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Figure 5. Water budget components for Kansas, Values are in inches per year and million acre-feet per vear (MAF).
{Adapted from Sophocleous, 1998) ‘
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sas Precipitation versus
Crop Water Use
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“igure 3. Mormal annual precipitation (1961 - 1990) in Eansas. The area west of the dashed line shows thep
:xtent of the High Plains aguifer in Kansas (from Goodin et al., 1995). ATE
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Crop Water Budget
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ansas Precipitation
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Knowledge

Why Irrigate?

for[ife
Improve yield, stabilize yield, improve quality, improve economy, etc
Time of 1991 Yield 1980-1991 1991
Irrigation Bu/Ac Bu/Ac | Irrigation
Study at Scandia Exp. Date
Farm
No lrrigation 3 56 None
Tassel 124 141 7/8
Tassel + 1 148 159 718, 7/15
week
Tassel +1 + 2 155 164 7/8. 7/15,
week 7125
65% depletion 159 172 711, 7123 W= |
-STATE
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Percentage of Acres and Crop Value From Irrigation for the
Top Five Irrigated Crops in Kansas
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Western Kansas crop production statistics for wheat,
grain sorghum, corn, soybeans, and alfalfa*

Total Value of
Total of . . .. . ..
. Irrigated and Irrigation Irrigation
Irrigated and
) Dryland Percentage of | Percentage of
Location Dryland .
(1000s of acres) Production Total Area Total Value
(1000s of S)
2002 | 2009 | 2002 2009 2002 | 2009 | 2002 | 2009
Western KS | 5,372 | 6,899 |905,163| 2,333,500 {36.7% | 28.3% | 70.2% | 48.3%
Southwest
KS 2,532 | 3,042 |565,555| 1,120733 |[53.5%| 44.0% |85.8% | 70.4%
2000 | 2007 | 2000 2007 2009 | 2002 | 2000 | 2007
Haskell
224.2 | 274 |63,783 | 134,174 |74.9%| 62.0% | 94.3% | 81.6%
County

* Other crops not included are silage, sunflower, cotton, and dry beans.




Generalized or

Reported
Seasonal Crop ] ]
Crop Maximum Daily
Water Use (ET) (Inches)

Peak Crop Water

Use (ET) (Inches)
Alfalfa 31.5-63 .55
Corn 15.6-31.6 0.50
Soybean 17.36 — 27.56 0.49
Grain Sorghum 16 — 30.6 0.51

Sunflower 16 —39.37 0.28*

Wheat 15.4 - 25.59 0.54

*Value appears low; see Table 2 discussion.
=
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lant growth, and therefore food
production, is production is
water intensive

~* An acre-inch of water is 27,154 gallons

 Therefore, on a hot, sunny day, a quarter acre
lawn could transpire about 3500 gallons of
water.
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meledg%v

for[ife ater Requirements for a Holiday Dinner
(4 Adults and 4 Children)
ltem Gallons of Water Needed

20 Ib. Turkey 16,300

Stuffing 6,004
Potatoes 72

Scalloped Corn 1,824

Green Beans 1,000

Carrots 1,000
Waldorf Salad 580

Fresh Fruit Salad 2,000
Bread 300

Margarine (incl. cooking) 2,212

Pumpkin Pie 1,240

Ice Cream 1,142

Milk for Four 1,000

Wine for Four 8,000

42.674 Gallons of Water
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s irrigation development
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sas irrigation development
1890 - 1920

Multiple Ditch Companies along the Ark Riverin
SW Kansas

1907-1920 KSU
Experiment Station Well
09 Hrrigation Trials at Garden
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sas irrigation development
1890 - 1920

Multiple Ditch Companies along the Ark Riverin
SW Kansas

1907-1920 KSU
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sas irrigation development
1890 — 1940’s

Multiple Ditch Companies along the Ark River in SW
Kansas
4000 —Several irrigation districts formed in
3500 north central Kansas
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forLife -
Surface Irrigation

