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Why a Dam?
A dam can impound (store) water or other 
liquid for one or more reasons: 

• Recreation

• Water supply

• Flood control

• Energy generation

• Containment

• Sediment control

• Property value



    

Short Answer:
Dams are Good
Floods can be Bad

Dam Safety
….and why we should care….



    Embankment Dam Terminology



    Some More Terminology



    

Principal Spillway 
Inlet Riser



    

PS Riser – Drawdown Valve



    

Principal Spillway Outlet Pipe Stilling Basin or Plunge Pool



    

Principal Spillway Outlet Impact 
Basin



    

Dam Safety
….and why we should care….



    

DOWNSTREAM PROPERTIES 
AT RISK!!

Main Purpose of a “Safety of Dam” Program  (IC 14-27-7.5)



    

Not all dams are in a “Safety of Dam” Program



    

Properties Downstream of Dams 

Dam

Downstream
Residents



    



    

Notable Dam 
Incidents in the U.S.



    

Notable Dam 
Incidents in the U.S.

Johnstown, Pennsylvania
May 31, 1889

Failure of the South Fork Dam 
caused an estimated $17 million in 
damages.

Fatalities: 2,209

- National Weather Service



    

Notable Dam Incidents in Indiana

Sylvan Lake Dam, Indiana
Constructed in 1839 for 
canal system, 25 ft. high
• Failed 1839 during construction
• Failed 1844 by breach of dam, 3 

lives lost
• Failed 1855 water level in lake rose 

11 feet above previous levels
• Failure narrowly averted 1877 by 

emergency placement of fill on 
embankment

• Failure in progress in 1993, 
emergency lake drawdown



    

THIS 50+ YEAR OLD INDIANA 
DAM FAILED WITHOUT 

WARNING ON A WEEKEND

-----------------------------

CREST OF DAM BEFORE 
FAILURE

------------------------------------

LAKE LEVEL DURING FAILURE

Notable Dam 
Failure in 
Indiana



    

Notable Incidents 
and Near Failures 
in Indiana



    

Over 12 feet of 
vertical fall onto 
a concrete slab

Flow

Does not include a “Safety 
at Dam” Program



    

Danger 
Levels?



    

Danger Levels?



    

The DNR determines the hazard classification for each jurisdictional 
dam.  Hazard Classifications are separated into three categories:

• High
• Significant
• Low

The classification is determined based on potential damage to downstream 
property.



    

IC 14-27-7.5-8 Powers and duties of department; hazard classifications

(b) The department shall establish by rule the criteria for assigning a hazard classification
to a structure that is based on the potential consequences resulting from the uncontrolled
release of the structure's contents due to a failure of the structure. The hazard classification
system must include the following classes of structures:

(1) High hazard: A structure the failure of which may cause the loss of life and serious
damage to homes, industrial and commercial buildings, public utilities, major
highways, or railroads.

(2) Significant hazard: A structure the failure of which may damage isolated homes and
highways, or cause the temporary interruption of public utility services.

(3) Low hazard: A structure the failure of which may damage farm buildings,
agricultural land, or local roads.



    

NRCS Hazard Classification (NEM Part 520.21)
Dams are classified according to the potential hazard to life and property if the dam 
should suddenly breach or fail. Existing and future downstream development, 
including controls for future development, must be considered when classifying the dam.

(l) Low Hazard.—Dams in rural or agricultural areas where failure may damage farm 
buildings, agricultural land, or township and country roads.

(2) Significant Hazard.—Dams in predominantly rural or agricultural areas where 
failure may damage isolated homes, main highways, or minor railroads or interrupt 
service of relatively important public utilities.

(3) High Hazard.—Dams where failure may cause loss of life or serious damage to 
homes, industrial and commercial buildings, important public utilities, main 
highways, or railroads.



    

Breach 
Inundation 
Mapping Dam



    Breach Inundation Mapping



    

Purpose of Breach Analysis
Dam Classification 
(NEM 520.23)
Emergency Action 
Plans (NEM 520.27)
Potential Impact Area 
Mapping (NEM 520.28)



    

LOCATION, LOCATION, LOCATION



    

Spillway  Capacity

Watershed Runoff

 Ratio of Watershed 
to Lake Pool Surface Area



    

INVESTIGATE, 
TEST, 

ANALYZE, 
DESIGN

OBTAIN APPROVAL FROM 
APPROPRIATE LOCAL, STATE & 

FEDERAL AGENCIES

WARNING!
Design options will vary 

in service life, 
maintenance needs, 
repair frequency, risk 

and performance



    



    

Roller Compacted 
Concrete (RCC) 
Spillway 



    

200’

Labyrinth Weir Spillway 

Rehabilitation for a Dam



    

Labyrinth Weir Spillway 

Koontz Lake, Starke Co. , IN



    

Cheap “Design” vs. Adequate Design



    

CONSTRUCT 
PER PLANS

WARNING!
Design engineer should 

oversee the construction 
project to assure the work 
is done in accordance with 

the plans   
CORE

FILTER FILL



    

