Equus Beds Groundwater Management District No. 2

Kansas Groundwater Management Districts
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EXPLAMNATION

- High Plains agquifer

The High Plains aguifer underlies an area of
about 174,000 square miles that extends
through parts of eight States. The aguiferis
the principal source of water in one of the
major agricultural areas of the United States.



Extent of High Plains Aquifer in Kansas
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Little or no saturated thickness
B Ivlizsing agquifer due to outcrop of older rocks
B Sorme saturated thickness
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Kansas Groundwater Management Districts

! N
i , AW oo
- Brown LS
Rawins | Decatur | Norton | Phillips | Smith | Jewel RePUBliC | \washington | Marshall {Nemaha Domphi'n's' ’
l Atchison‘.‘\
Cloud -
elulpis Mitchell Pottawatomid Jackson 1 ?
raham | Rooks | Osborne Clay Ril Jefferson (.
o e s
: Ottawa -i;;__q _____ i | %{g_
i Lincoln Geary L Shawne’% .
w Wallace Logan Gove Trego Ellis Russell g Wabaunsee Dougla;‘JOhnSOﬂ
) Dickinson -
Saline — 1
Ellsworth orris Osage _
GMD,#1 ’ 9 \Erankiin| Miami
| Ness Rush - McPherson | Lyon -
Greeley Lane | Rice Maron ¢ -
i | ase Coffey fAndersor] Linn
” |
Hamilton Hedgemat f——
GMD #5 — Greenwood Moodson) Allen  Bourbon A
GMD, #3 GMD #2 Butler
Sedgwick
Kingman ? Wilson [Neosho o awford
Elk O/ /
Cowle Labette
| Clark 1 comanche)  Barber Harper Sumner y Cheatitauqus "9 (Cherokee:
0 25 50 100 Miles




»>Major source of fresh water for
South-central Kansas

» Over 2,000 wells pump from it
» ~64,000,000,000 gallons use

yearly
» Drinking water for over 550,000
people
» Managed locally by elected
officials representing municipal,
industrial, irrigation and domestic
users
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Equus Beds Groundwater Management District
Established 1975

Purpose
é Manage the Equus Beds aquifer
é Balance groundwater discharge with recharge
® Prevent groundwater mining
® Protect natural water quality
® Remediate groundwater contamination
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T Kansas

Location - South-central Kansas (Reno, Harvey, McPherson & Sedgwick Counties)




Equus Beds Groundwater Management District

¥
¢

4
. : r"-\.
£y

Established 1975

MANAGEMENT '
® Board of Directors i
é Management Program .
é Water Appropriation Regulations g
® Abandoned/Inactive Well Regulations .

® Cathodic Borehole Regulations

® Data Collection & I EWATES
® Information & Education
é Assistance

Kansas

Location - South-central Kansas (Reno, Harvey, McPherson & Sedgwick Counties)




1993-2023 average
water use: 179,311 AF

Irrigation: 112,019 AF
Municipal: 41,401 AF
Industrial: 19,874 AF

Other: 6,017 AF

Water Use from 1000’s
of domestic wells not
included

Kansas Geological Survey, Water Information
Management and Analysis System (WIMAS) for the
Web, http://hercules.kgs.ku.edu/geohydro/wimas
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Equus Beds Groundwater Management District No. 2
TOTAL REPORTED GROUNDWATER USE, 1993-2023
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Equus Beds
Groundwater
Management
District No. 2 =S
Groundwater | A
Monitoring
Site Map

Monitoring Site
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Equus Beds Groundwater Management District

Groundwater Quality Monitoring Network

Groundwater Monitoring Site
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2,532 WATER LEVEL MEASUREMENTS IN 2025
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Water level data on-line at

http://magellan.kgs.ukans.edu/WaterLevels/index.ntml




Percent Change in Aquifer Thickness, Predevelopment to Average 2022-2024,

Kansas High Plains Aquifer
Estimated Decrease in
Aquifer Thickness (%)
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Interpolated Change in Feet, Cooperative
Water-Level Network, 2025 to 2026*
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= Data not loaded
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The Ursversiny of Rames

*Provisional results based only on the cooperative network (KGS and KDA-DWR) and do not include other sub-regional networks from the KGS, KDA-DWR or local GMDs.




Northwest Kansas Western Kansas Southwest Kansas
GMD 4 GMD 1 GMD 3 Big Bend GMD 5 Equus Beds GMD 2
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Average Change, 1996 to 2025 Average Change, 2024 to 2025
m Average Change, 2025 to 2026 (Provisional)

Results are provisional based only on the cooperative network (KGS and KDA-DWR) and do not include other sub-regional networks from the KGS, KDA-DWR or local GMDs.




