Conditions and Trends in the Kansas High Plains Aquifer

Kansas Water Office Webinar
April 29, 2020
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Measuring Wells in Kansas

Water Information Storage and Retrieval
database (WIZARD)

Kansas Geological Survey

Wells measured by GMDs 2 and 5, KDA-
DWR, USGS, and the KGS

Cooperative Water Level Network
Focused on High Plains aquifer
Annual measurements by the KGS
and KDA-DWR
Regional aquifer characterizations




Depth to Water, Kansas High Plains Aquifer

Average 2018-2020 Depth to Water, Kansas High Plains Aquifer Depth to Water in Feet

Under 25

(Jw( : 25 to 50
. L3 e

50 to 100
100 to 150

150 to 200
[ 200to 250
I 250 to 300
I 300 to 350

B Over 350 Depth to water ranges:

[omkey| 5Bl | 1 | AT ¢~ Extent of the High Plains Aquifer
! = ) M s L S [ —

ey
E TR
| e i
l - ﬁ%ﬁﬂ
3. ;" \

A e aVa a¥a a¥a r
" M\ VT TICAl LIC TAaliTvu vuiliitaut

T o El

S

* Over 400 ft (Haskell County)

N

\
S \,
J{ i MP|

N

T
‘ \

N
\ !
e S
ﬁﬁmrh[n§g| h (7 ewtor
™~
| = T \
%? 2 !
[

I
I
e
1

£y |
Saint Johi
i I

= ##\jz&;ﬁ;“/ ol s P

] < [ o 1
Nl | el =
ol AT | e L L
o’ |

| b g [ . 8 ¢
Y - NEYEET e o

ANKANEEY
j‘“w ]

‘\
{
|
2

oa |l Jew
i = S

9% 32 31 30 20 28 27 26 25 24 20 22 21 20 19 18 17 16 15 14
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Water Table Elevation, Kansas High Plains Aquifer

Average 2018-2020 Water Table Elevation, Kansas High Plains Aquifer
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Water Table Elevation Contour Intervals

Generalized Groundwater Flow Directions
—» Perpendicular to Contours
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Range from 1 ft per 1 to 4 days
10 to 20 years to go a mile



Aquifer Thickness, Kansas High Plains Aquifer

Average 2018-2020 Saturated Thickness, Kansas High Plains Aquifer Thickness in Feet . Ranges from 0 to 500 ft (Seward
‘ County)
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Water-Level Change vs Reported Water Use

Water Level Change Groundwater Usage

Change in Feet Density Distribution (2-mi radius) of the Average Reported Ground-
I Decline Over -80 Water Use, 2009-2018, in the Kansas High Plains Aquifer Region Average Acre-Feet per Acre
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Kansas Index Well Program

File Edit View History Bookmarks Tools Help

YouTube Wizard Water Well Det..,

L Online
Wnaallr well Help WIZARD Index Well Continuous Water Levels
ery

391404101010701 in Scott County

From |z01s-01tos 10 |2020-04-08

Update Date Range | | Download to file

Hydrograph- Average Daily Depth to Water Below Land Surface

Depth Below' Land Surface

APR-08-2019
2019
JUNA8-2019
AUG-12-2019
ALIG-30-2019
7-2018
NOV-10-2012

020 |

20|

MAR-15-2020 |

MNON-28-2019

JAN-21.2020

APR-26-2019
AUN-D1-2019

First wells installed in 2007 through the |
Kansas Water Plan Fund ' N e

| Date and Time Temperature (F) | Height Above Sensor (ft) Depth to Water (ft)
[04/08/2019 01-04-02 59.62] 54 73| -139.07
= = = |Ur1f08f2019 03:04:02 59.62 | 54.73 \ -139.07
Contlnuous, real-tlme Water'level recordlngs |U=1fUEf2019 05-04:02 55_52' 54_75‘ -139.05
[04/08/2019 07.04.02 59.62| 54.76]| -139.04
[04/08/2019 09:04:02 59.62| 5474

MAaY-14.
SEP-17-
FEB-02-
FEB-26-20.

