
Dams 101 and the DNR Dam Safety Program



Meeting Logistics

• All lines are muted
• We will have several Q&A breaks
• Can ask a question at any time using the Question box. 
• At the end, if there is time, we may open up for audio questions. 
• Meeting is being recorded and can be watched at a later time. 
• Meeting slides and other resources are available for download in handout section.

– Handout with links to other resources
– When a permit is needed
– How to apply for a permit
– Dam Maintenance Manual
– Copy of today’s powerpoint slides



Webinar Series

• May 6: Dams 101 and DNR Dam Safety Program
– Learn about how dams work, what are the critical parts and features, and how 

they are regulated in Iowa.
• May 13: How Dams Fail and How to Properly Maintain Your Dam.

– Learn about common ways that dams fail and how proper maintenance can 
reduce the risk of failure.

• May 20: Dam Ownership, When and How to Hire an Engineer
– When do you need to call in an expert? We’ll discuss when and how to find 

and hire qualified engineers to help with repairs and design of dams.
• May 27: Dam Design and Permitting

– This webinar will go into technical engineering design requirements and 
what’s needed to obtain a permit. We will also discuss upcoming changes to 
Iowa’s dam safety administrative rules.



First Poll

Let’s learn about you



Introductions

Jonathan Garton, P.E. 
• Jonathan.Garton@dnr.iowa.gov
• 515-725-8360

Casey Welty, P.E. 
• Casey.Welty@dnr.iowa.gov
• 515-725-8330

mailto:Jonathan.Garton@dnr.iowa.gov
mailto:Casey.Welty@dnr.iowa.gov


• Why do we have dams?  
• Types of dams
• Examples of dams around Iowa
• Parts of dam
• Basic dam design considerations
• Dam Safety in the US
• Iowa DNR’s Dam Safety Program
• Downstream Risk and Risk Reduction

Dams 101 Presentation Outline



Why do we have dams? 

• Common Purposes:
– Municipal water supply
– Flood control
– Fishing and recreation
– Wetland creation/water quality improvement 
– Erosion control
– Livestock watering
– Aesthetics 



Types of Dams

• Earthen and Rockfill Embankment Dams 
– (Comprise about 90 Percent of the Dams in the United States)



Types of Dams

• Concrete and Rock Masonry Dams (rare in Iowa)
– Gravity dams
– Arch dams
– Buttress dams



Types of Dams

• Other Dam Types
– Steel dam
– Inflatable Rubber dam 
– Wood/Timber



Example Iowa Dams: Water Supply
Twelve Mile Creek Lake, Union County

Height: 66 feet
Surface Area: 633 acres



Example Iowa Dams: Recreation
Lake Panorama, Guthrie County
Height: 70 feet
Surface area: 1260 acres



Example Iowa Dams: Small Development Dam
Waterford Dam, Polk County
Height: 40 feet
Surface Area: 5 acres



Example Iowa Dams: County Parks
Badger Lake Dam, Webster County
Height: 46 feet
Surface Area: 276 acres



Example Iowa Dams: Rural Farm Pond
Meyer Dam, Crawford County
Height: 46 feet
Surface Area: 38 acres



Example Iowa Dams: Hydroelectric
Maquoketa Hydro Dam, Jackson County
Height: 26 feet
Surface Area: 340 acres



Example Iowa Dams: Dredge Spoil
Cedar Lake Dredge Containment, Madison County



Example Iowa Dams: Dry Flood Control
Virden Creek Dam, Black Hawk County
Height: 39 feet



How do dams work? 

• Safely Hold Water
– Clay soil embankments or concrete structures
– Good foundation and abutment conditions or cutoffs
– Internal drainage for embankment stability

• Safely Pass Extra Water
– Spillways
– Outlet works
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Spillways
• Need to get water over or through the dam
• Sizing depends on watershed and lake size.  

