Irrigation and “Incidental Recharge”
in Montana

”The imperative need in
groundwater development is
ke to know what we are doing”

Harold E. Thomas, 1951

Mantana Bureau of’MmMi;’ logy



Incidental Recharge

e Recharge that occurs related to irrigation use

 Unintended consequence of the use

e Unmanaged

e Prevalent in MT alluvial valleys




In Montana we irrigate about 2 million acres...
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We divert about 11.6 million acre-ft per yr
through more than 7,000 miles of canals

= WIS
! o
& &b,

N
s TR

MBMG

Momtars Barsau of Wines and Geology



That’s 5.5 ft of water per acre...
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Bitterroot Valley Example

85,000 acres of irrigated land

374,000 acre-ft of water diverted

(~4.5 ft of water per acre)

107,000 acre-ft consumed
(~1.3 ft of water per irrigated acre)
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Bitterroot Valley Example

Outside of irrigated area
136486: TD = 52 ft
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136964: TD = 40 ft




Annual
fluctuation
2 ft . e
Irrigation returns provide significant
groundwater recharge
4 Annual
‘fluctuation: Average monthly water levels
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Irrigation leakage: Dependent systems

Canals

Momiiana Bureau of Mines and Geology



Irrigation Ieakage Dependent systems

53982, TD = 30ft

136964, TD = 40ft







Bitterroot Irrigation District Canal
5.8 miles

2014

BRID 1

Upstream
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Irrigation leakage: How much?

Back of the envelope

Bitterroot Main Canal
e 77 miles mostly unlined

Seepage loss
o« ~ 3 cfs/mile (GWIP)
* (1 cfs/mile)

77 cfs = ~150 ac-ft/day = 50 MGD

5

“Main Canal seepage loss = 7.5 Billion gal/season

" Ravalli Co. GW withdrawals = 3.4 Billion gal/year



Irrigation leakage: How much?

Back of the envelope

Bitterroot Main Canal
e 77 miles mostly unlined

Seepage loss
o« ~ 3 cfs/mile (GWIP)
* (1 cfs/mile)

77 cfs = ~150 ac-ft/day = 50 MGD
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"Main Canal seepage loss = 7.5 Billion gal/season

Ravalli Co. GW withdrawals = 3.4 Billion gal/year



East Bench Canal Example

4) East Bench Canal
Land-use change
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East Bench Canal Example

Hydrograph 130177, TD = 200 ft
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East Bench Canal Example

TD = 200 ft

’

Hydrograph 130177
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East Bench Canal Example
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East Bench Canal Example
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East Bench Canal Example

Well (130177)
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East Bench
Canal

Seepage Rate....

2.2 cfs/mile

Momiiana Bureau of Mines and Geology
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East Bench

255488

Intermediate

Deep
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w2 Sand and gravel

i Sand

v Pre-irrigation groundwater level
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Groundwater Recharge from Irrigation
and Canal Seepage

Seepage Loss Seepage Loss
5,900 ac-ft/yr 2010 17,000 ac-ft/yr

w Irrigation Recharge = Irrigation Recharge East Bench E
s200- - WestSide 11,000 ac-ft/yr 23 11,600 ac-ft/yr ~ Canmal
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Seepage Loses

e East Bench Canal 2.2 cfs/mile
e West Side Canal 1.2 cfs/mile
e Carey Canal (Boulder Rv drainage) 2.1 cfs/mile
e BRID (Hamilton area) 1.4 — 3.1 cfs/mile
e Bozeman area ditches 1.1 cfs/mile
 Upper Big Hole 0.15-1.5 cfs/mile

1 cfs = 724 acre-feet/year







West Side Canal
And .

Black Slough

Seepage Rate....

1.1 cfs/mile




. Removing the influence of the HVID Canal
North HI"S and associated irrigated areas.
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Seepage Loses

e East Bench Canal 2.2 cfs/mile
e West Side Canal 1.2 cfs/mile
e Carey Canal (Boulder Rv drainage) 2.1 cfs/mile
e BRID (Hamilton area) 1.4 cfs/mile
e Bozeman area ditches 1.1 cfs/mile

e Upper Big Hole 0.15-1.5 cfs/mile
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