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What is the Boxelder Watershed Project? 
In 1970, after several years of data collection, analysis 
and public discussion, a group of concerned citizens, 
local government leaders, and state and federal agency 
staff completed the Boxelder Creek Watershed Project 
Plan. Their objectives were to reduce damages to 
agricultural land and crops, irrigation facilities, 
farmsteads, highways, embankments and bridges caused 
by 10-year return interval storms or larger, and to protect 
the Town of Wellington from the 100-year storm. 

The project sponsors, who provided leadership for 
preparing the plan, were the Fort Collins and West 
Greeley Soil Conservation Districts in Colorado, Frontier 
and Laramie Rivers Soil and Water Conservation 
Districts in Wyoming, Larimer County Board of 
Commissioners, North Poudre Irrigation Company, and 
Colorado State Soil Conservation Board. Technical 
assistance was provided by the USDA Soil Conservation 
Service (now known as the Natural Resources 
Conservation Service, NRCS) along with several other 
state and federal agencies. 

The project plan described a combination of land 
treatment and structural measures which included five 
single purpose floodwater detention dams (Figure 1). 
The dams were constructed with funds provided by 
NRCS over a five year period from 1977 to 1982. Since 
that time the North Poudre Irrigation Company has been 
responsible for their operation and maintenance. The five 
dams have combined capacities of 25,600 acre-feet for 
floodwater detention (at embankment crests), providing 
flood protection for 7,180 acres of floodplain; these flood 
control reservoirs provide substantial flood-reduction 
benefits to the downstream communities (Table 1). 

Table 1: Dams of the Boxelder Creek Watershed Project. cfs = cubic feet per second, ac-ft = acre feet. 
Drainage Area Breach Discharge Residences in

(sq. miles) Without Dam With Dam (cfs) Breach Zone

B-2 1982 109 12,000 17,500 295 83,900 >1000
B-3 1979 61 6410 4,950 175 54,500 >1000
B-4 1978 14 2420 3,540 87 14,700 4

Year 
CompletedDam

100-Year Discharge (cfs)Storage at Embankment 
Crest (ac-ft)

 
 

Why is Hazard Classification a Concern for the Boxelder Watershed Dams? 
Under Colorado law every dam is grouped into one of four hazard classes (no public hazard, low, significant, high) 
based on the potential damage that could result if the dam failed and suddenly released all of the water stored behind 
it. The area downstream that would be flooded by a dam failure, or breach, is referred to as the breach inundation 
area. About every five years NRCS reviews the hazard classification of watershed project dams. A review of the 
Boxelder Watershed dam breach inundation areas completed in January of 2011 indicates that the hazard class of 
structures B-2, B-3 and B-4 should be increased from significant to high. 

A high hazard classification is warranted when the dam failure has the potential to cause “loss of life, serious 
damage to homes, industrial and commercial buildings, important public utilities, main highways, or railroads.” 
Significant hazard dams are structures that are “located in predominantly rural or agricultural areas where failure 
may damage isolated homes, main highways or minor railroads, or cause interruption of use or service of relatively 
important public utilities” (NRCS 2005). 

Figure 1: Boxelder Creek Watershed Project. 
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The breach inundation areas downstream of the Boxelder B-2 and B-3 dams include farm and ranch land, a railroad, 
I-25 and several smaller highways, and the most-populated portion of the Town of Wellington. NRCS calculations 
indicate that a sudden breach of the B-2 or B-3 dam would result in a combination of flood depth and velocity within 
Wellington that has the potential for causing a loss of life (Yochum 2009a; Yochum 2011). The breach inundation 
areas downstream of the Boxelder B-4 dam includes four residences where the flood depth and velocity has the 
potential to cause substantial damage and loss of life (Yochum 2009b). 

What are the Consequences of Increasing the Hazard Classification? 
A high hazard classification does not mean a dam is unsafe. The North Poudre Irrigation Company has consistently 
performed the required maintenance work for the past thirty years. The Boxelder Watershed Project dams are in 
good condition and will function as designed during a major storm event. 

The B-2, B-3 and B-4 dams were designed to comply with dam safety criteria for a significant hazard dam that was 
being used in the late 1970’s. However the hydraulic capacity as well as a few other design features do not comply 
with the current safety criteria applicable to high-hazard dams. 

NRCS design criteria for high-hazard structures requires a dam to safely pass the flood resulting from a probable 
maximum precipitation (PMP) event in the watershed. The PMP is the theoretical greatest depth of precipitation that 
is physically possible over a given storm duration and area. PMP events are extreme by definition but there is 
precedence of numerous extreme storms occurring in Colorado in the 20th century, including the Cherry Creek 
(1935), Plum Creek (1965), Big Elk Meadow (1969), Big Thompson (1976) and Fort Collins (1997) events. NRCS 
analysis indicates the B-2 and B-3 dams currently have the capacity to pass 37 percent of the PMP flow, and the   B-
4 dam structure could pass about 45 percent of the PMP (Yochum 2010). 

Colorado Division of Water Resources (CDWR) engineers working for the Safety of Dams Program will review the 
NRCS recommendation to increase the hazard classification. These engineers administer Colorado’s dam safety 
laws and will work with the project sponsors to determine what actions are appropriate to comply with current high 
hazard safety criteria. The CDWR engineers will likely require the project sponsors to develop an incremental 
damage analysis (IDA). An IDA is a particular type of hypothetical hydrologic study that compares the effects of a 
dam failure to the damage that would occur if the same size storm that could cause the dam to fail happened without 
the dam in place. Information from the IDA would be used to determine if any structural improvements to the dams 
are necessary to protect the safety of downstream residents. As a minimum the project sponsor’s should prepare an 
emergency action plan (EAP) for each dam as soon as possible. The EAP provides the dam operator, emergency 
responders and the general public the information needed to determine if a dam failure is imminent and what 
subsequent actions should be taken to protect public safety. 

What can NRCS do to help the Sponsors comply with the Safety Criteria? 
The North Poudre Irrigation Company, with the support of the other sponsors, has applied for assistance from the 
Small Watershed Dam Rehabilitation Program administered by NRCS. Assistance from this program can be used to 
do the engineering work needed to prepare the EAPs and the IDA. NRCS staff can also work with the Sponsors to 
develop a dam rehabilitation plan. The plan would describe the most reasonable method to comply with the dam 
safety criteria and to repair any aging components needed to sustain flood protection for the Boxelder Watershed 
residents far into the future. NRCS also has the authority to provide up to 65% of the cost for implementing the dam 
rehabilitation plan, significantly reducing the sponsor’s financial burden to comply with new safety requirements. 
For further information about the Dam Rehabilitation Program, contact Todd Boldt, NRCS District Conservationist 
by telephone at (970) 295-5655 or by e-mail at todd.boldt@co.usda.gov. 
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