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Preface – Part 1 
 
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, this part, 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

http://www.in.gov/dnr
http://www.in.gov/dnr/water
http://www.cbbel-in.com
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Indiana Dam Safety Inspection Manual 
Revisions 

 

Revision No. Date Revisions Made 

0 Aug 28, 2003 First Edition published and placed on IDNR web site. 

1 Aug 28, 2007 

General grammatical revisions throughout; updated for new 
dam regulations and policy; added new Part 4, Emergency 
Preparedness; the original Part 4, Dam Safety Fact Sheets, has 
been renumbered as Part 5; revised Fact Sheets 1, 9, 11, 14, 
17; revised front covers and prefaces; revised Table of 
Contents. 
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Figure 2-9 Typical earth embankment dam with riprap shore 
 protection. 

Figure 2-8 A concrete arch-shaped gravity dam in Indiana.

Rockfill Dams 
 
A rockfill dam is an embankment dam in which more than 50% of the total volume 
comprises compacted or dumped pervious natural or crushed rock.   Most rockfill dams 
are similar in shape to earth dams. The difference is that rock fragments make up the 
primary material used for construction.  The choice of constructing a rockfill dam versus 
constructing an earth dam is usually based on availability of materials.  Because rock 
fragments alone would leave large openings for seepage flow, a central core, like that in 
the zoned earth dam, is required.  Also, note that the core usually extends into the 
foundation to help control the flow of water under the dam.  A transition zone is usually 
necessary to protect the core from internal erosion.  The transition zone is designed to 
keep the fine-grained core materials from being washed into or through the rockfill.  
Gout curtains, slurry walls, or other types of cutoff walls may also be used to control 
foundation seepage.  
 
Concrete Dams 
 
Concrete dams are the least common in 
Indiana.  Concrete is probably the most 
durable material for building dams and has a 
very high resistance to seepage.  A concrete 
dam is unique in that it directly transfers the 
pressures created by the stored water to the 
foundation and abutments.  A concrete dam, 
therefore, is dependent upon the ability of the 
foundation and abutments to hold the dam in 
place.  Like earth or rockfill dams, a concrete 
dam must have special provisions for 
controlling seepage under the dam.  The 
most common method is pressure grouting a 
line of holes into the foundation and 
abutments before the dam is constructed. 
The cement grout will fill most voids or 
fractures in the rock. 
 
There are three basic designs for concrete 
dams: gravity, arch, and buttress types.  
Combinations of these types are also 
possible.  For instance, a gravity dam may 
be constructed in an arch-like shape, and 
buttresses may be used to help support it.  
Roller compacted concrete construction 
techniques are becoming an economic 
alternative to traditional concrete 
construction methods. 
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Figure 2-11 Riprap slope protection on an embankment dam. 

 2.3 CONSTRUCTION MATERIALS 
 

Most dams in Indiana are embankment dams 
constructed with soil fill material.  The fill 
should be a cohesive soil (clay) with adequate 
strength characteristics to withstand the long 
term forces to which it will be subjected.   
 
The types of materials that are used or found 
on embankments are often dictated by the 
dam design or anticipated usage of the 
embankment, including access and roadway 
requirements.  Gravel, rock (riprap), concrete, 
asphalt, articulated concrete blocks, and 
grass are often used to help stabilize the 

embankment surfaces.  Most materials normally require a subbase treatment before 
placement.  For example, rock placed on an embankment for wave action will require a 
proper filter material beneath it to prevent subsurface soil erosion.   Concrete and 
asphalt should also have a proper subbase for drainage and bearing support, usually 
consisting of a coarse aggregate 
(gravel).  Except for soil, most of 
these materials are used for 
embankment slope protection, 
roadways, etc. 
 
The embankment surfacing must 
be capable of withstanding the 
worst-expected conditions (rainfall, 
wave action, high winds, vehicular 
and foot traffic) to prevent damage 
to the underlying dam structure.  If 
the dam contains an impervious 
core, adequate protective material 
should be provided on the surface 
to protect the core from damage by frost heave and from the formation of desiccation 
cracks at the top of the impervious core.  In all cases, it is preferable that the material 
used to cover the embankment is a material that will not shrink or crack when dried out.  
This will prevent the formation of drying cracks in the embankment and the possible 
infiltration of reservoir water or surface runoff into the dam's cross section through the 
surface cracking.  If the embankment is a homogeneous earth fill dam constructed of 
cohesive soil material (common in Indiana), a layer of topsoil is usually placed over the 
fill to cover the cohesive soil and promote grass growth. 
 
