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2026 Kansas Field Conference

The Power of Community: Collaborative Approaches to
Sustain Future Generations in West-Central Kansas

Scott, Logan, & Finney Counties
June 8-9, 2026

Welcome to the 2026 Kansas Field
Conference! I am tickled to be leading my
sixth Kansas Field Conference since joining
the Kansas Geological Survey. This year’s
conference — our 31st — is focused primarily
on west-central Kansas, which we haven’t
visited since 2016. A lot has happened in that
decade!

Together we’ll explore parts of the High
Plains region in Kansas, which covers most
of the western third of the state (fig. 1).

The Kansas High Plains region is an area of
expansive flatlands and gently rolling plains.
The High Plains is named for its elevation,
which is generally higher than the rest of the

Great Plains. The elevation within the High
Plains rises from east to west with the highest
point in Kansas being 4,039 feet at Mount
Sunflower, a small rise in Wallace County
within a half mile of the Colorado border.
Topographic relief throughout the state is
largely restricted to streams and river valleys
and is most notable around Lake Scott State
Park, at Point of Rocks along the Cimarron
River in the far southwest corner of the state,
and in the Arikaree Breaks in the far northeast
corner.

The High Plains are built from materials
worn from the Rocky Mountains, which
were formed by deformations of the Earth’s

Figure 1: Physiographic regions map of Kansas. Geologists have divided Kansas into 11 regions based on common

landscape features and geologic history.



crust at intervals during the late Cretaceous
Period, about 66 million years ago, and

into the Neogene Period, which spans 23-

2.5 million years ago. By the late Neogene,
massive amounts of sediment were eroding
off of the mountains and flowing eastward in
meandering streams. Over millions of years,
masses of material filled in stream valleys and
covered hills to create a huge, gently sloping
floodplain, the remnants of which are the High
Plains.

The Ogallala formation — a great wedge
of largely unconsolidated sand, gravel,
and other debris — is now mostly buried
underground. However, where the material
was cemented together, it is a porous rock
locally known as mortar bed. In some places,
such as Lake Scott State Park, the cemented
rock crops out at the surface. The Ogallala
aquifer, the underground water-bearing
portion of the formation, is the main source
of groundwater in western Kansas for crop
irrigation, municipal water supplies, and
industry.

The High Plains get less precipitation than
other parts of the state, averaging between 15
and 25 inches a year. The combination of low
precipitation, excessive winds, and abundant
sunshine makes for a dry, or semiarid, climate.
Short, drought-tolerant grasses cover the
uncultivated areas, trees are scarce, and
desert-type plants, such as small cacti and
yucca, are Common.

Two themes weave throughout this
year’s conference: conservation strategies
and community engagement. Both reflect
the remarkable collaborative work that state
agencies, local communities, nonprofits,
and industry partners have undertaken to
protect and preserve an exceptional geological
landscape. Each field trip stop is also united
by a common thread: water resources and
their relationship to the geology underfoot. As
you work through the stop descriptions in this

guidebook, you will find a summary at the end
of each that draws out its connection to these
themes.

Conservation Strategies

Every stop on this year’s tour exemplifies
the region’s commitment to conservation.
Participants will visit incredible, remnant
landscapes of the Niobrara Chalk at Smoky
Valley Ranch, Little Jerusalem, and Lake
Scott State Park. These chalk formations
are ancient relics of a vast seaway that
covered Kansas 8o million years ago. At the
surface, these Cretaceous chalks contain the
fossils of now-extinct giant marine reptiles
that inspired the informal name “Hell’s
Aquarium.” Farther to the west, and more
than a mile below the Earth’s surface, these
same rock formations host the vast oil and gas
resources of the Denver-Julesburg (DJ) Basin.
Partnerships between organizations like the
Kansas Department of Wildlife and Parks and
The Nature Conservancy now ensure that
thousands of acres of these rich geological
deposits remain untouched at the surface and
available for the public to enjoy.