Water supplies from reservoirs and rivers
then conveyed by canals
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le ge
F Surface Irrigation

Temporary earthen canals or laterals delivered the water to the
fields.
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Field distribution methods
include basin, border, and furrow
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Diversions
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ansas irrigation development
1890 - 1945

Multiple Ditch Companies along the Ark River in SW
4000 . Kansas

Several irrigation districts formed in north central
3500 +— Kansas |
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ansas irrigation development:
1890 -1978

Multiple Ditch Companies along
4000 +— the Ark River in SW Kansas
Several irrigation districts formed
in north central Kansas Y|
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1000's of Acres

nsas irrigation development

Multiple Ditch Companies along the Ark River in SW Kansas
Several irrigation districts formed in north central Kansas

1945 Water Appropriation Act
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nsas irrigation development

Multiple Ditch Companies along the Ark River in SW Kansas
Several irrigation districts formed in north central Kansas

3000 1945 Water Appropriation Act
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nsas irrigation development

Multiple Ditch Companies along the Ark River in SW Kansa

Several irrigation districts formed in north central Kansas
1945 Water Appropriation Act

o Primarily Flood Irrigation
0SinG
Surface Water
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When surface irrigation was
common, well water was pumped
into the canal system or field lateral
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Lay-flat plastic pipe ‘
p‘lh
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sas irrigation development
since 1890

Rapid
Development
Phase

o Primarily Flood/Surface Irrijation

2000
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Center Pivot Equipped
with Corner System
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eCenter Pivot Nozzle Options:
Many possibilities
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sas Irrigation development:
1890 -1970

Multiple Ditch Companies along the Ark
4000 [Riverimsw Kansas
Several irrigation districts formed in north
3500 central Kansas &
1945 Water Appropriation Act
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sas Irrigation development:
1890 -1970

Multiple Ditch Companies along the Ark
4000 Riverinsw Kansas
Several irrigation districts formed in north
central Kansas *
3500 1945 Water Appropriation Act
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ansas irrigation development:
1890 -1978

Multiple Ditch Companies along the Ark
4000 Riverim SWKansas
Several irrigation districts formed in north

central Kansas r
3500 71545 water Appropriation Act J _
3000 Rapld
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*
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Kansas irrigation development:
1970 - 2011
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ansas irrigation development:
1890 -1972
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sas Irrigation development:
1890 -2015
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sas Irrigation development:
1890 -2015

Multiple Ditch Companies along the Ark
River in SW Kansas
Several irrigation districts formed in north

4000 central Kansas
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ansas irrigation development:
1890 -2011

Multiple Ditch Companies along the Ark
River in SW Kansas
Several irrigation districts formed in north
4000 central Kansas
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ansas irrigation development:

1890 -2015

1 Water Conservation and
Utilization Project: Irrigation

laarrator
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sensors for checkbook

irrigation scheduling

¢ Survey Data

® KS Water Use Reports
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SESVonitor the Pressure and / or
Flow Rate

* One of cheapest ways to
monitor your machine

» Know what the pressure
should be

e |f pressure is wrong, the
system can't be right.

Although Kansas requires flow
meters, they should be viewed
as management tools.
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ensor Demonstration Project —
Field Instrumentation
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1000's of Acres
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nsas irrigation development:

1890 -2015

1 Water Conservation and
Utilization Project: Irrigation

laarrator

wiator-mmotore—and ool
VWdALCTT 1TTITITT S Adllu SUIT vwAalcl

sensors for checkbook

irrigation scheduling
2 ET-based irrigation

scheduling promoted in NW KS

¢ Survey Data

® KS Water Use Reports
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Colby Branch

Experiment
Station Field Day
Tour

Reporton ET
Study
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er Use or Evapotranspiration

 ET is the combination of
evaporation and
transpiration

e Evaporation is the water
movement from wet
soil and leaf surfaces

* Transpiration is water
movement through the
plant

=
KSTATE




vapotranspiration (ET)

* ETisan energy
driven process

ET increases with
Increasing
temperature,
solar radiation,
and wind

ET decreases with

Increasing

humidity e
K-STATE
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ralized Crop ET versus Reference ET.
(Rogers, 2007).

