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* 16% Of National Irrigated Land Is In Nebraska

* 90% Of Water Withdrawal Is For Irrigation

Probably more than 9 million acres now




Irrigation
Development

Active Irrigation Wells

~ 93,000
S$6-9 Billion Investment

Major development occurred

in 70’s, but growth continues
at about 2000 wells per year

Derrel Martin,
Biological Systems Engineering







Change in Land Values — State Average
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Depletions in southern High
Plains > 50% of saturated
thickness

Small area in Nebraska >
25% of saturated thickness

Not in general
Problems in some areas




Characteristics of the High Plains Aquifer (McGuire, 2009)

Average area- Volume of Portion of H.P.
weighted drainable water Aquifer Change in 2007 Aquifer
Percent of saturated in storage in Drainable Storage from ~ Depletion as
total aquifer  thickness in 1980, Water in State 1950 to 2007, Percent of

State area, % 1980, ft million ac-ft (1980), % million ac-ft 1980 Storage
CO 8.6 79 120 3.7% -17.4 14.5%
KS 17.5 101 320 9.8% -63 19.7%
NM 5.4 51 50 1.5% -10.3 20.6%
OK 4.2 130 110 3.4% -12.2 11.1%
SD 2.7 207 60 1.8% -0.6 1.0%
X 20.4 110 390 12.0% -140.1 35.9%
WY 4.6 182 70 2.2% -2.3 3.3%
Total 100 190 3,250 -267.5 8.2%

Drainable Water in NE = Half of Volume of Lake Michigan




Changes in High Plains Aquifer (1950 - 2011)

Change In
Area-Weighted Water Storage,
State Water-Level Change, feet millions acre-feet
Colorado -12.9 -14.8
Kansas -23.5 -58.2
A
New Mexico -15.2 -8.2
Oklahoma -11 -7.5
I
Texas -38.9 -136.5
Wyoming -1.1 -0.7
High Plains Aquifer -13.9 -224.6

60% of Total Volume Depleted in Texas & 26% in Kansas

McGuire, V.L., 2013, Water-level and storage changes in the High Plains aquifer, predevelopment to 2011
and 2009-11: U.S.G.S. Scientific Investigations Report 2012-5291. (http://pubs.usgs.gov/sir/2012/5291/.)




What to sustain, economy, ecosystemes, ...?
Balance upstream (rural) opportunity versus downstream thirst?
What to do with ground water?

What management timeframe?

How to balance property rights versus “Community” good?

How to construct an “Adaptive Management” strategy and benchmarks?




~ 88% of Precipitation Goes to Evapotranspiration
~ 6% of Precipitation Goes to Increased Stream Flow

~ 8% of Evapotranspiration due to Irrigation




How do land use and management practices affect outflow from basin?
Our emphasis has been on modeling groundwater.
We are not doing enough analysis of land use and management.




Not all watershed impacts are due to irrigation

Continue evolution of tillage for soil, water and energy conservation
CRP reverting to cropland = what are the impacts?

How does land use affect streamflow?

Need improved modeling to integrate
land use, augmentation and irrigation impacts







Land Terraced in the Republican River Basin

CO: 290,000 acres

Sedgwick W NE: 919,000 acres
Logan | Phillips
Chase Hayes F’°mw
Phelps \
Dundy Hitchcock | Red Willow | Furnas | Harlan Fran:;m
Yuma

Norton M \L,
Cheyenne Rawlins Decatur /} Jewell Rep\u;ﬁ

Cloud

Lincoln Thomas

Sherman

Kit Carson Clay

KS: 923,000 acres

Total Terraced Land: 2,130,000 acres

Land Area Above Hardy Gage = 14,340,000 acres
Percent Terraced = 15%
Percent of Contributing Drainage Area = 22%







Invasive species have spread in riparian zones
ET is considered nonbeneficial
Quantifying how much water is used compared to native species

Project funded by DNR and NRDs, partnership with other Departments

Invasive species:

* Phragmites,

 Red Cedar,
e Russian Olive




Activities Affecting Watersheds

® Groundwater Pumpage

® Farming Practices — Reduced Tillage, Less Runoff, More ET
® Terraces

® Reservoirs

® Cropping Patterns - Land Use Change

® Irrigation Efficiency

® Deficit Irrigation

® Expansion of Riparian Species that May Use More Water
® Biofuel Expansion

® Future Augmentation Projects to Capture “Flood” Flows

Need to assess all of these to manage the watershed




Allocation programs limit volume of pumpage over a period of time

Expansion limits restrict development of new wells or new irrigated areas
Upper Big Blue considering allocation program

Other western states have similar issues/programs




Nebraska Approach 1. NRD Sets
to Watershed Withdrawal or
Management Pumpage Limit

5. Streamflow
Depletion Larger
than Expected

2. Farmers Access
Opportunities

Some Colleagues Criticize Approach
Not Direct Solution

However, Encourages Innovation

Ultimately this Increases the Value of the Water
Must Agree to Continued Revisions

4. More .
Evapotranspiration 3. Innovation
or Consumptive Allows for Higher
Use than Planned Efficiency




Water Footprint is High Here
What Else To Do With Land?
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Root Zone Storage

Measure & Manage Soil Water
Measure & Predict ET
Schedule Irrigations

Minimize Pumping




Root Zone Storage
Irrigation Application

Better Accounting of Where the Water Goes




Irrigation Application
Withdrawal

Reduce water T e

Reduce Storage for

logged areas " Reduce Spills Seepage multiple uses
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{alitration Redistribution

 Manage watersheds by accounting for where the water goes.
» Developing tools for water transfers and offsets to meet instream flow needs




Where does the water go?
Must be interdisciplinary.
Need better accounting tools.




Watershed

Many past improvements focused on irrigator, not watershed
® /mprovements not always beneficial to watershed
® |nnovation for watershed enhancement is possible

® Hopefully win-win advancements

® Who will pay for watershed technology?










We are doing this without direct consideration
Need methods to put issues on equal basis




Must Focus on Needs of Clients / Stakeholders

* Our clients are not all the same
 We have to design for variability
and acceptance

Inland
Other Uses.  Water Private ownership of

6% 1% ]
. 93% of land in Great
Irrigated

Crops/Hay Plains
16%
1 Ran4ggg}and Must consider how

stakeholders are
affected

Rainfed
Land Use in Nebraska - 2003




Variation Between Irrigators On Pumping Depth

FRACTION OF IRRIGATORS APPLYING LESS
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Not all farmers are the same

How will producers respond to policies
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Advancements Needed for Managing Watersheds

Advance understanding of processes that govern consumptive use
Develop water balances in agricultural and grassland ecosystems
Develop and simulate watershed management alternatives

Partner with stakeholders and agencies to transfer results

 Manage watersheds by
accounting for where
the water goes.

e Develop tools for water

transfer and offsets to
meet downstream
needs




How do we put it all together -




Enough
Already

Thank You, Questions?

Derrel Martin,
Biological Systems Engineering















Setup Sequence Example

Gequence Exampie Duagram
NOTE: This diagram shows how the Raise planter To make it ocour sooner, incresse the distance. To make
and Lower planter on the following page wil it cocur later, decrease the arstance.
be performed in the field.
Sequence Offset—Change the distance the funcion
‘occurs from the Headland or Passable Interior Boundary:
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