– Larger watershed => Larger Spillways
– More lake storage available => Smaller Spillways
– “Watershed ratio”

• Typical Practice:  Two spillways
– “Principal Spillway” 

• Handles continuous flows
• Concrete or steel materials
• Can be “controlled” or “uncontrolled”

– “Auxiliary Spillway” (often referred to as Emergency Spillway)
• Often grassed waterways
• May be damaged during extreme flow events
• Reduces likelihood of dam overtopping
• Required capacity depends on hazard classification





Spillway Example: Concrete Chute



Spillway Example: Pipe



Spillway Example:  Riser and Pipe



Spillway Examples: Other



Additional Resource: Dam 101 Video (10 minutes)

https://www.youtube.com/watch?v=mfAbfjDp8rA&t=10s

https://www.youtube.com/watch?v=mfAbfjDp8rA&t=10s


Question Break



Dam Safety Programs



Very little oversight or design standards



Second Poll

Dam Failures in the United States







1972 Buffalo Creek Dam Failure

• Coal Slurry Impoundment fails on February 26, 1972
• Releases 130 Million Gallons of water and sludge
• Killing 125 people
• 500 home totally destroyed
• More than 500 home damaged
• 1000 automobiles destroyed















National Dam Inspection Act

• Public Law 92-173 Signed into law on August 8, 1972
• Required inventory of dams located in the United States
• States were surveyed and 49,329 dams were inventoried
• Approximately 20,000 dams were thought that failure could cause loss of life. 
• Many states did not know exact numbers. 
• Required inspections of dams by US Army Corps of Engineers
• Inadequate funding for inspections, so none initially performed. 



Federal Dam Safety 

• April 23, 1977, Presidential memo sent to all federal agencies. 
• Called for review of the current dam safety programs in each agency. 
• General disagreement about how to handle non-federal dams

– No non-federal dam inspections have been performed despite 1972 legislation



Kelly Barnes Dam Failure
• November 6,1977
• Toccoa Falls, Georgia 
• Built 1939-1940, 38 feet tall
• Dam provided power to downstream 

bible college until 1957
• Failed at 1:30am after heavy rain
• 39 deaths





President Carter in office 
(from Georgia)

Rosalynn Carter able to 
visit disaster site within hours



National Dam Safety Program

• December 2, 1977, President Carter instructed the USACE to commence at once 
on inspections of 9000 non-federal dams. 

• Prior to inspections, States required to take steps to establishing dam safety 
programs. 



Present Day: 
State Dam Safety Programs

• Currently, all states except Alabama have dam safety programs
• Federal Grants of $7-9 Million/year given to states to help with state programs. 
• National Inventory of Dams contains over 90,000 dams





Inspects about 80 dams/year

Iowa DNR Dam Safety 
Program

Conducts Risk Analysis and Owner Education



Dams In Iowa
• 4162 dams in the inventory
• 3961 are state regulated
• New online dam database
• Publicly accessible
• https://iowadnr.knack.com/dams#public/

https://iowadnr.knack.com/dams#public/


Inventory Demo



Authority
• The DNR Dam Safety program operates under

– Statute (Passed by Legislature) 
• Iowa Code 455B.261-278 authorizes the DNR to regulate dams and 

floodplain construction
– Rules (Developed by DNR)

• 567 Iowa Administrative Code Chapters 70-73 (Floodplain 
Regulation, Dam Construction and Maintenance)

• 567 Iowa Administrative Code Chapter 51-52 (Water Storage 
Permits)



Current Dam Permit Thresholds

• Permits required when:
– Top of dam storage > 50 acre-ft (with emergency spillway)
– Top of dam storage > 25 acre-ft and > 5’ high (without 

emergency spillway)
– Permanent storage > 18 acre-ft and height > 5’
– Any rural area dam across a stream draining > 10 square 

miles
– Any urban area dam across a stream draining > 2 square 

miles
– Dam drains into and is less than 1 mile from municipality, 

height > 10’, top of dam storage > 10 acre-ft. 
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Any dam with drainage area > 10 square miles 



Dam Thresholds (Urban)

Any dam with drainage area > 2 square miles 

AND Top of Dam Storage > 10 Acre-feet
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Poll

Dam Ownership
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Questions about permitting or thresholds? 



