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1.0 INTRODUCTION 

  

The design, inspection, and maintenance criteria for a dam are based on its classification.  

In Nebraska, dams are classified by their size and their hazard potential.  The size 

classification is determined by the height of the dam and its storage capacity.  The hazard 

potential classification is determined by the damage that might occur to existing or future 

development should the dam suddenly release large quantities of water downstream due 

to a breach or misoperation of the dam.  The size of a dam is only one of many factors 

that are taken into consideration when determining a dam’s hazard potential 

classification. 

 

1.1   Size Classifications 

 

In Nebraska, the three size classifications for dams are small, intermediate, and large.  

Table 1 provides details for determining a dam’s size classification.   

 

Table 1. Dam Size Classification. 

Size  
Effective Height (feet) x 

Effective Storage (acre-feet) 
Effective Height 

Small ≤ 3,000 acre-feet
2
 and ≤ 35 feet 

Intermediate 
> 3,000 acre-feet

2 
and 

< 30,000 acre-feet
2
 

or > 35 feet 

Large ≥ 30,000 acre-feet
2
 regardless of height 

 

The effective height of a dam is defined as the difference in elevation in feet between the 

natural bed of the stream or watercourse measured at the downstream toe (or from the 

lowest elevation of the outside limit of the barrier if it is not across stream) to the 

auxiliary spillway crest.  The effective storage is defined as the total storage volume in 

acre-feet in the reservoir below the elevation of the crest of the auxiliary spillway.  If the 

dam does not have an auxiliary spillway, the effective height and effective storage should 

be measured at the top of dam elevation.  
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1.2   Hazard Classifications 

 

The following hazard potential classifications have been established for dams in 

Nebraska: 

 

• Minimal Hazard Potential - failure of the dam would likely result in no 

economic loss beyond the cost of the structure itself and losses principally limited 

to the owner's property. 

 

• Low Hazard Potential - failure of the dam would result in no probable loss of 

human life and in low economic loss.  Failure may damage storage buildings, 

agricultural land, and county roads. 

 

• Significant Hazard Potential - failure or misoperation of the dam would result in 

no probable loss of human life but could result in major economic loss, 

environmental damage, or disruption of lifeline facilities.  Failure may result in 

shallow flooding of homes and commercial buildings or damage to main 

highways, minor railroads, or important public utilities. 

 

• High Hazard Potential - failure or misoperation of the dam resulting in loss of 

human life is probable.  Failure may cause serious damage to homes, industrial or 

commercial buildings, four-lane highways, or major railroads.  Failure may cause 

shallow flooding of hospitals, nursing homes, or schools. 

 

The minimal hazard potential classification is generally limited to small size dams 

(defined in section 1.1) located in predominately rural or agricultural areas. 

 

1.3   Categories of Dams 

 

Dams in Nebraska are divided into two main categories based on their size and hazard 

potential.  The two categories are farm pond dams and major dams.  Farm pond dams 

include all dams that are of the small size classification and have either a minimal or low 

hazard potential.  All other dams in the State are categorized as major dams. 
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2.0 DETERMINATION OF HAZARD CLASS   

 

The dam’s location and the depth of anticipated flooding downstream of a dam following 

its failure are the primary basis for determining its hazard potential class.  In many cases, 

a dam’s hazard potential class is readily apparent based on the dam’s location and the 

presence of downstream development or the lack thereof.  An engineer experienced in 

dam hazard potential classification may be able to determine the hazard class by touring 

the area downstream of the dam or simply reviewing readily available information such 

as aerial photographs and topographic information.  In other cases, when the hazard 

potential classification is not readily apparent, hydraulic breach routings may be required.      

 

2.1   Future Development 

 

The potential for future development must be taken into consideration when determining 

the hazard potential class for a dam.  Any dam located in close proximity to a city or 

village as detailed in Table 2 must be designed to meet the requirements for a high hazard 

potential structure.  The design requirements can be adjusted if development in the 

downstream breach inundation area is sufficiently curtailed due to zoning restrictions, 

easements, deed restrictions, or other methods of restriction acceptable to the 

Department. 

 

Table 2. High Hazard Potential Based on Proximity to City or Village 

Incorporated Class Population 

Located within or within given 

distance of jurisdictional limits of 

City or Village  

Metropolitan Class ≥ 300,000 3 miles 

Primary Class > 100,000 up to 300,000 3 miles 

First Class  > 5,000 up to 100,000 2 miles 

Second Class  > 800 up to 5,000 1 mile 

Village 100 up to 800 1 mile 

 

2.2   Dams in Series 

 

If failure of an upper dam could contribute to the failure of a lower dam, the upper dam 

must have a hazard classification that is equal to or higher than the hazard classification 

for the lower dam. 

