and other information needed for reliable and
prompt contact for:

16.6.1.1 Notifications Internal to USACE. This would include all communications
within the district (e.g. notification to DSO, DSPM, EM, and/or appropriate technical
element) as well as formal notification through command channels in accordance with
this regulation.

16.6.1.2 Notifications from USACE to Principal Local Officials.
16.6.1.3 Notifications from USACE to Other Federal Officials.

16.6.1.4 Distribution of warnings from USACE to officials responsible for
dissemination to the general public (e.g. National Weather Service for use in public
warning system).

16.6.1.5 Dissemination of warnings by USACE directly to the general public in the
immediate vicinity of the dam and reservoir.
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16.6.1.6 As a minimum, full descriptions and separate actions required under each
of three emergency classifications (failure imminent or has occurred, failure situation is
developing, and non-failure emergency condition).

16.6.2 Example Press Releases. Example press releases for each emergency
condition for which a plan is prepared and instructions for adaptation before their use to
the specifics of an emergency situation including but not limited to:

16.6.2.1 Exact nature of emergency and degree of danger
16.6.2.2 Remedial action under way

16.6.2.3 Expected course of events and timing

16.6.2.4 Appropriate action for public to take

16.6.2.5 Description of the procedure and means for dissemination of warnings
directly to the general public in the immediate vicinity of the dam and reservoir

16.7 Dam Owner’s Responsibilities. Each EAP must include information to help guide
the dam owner in making immediate operational decisions in the event of various types
of emergencies. Information must be included to identify the need for equipment,
material, labor, and other necessities for carrying out emergency repairs. Items to be
considered include:

16.7.1 Identification of the appropriate response to the type and severity of
existing or potential emergencies.

16.7.2 Emergency gate operation.
16.7.3 Reservoir dewatering plan.

16.7.4 Description of equipment and materials to be stockpiled for use in carrying
out emergency operations and repairs.

16.7.5 Assignments of responsibilities for carrying out emergency operations and
repairs.

16.7.6 Description of needs for equipment, material, and labor not available at the
site which are needed to carry out each type of emergency operation or repair.

16.7.7 Listing of nearby contractors and other sources of needed equipment,
material, and labor and description of procedures for securing their assistance on an
emergency basis.

16.8 Responsibility for Evacuation (Non-Federal).
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16.8.1 Non-Federal officials are to be encouraged to develop evacuation sub-
plans as a complement to the EAP prepared by USACE. Evacuation sub-plans should
be considered for the following conditions:

16.8.1.1 Flood without dam failure
16.8.1.2 Flood with dam failure
16.8.1.3 Dam failure under sunny day or normal pool conditions.

16.8.2 Coordination with the RMC is required to obtain the most current and
appropriate definitions of these scenarios for a particular project or study.

16.8.3 The objectives of the evacuation sub-plan are to provide for the timely and
safe evacuation of threatened areas and the minimization of property damage. Items
that might be covered in the sub-plan would include:

16.8.3.1 Description of traffic control arrangements to expedite evacuation and
passage of emergency vehicles and prevent accidental travel into dangerous areas.

16.8.3.2 Provisions for any necessary assistance to evacuees such as
transportation and aid to invalids.

16.8.3.3 Arrangements for sheltering, feeding, and other care of evacuees.
16.8.3.4 Description of actions to be taken to reduce damages and other losses.
16.8.3.5 Arrangements for security of evacuated areas.

16.8.3.6 Listing of vital services and facilities outside the area of inundation which
will or may be disrupted by the level of inundation associated with each emergency
condition for which plans are made.

16.8.3.7 Listing of major secondary problems resulting from the level of inundation
associated with each emergency condition for which plans are made.

16.8.3.8 All areas which should be evacuated because of inundation, secondary
problems, loss of services, isolation, or other reasons which are associated with each
emergency condition for which plans are made.

16.8.3.9 Major evacuation routes.
16.8.3.10 Areas requiring priority in evacuation.
16.8.3.11 Potential obstacles to timely evacuation.

16.9 Review and Approval of EAP. The organizations responsible for review and
approval of original EAP’s and updates to EAP’s are as shown in Table 16.2.
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Table 16.2 - Review and Approval of EAP

District MSC

All Dams Formulate, Review and Approval
recommend, and
implement

All Dams | Annual Review and Review during Periodic Inspection
update required.
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CHAPTER 17
Reservoir Filling Plans

17.1 Applicability. This chapter applies to all new and existing flood risk management
dams, to all new navigation dams, and to all other dams constructed and/or operated by
the USACE.

