Long Term Management of the Kansas High
Plains Aquifer

January 9, 2014

Susan Stover, P.G.
Kansas Water Office

Water Office




1) Drought in Kansas: A Long History

2) Reliance on a Declining Aquifer

3) Vision for Future of the High Plains Aquifer



Kansas High Plains Aquifer

Western Ks is semi-arid
Limited surface water

Extensively developed groundwater
Prior Appropriation State
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Kansas has a history of Drought with the 1930s and 1950s iconic

The drought of 2011, 2012 and
2013 also has taken a toll



Weeks of Extreme and Exceptional Drought

April 19, 2011- December 31, 2013 (133 weeks)
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Source:U.S. Drought Monitor maps, approximately 50% of county or more in D3 or D4




Drought duration — SW Kansas

Mega-droughts 40-50 years &iﬂ iq‘”‘

e 10yr Filter
s 50yr Filter

1100 1200 1500 1600 1700 1800 1900 2000

From Anthony Layzell and Catherine Evans, Kansas Geologic Survey, 2013, Public Information Circular 35




State’s Immediate, Short Term Responses:

Outreach to Public Water Suppliers

Water made available for livestock from federal and state
lakes

Cost share assistance on stock water pond dredging
Drought Term Permits (2011), Multi-year Flex Accts

Governor’s Drought Response Team — agency
coordination, provide current information
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Active Multi-Year Flex Accounts

* MYFA Amended in 2012

* 5 year Term Permits
* Increased Flexibility

MR

ecs

LY

 0OS

| * Not Water Conservation
* Not to increase Average Use

BU

GW

FR Mi
CF AN LN
WO AL | BB

Active by Year

779 Total Files
e Pre2012-3
o 2012 -745
e 2013 -31

GMD 1 - 23 Files

GMD 3 - 139 Files
GMD 5 - 355 Files

GMD 2 - 104 Files
GMD 4 - 52 Files
Non-GMD - 99 Files
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Groundwater was first developed for
When It Doesn’t Rain

The aquifer isn’t drought proof
= Well Yields may not keep up
= Water Rights limit use
= Draw downs

m Water table declines

Farmers’ adaptations to declining water supply:
Reduce seed population
Invest in a more efficient irrigation system
Change tillage practice
Switch to different crops
Reduce acres irrigated



Water Use vs Water Level Change, by GMD
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Long Term Challenge for western KS water:
Ag Industry Complex Depends on the High Plains Aquifer
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Kansas ranks 3" nationally with 5.85
million cattle

Irrigated cropland in Ogallala region has - s
a S5 billion value %3““'-

Ogallala was responsible for $1.75
billion in corn production and S2 billion
in beef production
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Index Well Program- Continuous Water-Level Monitoring



Accumulated Water Level Change, 1996 to
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Modeled GMD3 change in storage with current pumping
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Communicating the Aquifer Conditions:
Estimated Usable Lifetime

Estimated Usable Lifetime for the High Plains Aquifer in Kansas (Based on ground-water
trends from 1996-1998 to 2009-2011 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)

Years Until the Average 2009-2011 Saturated
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Well Logs —

What they indicate about
the subsurface, water
storage and movement

Topsoil
Clay, Fine Sand
Fine Sand, Clay
Fine Sand
Sandy clay, Sand
Find to Medium Sand
Fine to Coarse Sand, Medium Gravel
Clay, Sand
Cla
Medium Sand and Gravel
Cla
Fine to Medium Sand, Gravel
Cla
Sandy clay, Sand
Medium to Coarse Sand, Fine to Coarse Gravel, Clay

Sandy clay, Fine Sand

UoE TYFEWKITER UK DALL
POINT PEN-PRESS FIRMLY,

PRINT CLEARLY.
> WATER WELL RECORD

KSA 820-1201-1215

sec 1/4 1/4 1/4 No.

Karsas State Dept. OFf Health
(Water Well Contractors)
Forbes-Bldg. 740

Topeko, Komas 66620

| Location of well:

Haskell NW, NW, NW

County Township name Fraction Section number

19

Town number Ronge number

29s 31w

Sh?!"odddvg olswﬁﬁw'siH n.dgzt. Address:

Distance and direction from nearest town or city: © miles E, 1N 3 Owner ol wll: Mike Sherwood

Sublette
Kansas

Locate with "X" in section below: Sketch mop: Well drilled neat

: ”“x : test hole 1-75 which is

HOSRR FRPT Se Haskell County, Kanaas
| |
| '

| '
| |
5

e Mito—]

i ) | located 120' S of NW corn
"':""'"'"' of NEY%, Sec. 19, T29S, R31\

4 Well depth: 42> ft. Date of lotion L= &

»

Well diometer in.

5 [) Coble tocl [ JRotery [[JOriven[ ) Dug
[ Hollow rod[] setted  [JBored Bc] Reverse rotory

6 Use: [Domestic [Jrublicsoply [ tnduatry
&) irrigation [J Air conditioning [] Commercil

[ test wett [

Type ond color of material

7 Casing:  Material STL_ Height. sbove/balow
Threaded [] Weldo@Swhum. in.
Diam. EW-ioM _32. L | -
in. to t. doolh"Drin JM?D Yes aNn
— in. to — ft, depth!

To

| Top soil

4

& Screen: Pogter, Brown, Cook

¥i11sYot, Touygsr wirgnrap

Tan clay with fine sand

45

Fine sand and clay

70

Slot/gouze _&"_ ngth L
Set batween ft. a | [N

Fittings:

Gravel pu:kaY-s D Aa.ﬁnx- vono-to?m?uv 01—

Fine sand

80

Sandy tan clay and sand

9 Stotic water level:

195 #. below lond suefoce Dore@=23,75

105

Fine to medium sand

140

10 Pumping level below lond surfoces: NO test
fr. after _ hrs. pumping 9.p.m.
ft. ofter s, pUmping e §.p.m.

|_Fine to coarse sand medium gravel

Esti d maximum Yyield 0 g-p.m.

