
Upper Missouri Basin 
Agricultural Water Use 

An Overview 



Acres Irrigated in Montana by River Basin
(2,170,000 acres total)

Missouri 
Basin

1,240,000 
acres,
 58%

Yellowstone 
Basin 

530,000 
acres, 24%

Columbia 
Basin

400,000 
acres, 18%

Source Data: USGS, 2004 

Presenter
Presentation Notes
Irrigation is working and thriving in the upper Missouri River Basin.



How Big Is 1,240,000 Acres ? 

• It’s about 2,000 Square Miles 
• It’s about 5.6% of the total surface area of 

the basin 
• It’s about 50% of the total farmed area in 

the basin 

Presenter
Presentation Notes
When I put this presentation together I was surprised to find that irrigation represents close to 50% of the total farmed area in the basin. 



Presenter
Presentation Notes
Flood irrigation still works well in many situations and much of the land base (probably over half) still is flood irrigated.



Presenter
Presentation Notes
Flood irrigation though may not be as efficient as other types of irrigation and it requires a lot of labor.



Presenter
Presentation Notes
Given these factors and others, there is an ongoing conversion of land to more efficient sprinkler irrigation systems, especially center pivot systems.



Presenter
Presentation Notes
Using low-pressure systems and efficient applicators



Presenter
Presentation Notes
And often sophisticated controls.



? 

Presenter
Presentation Notes
A consideration is that the changes in system type will affect the water balance in a basin. More efficient systems will generally result in less water diverted from the river per unit area irrigated. Because the more efficient systems can better distribute the water on a field, crop yields and associated water use might increase. Return flows will decrease, and that includes both surface and groundwater returns.
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Irrigation Water Supply Considerations 

Presenter
Presentation Notes
If we look at a stream system such as the Gallatin River that isn’t regulated substantially be reservoirs, we can see that our water supply for irrigation generally is sufficient, or more than sufficient, during the early runoff period from mid May into early July. By the later part of the summer though, the demand can exceed the supply. This is especially true in dry years, such as we’ve seen in 2013.



Gibson Reservoir Near the End of the Irrigation Season 

Presenter
Presentation Notes
Where there is reservoir storage, releases from storage can be used to add water to the system during July, August, and September, when natural inflows are low and irrigation demands high.
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Presenter
Presentation Notes
This example depicts the Ruby River reservoir, where the reservoir typically is filled by early May (it stores a lot of water during the winter) and release are made to augment natural inflows from late June through early September. In the course of this season about 25,000 acre-feet of water was releases.



July 11, 2007 

Presenter
Presentation Notes
The crop type also will affect the timing of demands and shortage. For instance for grain, the demand might be high early to mid summer.



August 13, 2007 

Presenter
Presentation Notes
But much lower during the later summer; at a time when streamflow typically is lowest.



Presenter
Presentation Notes
Forage crops, such as alfalfa and grass, would need irrigation water throughout the season.



Presenter
Presentation Notes
Although irrigation to forage crops is shut off periodically during the growing season for haying.



Ruby River 
May 1, 2013 

Presenter
Presentation Notes
Recent warmer springs have resulted in water being turned on early, when river flows may not have yet risen enough to satisfy the need. This happened on the lower Ruby this year where the Reservoir had not yet filled and downstream tributary flows, which usually add substantial amounts of water to the river, had not risen yet due to low snowpack and lower temperatures in the mountains.



Ruby River Watershed Irrigated Lands 

Presenter
Presentation Notes
Looking at trends in irrigation? Although we can see changes in irrigation system types, where not generally seeing an increase in irrigated acres in the upper portions of the basin.



Changes in Percent of Irrigated Acres by County: 1987-2002 

Presenter
Presentation Notes
More recent trends haven’t been for increases in irrigation, except perhaps for the area below Great Falls in Teton, Pondera, and Chouteau Counties. Will these trends continue?



Presenter
Presentation Notes
This could be in part due to conversion of irrigated land to residential, or economic factors as well.



Presenter
Presentation Notes
Another trend that we might see in the future is a shift in crop types. About ¾ of the total irrigated lands base in the state, and possibly Upper Missouri basin, is hay and pasture, with grain accounting for most of the rest.



Presenter
Presentation Notes
We might see a shift to other crops in the future, such as more acres in potatoes.



Water Diverted for Irrigation by Source
(11,700,000 acre-feet in total)

Groundwater 
200,000 

acre-feet, 2%

Surface Water
11,500,000 

acre-feet, 98%

Source Data: USGS, 2004 

Presenter
Presentation Notes
Most of this irrigation still is supplied by surface water, even though you here much about increased groundwater use. And irrigation with groundwater certaintly works and is important to irrigators who use this resource. Trend may be towards more groundwater development.



Presenter
Presentation Notes
In the future there might be emphasis on improving the irrigation infrastructure.



Presenter
Presentation Notes
It’s recognized there is a need to maintain the condition of our existing storage projects.



Presenter
Presentation Notes
Ruby Dam.



Presenter
Presentation Notes
We discussed earlier the changes from flood to sprinkler irrigation. As far as distribution systems go, most water still is supplied to the field through open ditches. This is done mostly because it is much less costly than pipelines. We are starting to see some of the smaller lateral ditches being put into gated pipe.



Charlie Atkins 

Presenter
Presentation Notes
It’s too expensive to put the larger supply ditches into pipelines, but we might see more lining of these ditches.



Presenter
Presentation Notes
It also is likely that irrigation water will be more closely measured and managed, as water becomes more valuable and as the adjudication reaches completion and more final decrees are issued.



Questions/Discussion? 
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