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Goals of Discussion

• Show a Flooding Hazard related to dam 

operations that has been identified

• Show the High Hazard Dam Release –

Floodplain Impacts Database and Ranking 

Tool

• Discuss next steps – Uses to reduce risk to 

communities, uses for additional CRS Credits



Dam Safety and CRS
• CRS Coordinators Manual, Section 630/631

Because of the threat of flooding from dam failure or dam operations, the 

Community Rating System (CRS) credits cooperation among state dam safety 

officials, dam owners and operators, and local emergency managers. Credit is 

for state and local dam safety programs that:

• Help make the needed information available,

• Improve communications among operators of the dams and downstream 

communities, and

• Develop warning and response plans for dam failures.

The credit is keyed to addressing the areas at risk from the failure of a high-

hazard potential dam. A “high-hazard-potential dam” is one for which failure 

or operational errors will probably cause loss of human life downstream. 

Communities must contact their state dam safety office to determine if they 

are affected by such a dam.



Inundation Mapping Primer
Location 100-year Peak Flow Routed Dam 

Failure Peak Flow

Ward Creek at 11.5 

miles below Ward 

Lake dam

1,010 cfs (USGS) 33,709 cfs

Why so large?

• Dam is fully breached 

in one-hour or less.

• Assumes dams below Ward Lake fail 

due to overtopping; cascading and 

cumulative flows



Inundation Mapping Primer

940 ft

304 ft
FEMA 100-yr

floodplain
Ward Lake 

Inundation 

Mapping



Flood Operation – Button Rock Dam 2013



Barker and Addicks Dams





Barker and Addicks Dams

• Flood control dams built in 1940

• Water surface in reservoir rising at ½ ft per hour

• Record high elevation

• Outlets opened, releasing 4,000 cfs each



Neighborhoods around Addicks

and Barker Reservoir



What Did We Learn?

• Colorado in 2013 and 2015, Oroville and Houston 

in 2017 show dams operating as designed but still 

cause dangerous flooding downstream

• Dam Emergency Action Plans have maps for dam 

failure inundation – of no use in operations 

release flooding scenarios 



Project to highlight the Gap?
• $95,000 project, Funded by NDSP States Grants 

($45K) and Colorado Water Conservation Board 

grant ($50k)

• Created a High Hazard Dam Release  -

Downstream Floodplain Impacts Database and 

Ranking Tool

• Dam Information

• Spillway data

• Outlet data

• Population at risk

• Compares spillway and outlet flows to FEMA 

100-year flows, basin areas,etc

• Promote and share the database and tools with 

Floodplain and emergency managers



Database

• Main Categories

• Dam Information, dam ID, google earth KMZ

• Spillway Capacity, rating curve pdf’s

• Outlet Capacity, rating curve pdf’s

• Total Controlled outlet

• Stream flow

• Ranking

• FEMA

• Hydraulic Analysis, safe channel capacity combined with controlled release



Database – General Info



Database – Spillways and Outlets



Database – Dam Info



Database – StremStats Info



Database – Ranking



Database – Nearest Consequences



Database – FEMA FIS Info



Database – Hydraulic Analysis



Ranked Dams



Example 1 - Warren Lake

• Facts

• Dam Height 23 ft

• Storage capacity 2185 cfs

• Spillway Capacity 1045 cfs

• Drainage Basin 0.44 sq mi

• Outlet Capacity 74 cfs

• 2-yr stream stat 97 cfs

• 100-yr stream stat discharge 3610 cfs

• Population at risk 2541

• Ranking 306 of 416 

• FEMA no data

• Safe channel capacity 40 cfs



• Dam Height 23 ft

• Storage capacity 2185 cfs

• Drainage Basin 0.44 sq mi

• Spillway Capacity 1045 cfs

• Outlet Capacity 74 cfs

• 2-yr stream stat 97 cfs

• 100-yr stream stat 

discharge 3610 cfs

• Population at risk 2541

• Ranking 306 of 416 

• FEMA no data

• Safe channel capacity 40 

cfs

Single Dam 

Sheet



Warren Lake Inundation Map





Warren Lake vs Regulatory 

Floodplain



Warren Lake  - Zone X



Fossil Creek Dam – Inundation Map



Example –

Fossil Creek Dam

• Dam Height 42 ft

• Storage capacity  cfs

• Drainage Basin 29 sq mi

• Spillway Capacity 88,100 cfs

• Outlet Capacity  393 cfs

• 2-yr stream stat 516 cfs

• 100-yr stream stat discharge 

14,900 cfs

• Population at risk 

• Ranking 74

• FEMA no data

• Safe channel capacity 616 cfs





Fossil Creek Dam – Outlet Release



Larimer County

High Hazard Dam Release

High Risk Rankings (21) 



Message

• We know the Risk exists 

• Colorado Dam Safety has attempted to define and 

rank the severity of the risk

• We now have a tool for screening level ranking

• Examples demonstrate utility of detailed 

evaluations

• Floodplain and Emergency managers can use this 

screening level information to assess their risks

• Floodplain and Emergency managers make the 

decision on where additional detailed safe 

channel capacity analysis should be done



Questions – Next Steps

• Do Floodplain and Emergency managers have 

authority to further assess the risk of High Hazard 

Dam releases in their areas?

• Do Floodplain and Emergency managers have a 

responsibility to further assess the risk of High 

Hazard Dam releases in in their areas?

• Are Floodplain and Emergency managers willing to 

use this info to further assess the risk of High 

Hazard Dam releases in in their areas?

• Would NDSP Research Workgroup consider funding 

a pilot project with CO Dam Safety and City of Ft 

Collins/Larimer Cty, CO to further these efforts?
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Questions?