225

Yellow clay with sand streaks

11 Water somple submitted:
D Yes [ No Date

24

Blue clay

12 Well head completion:
D Pitless odapter E Inches above grode

25

Medium sand and gravol

32

|_Blue clay

13 Wall grouted? X328 Yes One

D Neat cement ﬂ Bentonite ! I
Depth: From .Q_ f. to fr.

34

Fine to medium sand and gravel

35

Neorest source of possible contomination: unk
f. Directi Type
Well disinfected upon completion? Yor D No

Blue clay

| Sandy tan clay and sand

Medium sand to coarse gravel clay streaks

Sandy tan clay little .fine.sand

Pump: [ Mot instolled
Manufacturer's name

Model number HP Volts
Length of drop pipe _ZQQ f. (npc:i'ylm.m.p.
Type:

D Submersible a Turbine

D Jet D Reciprocating

[ Certrifugal 3 Other




Static Versus Pumping Water Levels- Haskell Co Index Well

Estimated Usable Lifetime for the High Plains Aquifer in Kansas (Based on ground-water
trends from 2001-2003 to 2011-2013 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)
01 | ; -

Years Until the Average 2011-2013 Saturated
Thickness (ST) Reaches Minimum Thresholds

:: : At Cars [ ST Already Below Minimum Thre shold
R : =t © Water Table Above 2001-2003 Levels
A s B Under 25
: : 1 I 25-50 Based on average water-
5 50- 100 level changes from
4 00 - 250 2001-2003 to 2011-2013
T’ ] N 100 -

A Over 250

Haskell Co Index Well —_— Hou.rly.Water L.evel Measurements
& Periodic Electric Tape Measurements
27S 31W 36BDC

© Annual Program Measurements

Kansas Geological Snrvey




Estimated Usable Lifetime for the High Plains Aquifer in Kansas (Based on ground-water
trends from 2001-2003 to 2011-2013 and the minimum saturated thickness required to support

wall vialde at AN nanm under a eranarin nf 9 days of pumplng with wells on 1/4 section)

Wates Level Elevation Liberab440

Years Until the Average 2011

Winter Level Elevation Hugoton 435
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Common pool aguifer management considerations

e Each well subtracts from total water resource
* Impact of a single user, conservation or abuse, has small impact to long term
viability.

Prior appropriation administration

e Senior rights have priority when not enough water
e Establishing which wells impacts senior right takes time
e (Can be a harsh remedy
* May not alter regional decline trend

Regional Conservation Plans

* A water users’ regional plan can significantly extend the usable life of the aquifer.

* With conservation goals set, more efficient irrigation systems, crop water
management tools, and increased options can help producers.



Ogallala Aquifer Initiative

Governor Brownback
provides his
administration’s support for
Local Vision on aquifer




Legislative and Regulatory Changes

Amended MYFA (multiyear flex accts)

Removed the “Use it or Lose it” water right
requirement in Closed Areas

Increased Penalties for Over pumpers
Established LEMA option
Amended Water Banks



Groundwater Areas Closed by Rule or Order
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Increased Penalties for Overpumpers

Began in 2013
15t: Notice of Non Compliance

2"d: 1,000 fine and reduction of 2X overpumped in
following irrigation season

31d: $1,000/days overpumped fine (capped at $10,000) and
1 year suspension

4th: Water right revoked



Local Enhanced Management Areas (LEMAS)
Locals Take Leadership Role

BT

Harvesting in Hoxie, KS

 Public meeting in Leoti, KS



Local Enhanced Management Areas
LEMAs

Must be within a Groundwater Management District

If approved by GMD, they forward to Chief Engineer
Two public hearings

If ordered by Chief Engineer, becomes enforceable

Can be proposed for any size reasonable for management

Locally proposed corrective measures for water
conservation

Flexibility to achieve water conservation goals



2010 High Plains Aquifer
High Prionty Areas

Targeting Priorties

2008 Water Levels >= 1008 High Plains Aquifer
B 1 von Priority £24 omo

2 ] county

SD-6 Goals
GMD1 Discussed Goals




© Deposits
© Safe Deposits
® Lease
"] GMDS5 Boundary
[ ] county
| | Rattlesnake Subbasin
[ Mid Arkansas Subbasin

T

A Water Bank is
a market based
method to lease
and move water,
and save for
future use.

Requires 10%

conservation

Sate deposit
accounts Now

up to > 100



Looking forward 2014

m Development of 50 year water vision
m L EMA discussions
®m New Farm Bill

m Work to align state and federal programs with
Kansas water goals

Any new policy or program issues to be addressed?





mailto:susan.stover@kwo.ks.gov
http://www.kwo.org/

Natural Resources Conservation District (NRCS)
EQIP Contracts for Water Conservation

Recommend Chﬂﬁg@St Kansas Quick Response Areas - FFY2014

1. MYFA — allow water : R -

Quick Response Areas

conservation over 5 years, not
annual achievement

2. Add ranking points if enrolled
into WRCP (5 or 10 years)

3. Add ranking points if in LEMA




Climate Change Adds to Challenge

m Observed:

mNine or more frost free days

m\Warmer, with higher nighttime maximum temps

m Projected:
mReduced soil moisture
mChanges to crop cycles with warming winters

mMore variability in summer precipitation



Level Trends 1996 to 2011

Average Depth to Water, 1996 to 2011,
Kansas High Plains Aquifer
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