Interpolated Change in Fest, Cooperativa interpolated Change in Feet, Cooperativa Interpolated Change in Fest, Cooperative
5 1 jater-Level Network, 2023 to 2024° P - Water Level Network,

‘Water-Level Network, 2024 to 202/ 2022 to 2023°

Interpolated Change in Feet, Cooperative
Water Level Network, 2021 to 2022° - 9o in Fest, Cooperative Interpolated Change in Feet, Cooperative
g b . Water Level Network, 2020 to 2021 R R T - | Waler Level Netwark, 2018 to 2018°
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KDADWR or focal GMDs. L E o from the KES, KDADWR or local GMDs. “Resuhs o from tha KGS, KDA




Average Change (by GMD/Well)

Change in Feet

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

sGMD1 wGMD2 GMD 3 GMD4 m=mCMD 35 High Plains Aquifer Region

2020 2021 2022 2023 2024 2025

*Results are based only on the cooperative network (KGS and KDA-DWR) and do not include sub-regional networks from the KDA-
DWR, KGS, or local GMDs. 2024 water levels are provisional.




Average Sustainability Percentage by County
Reduction (+)
* indicates the county is dependent on infrequent high inflow years

KGS Study found that

average water use in N

A}
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Saturated extent

B

Figure IIL.B.6. Results of the sustainability assessment at the scale of individual counties within
GMD2. Plotted values are the percent reductions (given as positive numbers) in average annual
water use that would be needed to reach the sustainable average annual water use volume (Qsasie)

Thin/Little saturation

for each county.
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291 WATER SAMPLES COLLECTED
2025: 291

2024: 321
2025: 541

CHLORIDE CONCENTRATION AT MONITORING WELLS
EBSA (38 FT), EBS8B (130 FT), EBSC (210 FT)
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Equus Beds Groundwater Management District No.
Established and New Priority Areas of Concern

N
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55 275 0 5.5 Miles
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1 <
New Priority 35
Area of Concern Hutehinson | Ha’&-?: A
- Newton|

.. | New Priority
| Area of Concern

\ &

Sedgwick
Entire GMD2 Proposed Water Quality Priority Area of Concern

V///4 Burrton IGUCA | Map Legend |
- McPherson IGUCA C:] County Boundary Approx. City Boundary

Hollow Nikkel SWQUA B R it iy [ o District Boundary
m Enhanced Well Spacing Area

&, Equus Beds Groundwater Management District No. 2
@ 313 Spruce Street, Halstead, KS 67056
316-835-2224, equusbeds@gmd2.org




HOUSE BILL 2279 -
KSA 82a-1044

Reqguires GMDs to provide annual financial and
activities reports to the Kansas Legislature by January
25" of each year.

2025 GMD2 Annual Report completed and posted to
GMD2 website

Require GMDs to identify and establish priority areas of
concern by July 1, 2024

Require GMDs to develop action plan for each area of
concern by July 1, 2026, and then implement action
plan(s) if approved by the Chief Engineer




Equus Beds Groundwater Management District No. 2
Established and New Priority Areas of Concern
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E

uus Beds Groundwater Management District No. 2 Contamination Sites
and Active Remediation Permitted Sites within GMD2 Boundary

Remediation Permit l \ Remediation Permit Remediation/Dewatering Permit
No. 20219064 (20 yr) || No. 20039082 (30 yr) No. 44457 McPherson Area
Mid-Continent Frac & Stor - 2 PDs 1 | NCRA Refinery - 12 PDs | | Solid Waste Utility - 3 PDs

Remediation Permit
No. 20059005 (20 yr)
KCC - 4 PDs

*Also Galva Site

W E

l GMD2/KCC - McP Landfill/Johnson Site Jl

S | KCC - Running Turkey Creek Site ]—
KCC - Nikkel Epps Site
0 25 § 10 Miles
T Y I:
GMD2/KCC - Voshell Site =
Remediation Permit Remediation Permit
No. 20229015 (20 yr) No. 20059079 (25 yr)
F | Kansas Remediation-3 PDs | | Vigindustries Facility - 5 PDs

e Pariidge
Municipal/Remediation Permits
Nos. 47342,47343,47344,47345
City of Hutchinson - 4 PDs

A
ALY

Benfley

Remediation Permit
No. 20129466 (20 yr)
City of Hutchinson - 1 PD

Remediation Permit
e No. 20199042 (5 yr)
g MKC -1 PD
tty Prairle

Map Legend
77777) Burrton IGUCA P
Hollow Nikkel SWQUA E Remediation Points of Diversion
Approximate Contamination Sites
l:l McPherson IGUCA Monitored (no active remediation permits)
[ 4‘ Cities E] Kansas Corporation Commission Sites
— (GMD2/KCC sites are KCC sites with GMD2 monitoring wells)