Community members are also prominent
figures in protecting and preserving the
landscapes and natural resources of this
region. Participants will learn about
conservation efforts at Duff Buffalo Ranch
and see the carefully crafted exhibits at the El
Quartelejo Museum in Scott City. Agricultural
partners such as Fairleigh Feed Yard are
piloting new and innovative technologies
to recycle wastewater at the source. State
agencies have been working together to
perform expansive airborne electromagnetic
surveys across the High Plains aquifer region
to better delineate and define the groundwater
reserves. And local industries and cities have
been identifying creative water treatment
strategies to reuse resources and support local
economies.



Community Engagement

Any truly impactful conservation strategy
must have the buy-in and support of the
surrounding community. On day one of
the field trip, participants will hear from
speakers with Groundwater Management
District (GMD) 1 and learn about their plans
for a Local Enhanced Management Area
(LEMA). The LEMA tool allows GMDs to set
goals and control measures that aid in water
conservation with the approval of the Kansas
Division of Water Resources chief engineer.
These plans have shown success in other
regions but generally require a community-
backed approach. Leadership and staff from
GMD 1 have spent significant time engaging
with community members to gather feedback,
answer questions, and identify solutions
throughout this process.

Day two of the field trip will feature
another success story demonstrating
community engagement by the Kansas
Department of Transportation. Many folks
often take our roads and infrastructure
for granted and don’t realize the amount
of planning, engineering, and community
engagement that goes into these large-scale
initiatives. The U.S. 83 Advanced Technology
Project is a great example of this, as the
highway is a critical rural freight corridor for
western Kansas serving a variety of industries,
including agriculture, energy, and livestock.
In September 2022, KDOT was awarded a
$6.7 million Advanced Transportation and
Congestion Management Technologies
Deployment grant from the Federal Highway
Administration to support the U.S. 83 project.
Elements of this project were directly
influenced by KDOT’s Local Consult public
engagement process, which occurs every
two years across the state to gather Kansans’
input on potential highway expansion and
modernization projects.

Participants also will hear from new
programs such as Tomorrow’s Water, which

employs an adaptive, collaborative approach
involving community members, agricultural
producers, and conservation partners. This
program is designed to help communities
create an actionable water conservation plan
to address their unique needs. This project is
another excellent example of engaging with
communities to tailor conservation efforts
that will have the greatest impact.

About the Kansas Field Conference

The Kansas Field Conference is designed
to give policymakers the opportunity to
explore and discuss natural resource issues.
Participants can see how government and
business decisions can affect natural resources
and communities and talk with government
officials, business owners, researchers, and
others directly involved with the various
sites. We aim to provide a broad, informed
perspective that will be useful in formulating
policies and programs.

The annual field guide furnishes
background information about each site and
serves as a reference long after the conference
is over. Field guides are also posted on the
KGS website (www.kgs.ku.edu). This year’s
conference resources include an online story
map that provides an informative digital tour
of the sites we’ll visit.

Throughout our two days, we encourage
you to ask questions and contribute to the
discussions. The bus microphone is open to
everyone. The intent of this conference is
not to resolve policy or regulatory conflicts.
By bringing together policymakers, agency
leaders, topic experts, and other stakeholders,
we hope to go beyond merely identifying
issues; we want the combination of firsthand
experience and participant interaction to
nurture a new level of understanding about
the state’s natural resources and concerns.

When possible, we attempt to provide a
forum for all sides of an issue. The opinions



presented during the conference are not
necessarily those of the Kansas Geological
Survey or the field conference co-sponsors.
Nonetheless, it is important for participants
to hear various viewpoints on complex issues.
The KGS and co-sponsors appreciate your
attendance at this year’s conference.

Sponsors
The Kansas Field Conference is made
possible and kept affordable through the
generous support of the many groups listed
below. We thank them for their support.

Kansas Geological Survey

The KGS is a research and service division
of the University of Kansas. Its mission is
to study and report on the state’s geologic
resources and hazards. Much of the KGS focus
is on energy, water, and a better understanding
of the state’s surface and subsurface geology.
By statutory charge, the KGS role is strictly
one of research and reporting. The KGS has
no regulatory functions. Headquartered in
KU’s West District on the Lawrence campus,
the KGS also has a Kansas Geologic Sample
Repository in Wichita.