Crop ET vs Reference ET

May ] June le | gust :September‘
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laily ET and long-term average ET rate for corn
(Lamm, 2004).

Calculated Corn ET

KSU-NWREC

Colby, Kansas

— AET, 1972-2003
== AET in 2003

Corn ET (inches/day)

July August
0.268 0.249
0.344 0.263

0 20 40 60 a0 100 120
Days post emergence (May 15-5ept. 11) -4
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ized relationship between
1l water amount (ET or water use)
(Stone, L. and A. Schlegel. 2006).

Yield
vs ET

Yield vs
Water use

Threshold
ET value
\ Water use = ET + (Runoff + Drainage)
. =
0 Water amount
G ‘
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Crop Yields vs ET Relationships
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Example from a yield map to illustrate the
importance of understanding all aspects of
crop production

P
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£0l9¢ Example from a yield map to illustrate the
importance of understanding all aspects of
crop production

Area planted late due to
multiple days of rain delay.
Striping effect due to change
of corn in one planter to
adjust for late planting but
not changed in other.

Red and yellow area of

high production, this

area was planted at
targeted time

Blue area areas of no

production
=
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Improy ing Production cl'ﬁcncnq
should pe 4 goal of anyone prmlucmg
4 market item. The irrigation farm
Manager jg o, €Xxception, Any ney
technigue or mlbnnuliun should be
uriuc.'lH_\ in\cstiy:ncd and Incorpo.
fated into the Managemep, decisiop.
Making Process jf jy benefits the
Overa]| Program, The use of crop
c\xlp«»lr;mapn':umn Teports shoylq
benefit Irigatiop farm Managers by
mininn/mg excess or deficit rriga-
tion, minuni/ing lcachmg of crop
chemje, and proy, iding 5 favorapje
Soil watey CNVironmen; or crop
&rowth apq de\dnpmcm.

and E TIrdaty can be accessed by
telephope. The Weather Daty l,ibmry
at K-State Research and Extension
OPerates or hag access o 5 Number of
Weather Stations Ihruughoul Kangas,

4 data frop, Some of thege
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€ssed vig the Web at
WWW.0z )0, ksu.edy, wdl.

How to yse ET Information

Irrigation ,\uhcrluling using ET
nformatiop i like a chccl\huok
ac(‘ounliny Procedure, 1S the
amount of crop Water ithdrawg) that
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deposits of rainfa)) and "igation, Tpe
Water bg ance mygy pe kept ithin the
limigs of crop Stress g

What js E vapotranspiration

l-,\npnlrzmxp[r;uinn 1S the ter,
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Water used p,, a growing €10p (not the
amount applied by an imgmmn
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the fielq condition, iMrigation Capacity,
and crop type. 'l'hrough the schedy)-
ing Proceduyre, the amount of Water
application Tequired apng the time of
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Even jrrj ation g tems wig,
Capacitieg that Jimj the Irigator g
Managemen, chih[lir_\' €an use
iulivrmzuinn to hcneln Water Manage.
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hclpmg 10 determjne When 1o Start ang
end l‘rl'l_udll‘ﬂn, This benefje generally
ransjateg nto incre d €conomie
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ill as 5 result Of reduceq over.
Watering o oo Increaseq Yield dye ¢,
fewer Periods of crop €I Stress

Irrigatiop sch
accomplisheq using the thou'ing
mclhndnlug) and charg, The ETy
Informajop IS assumeq available yj, a
Weather Station, The Process of
Irrigation .\chcduhny is then Iargcly a
Series of Simple additiong and
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balance for a 8iven site jp 4 field,
While the mat i simple, the Number
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ublications

gxplaining how

ET reports are
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Using
Evapotranspiration
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research at Colby for
nearly 35 years.