17.2 Introduction. Reservoir filling is defined as a deliberate impoundment to meet
project purposes and is a continuing process as successively higher pools are attained.
This may take place over only a few months but in many instances may be a process
that takes several years. The initial reservoir filling is the first test of the dam to perform
its design function. For this reason it is imperative that a comprehensive reservoir filling
plan be developed well in advance of any actual impoundment event. It must also be
recognized that existing reservoirs which have not yet experienced a design pool are
actually undergoing a type of initial filling each time they achieve a new pool of record.
Likewise, significant repairs or modifications to a dam might also necessitate the need
to view the project as though it is once again undergoing an initial filling.

17.3 Reservoir Filling Plan.

17.3.1 A detailed reservoir filling plan must be established on a dam-by-dam basis
for all reservoirs which are new, which have been significantly modified, or those which
have yet to be filled to their design elevation. In general, the objective is to provide a
planned program which allows adequate time for monitoring and evaluating the
performance of the dam and its foundation as the reservoir is being filled (or as it
achieves periodic record pool levels). This plan will utilize all pertinent hydrologic,
hydraulic, structural, and geotechnical criteria that was developed during the design and
construction of the project. If the plan is being developed for an existing dam, it must
consider operational experiences. It must also consider all significant potential failure
modes for monitoring and evaluation. Just because a dam is old in terms of years does
not mean that it is old in terms of experience. Many factors must be considered when
new or record impoundments are expected. These considerations might include:

17.3.1.1 Purposes of the new, modified or existing reservoir.

17.3.1.2 Risks associated with the filling - including potential failure modes.
17.3.1.3 Hazard potential both upstream and downstream.

17.3.1.4 Type of dam.

17.3.1.5 Dam Safety Action Classification (DSAC) of the dam.

17.3.1.6 The geology and seismicity in the vicinity of the dam/reservoir.

17.3.1.7 Landslide potential along the banks (both upstream and downstream).
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17.3.1.8 Inflow characteristics (controlled or uncontrolled).

17.3.1.9 Hydrology of the river/basin as it relates to the time necessary to fill the
reservoir.

17.3.1.10 Releases required to meet project minimum requirements.
17.3.1.11 Potential for flood releases.

17.3.1.12 Flood Emergency Plan and associated requirements.
17.3.1.13 Amount/type of instrumentation installed.

17.3.1.14 Provisions for monitoring/evaluating the instrumentation. Note:
threshold readings should be established for instruments that change readings as a
function of pool fluctuation.

17.3.1.15 Communicating the event.

17.3.2 Reservoir filling plans should consider all of the items listed above and
must be organized to include (as a minimum):

17.3.2.1 Introduction and scope.

17.3.2.2 Project background and pertinent data (including history of pools
experienced).

17.3.2.3 Preparations needed ahead of reservoir first filling.

17.3.2.4. Definition of reservoir filling which is specific to the reservoir (elevations,
durations, etc...)

17.3.2.5 The preferred filling rate (for new projects), reasoning behind the
recommended rate, and means to be used to control the rate of reservoir rise (if
possible).

17.3.2.6 An inspection/surveillance plan designed to detect the most likely
occurring problems. This must be tied to the identified significant potential failure
modes associated with the dam. A visual inspection checklist must be developed to
facilitate the effectiveness of the surveillance efforts and the reporting of results.
Specific distress indicators for various failure modes must be identified in the checklist.

17.3.2.7 A plan for reading the instruments and evaluating the data throughout the
entire filling process. This should also include the expected readings (i.e. what is
normal for pools already experienced and what is expected for pools higher than yet
experienced) and tied to specific responses in the event of readings outside the
prescribed range. Reference EM 1110-2-2300 Appendix E (reference A.87) for detailed
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guidance relating to the establishment of performance/monitoring parameters and
threshold limits.

17.3.2.8 Instructions for observers (inspectors and/or instrumentation evaluators)
on conditions that require immediate attention of personnel authorized to make
emergency decisions. Plan must clearly define reporting requirements and specific
actions to be taken for all observed problems. An appropriate level of response should
be clearly identified and matched with the severity of the observation.

17.3.2.9 Discussions regarding public safety contingency plans. The Emergency
Action Plan for the project should be complete, current and tested in accordance with
the provisions of Chapter 16.

