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Source: Murry-Darling Basin



Furrow Irrigation          Center Pivot





20 cfs                           15 cfs                           10 cfs                             5 cfs

5 cfs                          5 cfs                                  5 cfs

10 cfs                           5 cfs                           0 cfs                             0 cfs

5 cfs                          5 cfs                                  ? cfs

Senior water rights – shut off junior 

rights to get his water



10 cfs                           8 cfs                           6 cfs                             4 cfs

5 cfs                          5 cfs                                  5 cfs

3 cfs return 3 cfs return 3 cfs return

10 cfs                           7 cfs                           4 cfs                             1 cfs

3 cfs                          3 cfs                                  3 cfs



20 cfs                           17 cfs                           14 cfs                             11 cfs

3 cfs                          3 cfs                                  3 cfs

Low Efficiency

High Efficiency

20 cfs                           18 cfs                          16 cfs                             14 cfs

5 cfs                          5 cfs                                  5 cfs

3 cfs return 3 cfs return 3 cfs return



Recharge of the alluvial 

aquifer was from the 

deep percolation or 

leaching that occurred in 

the fields as well as the 

ditches and laterals that 

feed the irrigation 

systems.

Very little was from the 

non-irrigated fields.



Upstream

End
Downstream

End
Stored soil moisture

Dry
GOOD

Upstream

End

Downstream

End

DryPOOR

Excess water or deep percolation

Stored soil moisture



Center Pivot

Furrow

Excess water or deep percolation

Stored soil moisture

Stored soil moisture

Furrow irrigation is 

dependent upon many 

factors as to how much 

water infiltrates the soil.

Center Pivot is designed 

to apply approximately 

the same amount to each 

area of the field.  Greater 

frequency with smaller 

amounts.



Furrow
Field Capacity

50% Plant Available

Center Pivot
Field Capacity

50% Plant Available



Stream Depletion Factor

Utilized for determining 

timing of impact of 

pumping on stream 

flows.  This also shows 

the impact of adding 

water (augmentation or 

leaching) in the aquifer.



Smith et al

Time frame is dependent 

upon distance from river.

Short distance to the 

river means a short time 

to peak.

Longer distance from 

river means greater time 

frame for the water to 

return to the river.

Significant long term 

impacts to return flows.
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2002 – Empire Lodge 
 Impact on out of priority use of water

 Augmentation plans were enforced

 Created the shutdown of 1,000’s of wells in the South Platte

 Creation of new augmentation plans that supply actual water

 Development to divert water when no call was on the river and allow that water to seep into the aquifer.

  Time, amount and place

Perkins County Canal
 Nebraska has the right to develop a diversion and delivery system for up to 500 cfs during the off-season 

irrigation 

Will play out for years

Threat to augmentation in the Lower Basin

Potential impacts to the Endangered Species Act
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