Originally, the water

budgets were

tabulated by hand.

This single study from

1982 required 18

pages to manage 6 Weather-based irrigation

treatments. ER. Lamm, Colby Kansas =
K-STATE
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1000's of Acres
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ansas irrigation development:
1890 -2015

1 Water Conservation and
Utilization Project: Irrigation

laarrator

wiator-mmotore—and ool
VWdALCTT 1TTITITT S Adllu SUIT vwAalcl

sensors for checkbook

irrigation scheduling
2 ET-based irrigation

scheduling promoted in Kansas

¢ Survey Data

® KS Water Use Reports
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. ] ters,
with compute

Od?l.};mm’s) irrlgqtlon

’s’gweduling essentially

me
lows the same
{co,lutine. Each irrigation

treatment has itslown

irrigation schedule. J
In 2013, we manag‘fi r
10 studies that rgcly
a grand total of

17

d
different weathe;—l;ase
irrigation schedules.
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F.R. Lamm, Colby Kansas
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KanSched irrigation scheduling
oftware for producers
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There are several program options for ET or clima
based irrigation scheduling. This is the budget page

from the KSRE KanSched2 program. KanSched3 is the

web based version that will lead to a smart phone
application version. oA
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lon scheduling
can help you
prevent ....
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Under Irrigation

(not always possible to prevent under irrigation)
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1000's of Acres

Kansas irrigation development:

4000

3500

3000

2500 +

2000

1500

1000

500

1 Water Conservation and
Utilization Project: Irrigation

— water meters and soil water

sensors for checkbook
irrigation scheduling

2 ET-based irrigation
scheduling promoted in KS
3 Furrow stream flow

- management, surge irrigation

advancement, tailwater pits and

¢ Survey Data

1890 -2015

® KS Water Use Reports
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Kansas irrigation development:
1890 -2015

1 Water Conservation and

Utilization Project: Irrigation

4000 1 water meters and soil water

sensors for checkbook

3500 7 jrrigation scheduling

- 2 ET-based irrigation
scheduling promoted in KS

o500 | 3 Furrow stream flow

advancement, tailwater pits and

3000

n
o
2 2000 +— management, surge irrigation
5 4 Center pivot nozzle packages
o 1500 11 and management
o
S 1000

500

0 . ¢ o ¢ o ®

& Survey Data ® KS Water Use Reports

Research and Extension




EJ l ..J/.)r‘_'.[-_rl_):
fflelert 2 J ueiiferceel

" K-STATE

Research and Extension




ter Pivot Irrigation Efficiency

igation water losses can occur for a center pivot nozzle
package

~._ Impact Sprinkler

Air Loss Spray

“a In-canopy Spray
2. drift a.andb. e

b. draplet evaporation 5

Canopy Loss

% Surface
¢. canopy evaporation

d. foliage interception ¢ andd. Ada
|
|
|
|
|
|

I

. . !

Surface Loss M ' - '
e. surface water evaporatio :
f. surface runoff e .
]

]

g. soil evaporation A

Deep Loss ~=
h. deep percolation

‘--- ‘

'(.»
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ivot Irrigation Efficiency

2 nNozzle package selection criteria
uld give runoff control the highest
importance!
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unoff from Center Pivots
should be controlled first!
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Water Application Uniformity
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@l = Suppressed growth due to a
plugged nozzle.
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* |rriGages non-evaporating
in-field measuring devices.

* IrriGages are relatively easy
to install.

* IrriGages can be left
unattended in the field.

* IrriGages are durable and
fairly light and easy to
store.

P

(4

K:-STATE

Research and Extension




Fq

e

ter Pivot Uniformity Testing

e Spacing set to less
then nozzle spacing.

* Top of IrriGage above
canopy and at least 3
ft below nozzle.

* Line of IrriGages set
outside the beginning
throw of the nozzles.