17.3.3 Initial reservoir filling plans for new reservoirs should be very
comprehensive and exhibit an overall conservative approach due to the large number of
unknowns. For existing reservoirs, the level of inspection, monitoring, etc... prescribed
in the reservoir filling plan should be directly proportional to the perceived/identified risks
as categorized by the project's DSAC. Because of their higher level of assigned risk,
projects designated as DSAC 1, 2, and 3 should strongly consider establishing
elevations (or pool frequencies) somewhat lower than the pool of record where actions
in the reservoir filling plan would be initiated. In any event, a thorough review and
testing of the reservoir filling plan should routinely be included as part of any project’s
Interim Risk Reduction Measures Plan (IRRMP).

17.3.4 A completed and approved reservoir filling plan must be furnished to
design, inspection, monitoring and operations personnel prior to any applicable event. It
is recommended that an on-site meeting be held prior to the initiation of any filling event.
This would include both initial filling as well as forecasted record pools. This meeting
would bring all of the interested parties together and would assure the plan, including all
roles and responsibilities, is clearly understood. In addition, periodic emergency
exercises (as outlined in Chapter 16) should introduce scenarios whereby record pools
are forecast so that implementation of the reservoir filling plan can be tested and
improved.

17.4 Plan Approval. Reservoir filling plans must be prepared by the District, approved
by the District DSO and furnished to the MSC DSO for informational purposes.
Reservoir filling plans must include water control plans and reservoir regulation
schedules that are developed and approved in accordance with ER 1110-2-240
(reference A.45).

17.5 Performance Report. A performance report must be prepared upon completion of
a first filling (or new pool of record) event. This report will be transmitted through the
appropriate district technical elements to the district DSO within 2 weeks of the event.
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CHAPTER 18
Risk Assessment Methodology

18.1 General.

18.1.1 The RMC is responsible for the development, dissemination, and
interpretation of methodology guidance for use in conducting dam safety risk
assessments. As the state of the practice for risk assessment continuously evolves and
improves, the RMC should be contacted for the most current risk assessment
methodology guidance. Methodology guidance is developed and provided at two basic
levels. A best practices manual (reference A.109) has been developed jointly with the
United States Bureau of Reclamation (Reclamation) for the purpose of summarizing the
overall philosophy, methods, and approach to risk assessment for dam safety. In
support of the best practices manual, a suite of toolboxes has been developed to
provide specific methods and tools for performing analyses of loading, failure modes,
and consequences needed to inform inputs to a risk assessment.

18.1.2. A goal is that models and software tools used for dam safety risk
assessment will be certified following the appropriate model quality policies and
procedures. Occasionally, a dam safety study will involve significant economic or
environmental concerns and the study may specifically need a certified model. If an
existing certified model does not exist, it may be appropriate to fund certification of the
model with dam safety modification study funds. Model certification in support of dam
safety studies should be coordinated with the RMC.

18.2 Philosophy and Approach.

18.2.1 The methodology contained in the best practices manual (reference A.109)
and supporting toolboxes provide a suite of scalable assessment approaches that
provide information to promote critical thinking and guide a risk analyst’s judgment.
These methods are scalable and can be applied with varying degrees of effort (time and
cost) to provide the appropriate level of accuracy and rigor required to make credible
risk informed decisions. It is important to understand that every decision does not
require a high level of rigor, detail, and accuracy in the risk estimate in order to support
a credible decision.

18.2.2 Risk cadres and others conducting risk assessments are accountable for
understanding the methodology, making and documenting credible and transparent
decisions on key input parameters, explaining why the results either do or do not make
sense, and adjusting the risk estimate accordingly. The risk analyst will always decide
the final answer, not the method or analytical tool. This will require some judgment and
team elicitation to translate the results obtained from the toolboxes and other likelihood
factors to a logical risk estimate. Analysts must apply an understanding of the failure
modes, key factors, uncertainties, and sensitivities to obtain a risk estimate that they are
willing and able to defend with a set of logical arguments.
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18.2.3 The risk assessment results will be challenged and debated. The risk
analyst must be prepared to explain and defend the logic behind the risk estimate. This
process leads to better decisions in an environment of imperfect information. A group of
experts will rarely agree on all of the details of a risk assessment but can usually obtain
agreement on the key decisions and the path forward. This agreement is achieved by
working for consistency between the risk estimate, recommended actions, and
understanding of the situation (i.e. does it make sense).