 

2.3   Breach Routings 

 

Breach routings are used to help delineate the area downstream of a dam potentially 

impacted by inundation should that dam fail and can be used in determining the dam’s 

hazard potential.  Breach routings used in conjunction with survey and topographic data 
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can be used to determine the anticipated depth of flooding at specific structures or 

facilities.  Table 3 includes guidance for determining the hazard potential classification 

for a dam based on specific downstream structures and facilities. 

2.31   Peak Breach Discharge 

The minimum peak discharge of the breach hydrograph, regardless of the technique used 

to analyze the downstream inundation area, shall be determined using the criteria detailed 

in Natural Resources Conservation Service (NRCS) Technical Release Number 60 

(TR-60) and repeated here for convenience: 

 

1. For depth of water at the dam at the time of failure where Hw ≥ 103 ft 

 

Q��� = �65	H�
�.�� 

 

2. For depth of water at the dam at the time of failure where Hw < 103 ft 

 

Q��� = �1,100	B�
�.��  where  

 

�� =	
���	�H�	

A
 

 

but not less than Q��� = �3.2	H�
�.� nor more than Q��� = �65	H�

�.�� 
 

 

3. When the width of the valley, L, at the water surface elevation corresponding to the 

depth, Hw, is less than, 

 

T = 	
�65	H�

!.��

0.416
 

 

 

replace the equation,	Q��� = �65	H�
�.�� , in 1 and 2 above with, 

 

Q��� = �0.416	�L	H�
�.� 

 

where: 

Qmax = the peak breach discharge, ft
3
/sec 

Br = breach factor, acre 

Vs = reservoir storage at the time of failure, acre ft 

Hw = depth of water at the dam, ft, calculated as the reservoir water surface 

elevation at the time of failure minus the elevation of the valley floor 

A = cross-sectional area of embankment at the assumed location of breach, 

usually the template section (normal to the dam longitudinal axis) at the 

valley floor elevation, ft
2
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T = theoretical breach width at the water surface elevation corresponding to 

the depth, Hw, for the equation, Q��� = �65	H�
�.��, ft 

L = width of the valley at the water surface elevation corresponding to the 

depth, Hw, ft 

 

The elevation of the valley floor is typically taken as the average elevation of the 

floodplain or the elevation of the top of the channel banks along the downstream toe of 

the dam as illustrated in Figure 1.  A lower elevation for the valley floor should be 

considered if the breach flow is mostly contained within the channel downstream of the 

dam. 

 

 

 

 

 
Figure 1. Typical Valley Cross Section at Downstream Toe of Dam. 

 

 

 

2.32   Reservoir Water Surface Elevation 

When determining the hazard potential class for a dam, the elevation of the reservoir 

water surface at the time of failure should correspond to the peak reservoir elevation 

during the routing of the 100-year flood; however, the water surface elevation at the time 

of failure should never be below the crest of the auxiliary spillway, or below the top of 

the dam if the dam does not have an auxiliary spillway.   
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2.33   Breach Hydrograph 

The peak breach discharge and the storage volume at the time of failure can be utilized to 

develop a breach hydrograph using the following equation from NRCS Technical Release 

Number 66 (TR-66): 

 

Q$ = Q���e
&'∗ 

 

where: 

Qi = particular discharge at any given time, cfs 

Qmax = peak breach discharge, cfs 

t∗ = t	
Q���

V+
		 

t = time, seconds 

VI = storage volume in reservoir at time of breach, ft
3
 

 

2.34   Breach Development and Routing Methodologies 

A peak discharge value and breach hydrograph determined using principles of erosion, 

hydraulics, and sediment transport may be used in lieu of the peak discharge and 

hydrograph computed using the above equations. The criteria, methodologies, and 

computer programs developed by the U.S. Army Corps of Engineers, the U.S. Bureau of 

Reclamation, the National Weather Service, and the NRCS for simulating a hypothetical 

dam failure and downstream flooding are generally acceptable. 

2.35   Coincidental Downstream Flooding 

Coincidental flooding downstream of the dam is not taken into consideration when 

determining the hazard potential classification.  The flow in the outlet channel prior to 

failure should only include the discharge from the dam corresponding to the reservoir 

water surface elevation at the time of failure.    
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