P

(4
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| Z@dg@ Example of Nozzling Problems with Pivots

Sprinkler Package Unformity Test with End-gun "ON° _
Finney County, Kansas End gun

Leak :

[}
[}
o
Y

o

oo
m

—

Good Uniformity

#
;Tﬂg-;:

Depth of application ininches

| 1\4(
ﬁ
04 | Nozzles Switched ~ \

440 atalll 8240 10460 1240

Distance from center point (feet)

Rogers et al. , 2009
If sprinklers are not properly installed / maintained high

fficiency is not possibl s
efficiency is not possible ! |




Center Pivot System - PR0O1 - May 1999
CU=84%
0.000 . . 4 .
500 700 900 1100 1300 1500
Radius (feet)
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under sized orifices at outer edge.

Center Pivot System - PR0O1 - May 1999

CU=84%

N o
et
&
(] 0.150 9.2 Acres ' \
One half the water = 6 inches |
0.100 for the season
0.050 6-rehesx10-bufinch—=60 '\
0.000 . bushes /acye or 552 bushels

500 700 900 1100 1300 1500
Radius (feet)
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Kansas irrigation development:
1890 -2015

1 Water Conservation and Utilization
Project: Irrigation water meters and

4000 —— soil water sensors for checkbook
irrigation scheduling
3500 1= 2 ET-based irrigation scheduling

. promoted in KS
3 Furrow stream flow advancement,
2500 - tailwater pits and management,

3000

o surge irrigation
2 2000 +—— 4 Center pivot nozzle packages and
5 management
& 1800 7 5 Subsurface Drip Irrigation (SDI)
o
S 1000

500

’ ’
O ’ ’ ’\ ’\ ’ I I

& Survey Data ® KS Water Use Reports
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Subsurface Drip Irrigation - SDI

)
Flowmeter Backﬂqw Pump
® Prevention .
Station

Filtration _
Systemm Chemical Device
Injection
System
7 Air & Vacuum
6 in RS |
:W@ Submain_Y ¢ :"W - b4 P 1. Release Valve
p / // - 4 / / / ////
/’// ( // [ // [ ///// ([ & Pressure Gage
linel | ||| || [Zonel ‘ 'H‘(
. Drlpllne\\ VL \ L\ \ VL \\\
Wi \ Laterals \\ \ ‘\\\ \\ \ \ \\ \ & Flush Valve
~ WL I
~ J )\ \ S H ‘)\ % Zone Valve
el T e

Flushline
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as Irrigation Development:
What next?

0 t

S Phage Rnservation
< *

< & ~or

S 4 Efficiency
7p] g Dhaca

o 7 4 Prase

)

o

—

1000 'J

500 {
L 4
06— ¢ & & o000

Toe 79, 79, 79. 79 7o, 7oe 79 795 790 ou 2on 0. <u 20a 2. 2
%o 00 79 "9 %39 "9 " %69 “%2p "% "9 "% =79 %9 %9 ~%p %0
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nsas Irrigation Development:
since 1890

7))

O Phawe .

5 . nsefation
< s _,

° 4 Efficlincy
o 7 4 P e
o

S v 4

— 4
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Iedlge Kansas Irrigation Development:
since 1890

2012 legislation:

1) Abolished “Use it or Lose it”

2) Multi-year Flex Allocation

3) LEMA (Localize Enhanced Mgt Area)
4) Water Banking Modification/Reauthorization g
5) Water TAP (water Transition Assistance Program)

K-STATE
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: "ee*dge Kansas Irrigation Development:
since 1890

2012 legislation:

1) Abolished “Use it or Lose it”

2) Multi-year Flex Allocation

3) LEMA (Localize Enhanced Mgt Area)

P Efficienc

]
>0 R4 Phase
06— ¢ o & o000 — 1
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ion Development

2013 Activities:

1) 748 Multi-year Flex Plans
2) Establishment of Sheridan 6 LEMA
3) More stringent enforcement policy