18.2.4 All risk estimates must give due consideration for intervention. Intervention
includes those actions that can lead to preventing a breach from occurring or mitigating
the consequences of a breach. Successful intervention requires taking actions to detect
a developing failure mode and then taking actions to arrest further development of the
failure mode. Risk estimates are to be made and presented for both with and without
intervention scenarios. It is important to understand the potential benefits of
intervention while at the same time not masking the potential seriousness of a dam
safety issue by using intervention to reduce the estimated risk. The risk estimates for
with and without intervention scenarios will be portrayed on the tolerable risk guidelines.

18.2.5 All risk estimates must give due consideration for uncertainty and
sensitivity. Key areas of uncertainty and sensitivity are to be identified and their
potential effect on the risk estimate and resulting decisions presented. This can be
accomplished either qualitatively or quantitatively depending on the needs of the risk
assessment. It is important to understand that lack of information does not increase
risk, but rather it increases uncertainty.

18.2.6 The event of interest in a dam safety risk assessment is failure which is
defined as a set of events leading to sudden, rapid, and uncontrolled release of the
reservoir impoundment. The probability of exceeding an analytical limit state (i.e. factor
of safety less than one) is not the same as probability of failure. Limit state exceedance
is only one factor to consider and may not necessarily initiate a failure mode. Similarly,
the probability of a serious incident is not the same as probability of failure.

18.2.7 Individual dams are often part of larger infrastructure systems. Within
these watershed systems, risk is attributed to the specific infrastructure that is the
source of the risk. This includes due consideration for cascading impacts in the
‘downstream’ direction. If failure of the dam being assessed would result in overtopping
and subsequent breach of downstream dams and/or levees, then the risk associated
with these cascading failures would be attributed back to the dam being assessed.
Risks generated by failures of ‘upstream’ infrastructure are usually not considered. If
failure of an upstream dam would result in overtopping and breach of the dam being
assessed, then increases in the magnitude and frequency of loading caused by failure
of the upstream dam would not be included in the risk estimate. To support portfolio
prioritization decisions or to communicate the flood risk from multiple flooding sources,
there may be a benefit in estimating the risk from a systems perspective in certain
situations. These analyses can support improved prioritization decisions within the
larger watershed to obtain more efficient and effective risk reduction across the
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portfolio. In these special cases, it may be appropriate to evaluate the cascading
impacts of failure in both the ‘upstream’ and ‘downstream’ directions.

18.2.8 Risk assessments in support of dam safety primarily focus on the
incremental risk resulting from failure of the infrastructure. This is done to separate the
risks imposed by failure of the dam from the non-breach and residual flood risks that
exist in the floodplain. The incremental risk is obtained by estimating the incremental
consequences associated with each failure pathway in the event tree. For a given
scenario defined by a specific pathway, the incremental consequences are computed as
the difference between the consequences assuming the failure occurs and the
consequences assuming the failure does not occur.

18.2.9 Risk assessments will prepare and communicate a risk estimate for the
non-breach risk which is essentially the risk that remains even if the infrastructure
performs its intended function without failing. The non-breach and residual risk can still
be high and should be communicated to affected parties. Most of the information
needed to estimate risk for non-breach scenarios is readily available because it is
already needed to build the event tree and estimate the incremental risk.

18.3 Best Practices. The USACE Best Practices manual must be maintained and
updated on an as needed basis by the RMC. The current version of the USACE Best
Practices Manual (reference A.109) may be obtained from the RMC. The risk cadres
must use the USACE Best Practices manual to guide their efforts in determining the
loads, the conditional probability of failure associated with each failure mode, and the
consequences associated with each failure mode.

18.4 Combining and Portraying Risks. After all potential failure modes have been
identified, described, and evaluated relative to the risk they pose, the results need to be
combined and portrayed so that the technical reviewers and decision makers can
understand and act upon them. This requires some attention to detail, which if not
undertaken properly, can result in an improper portrayal of the risk. During risk
assessments, estimates of risk are generated for individual failure modes. These
estimates might include probability or risk values for different loading conditions, loading
ranges, failure modes, spatial segments, or other situations. Not only do the individual
estimates result from an aggregation of their own constituents, but they themselves are
often combined in some way to express their collective effect. In practice, the most
common problems encountered during risk assessments are related to systems,
correlations, common-cause loading, and combining risks. Although the methods to
evaluate these issues can be complex, some simplifications can be applied to situations
commonly seen when evaluating risks for dams. The Best Practices Manual (reference
A.109) guidance provided the details on how to properly combine and portray risks.

18.5 Risk Assessment Documentation.

18.5.1 The basis for the recommended actions should be documented in an
object