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Preface

The Indiana Dam Safety Inspection Manual is based on accepted practice and consists of information
developed from existing documentation on dam safety inspections obtained from state and federal
agencies. Dam safety is a complex and multi-disciplinary practice that continues to evolve as
professionals gain a better understanding of how the various dam components behave under different
loading conditions and how society’s level of risk tolerance changes with time. This manual is a “living
document” that will change to reflect evolving national practice. As this manual improves with time, it will
provide a stable reference for good dam safety inspection practice as administrators, program priorities,
and statutes change. The manual consists of five separate parts:

Part 1 describes ownership responsibilities and roles, risks and hazards of dam failure, and provides a
detailed overview of dams in Indiana.

Part 2 presents guidelines for operating and maintaining a dam, including specific instructions on how to
prepare a management and maintenance plan and how to respond to emergencies.

Part 3 provides guidance on evaluating dam safety and performing dam inspections. It covers who
should perform the inspections and how, and provides guidance on identifying and reporting dam
deficiencies and problems.

Part 4 describes guidelines for preparing Emergency Action Plans (EAP) to guide the dam owner during
emergency situations. It also covers Emergency Response planning.

Part 5 is a compilation of Dam Safety Fact Sheets that present information on a variety of dam
operational issues, such as seepage, slope protection, embankment stability, and spillway design, to
name a few.

This manual should not be used in lieu of appropriate dam safety technical courses or training by a dam
safety professional in the area of dam inspection. However, it should be used by experienced dam safety
professionals as a reference and reminder of the aspects required to make a thorough dam safety
inspection and evaluation. It should be stressed, however, that inspections alone do not make a dam
safe; timely repairs and maintenance are essential to the safe management and operation of every dam.

The dam owner is responsible for maintaining the dam in a safe condition, and should do whatever is
necessary to avoid injuring persons or property. As once stated by a highly respected legal scholar, "It is
clear that compliance with a generally accepted industry or professional standard of care, or with
government regulations, establishes only the minimal standard of care. Courts may assess a higher
standard of care, utilizing the "reasonable person" standard and foreseeability of risk as the criteria. It is
fair to say that persons who rely blindly upon a governmental or professional standard of care, pose great
danger to others, and present a legal risk to themselves, when they know or reasonably should know that
reasonable prudence requires higher care."

This manual was prepared by:

Christopher B. Burke Engineering, Ltd.
115 West Washington Street
Indianapolis, Indiana 46204

Department of Natural Resources
Division of Water
Indianapolis, Indiana
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Much of the material presented in the manual was adapted from various publications developed by
Federal and State agencies for dam inspection, operation, and maintenance. In many cases, pertinent
text and illustrations were directly utilized within the manual with permission. A complete list of these
publications is provided in the Appendices under References. The photographs were primarily obtained
from IDNR and CBBEL files for Indiana dams; some photographs were obtained from public sources. The
following is a list of agencies whose publications were extensively used in the preparation of this
handbook:

Indiana Department of Natural Resources

Association of State Dam Safety Officials

U.S. Army Corps of Engineers
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U.S. Department of the Interior, Bureau of Reclamation

Wisconsin Department of Natural Resources

Ohio Department of Natural Resources
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funding to the IDNR for the development of this manual. Special recognition is also given to the
Association of State Dam Safety Officials (ASDSO) for their leadership in developing effective dam safety
programs and policies for the furtherance of dam safety. Their diligence in assisting the U.S. dam safety
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Use of trade names, brand names, or drawings designating specific products is for reference purposes
only and does not constitute an endorsement of products or services by CBBEL, review team members,
the State of Indiana, or any of the cooperative agencies/organizations. Information describing possible
solutions to problems and concerns, repairs, and emergency actions are intended for guidance only. The
dam owner should seek qualified professional help for construction of new dams and extensive remedial
measures for existing dams. Site-specific plans, emergency actions, and repair procedures should be
developed on a case-by-case basis; CBBEL, review team members, the State of Indiana, any of the
cooperative agencies/organizations and references cited assume no responsibility for the manner in
which the contents of the Manual are used or interpreted, or the results derived therefrom. Current IDNR
regulations pertaining to dams should take precedence to information contained within this Manual.
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How to use this Manual