Kansas Geological Survey
1930 Constant Avenue
Lawrence, KS 66047-3724

785-864-3965

Kansas Geologic Sample Repository
4150 W. Monroe Street

Wichita, KS 67209-2640
316-943-2343

Kansas Department of Transportation

The Kansas Department of Transportation
(KDOT) is charged with providing a statewide
transportation system to meet the needs of
Kansans. Its primary activities are road and
bridge maintenance; transportation planning,
data collection, and evaluation; project
scoping, designing, and letting; contract
compliance inspection of material and labor;

federal program funding administration; and
administrative support.

Kansas Department of Transportation
Dwight D. Eisenhower State Office Building
700 SW Harrison Street

Topeka, KS 66603-3754

785-296-3566

www.ksdot.org

Kansas Department of Wildlife and Parks
The Kansas Department of Wildlife and
Parks (KDWP) is responsible for managing
the state’s living natural resources. Its
mission is to conserve and enhance Kansas
wildlife and its habitats, ensuring current
and future generations appreciate and
enjoy these living resources and associated
recreation, while informing the public of the
status of Kansas natural resources, gaining
understanding and support in achieving this
mission. Its responsibilities include protecting
and conserving fish and wildlife and their
habitats while providing for the wise use of
these resources and associated recreational
opportunities and providing public outdoor
recreation opportunities through state parks,
state fishing lakes, wildlife-management areas,
and recreational boating on the state’s public
waters.

Kansas Department of Wildlife and Parks
1020 S. Kansas Avenue, Room 200
Topeka, KS 66612-1327

785-296-2281

www.ksoutdoors.com

Kansas Department of Agriculture

The Kansas Department of Agriculture
(KDA) has a mission to support the
agriculture sector in Kansas, including
farmers, ranchers, food establishments, and
agribusiness, and the consumers they serve.
KDA has several divisions, including the
Division of Water Resources (DWR) and the
Division of Conservation. DWR regulates how
water is allocated and used, the construction



of dams and levees, Kansas’s Groundwater
Management District Act, and the state’s
interstate river compacts. It also coordinates
the national flood insurance program in
Kansas. The Division of Conservation works
with the county conservation districts,
organized watershed districts, and other
special-purpose districts to improve water
quality, reduce soil erosion and flood
potential, conserve water, and provide local
water supply.

Kansas Department of Agriculture
1320 Research Park Drive
Manhattan, KS 66502
785-564-6700

agriculture.ks.gov

Kansas Water Office

The Kansas Water Office (KWO) is the
water planning, policy, coordination, and
marketing agency for the state. The KWO
evaluates and develops public policies,
coordinating the water-resource operations of
agencies at all levels of government. The KWO
administers the Kansas Water Plan Storage
Act and the Water Assurance Act and advises
the governor on drought conditions. The
KWO develops the Kansas Water Plan, which
addresses the management, conservation, and
development of water resources in the state.
The Kansas Water Authority, statutorily within
and a part of the KWO, advises the governor,
legislature, and director of the KWO.

Kansas Water Office

900 SW Jackson, Suite 404
Topeka, KS 66612-1249
785-296-3185
www.kwo.org

The Nature Conservancy

The Nature Conservancy is a global
environmental nonprofit whose mission is
to conserve the lands and waters on which
all life depends. Founded in 1951, it has more
than a million members and more than 400

scientists on staff and impacts conservation
in 79 countries and territories. The Nature
Conservancy has permanently protected
190,000 acres in Kansas, including five
preserves that are open to the public: Little
Jerusalem Badlands State Park, Cheyenne
Bottoms Preserve, Konza Prairie, Tallgrass
Prairie National Preserve, and Smoky Valley
Ranch.

Kansas Field Office

The Nature Conservancy
PO Box 4345

Topeka, KS 66604
785-233-4400
Kansas@tnc.org

Kansas Forest Service

The Kansas Forest Service is the nation’s
fifth-oldest state forestry agency, established
in 1887. The agency works with landowners,
communities, rural fire districts, and partners
across Kansas to conserve natural resources,
support healthy forests, and manage wildfire
risk. Over more than a century, the agency has
grown into a statewide network of foresters,
fire managers, and specialists who bring
expertise directly to the people of Kansas.