D GMD2 Boundary 5 a Equus Beds Groundwater Management District No. 2
@ 313 Spruce Street, Halstead, KS 67056
316-835-2224, equusbeds@gmd2.org




BURRTON MONITORING WELL REPLACEMENT PROJECT - 2023
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Burrton IGUCA Brine Contamination Field
New Monitoring Wells Installed by KCC in 2023
Reno and Harvey Counties, Kansas

KCC Project Code W70003-00 « KCC Disirict 82 Flekd oMce - Map crawn on 10972023 by D. Bovendack




MW-1 -Well name
® Monitoring Well
250 -Chloride Value
(® -Wichita PWS Well

Contour Interval=50 ppm

2 E sTEuUs m — | ———

Scale miles

£

Burrton IGUCA Brine Contamination Field
A Zone Chloride Map Showing GMD#2 Groundwater Well Data from 2025

Reno and Harvey Counties, Kansas
KCC Project Code #970003-00 - KCC District #2 Field office - Map drawn on 10/13/2025 by D. Bollenback




MW-1 -Well name
® Monitoring Well
250 -Chioride Value
® -wichita PWS Wel

o ) 0 1 2 Burrton IGUCA Brine Contamination Field
L = B Zone Chloride Map Showing GMD#2 Groundwater Well Data from 2025
ansas Scale miles ) Reno and Harvey Counties, Kansas
Cocpuration Conmisin 51 KCC Project Code #970003-00 - KCC Distnct #2 Fieid office - Map drawn on 10/13/2025 by D. Bollenback




MW-1 -well name
-Monitoring Well
-Chloride Value
-Wichita PWS Well

Burrton IGUCA Brine Contamination Field
C Zone Chloride Map Showing GMD#2 Groundwater Well Data from 2025

Scale miles Reno and Harvey Counties, Kansas
KCC Project Code #970003-00 - KCC Disinict #2 Fieid office - Map drawn on 10/13/2025 by D. Bollenback




Burrton Chloride Plume

500, 1000, and 1500 mg/L isosurfaces

View to north: south face of bounding box toward viewer, west face is on the left,
and east face is on the right.




2025 84 ABANDONED WELL &
INACTIVE WELL ACTIVITIES
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Drought Impacts

Cheney Reservoir
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LITTLE ARKANSAS RIVER - AUGUST 2012




LITTLE ARKANSAS RIVER - JULY 30, 2013
~7,500 CFS

b TP e ) ¥

> - TN .
ol g A %
S S o, =
Y ; !bs.-. ”
v"‘, -V“ w\ X __*‘
» -
——r
Q,g.
<




LITTLE ARKANSAS RIVER - JULY 30, 2013
~7,500 CFS

C S

Flow Rate equal to
4,200 center pivots
operating at 800
GPM!




RECENT CONSERVATION EFFORTS

* [rrigation Technology Initiative
« McPherson BPU New South Well Field

» City of Wichita Aquifer. Storage and Recovery (ASR)
Project




Irrigation Technology Initiative

« All'5 GMDs working with the Kansas Department of
Agriculture — Division of Conservation (KDA-DOC) to
Implement the lrrigation Technology Initiative.

Provides funding for irrigation system evaluations and
technical and financial assistance in GMDs for;
Implementation of irrigation efficiency practices to
reduce groundwater use.




MCPHERSON BPU NEW SOUTH WELL FIELD

McPherson BPU existing municipal wells located in the
McPherson IGUCA

Continued groundwater. declines due to groundwater
pumping exceeding recharge

BPU filed three new water permit applications in Harvey
County (SWEF) in 2011, and the permits were approved
In 2017

Water Permit Applications reviewing and processing
delayed as BPU conducted studies to determine aguifer
conditions and water. guality impacts in the Hollow-
Nikkel Special Water Quality Use Area.




Pipeline




MCPHERSON BPU NEW SOUTH WELL FIELD

New water permits authorize a total of 2,909 acre-feet
Per year

Construction completed, including ~20 miles of 20”
pipeline

New SWF water is projected to account for 94% of
BPU’s water needs initially and ~50% after 40 years.

Reduction of BPU’s groundwater pumping in the
McPherson IGUCA will help stabilize groundwater
levels

Groundwater Monitoring Plan developed for the SWE to
monitor water-levels and water quality.




Aquifer Storage and Recovery

(groundwater recharge)
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® Depletion area

. Saline water
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65 billion gallons

was available for
storage to return to
1940 water levels.
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Phase Il Overview — Intake

Divert Water from Little Arkansas River

Little
Arkansas
River

Fe

Intake

5

Presedimentation

\
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Strainers
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Ultrafiltration

Advanced
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Process

Clearwell

Pump Station
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QUESTIONS?

GMD2.0RG
316-835-2224
tboese@gmd?2.org