Iowa DNR Dam Safety

Dam Inspections



Dam Inspections

• DNR Inspects: 
– High hazard dams every 2 years
– Major Dams every 5 years

• Defined as: 
• Any high hazard dam
• Moderate hazard dam with permanent storage > 100 acre-ft and top 

of dam storage > 250 acre-ft
• Any dam with storage times height > 30,000

– Other dams as appropriate
– 324 dams have been inspected at least once in last 10 years



Inspection Form



Additional Resource: Dam Inspections

https://www.youtube.com/watch?v=xCz58JFeqpg&t=1s

https://www.youtube.com/watch?v=xCz58JFeqpg&t=1s


Iowa DNR Dam Safety

Risk Classification and Reduction



Hazard Classifications

• Rates the dam based on the potential consequences of 
failure. 

• Current Classifications are Low, Significant (moderate), 
and High. 

• Hazard classification is not a reflection of condition.
• Different design criteria for each hazard classification 



Hazard Classifications

Hazard Class Estimated 
Loss of Life

Estimated Property Damage

Low Hazard None Low economic and low public damages

Significant Hazard None Damage to structures, public utilities, 
significantly traveled roads. Significant 
economic losses and public damages. 

High Hazard Loss of Life is 
likely to occur



Low Hazard Dam



Significant Hazard Dam



241 Significant Hazard Dams in Iowa



High Hazard Dam



95 High Hazard Dams in Iowa



Hazard Classification Changes

• When downstream conditions change, classification can 
change. 

• DNR may require dam upgrades or dam removal if dam does 
not meet requirements for current hazard classification. 

• Upgrades may include larger spillways, raising the dam 
embankment, or lowering the normal pool elevation. 

• Dam removal may be the cheapest alternative and must be 
performed in a controlled manner.  








Emergency Action Plans

An Emergency Action Plan is a written 
document that identifies potential emergency 
conditions at a dam and specifies preplanned 
actions to be followed to minimize property 
damage and loss of life.

• Proposed rules will require EAP for high 
hazard dams

• DNR will assist dam owners to develop EAP’s
• Copies distributed to emergency 

management and downstream communities. 



Summary – Take Aways

• Large number of dams in Iowa
• Dams serve many purposes 
• Dams can fail and cause downstream damages if not properly 

constructed and maintained
• The DNR dam safety program regulates dams in Iowa to 

reduce that risk of failure



Additional Resources
• Association of State Dam Safety Officials

– Membership open to all dam owners, consultants, and dam safety officials
– Many available resources both for members and general public

• http://damowner.org/
• http://damfailures.org/
• http://damsafety.org/

• Low Head Dam Safety
– Concrete or rock dams across a river or stream channel. 
– DNR Water Trails staff works with low head dam owners to improve safety 

around dams. 
– https://www.iowadnr.gov/Things-to-Do/Canoeing-Kayaking/Low-Head-Dams

• Iowa Ponds Website
– DNR fisheries biologist recommendations
– https://www.iowadnr.gov/Fishing/About-Fishing-in-Iowa/Iowa-Ponds

http://damowner.org/
http://damfailures.org/
http://damsafety.org/
https://www.iowadnr.gov/Things-to-Do/Canoeing-Kayaking/Low-Head-Dams
https://www.iowadnr.gov/Fishing/About-Fishing-in-Iowa/Iowa-Ponds


Final Questions



Upcoming Webinars

• May 13: How Dams Fail and How to Properly Maintain Your Dam.
– Learn about common ways that dams fail and how proper maintenance can 

reduce the risk of failure.
• May 20: Dam Ownership, When and How to Hire an Engineer

– When do you need to call in an expert? We’ll discuss when and how to find 
and hire qualified engineers to help with repairs and design of dams.

• May 27: Dam Design and Permitting
– This webinar will go into technical engineering design requirements and 

what’s needed to obtain a permit. We will also discuss upcoming changes to 
Iowa’s dam safety administrative rules.

https://www.iowadnr.gov/dams
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