Kansas Forest Service
2610 Claflin Road
Manhattan, KS 66502

785-532-3300

General Mills

As a 160-year-old U.S.-based company,
General Mills plays a significant role in the
U.S. economy, supporting economic activity
and jobs across our supply chain. They are
headquartered in Minneapolis, MN, and
employ over 30,000 people globally. General
Mills’ mission statement is “To make lives
healthier, easier, and richer” which aligns with
their broader purpose of making food the
world loves. In 2001, they acquired Pillsbury
and in 2018 they acquired Blue Buffalo. Today,
General Mills is home to over 100 beloved



brands around the world and celebrates the Scott City Chamber of Commerce

history of those brands. 823 S. Main Street

Scott City, KS 67871
General Mills 620-872-3525
1-800-248-7310 https://scottcitychamber.org

https://www.generalmills.com

Arable

Arable helps enterprises achieve
ambitious water goals and growers realize
high-ROI water stewardship. Arable believes
deeply in the value of water to the world
and its importance in supporting prosperity
and growth. The company is proud to be
advancing the state of the art through its
Al-driven irrigation optimization products,
and to help improve the productivity of
farmers while protecting the availability of
water for generations to come. In doing so,
Arable aims to elevate the global appreciation
for the worth of water — before the well
runs dry. The company is active in over 30
countries, benefitting over 150 customers and
replenishing over three billion gallons of water
in active projects.

Arable HQ Office

51 Federal St, Suite 301

San Francisco, CA 94107-4150
510-992-4095
Info@arable.com

Scott City Chamber of Commerce

The Scott City Chamber of Commerce’s
mission is to create an environment in which
businesses can prosper. Partnering with
leaders in the community, the Chamber works
to both recruit new business to the area and
support existing business. The Chamber is
business, professional, and individual people
working together to make Scott community
a better place to live, work, play and visit.
The Chamber has 10 members on their board
of directors, two staff members, and two
ambassadors.



Depart hotel for optional Smoky Valley Ranch tour and hike
Hotel: 1610 Main Street, Scott City, KS 67871

Stop 1: Smoky Valley Ranch
Stop coordinates: 38.8899, -101.0179

Attendees not participating in Stop 1 depart hotel for Stop 2
Stop 1 participants depart for Stop 2

Stop 2: Little Jerusalem Badlands State Park
County Road 400 and Gold Road, Oakley, KS 67748

Depart Stop 2

Stop 3a: Duff Buffalo Ranch (Group 1) and Fairleigh Ranch (Group 2)
Stop coordinates: 38.7353, -100.8688

Group 1 will exit the bus to tour Duff Buffalo Ranch; Group 2 will remain on
the bus to tour Fairleigh Ranch.

Bus to Lake Scott State Park for lunch

Stop 3b: Lake Scott State Park
520 W Scott Lake Drive, Scott City, KS 67871

Depart Lake Scott State Park

Stop 3a (continued): Duff Buffalo Ranch (Group 2) and Fairleigh Ranch
(Group 1)

Group 2 will exit the bus to tour Duff Buffalo Ranch; Group 1 will remain on
the bus to tour Fairleigh Ranch.

Bus to Stop 4

Stop 4: Tomorrow's Water at Lake Scott State Park
Stop coordinates: 38.6711, -100.8658

Bus to Stop 5

Stop 5: El Quartelejo Museum Exhibit Tour and Presentation
902 W 5th Street, Scott City, KS 67871

Depart El Quartelejo Museum



5:45 p.m.

8:00 p.m.

8:15 p.m.

Networking Dinner and Reception at The Majestic
420 Main Street, Scott City, KS 67871

Welcome & Happy Hour Reception (5:45-6:30)
Dinner & Reception Presentation (6:30-8:00)

Bus to hotel

Arrive at hotel, end of Day 1
1610 Main Street, Scott City, KS 67871

1
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Experience The Nature
Conservancy's Work at Smoky Valley
Ranch and Little Jerusalem Badlands
State Park

Ally Pruente

The Nature Conservancy (TNC) is a global
environmental nonprofit working to create a world
where people and nature thrive. Founded through
grassroots action in 1951, the organization now advances
conservation in more than 8o countries and territories,
including an on-the-ground presence in 40 countries and
all 50 states.