D6 —¢ ¢ & & o000
7o 7o0. 70. 7o. 7o. 7. 7 7 7 7 7
89, 790, 797, 792, 793, 7%, 795, 7%, 79>, "%, %, «’ooo?o,o ?oeo ?oeo 90,,0 9050
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3500
3000

2000
1500

1000's of Acres

1000
500

the future o

S Irrigation Development

D6 & & & & 4%

T 70, To. 70. Tou 7o, Zon 7o. Z0s 7ou Zon <on 20, <ou 2pu . 2
89y "%, 791, 792, 793, 94, 795, 7%, 792, "8, 7%, <0, <01, <02, <03, <0q, <05,

K:-STATE



4000

3500

3000

2500

2000

1500

1000

500

sas Irrigation Development

)

70 .70.70_70. 7
<9~.9o ‘900 ‘970 ‘9\’0 % 070 o?o ox?o “0

Advancements in:

1 Sensors and controls

2 “Plant Heath” sensors

3 “Big Data” Management
4 SUA’s

5 VRI —Vvariable Rate Irrigation
6 SDI

/ PDI — Precision Drip Irrigation
8 Decision Support
Software

<0~ <0><0., <0.

So
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sing Crop Water

Stress Indexes (CWSI) o
Using the plant for irrigation scheduling ~ Thermography
L
Thermometry

7/24/2012 12:31:37 PM 7/24/2012 12:31:37 PM

(s 1
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mw;fled ge
Life
Crop Water Stress Index (CWSI)

» Simultaneously measure air temperature (T,) and relative
humidity (RH), with a thermometer and humidity sensor,

« Measure crop canopy temperature (Tc) with an infra-red

thermometer, e
l‘m !

K:-STATE
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CWSI Method

dT —dT_.
dT_ —dT__

CWSI =

T.—T,
-in—a(VPD)+b
dT..=a(VPG) +b
Slope: “a =-1.99” and
Intercept “b = 3.04”

Upper baseline

o ..#.'- -

B [

A'—— BC=5S
AC=3| CWSI=31/55=056

Lower baselne

o
Tc‘Ta(C)
LGdbhiabbiliommwweELe
B 1 1 1
°
°
o

0 05 1 15 2 25 3 35 4 45 35 535 6
VPD (kPa)
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valuating CWSI with Volumetric

Soil Water Content

VWC, = VWC,. — (MAD x AV)

AV = VWC,. — VWC,,,

VWC = volumetric water content (%)
VWC, = irrigation threshold VWC (%)
MAD = management allowed depletiof$
AV = available water (%)

Soil Moisture Sensors Field Calibration -

60.0 250 ‘/\
F \
50.0 A ¢
k200 _ p o
£
£ Y.
400 s —— Acclima 7 4 .
3 [RisS g —— Decagon P
Q 300 g r .
H & @ ——(CS616 ,// //
> & . // P 4
r 100 o Measure d /,/ P 4
S p
200 i — Irrigation / ',»"
o 7 N
£ Preci
Lso = P /
100 G

sandy clay loam soill K ST A TE
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1000's of Acres

What does

the future

06 & & o & o0

Toe 70r 7o 70, Tou 7o, Ton 7oe. 705 Tou. Z0n. <on 20, <ou 2pu %, 2
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Acres
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Major Kansas Irrigated Crop Acreage- 1972 to 2011
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Total Irrigation Water and Average Acre-foot per Acre of Water
Pumped in Kansas by Year

20 W‘M
1.00

5.00
4.75
Trendline Millions of Ac-Ft. y = -0.0454x + 4.0489
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Kansas Corn Yield Trend