The Indiana Dam Safety Inspection Manual was prepared to assist dam owners, dam safety inspectors,
and dam safety professionals in their endeavors to maintain and/or help maintain a safe and stable dam.
It can also be used by prospective dam owners to gain insight into the issues that will confront them if
they become dam owners. Although its primary focus is on dam safety inspections, this Manual may also
be used as a reference for anyone wishing to gain a basic understanding of dams and the potential safety
issues that dams present. The Manual is not intended to be a design guide or a comprehensive
handbook for dam operation and maintenance, although it does provide guidance on minimizing safety
concerns and on the preparation of a dam management and maintenance plan. Furthermore, this
Manual should not be used to replace the services of a qualified dam safety professional when dam
safety issues arise, such as performing dam inspections, trouble shooting problems, or recommending
repair or remedial measures.

Part 1 of the Manual provides an overview of dams and the dam owners’ role and responsibilities. Dam
owners and prospective dam owners should begin with Part 1 to gain a basic understanding of dams and
safety issues that are posed by dams. Part 1 includes a discussion of the current state regulations and
hazard classification system used to classify dams as low, significant, or high hazard structures. Part 1
also presents guidelines for preparing an emergency response plan.

Part 2 is intended for use by dam owners or their maintenance consultant/personnel to help them prepare
a Management and Maintenance Plan, and includes general procedures to help the dam owner operate
and maintain their dams. Part 2 includes an overview of procedures for responding to emergency
situations, a summary of typical dam instrumentation, and a detailed outline of concrete repair
procedures.

Part 3 is the core of the Manual, and is intended for use by experienced dam safety professionals and
inspectors to prepare for and conduct a dam safety inspection. Part 3 can also be used by dam owners
wishing to gain more insight to the problems and concerns that may be present at their dams.

Part 4 contains guidance on preparing Emergency Action Plans (EAP) and Emergency Response Plans
(ERP). ltis intended for use by dam owners and dam safety professions. It contains a template EAP that
can be used by the dam owner to prepare a plan for their dam without the need for extensive professional
help.

Part 5 contains a compilation of Dam Safety Fact Sheets, which are a series of individual articles on dam
safety concerns and construction materials. Part 5 is intended for use by dam owners who are interested
in a summary of specific issues. Dam safety professionals and inspectors may also use Part 5 as a quick
reference to aide them during their safety inspections or to supplement Part 3. The Fact Sheets are
designed as stand-alone documents and are convenient tools for field use.

Experienced dam safety professionals/inspectors would find Part 3 most useful and pertinent to what they
have been retained to do. However, they may still want to peruse the remaining parts of the manual to
familiarize themselves with other issues important to the overall safety of the dam and the dam owner’s
needs. Most dam owners (or prospective dam owners) may want to primarily focus on material provided
in Parts 1 and 2. Dam owners can use Part 4 to prepare Emergency Action Plans; an EAP template is
included to simplify preparation. Part 4 also defines the need for a separate Emergency Response Plan
during emergency situations. The manual users may also find it useful to refer to fact sheets provided in
Part 5 to learn about a specific issue of interest in regards to the subject dam. Dam owners or their
maintenance personnel/consultant who are already familiar with dams and dam ownership responsibilities
may want to go directly to Part 2 to help them set up a comprehensive Management and Maintenance
Plan or to get general help in various maintenance and repair methods.
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Revision No. Date Revisions Made
0 Aug 28, 2003 | First Edition published and placed on IDNR web site.
General grammatical revisions throughout; updated for new
dam regulations and policy; added new Part 4, Emergency
1 Aug 28, 2007 Preparedness; the original Part 4, Dam Safety Fact Sheets, has

Contents.

been renumbered as Part 5; revised Fact Sheets 1, 9, 11, 14,
17; revised front covers and prefaces; revised Table of

Indiana Dam Safety Inspection Manual 8/28/07




Indiana Department of Natural Resources Dam Safety Inspection Manual

TABLE OF CONTENTS

o (=] = ol
Acknowledgements and DISCIaIMEr........cccooeeiiiiiiiiiiii e
HOW t0 USE ThiS ManUAI ..........coviiiiiiiiiiiiie e e e
Indiana Dam Safety Inspection Manual ReVISIONS ...........cccovvviviiiiiieeeeeeeeeiinn,