In Kansas, TNC has permanently protected more than
160,000 acres including six properties that are managed
as public preserves: Cheyenne Bottoms Preserve, Flint
Hills Tallgrass Prairie Preserve, Konza Prairie Biological
Station, Little Jerusalem Badlands State Park, Tallgrass
Prairie National Preserve, and Smoky Valley Ranch.

Little Jerusalem and Smoky Valley are in western Kansas
between Oakley and Scott City.

KEY FACTS
m Founded in 1951, The Nature

Conservancy works to protect
land in over 80 countries and in

all 50 states. Little Jerusalem and
Smoky Valley Ranch are just two of
several properties TNC protects in
Kansas.

Smoky Valley Ranch is a 18,749-
acre property with an active cattle
and bison ranch. The property
serves as an active example of
how important wildlife stewardship
is to a successful ranching
operation.

Smoky Valley Ranch offers hiking
and horseback riding trails to the
public but is otherwise off-limits.

Little Jerusalem is home to
Niobrara Chalk formations
towering above paths. A new
audio tour accompanies hikers as
they view rocks that many believe
resemble ruins of ancient castles.

The largest Kansas population of
Great Plains wild buckwheat can
be found at Little Jerusalem.

With a focus on research, development, and implementation of sustainable and
regenerative agricultural practices, TNC benefits nature and the livelihoods of farmers
and ranchers across the state. TNC works with a broad range of partners, from nonprofits
to corporations, to advance conservation policy and the transition to clean energy. The
organization also collaborates with Tribal Nations to relocate buffalo to their ancestral homes.
With more than 1,000 scientists on staff and 125 million acres of land protected, TNC works

every day to advance its goal of conserving nature and land.

Smoky Valley Ranch

Smoky Valley, the 18,749-acre working cattle and bison ranch, serves as a home to ancient
fossils and many modern species — from prairie chickens to grazing pronghorn herds. When
TNC purchased the Logan County ranch in 1999, it was the largest land acquisition for
conservation in Kansas history. Although at the time many smaller areas of the ranch had
been sold, TNC purchased and acquired the last sections that remained in private ownership

from 2020 to 2024.

Today, the ranch stands as a symbol of Kansas prairie land and a working example of how
important wildlife stewardship is to a successful ranching operation. A forage-based grazing
plan, prescribed fire, and invasive species control help protect the ranch from wildfires

13



Figure 1: The lesser prairie chicken exploring Kansas grassland. Photo courtesy of Harland J. Schuster and The Nature

Conservancy.

and mitigate the effects of climate change.
Pastures receive up to 80% rest during
growing season, and stockpiles of grass help
keep livestock fed in the event of a drought.
Public access can be found on hiking and
horseback riding trails only.

More than half of all lesser prairie
chickens in the world are found in western
Kansas, and at Smoky Valley Ranch there’s
a good chance of catching a glimpse of one
(fig. 1). These unique creatures require areas
of contiguous grassland to survive, making
it hard for them to find places to call home.
The increasing population of lesser prairie
chickens living on Smoky Valley Ranch
reflects the stewardship at the ranch, as these
birds are a key indicator species of healthy
grasslands. Ranch manager Justin Roemer
estimates around 400 lesser prairie chickens
breed on the property annually.

Thanks to the diverse ranch ecosystems
of chalk bluffs, grasslands, and the nearby
river, animals can thrive within the hundreds
of acres available to them. Black-tailed prairie
dogs, pronghorns, burrowing owls, white-
tailed deer, and even swift foxes can be seen
in various areas of the ranch. TNC is gradually

improving plant community conditions,
increasing habitat for wildlife and forage for
cattle, and overall trying to keep the area
healthy for years to come.

Visitors can explore a 1-mile or 5.5-mile
hike through the ranch. On the mile loop,
visitors can expect to see Niobrara Chalk.
These chalk beds were deposited during the
Cretaceous Period when the Western Interior
Seaway divided North America. Within this
chalk, many fossils of both swimming and
flying reptiles have been found dating back as
far as 85 million years ago. Clams and oysters
are the most common fossils in this area.