Characterizations at the local scale




Simple Water Balance- Isolating Water Use and Water-level Change

End-of-season recovery is similar regardless
of past pumping or climatic conditions

Scott County Index Well Water Volume Change in Aquifer =
Net Inflow - Pumping
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Lagged Drainage
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Status of the High Plains Aquifer in Kansas

KGS Technical Series 22- http://www.kgs.ku.edu/Publications/Bulletins/TS22/index.html

KANSAS GEOLOGICAL SURVEY

GMD4
2005-2016

Status of the High Plains
RZ=0.80

Aquifer in Kansas

Donald O. Whittemore,
James J. Butler, Jr.,
and B. Brownie Wilson

Pumping
reduction
for zero
water-level
change =27%
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Reductions in Average 2005 to 2018 Reported Water Use,
by GMD, Needed to Stabilize Water Levels
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Q Stable Reduction = 29.8%
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Reductions in Average 2005 to 2018 Reported Water Use,
by GMD, Needed to Stabilize Water Levels

GMD5
R?=0.8182
Q Stable Reduction = 0.16%

Average annual water level change, ft
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Provisions of a LEMA

Locally generated plan within a GMD
State says “Yes” or “No”

Plan has a set lifetime (~ 5 years) but
can be renewed

Typically provide added flexibilities in
water use in exchange for use
reductions

Active LEMA Areas

Sheridan 6
GMD4

Areas Under Discussion

Wichita County
Rattlesnake Creek
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Questions????

Kansas Geological Survey
1930 Constant Ave
Lawrence, KS 66047
785-864-2118

KANSAS

GEOLOGICAL

SURVEY

The University of Kansas

Visit our site at




WATER CONSERVATION
EFFORTS IN NW KANSAS

SD-6 LEMA
GMD 4 LEMA
Soil Moisture Probe/VRI Cost-Share
WCAs
Water Technology Farms
Northwest Kansas Certified Irrigator Program

Shannon Kenyon, Manager GMD 4



LEMA: Local Enhanced

Management Area

Created in 2012
K.S.A. 82a-1041
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SD-6 LEMA 2013-2017; 2018-2022

* 99 SECTIONS

* 193 WELLS
* 183 IRR
e 7STK
* 2 MULTI-USE
* 1REC

* 56,481 AF APPROPRIATED

 AVERAGED 27,800 AF PUMPED 2008 — 2012 (49.2 % OF APPROPRIATED)
« AVERAGED 18,455 AF PUMPED 2013 — 2017 (32.7 % OF APPROPRIATED)
* 16,300 AF pumped in 2018 & only 11,438 AF in 2019 (20%)!!!!



SD6 LEMA Components

e 55” over 5 years per eligible acre for IRR

12 gallons/head/day for STK

e Cannot exceed annual authorized quantity

* 0—35% individual water right reduction

* Goal of approximate 20% regional reduction compared to previous 5 years
* Goal of 114,000 AF 2013 -2017

» Approximately 89,200 AF pumped (32% less than goal)

* Umbrella accounts

* Transfers



SD-6 IRRIGATION USAGE 2013 - 2017/

SD 6 Pumping
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Township

Range —
GMD 4 LEMA ™
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- Townships with 2%+ Average Annual Decline in 2004-2015

- Townships with 0.5 - 1% Average Annual Decline in 2004-2015 (18 inch allocation; 5 years = 90 inches)

Townships with 1-2% Average Annual Decline in 2004-2015

Prepared by Shannon Kenyon GMD 4



GMD 4 LEMA

*2018 First year of implementation
*Action driven by GMD 4 Board of Directors

*Legal Challenges
e District Court found it constitutional
* May continue



Soil Moisture Probe/VRI Cost-Share

* Northwest Kansas Groundwater Conservation Foundation
e 2015 — Current

* $50,000/year

* $1000/probe & S500/VRI

* Two each per producer

e ~20% water savings per probe




Water Conservation Areas (WCA’s)

* Franklin Family in SH County was first in Kansas (2016-2030)
 Townsend (2018-2022)

* Pillango Investments (2018-2022)

e Hayden Family Farms (2018-2027)

* McCarty (2018-2022)



Water Technology Farms
Northwest Kansas Technical College — Precision Ag
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Northwest Kansas Certified Irrigator Program

* Certified Program

* Curriculum currently being developed

* Online Modules

* Local, in-person discussions among irrigators

e Question and answer sessions with experts via video conference

* Incentives-based



Questions??

Shannon Kenyon
skenyon@gmd4.org
(785) 462-3915

PO BOX 905
1290 West 4th Street

Colby, Kansas
67701
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