PART 1 OVERVIEW OF DAMS AND OWNERSHIP IN INDIANA
Preface
Acknowledgements and Disclaimer
Indiana Dam Safety Inspection Manual Revisions
1.0 INTRODUCTION
2.0 AN OVERVIEW OF DAMS
3.0 DAM OWNER’'S ROLE
4.0 DAM INSPECTOR RESPONSIBILITIES
5.0 RISKS AND HAZARDS OF DAM FAILURE
APPENDICES

APPENDIX A INDIANA CODE FOR REGULATION OF DAMS

APPENDIX B HAZARD CLASSIFICATION FOR DAMS
APPENDIX C REFERENCES

PART 2 DAM MANAGEMENT AND MAINTENANCE
Preface
Acknowledgements and Disclaimer
Indiana Dam Safety Inspection Manual Revisions
1.0 INTRODUCTION
2.0 MANAGEMENT AND MAINTENANCE PLAN
3.0 DAM OPERATION
4.0 DAM MAINTENANCE AND REPAIR
APPENDICES
APPENDIX A SAMPLE BACKGROUND DATA SHEET
APPENDIX B REFERENCES

PART 3 DAM SAFETY INSPECTIONS
Preface
Acknowledgements and Disclaimer
Indiana Dam Safety Inspection Manual Revisions
1.0 INTRODUCTION
2.0 TYPES OF INSPECTIONS
3.0 PREPARING FOR THE INSPECTION
4.0 INSPECTION PROCEDURE
5.0 INSPECTION OF EMBANKMENT DAMS
6.0 INSPECTION OF SPILLWAYS AND OUTLETS
7.0 INSPECTION OF CONCRETE DAMS
8.0 INSPECTION OF GENERAL AREAS

Table of Contents 8/28/07

vi



Indiana Department of Natural Resources Dam Safety Inspection Manual

APPENDICES
APPENDIX A GLOSSARY
APPENDIX B SAMPLE INSPECTION CHECKLIST
APPENDIX C SUGGESTED DAM INSPECTION REPORT
APPENDIX D SKETCH OF DAM EMBANKMENT
APPENDIX E SUGGESTED OUTLINE OF INSPECTION REPORT
APPENDIX F REFERENCES

PART 4 EMERGENCY PREPAREDNESS

Preface

Acknowledgements and Disclaimer

Indiana Dam Safety Inspection Manual Revisions

1.0 INTRODUCTION

2.0 EMERGENCY ACTION PLANNING

3.0 EMERGENCY RESPONSE PLANNING

APPENDICES
APPENDIX A SAMPLE EMERGENCY ACTION PLAN
APPENDIX B REFERENCES

PART 5 DAM SAFETY FACT SHEETS
Preface
Acknowledgements and Disclaimer
Indiana Dam Safety Inspection Manual Revisions

Fact Sheet 03-01
Fact Sheet 03-02
Fact Sheet 03-03
Fact Sheet 03-04
Fact Sheet 03-05
Fact Sheet 03-06
Fact Sheet 03-07
Fact Sheet 03-08
Fact Sheet 03-09
Fact Sheet 03-10
Fact Sheet 03-11
Fact Sheet 03-12
Fact Sheet 03-13
Fact Sheet 03-14
Fact Sheet 03-15
Fact Sheet 03-16
Fact Sheet 03-17
Fact Sheet 03-18
Fact Sheet 03-19
Fact Sheet 03-20
APPENDICES

Dam Hazard Classification

Geological Considerations

Earth Dam Failures

Embankment Instabilities

Inspection of Concrete Structures
Problems with Concrete Materials
Concrete Repair Methods

Seepage through Earthen Dams

Trees and Brush

Outlet Erosion Control Structures

Lake Drains

Ground Cover

Design and Maintenance of Trash Racks
Rodent Control

Upstream Slope Protection

Problems with Metal Materials

Problems with Plastic Materials

Open Channel Spillways — Chutes and Weirs
Open Channel Spillways — Earth and Rock
Spillway Conduit System Problems

APPENDIX A REFERENCES

Table of Contents

8/28/07 Vi



	Cover

	Preface

	Acknowledgments and Disclaimer

	How to Use this Manual

	Revisions History

	Table of Contents