During summer months the trail is
dominated by lush green prairie grass
varieties. Visitors also may notice small
fenced-off areas within the property. These
are some of the over 200 plant composition
transects — fenced-off areas for plant data
collection — found throughout the ranch.
These monitored areas are just one way that
TNC tracks ecological goals over time.

Little Jerusalem Badlands State Park
To the southeast of Smoky Valley Ranch,
the chalk outcroppings that resemble ruins



of historic castles are visible. Once known

as Castle City, and now known as Little
Jerusalem, is the home of amazing Niobrara
Chalk formations dating back millions of
years. While the park’s chalk formations

are eye-catching, many other features make
this place unique. As home to the largest
population of Great Plains wild buckwheat
in the state and habitat for many reptiles and
birds, Little Jerusalem provides a one of a kind
experience

The park was once part of McGuire
Ranch until being opened to the public after
purchase by TNC. While TNC owns the
land, the Kansas Department of Wildlife and
Parks (KDWP) manages visitor access and
use. KDWP and TNC work together to keep
the fragile landscape safe from weather and
visitor traffic. Thanks to the collaboration
between these organizations, the public can
explore various areas of the park and see rock
formations over 100 feet above the nearby
Smoky Hill River.

Two public trails (fig. 2) allow visitors to
explore at their own pace while the park is
open from sunrise to sunset. The overlook
trail invites hikers on a quarter-mile path
to a scenic viewpoint, while a 1.5-mile trail
includes two overlooks and a slightly more
strenuous path. An audio tour created by
TNC takes visitors through Little Jerusalem
and Smoky Valley Ranch, providing historical
information for each site.

“These stunning structures give a clear
clue on how this entire area was underwater
roughly 8o million years ago,” the audio
tour says. “Here the prairie grasses create a
breathtaking backdrop to the white, tan, beige,
and brown chalk formations. Ancient nature
meets the nature of today.”

Little Jerusalem Badlands welcomed
17,356 visitors in 2023, 20,381 visitors in 2024,
and 21,359 visitors in 2025.
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Figure 2: Map of Smoky Valley Ranch trails and
surrounding county roads. Map courtesy of The
Nature Conservancy.



THEME TAKEAWAYS

Conservation Strategies: Little Jerusalem and
Smoky Valley Ranch embody conservation and
represent two of six permanently protected areas
in the state of Kansas.

Community Engagement: In partnership with the
Kansas Department of Wildlife and Parks, Little
Jerusalem now brings in tens of thousands of
visitors who can directly engage with the region’s
beauty.

CONTACTS

Little Jerusalem Badlands State Park
(620) 872-2061

Smoky Valley Ranch
(785) 233-4400

The Nature Conservancy
Flint Hills Office
(785) 233-4400
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Duff Buffalo Ranch: Grassland
Stewardship, Bison Ecology, and the
Legacy of the Great Plains

Hannah Horinek

Located along U.S. Highway 83 in Western Kansas,
Duff Buffalo Ranch stands as both a working agricultural
enterprise and a living example of Great Plains ecology
in practice. Founded in 1973 by Richard and Susan Duff,
the ranch spans close to 4,000 acres of native shortgrass
prairie and supports a herd of roughly 400 American
bison (fig. 1). Beyond its role in meat production through
Duff Meats and agritourism along the Western Vistas
Historic Byway, the ranch represents a broader story
that connects the ecological dynamics of grasslands, the
biological distinctions between cattle and bison, and the
historical arc of bison across North America.

A Landscape Shaped by Grazers

The High Plains of Western Kansas are part of
a shortgrass to mixed-grass prairie ecosystem. It’s a
landscape historically shaped by climate, fire, and large,
grazing megafauna such as the American bison, who once
roamed the Great Plains in herds amassing hundreds
of thousands. The bison ate as they traveled: plucking
grasses to the stem and leaving behind manure, which
fertilized the land. Sometimes herds would not return
to the same area for years, allowing time for grasslands
to send up new fortified shoots and have periods of
rest. This push-and-pull ecosystem, which lasted for
thousands of years, enriched the prairies and actively

KEY FACTS

m At Duff Buffalo Ranch, the use
of native grass pastures reflects
an intentional effort to maintain
a diverse array of roughage—
including grasses, wildflowers,
trees, forbs (flowering plants), and
shrubs—for the bison.