Embankment soil fill is usually covered with grasses or riprap to prevent erosion.  If the 
dam is a rockfilled structure, or a zoned embankment dam, the slopes and crest will 
usually be rock.  Benches are often used on either the upstream or downstream slopes 

Figure 2-10 Grass-lined emergency spillway. 
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Figure 2-12 Public road on dam crest. 

to reduce overall slope angles, or grades, and to help control stormwater runoff.   
 

When access across the dam is 
needed only for maintenance 
operations that can be scheduled 
during favorable weather conditions, 
no special crest surfacing is 
required.  In these cases, the crest 
surfacing is usually composed of 
soil materials placed during original 
embankment construction.  If 
access across the dam is required 
under all weather conditions for the 
safe and routine operation of the 
dam, or for public travel, the crest 
should be surfaced with gravel or 
pavement.  If the dam is a rockfilled 

structure, the crest may also be rock.  Again, if access is required, the top of the rockfill 
is often smoothly finished or gravel is placed on the crest to provide a smooth roadway.  
Any modifications to retrofit a dam with an access road may require a proper 
engineered design and approval from state and local agencies. 
 
 
2.4 GEOLOGICAL SETTING 
 
The geological setting is a very important factor when designing dams, or when trying to 
troubleshoot problems or safety deficiencies.  It is crucial that the inspector fully 
understand the geological features and conditions of the site to better assess problems 
and deficiencies.  For example a dam located in a glacial outwash area is likely to be 
sitting on permeable granular materials, which would tend to transmit water (seepage) 
in the foundation and abutment areas. 
 
Site-specific information obtained from a geotechnical exploration program will better 
define and qualify the subsurface conditions in a given geological setting.  For example, 
a dam located in a karstic geological setting will require subsurface exploration data to 
better define the physical parameters and extent of typical solution features (voids and 
joint openings) in the foundation, abutment, and spillway areas of the structure. 
 
All dams should be assessed in light of both the local site and regional geological 
conditions.  In addition to knowing the construction history of the dam and appurtenant 
structures, the inspector or the inspection team should have knowledge of the potential 
geologic factors that may influence the performance and safety of an existing dam.  For 
example, successful filling and sustainability of the impoundment are directly linked to 
the geological setting.  Part 5 contains a fact sheet to help dam owners gain a better 
understanding of their geological conditions. 
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Figure 2-13 USGS quadrangle map depicting approximate 
watershed and divide for a small reservoir. 

Indiana dams typically consist of embankments made of earth materials over soil or 
rock foundations with auxiliary channel spillways through natural ground.  As such, 
dams in specific regions tend to have similar characteristic or potential problems, some 
of which were not considered in the original design but later emerged as geologic 
hazards.   
 
Many existing dams were constructed without appropriate methods and/or components 
to adequately address the existing geologic materials or the geologic conditions.  Some 
of the dam safety deficiencies, as listed below, are a result of the dam builder not 
recognizing the physical characteristics and technical problems of certain geologic 
materials/conditions and implementing an appropriate design to mitigate the problems. 
 

• Settlement, instability and/or cracking of the dam may reflect weak foundation 
conditions or unsuitable soil materials in the embankment. 

• Seepage and/or leakage at the downstream toe or abutment/groin areas are 
frequently associated with the permeability characteristics of the underlying 
bedrock or soil. 

• Natural hazards such as landslides, subsidence, and seismic events may quickly 
cause a component of the dam to fail leading to an uncontrolled breach. 

 
  
2.5 THE WATERSHED 
 
The watershed is the area that is located upstream of the dam that contributes water to 
the reservoir.  The size of the watershed, shape of the watershed, soil and surface 
conditions, topographic features, land use, the amount and intensity of rainfall, and 
vegetative conditions are the principal factors that will determine how much water will 
drain into the reservoir and the time it will take for the water to reach the reservoir.  The 
water that flows across the land surface and ends up in the reservoir is commonly 
known as runoff.  Generally, the larger the watershed is, the greater the amount of 
runoff will be.  It is also easy to see that the smoother the land surface is, the greater 
the runoff will be.  For this reason, urban 
development in the watershed will typically 
increase the amount of runoff that will enter 
the reservoir.  Urban development usually 
consists of construction of buildings, roads, 
parking lots, sidewalks, piping, ditches, etc.  
All of these features make the land surface 
smoother and more impermeable, resulting 
in more runoff.  Installing stormwater 
collection and conveyance ditches and 
piping will make the runoff travel quicker 
and reach the reservoir sooner.  This will 
also tend to increase the peak rate of runoff 
entering the reservoir.  Therefore, more 
urban development in the watershed will 
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