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Irrigated acreage in Montana

1,872,389 irrigated acreage
2% of total acreage is irrigated

About 3% of irrigation is from groundwater and
97% is from surface water
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Lined section of the Republican Ditch, Hamilton

Leakage: in 1900 = 0.05 — 9.53 cfs/mile!l; Today= 0 at this location

Vegetation enhanced by canal
leakage ... unintentional

Building us new hydrologic
systems

Resetting baseline
conditions

Higher watertables
Longer storage and
retention times

Google
<
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!

Waterloo

Conceptually....
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Groundwater level recharge responses

CLIMATE INFLUENCE i CLIMATE PLUS IRRIGATION INFLUENCE

Groundwater Altitude {ft-amsl)
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Powder River County Carbon County

Dillon Area
East Bench Canal

“The public will have the
opportunity (o view this new

.. and will also

the rapid progress

s have made to date
under irrigation.” June, 1965
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Monitoring well 130177

40 feet

Depth to Water (f

East Bench Canal D

Canal on

East Bench
Canal
Average leakage....

Well (130177)

2.2 cfs/mile

Dillon*
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Canal on

Apr-10 Jun-10  Aug-10 Oct-10

Groundwater Recharge from
Irrigation and Canal Leakage
2010

Irrigation Recharge

Irrigation Recharge
11,600 ac-ft/yr

11,000 acft/yr

East Bench
Canal

West Side
Canal

Beaverhead River
208,000 ac-ft/yr

44,500 ac-ft/year

combined irrigation related recharge
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The Big Ditch and the Mcintosh Red Apples - 1907

B View of the ‘Big Ditch’ an
irrigation project in the
Bitterroot Valley (circa 1907).

Four-horse team hauling steel pipe for
inverted siphon across the Bitterroot River
(circa 1907). U of | eld Libra

Bitterroot Irrigation District Canal (BRID)

Loss/Gain (cfs)

Down
& gradient

Loss/Gain (cfs)

Up gradient

5.8 miles
Average loss
0 - 3.9 cfs/mile loss
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Extrapolating the measured
leakage

2015 Irrigation Season
36,178 acrel/feet

27, 830 Domestic Wells

b

Numerical modeling
a useful Management tool

Waterloo

Modeling the influence of
canal flow on the Jefferson River
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North Hills
Ground Water Investigation Program
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Removing the Helena Valley Irrigation District Canal
and associated Irrigation
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Variability in Leakage

Ditch Leakage

< 0.5 -4.5 cfs/mile

Factors influencing canal leakage

Geologic material

Depth to groundwater
Irrigation season changes
Wetted perimeter
Maintenance
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Extensive Canal Network

Canal Leakage and Groundwater

Yesterday

Canals do Leak

Ditch half empty or ditch half full???
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Major points
v Dynamics of canal seepage

Leakage has been ongoing

v’ Leakage implications
Raise groundwater levels and increase groundwater recharge
Augment stream flow in the late season

v’ Variability in leakage rates
NOT ‘one size fits all’
Varies temporally and spatially

v’ Extensive canal

network
Many, many
thousands of miles

Water Management and Canal Leakage
Raising the possibility of Managed Artificial Recharge

v’ Artificial recharge through managed canal leakage is possible
in some areas but not universal

v’ Candidate areas must have available storage capacity

v’ Appropriate aquifer properties - transmissivity

v Modeling is essential to predict changes to the hydrogeology
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Challenges

(@&

v'Physical vs. Legally

available water

v'Water use planning is holistic - changing application
methods, conveyance efficiency, point of use, all affect other
parts of the hydrologic system.

v'Land use Change - can reduce irrigation infrastructure
and reduce recharge, altering the status quo
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