= Duff Buffalo Ranch is located
along the Western Vistas Historic
Byway, near landmarks such as
Monument Rocks and Lake Scott
State Park, making it a natural stop
for travelers exploring western
Kansas.

= The Duffs’ approach to land
management aligns with the
ranch’s mission to “preserve the
sanctity of the beautiful and
historical grasslands” of the High
Plains.

= Indigenous tribes adapted their
lives to practice forms of land
stewardship that were deeply
connected to the movement of
bison herds and the rhythms of
the prairie. Under this routine, the
Great Plains thrived for millennia.

= The extremes of the plains
climate have made buffalo
resilient animals. They require
less supplemental feeding, can
withstand harsh winters and
drought conditions, and have a
natural calving season of April and
May that aligns with peak forage
availability.

Figure 1: Buffalo graze on the 3,800-acre ranch owned and operated by Richard and Susan Duff north of Scott City.

Photo courtesy of the Duff Buffalo Ranch website.
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promoted strong, thriving ecosystems.

At Duff Buffalo Ranch, the use of native
grass pastures reflects an intentional effort
to maintain a diverse array of roughage —
including grasses, wildflowers, trees, forbs
(flowering plants), and shrubs — for the
bison. Most of the prairie is composed of
buffalograss, but little bluestem, big bluestem,
gamagrass, and winterfat are also present.
The wildflowers include those typical of the
High Plains prairie: globe and purple poppy
mallow, Dakota mock vervain, woolly verbena,
Gaillardia, coreopsis, various cactus flowers,
and sunflowers. Snake weed, cottonwood
trees, chokecherries, and fragrant sages are
scattered across the prairie. Susan Duff says
their favorite plant, though, is the ten-petal
blazing star, which grows amid barren rock
formations and only opens its fragrant white
blooms at night.

Healthy grasslands (fig. 2) are defined
not simply by the presence of grasses, but
by biodiversity: a mixture of native grasses,

Figure 2: Native grasslands are the pride of the
Great Plains. From Oakley to Scott City, grassland
communities change from mixed-grass to shortgrass
prairie environments. Photo courtesy of the USGS.
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forbs, and small shrubs that together create
a resilient ecological system. This diversity
supports soil health, water retention,
pollinators, and wildlife. Grazing, when
properly managed, is not destructive but
regenerative. Large herbivores stimulate plant
growth, cycle nutrients through manure,
and create habitat heterogeneity by grazing
unevenly across the landscape. However, the
type of grazer and management can make

a significant difference in the long-term
sustainability of ranchland practices.

Bison vs. Cattle: Ecological and Behavioral
Differences

Although cattle dominate modern
American ranching, bison have historically
been significant to land stewardship in the
Great Plains. They are highly mobile grazers,
naturally moving across large distances rather
than lingering in one place. This mobility
prevents overgrazing and allows vegetation
time to recover. In contrast, cattle tend to
congregate near water sources or in favorable
areas, often grazing the same patches
repeatedly and even pulling plants up by
the roots unless actively managed. Without
intervention, this can lead to soil compaction,
erosion, and reduced plant diversity.

Bison forage differently than their bovid
counterparts. They tend to be more selective
eaters and less destructive to root systems.
Bison prefer the taste of young, delicate
sprouts and will selectively graze to find
preferable forage. Their grazing patterns
encourage grasses to regrow more vigorously,
while their hooves disturb the soil surface
in a way that promotes seed incorporation
and water infiltration. Cattle, on the other
hand, can exert more consistent pressure on
vegetation and soil, particularly in confined or
poorly managed systems. However, research
suggests that cattle can be beneficial grazers
in rotational grazing systems, as they tend to
prefer invasive plants. This gives native plants
— and the animals that benefit from their



growth — more room to thrive.