Kansas Farm Facts

e=pmm|rrigated e=me=Dryland ——Linear (Irrigated) ——Linear (Dryland)
Irrigated Yield Trendline: y = 2.4791x + 106.98*
» S
” — ‘A'
A \ \
ST VY
) A
< 125 AT ?
E # \
M@ 100 a
= [\
Q75 A-A——' 7
> * \
o5 Dryland Yield Trendline: y = 0.9026x + 61.455
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X A0 AD O X 0 o O O D O > © @ O
ST 8 o Ngq;" & F S \Q& GG ‘196" S oSS
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The Good Ole’ Days

* |n 1787 farmers:
— Seldom fertilized
— Seldom rotated crops
— Little interest in improved varieties

e Results:
— Yield: Wheat 15 bu/ac, Corn 25 bu/ac

— Labor: Wheat -373 hours/100 bushels, Corn-
344 hours/100 bushels

— Cost ($8.00/hour labor): Wheat-529.83/bu,
Corn-S27.52/b _
orn- S /bu e /
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- Website: -
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Knowledge ._
f@szfe Summary of Kansas State University

Irrigation Research Topics

* Crop Water Use for various crops:
— Seasonal and daily ET; stage of growth

Agronomic Studies:

— Planting date, depth, plant maturity, plant density and configuration,
fertility, pest control, crop rotation, performance trials

 Water Productivity Studies:

— Pre-season irrigation, irrigation scheduling (soil-based, ET-based, crop
based), full and deficit irrigation, effect of irrigation capacity, soil
evaporation, plant canopy evaporation, appropriate land allocation

* |rrigation Systems:
— Surface: Surge Irrigation

— Center pivot: sprinkler configuration effect on uniformity, irrigation
water partitioning, above and in-canopy application

— SDI (Subsurface Drip Irrigation): Design, management, mainterﬁce
and economics — application of microirrigation technology to I-% |
Plains (relativ_ely low value crops) irrigated agriculture kS ATE

e ————————————————— R esearch and Extension
L e————————————————————————————————————— ———— e — e ———————— e ——————




“ m@%@e d Summary of Kansas State University

Irrigation Extension Topics:

Delivered via Programs, Bulletins, Demonstration Sites, and Web

* |rrigation water management

— Irrigation water measurement; Irrigation Scheduling (soil-based, ET-based) Pre-
irrigation, Full and limited irrigation management strategies for high and low
irrigation system capacity; Irrigation water supply, Irrigation water quality

— lrrigation Decision Support Software: KanSched; FuelCost, Crop Water Allocator, Cro
Yield Predictor
 Water Productivity Information:
— Effect of crop residues on soil evaporation and precipitation capture; crop yield
/water use response curves
* |rrigation Systems:
 General design and operational characteristics, Irrigation system efficiencies; Field
evaluation of sprinkler package performance uniformity
* |rrigation Energy:
— Pumping Plant Efficiency: In-field evaluations, energy audits, comparing en%

sources K' ST ATE )

T ————————————— . Research and Extension
L e —————————————————————— —— et i
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Estimated Saturated Thickness

In Feet

Under 50
50- 100
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I 200 - 300
B Over 300

® Extent of the Saturated Portion

of the High Plans Agquifer
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Average 2004 - 2006 Saturated Thickness for the High Plains Aquifer in Kansas
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Estimated Usable Lifetime for the High Plains Aquifer in Kansas
(Based on ground water trends from 1996 to 2006 and the minimum saturated thickness required
to support well yields at 400 gpm under a scenario of 90 days of pumping with wells on 1/4 section)
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Potentia

Potential Natu the High Plains Aquifer in Kansas
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g Rough estimate:
s : " 16 million acres at a 0.25 inch/year
s _ average recharge results in
AR - | 336,000 ac-ft per year water
wi : available for recharge.
~ Lowest use year (Statewide):
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Kansas Irrigated Acres and System Type Trends since 1990
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Irrigated Acres and System Type Acreage Trends in Kansas
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“igure 3. Normal annual precipitation {1961 - 1990) in Kansas. The area west of the dashed line shows the
_xtent of the High Plains aquifer in Kansas (from Goodin et al., 1993). :&TE
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