WARNING!
Lack of proper 

maintenance & repair will 
compromise the safety of a 

dam and will result in a 
major reconstruction

project

MAINTAIN 
INDEFINITELY



    

Emergency Action Plans
 Information derived from a breach analysis is used by sponsors/local 

emergency personnel in the event of a sudden dam failure.
 projected downstream water levels
 time from failure to peak conditions

 Required by NRCS for all Class C dams

Q: What is an emergency action plan?
A: it includes the projected downstream flood 
levels and travel times of a flood wave.  This 
provides important information for local 
emergency workers to plan an evacuation in the 
event of an emergency. Provide time to escape the flood



    

National O&M Manual, Part 500, Subpart F, 
Emergency Action Plan

• “…outlines procedures to minimize risks to life and property when the 
integrity of a dam or similar structure may be in jeopardy. The EAP shall 
consider all potential emergency situations, both natural and manmade, and 
shall identify appropriate responses.” (NO&M 500.5(A))

• For new or rehabilitated high hazard dams (and other structures as required 
by State and local regulations) designed with NRCS assistance an EAP shall 
be prepared prior to construction. (NO&M 500.5(B))

http://directives.sc.egov.usda.gov/viewDirective.aspx?hid=21519


    

Might Be a 
Problem



    

Vigilance of Operation & Maintenance

• Know your dam & spillway system

• Walk it after storm events

• Record, Report, and Communicate

• Reach out for help when needed



    



    



    



    



    



    



    



    



    

Concrete:

- Cracking
- Spalling
- Exposed rebar



    

Principal 
Spillway 
Inlet



    

Might
Be a 

Problem



    

PRINCIPAL SPILLWAY

Midterm Exam!

EMERGENCY 
SPILLWAY

TREE LINED CHANNEL

CREST



    

- Storms -
( Apr. 2017 )

http://water.weather.gov/precip/



    

Apr. 
2017



    

Apr. 
2017



    

Apr. 
2017



    

Apr. 
2017



    

Apr. 
2017

Apr. 
2017



    

Dam Inspection Requirements
• High Hazard Structures:

• Licensed Professional Engineer makes inspection every 2 years and submits 
report to DNR

• If repairs or alterations are needed, the owner performs the maintenance or 
repair activity

• Significant Hazard Structures:
• The DNR (or private engineer) inspects every 3 years 
• The DNR charges the owner $200 for the inspection

• Low Hazard Structures:
• The DNR (or private engineer) inspects every 5 years
• The DNR charges the owner $100 for the inspection



    

High, Low/Significant Hazard, & In-channel Inspection Reports



    

Dam Violations
Violations occur when there is a failure to meet the inspection 
requirements, or a failure to maintain a dam in a safe state.  

The DNR contacts owners of dams in writing when a violation is found.  

Depending on the severity of the violation, the owner may receive a 
warning letter or a formal Notice of Violation.  



    

IC 14-27-7.5-11 
Notice of violation
If the department finds that a structure is:

(1) not sufficiently strong;
(2) not maintained in a good and sufficient state of repair or operating condition;
(3) not designed to remain safe during infrequent loading events; or
(4) unsafe and dangerous to life and property;

the department may issue a notice of violation under IC 14-25.5-2.

As added by P.L.148-2002, SEC.15. Amended by P.L.71-2004, SEC.14.



    

IC 14-27-7.5-13 
Violations
An owner who knowingly fails to effect the maintenance, alteration, repair,
reconstruction, change in construction or location, or removal within the time 
limit set forth in the notice of violation of the department under:

(1) section 11 of this chapter; or
(2) IC 13-2-20-4 (before its repeal);

commits a Class B infraction. Every day of failure constitutes a separate 
infraction.

As added by P.L.148-2002, SEC.15. Amended by P.L.71-2004, SEC.15.



    

Notices of Violation
Notices of Violation (NOV) are effective 30 days after receipt of the notice.  If a 
NOV is not appealed, the violation file is referred to the Attorney General’s 
office for filing in the county court to enforce the NOV.

If a NOV is appealed, the case is brought before an administrative law judge.  

Either path typically leads to years of litigation and thousands of dollars.

It’s always best to work with us and respond the our letters and NOVs!



    
MONITORING & 
SURVELLANCE

COMPLIANCE

EVALUATION

SOLUTION DEVELOPMENT & 
APPLICATION FOR PERMITS

LITIGATION

REVIEW

RECONSTRUCTION

EMERGENCY

CONTROL BREACH

MAINTENANCE/REPAIR

RESTRICTIONS

DEFICIENCY IDENTIFIED BY INSPECTIONS

OwnerOwner

Owner ‘s 
Engineer

Owner

Owner ‘s 
Engineer

Owner ‘s 
Engineer

DNR & other 
agencies

Dam Owner’s Engineer 
& Contractor, 

DNR

No

DNR/ Owner

Owner

The Ongoing Dam Safety Cycle



    

https://damsafety.org/dam-owners/operation-
maintenance-and-inspection



    

https://damsafety.org/dam-owners/operation-
maintenance-and-inspection

USDA is an equal opportunity provider, employer and lender.



    

www.in.gov/dnr/water/
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Questions?
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