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Timing Challenge:
Water is not available when our crops need them




Solution:

| Water Storage (Reservows)
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| Solution:
Water Storage (Reservoirs and Snowpack)
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Solution:

Water Storage (Reservoirs and Snowpack and Groundwater)




Climate Population
Change Growth

Complex Water Problems
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How do we manage our water
under changing conditions?

WSU Test Wall (Lower Aquifer}
Water Level
1905 - 2017

Feet above Mean Sea Level

Figure 4:




Solutions Require Good Open Communication!

Are these contradictor statements?

Fact A: Irrigated agriculture accounts for 38% of the
freshwater withdrawals across the US

Fact B: Irrigated agriculture accounts for 85% of
consumptive water use across the US.



What is Irrigation Efficiency?
What is Water Use Efficiency?




--Furrow/Flood/Gravity Irrigation

=-Sprinkler Irrigation

What does this tell us
about consumptive
water use In Idaho?
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Systems Perspective

A Increasing irrigation application efficiency
NBERdJzOS & LIS NIp@ifnghgniy A 2 y
I More water to grow crops elsewhere?
A Reduced percolation means less groundwater
recharge
iab20 a2 3J22RE F2NI | yé 2\
groundwater storage
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Case Study: Snake River Basin
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Flow in the Snaké hiver Plain aguifer is generallﬁf frdm recharge areas in the north and east,
to springs in the Ametrican Falls and Thousand Springs reaches of the Snake River.




Idaho
Canal
Systems

/\/ Major streams
andrivers

ldoho Falls

'l

Q
Poc\atello’-“

wjﬁ :\'\ )

S
2
5
=
z
-
>
i



Volume Change of Water Stored Within the Eastern Snake Plain Aquifer
and Thousand Springs Total Discharge

More oOefficientod irrigat:io 'B,rgc'tice't-s: ar
: : : : Aquifer Storage :
reducing canal leakage in the 1950s : : _ _ :
has ultimately led to declines in N \e”" - o o L
groundwater recharge, groundwater ; ; ; Thousand 50
storage, and flow out of the aquifer to 1 : Springs '
the $h*éﬂ€é"’River. : : : ; Discharge
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ldaho Power has senior water

rights and requires

3,900 cfs to keep the lights on!
(Swan Falls agreement 2014)
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METRIC:
Water Consumption
from Satellite

Landsat 8o

Rick Allen-- University of Idaho, Kimberly, Idaho

METRIC Partners and Collaborators:

Ayse KilicT University of Nebraska

Ricardo Trezza University of Idaho

Clarence Robison University of Idaho

Wen Zhad University of Idaho

William Kramberi Idaho Dept. Water Resources, Boise
Justin Huntingtoii Desert Research Institute, Nevada

Universi
ofldahc;cy



Uses of ET Mapping in Idaho and in the US;

Water Planning

Endangered Speci@sinimum streamflow)
Aquifer Depletion
Hydrologic Modeling -

Legal Findingpf-Fact
Agricultural Water Use
Water Rights BuyBack
Tribal Water Rights Protection

Water Rights Enforcement
Growing Season Water Demand

where
accuracy
counts




Great need for more satellites to get
more frequent images to improve
accuracy and confidence

Weneed: Landsats 1 0. . 11 ¢é.
For ET, we would like a

2-day O6return timebo

$
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Landsat 8 201317 20xx funding and direct
(replaced LS5)

Landsat 9

Fall 202171 20xx
(replaces LS7)




With only 1 Landsat Satellite (image each 16 days)
Probability of producing a good estimate of Water Consumption over any giv

year (having eCloudfree Imageat least every 32 days during the growing season)

Probability

B os-5% [ |51%-
P e%-10% [ |61%-70%
[ 1% -20% [] 71% - 80%
[ 121%-30% [ 81% - 90%
[ 131%-40% [ 91% - 95%
[ 141%-50% [ 96% - 100%

¥ Charles Morton and
Justin Huntington, DRI




4 Satellites (image each 4 days)
Probability of producing a good estimate of Water Consumption over any give

year (having aCloudfree Imageat least every 32 days during the growing season)
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CAYIf ¢K2dzAaFr

A Very important to have a systems level
understanding of where the water is going

I Satellite based consumptive use maps are very
powerful and currently undeutilized

Alnvest in new satellites to get 2 day repeat images

i Need for increased flow monitoring across
Irrigated systems

A A complete understanding of water rights is
critical (adjudication)
A Communicate (terminology) is essential!



CAYIlf ¢K2dz3Fk

A Solutions
I Use crop selection to manage consumptive use
I Look for aquifer recharge opportunities
I Look for reservoir storage
I Let irrigators/farmers come up with solutions to

water shortages

A As water quantity declines we must better
manage nutrients to avoid future water
guality problems




Questions




STRATEGIES TO DEAL WITH
DROUGHT CONDITIONS



Drought Conditions

A Farm Scale:

I Increase irrigation application efficiency
AMinimize evaporation, reduce percolation
ANot good for downstream neighbors!

I Deficit irrigation on low value crops

Alrrigate less water assuming water stress reduces yield
but still maintains a crop

I Fully irrigate cash crops and fallow fields
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Seasonal Total Consumptive use ETa (in/seasor

Twin Falls Cumulative Consumptive Crop Use during 2021

2021

m Alfalfa

® Pasture

= Winter Wheat
m Sugar Beets

W Potatoes
m Corn



A Irrigation ¢ A 4.5 adft per acre water right is
considered a full supply of irrigation water in
southwest Idaho

A Is this a lot of water or not???
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Seasonal Total Consumptive use ETa (in/seasor

Twin Falls Cumulative Consumptive Crop Use during 2021

4.5 ac-ft/ac per season = 54 inches/season

13% reduction = 47 inches/season

2021

m Alfalfa

® Pasture

= Winter Wheat
m Sugar Beets

W Potatoes
m Corn



A Irrigation ¢ A total diversion 0f.02cfsper acre
Irrigated, unless the applicant or claimant can
demonstrate that more is required. For irrigated
tracts of 5 acres or less, no additional justification Is

required for up t00.03cfsper acre

Als this a lot of water or not???



Consumptive Use ETc (in/day)
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Twin Falls Consumptive Crop Use during 2021
0.03 cfs/ac = 0.74 in/day

0.02 cfs/ac = 0.48 in/day
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Consumptive Use ETc (in/day)

Twin Falls Con
0.8 +

Center Pivot limitations

Application rate also limited by soil
infiltration rate
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Solutions: Irrigation/Groundwater District Planning

Solutions:

A Solutions to water problems are easier to
resolve at larger spatial scales
I Similar to a diverse portfolio

I Irrigation/districts can use water transfers and use
water forecasts to make informed crop selection
before planting to meet water availability



Solutions: Off-season Managed Aquifer Recharge




Solutions:

Increase size of reservoirs

Anderson Ranch Dam Raise

Fact Sheet
May 2022

A need for more water

Additional surface water storage is an important element for addressing future water supply needs in the
Treasure Valley and surrounding areas. Water users in the Boise River basin rely heavily on the existing reservoir

system to store and manage surface water supplies.

Feasibility study

Reclamation and the Idaho Water Resource Board
partnered to complete the Boise River Basin
Feasibility Study to explore new surface water
storage opportunities in the Boise River Basin.

Authorized under the Water Infrastructure
Improvements for the Nation Act of 2016, the study
focused on a six-foot raise of Anderson Ranch Dam
in Idaho, to add approximately 29,000 acre feet of
new storage space. This authority is limited to
storage projects.

Raising Anderson Ranch Dam will allow
Reclamation to store precipitation when available
during wet years to supply supplemental water or
hald over for use during dry years.

Reservoir rim projects

Areas of potential impact around Anderson Ranch

Reservoir due to the increase in the reservoir

elevation include the following:

+ Roads, bridges, culverts, recreation facilities,
Pine airstrip, and power utility infrastructure.

Who gets the water?

The Idaho Department of Water Resources filed a
water right permit application for the new storage.
Reclamation will issue storage contracts to the
IWRB and potentially to other water user
organizations, for the new space in the enlarged
reservoir. The IWRB may sub-contract with water
users for access to its portion of the storage space.
The IWRB also may offer some of the additional



WATER QUALITY CHALLENGES



Idaho Milk Production
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Magic Valley has experience more than 400% Growth in Milk Production

More than twice as many cows than people