The extremes of the plains climate have
made buffalo resilient animals. They require
less supplemental feeding, can withstand
harsh winters and drought conditions, and
have a natural calving season of April and
May that aligns with peak forage availability.
According to the Duffs, bison calves are
notably strong and capable of outrunning a
fully grown person within their first hour of
life.

The Role of Rotational Grazing
Rotational grazing involves moving
animals between pastures to control the
timing, intensity, and frequency of grazing.
This approach mimics the historical
movement patterns of wild bison herds,
which were driven by factors such as forage
availability, predators, and weather.

The key principle behind rotational
grazing is rest. After a pasture is grazed, it is
given time to recover before animals return.
This recovery period allows grasses to rebuild
energy reserves, extend root systems, and
produce new growth. Over time, this leads to

stronger, more resilient plant communities.

Scientific research and guidance from
organizations such as the U.S. Department of
Agriculture emphasize that grazing patterns
are influenced by numerous factors, including
soil type, topography, water availability, and
weather conditions. Effective management
must account for all of these variables,
according to Susan Duff. “Every year and every
season, the pastures look different, depending
on when the rain or other moisture comes,”
she says.

At Duff Buffalo Ranch, longer rest periods
and careful pasture management help sustain
native vegetation while supporting a healthy
bison herd. They employ a four-quadrant
rotational schedule for their herd, with the
southern pasture experiencing slightly more
use as it is the largest of the four distinct
pastures. Seasonality and pasture condition
help dictate where the bison graze (fig. 3).
The Duffs’ approach to land management
aligns with the ranch’s mission to “preserve
the sanctity of the beautiful and historical
grasslands” of the High Plains. By rotating
pastures and adjusting stocking rates, ranchers

Figure 3: Cattle graze beneath Ogallala formation bluffs in Western Kansas.
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can distribute grazing pressure more evenly,
reduce overuse of sensitive areas, and enhance
overall pasture productivity.

Deep Roots: The History of Bison on the
Great Plains

To fully understand the significance of
bison ranching todayj, it is helpful to consider
the historical role of bison in North America.
Prior to European settlement, tens of millions
of bison roamed the Great Plains, shaping
ecosystems and sustaining human cultures.

Indigenous tribes such as the Cheyenne,
Arapaho, Kiowa, and Sioux lived in close
relationship with bison. Tribes relied on bison
for food, clothing, tools, and shelter. These
communities adapted their lives to practice
forms of land stewardship that were deeply
connected to the movement of bison herds
and the rhythms of the prairie. Under this

routine, the Great Plains thrived for millennia.

This system was dramatically disrupted
in the 19th century. As westward expansion
accelerated, facilitated by the construction of
the Transcontinental Railroad and supported
by federal policy, bison populations were
systematically destroyed (fig. 4). Hunting,
habitat fragmentation, and deliberate
government strategies aimed at undermining
Indigenous livelihoods led to a catastrophic
decline. By 1889, the population had fallen
from millions to less than 1,000 animals.

The near extinction of bison had profound
ecological and cultural consequences.
Grassland systems lost their primary large
herbivore, which in turn altered vegetation
patterns and nutrient cycles. Indigenous
communities were displaced and forced
onto reservations, severing long-standing

Figure 4: Efforts by the U.S. government to expand west encouraged hunting of American bison to near extinction
where they once roamed in the millions. Buffalo hunters sit on a hill comprised of hundreds of thousands of skulls in
the 1870s. Photo courtesy of the Burton Historical Collection, Detroit Public Library.
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relationships with the land.

Throughout the last century, efforts
to restore bison populations have gained
momentum. Conservation programs, private
ranching operations like Duff Buffalo Ranch,
and tribal initiatives have contributed to
a gradual recovery. In 2016, the American
bison was officially designated the national
mammal of the United States, symbolizing
both its historical importance and its ongoing
restoration.

Economic Impact and Community
Connections

In addition to its ecological role, Duff
Buffalo Ranch contributes to the local
economy of Scott City and the surrounding
region. By producing and selling bison meat,
the ranch participates in a growing market for
alternative proteins that are often perceived
as healthier and more sustainable than
conventional beef. Bison meat is typically
leaner and raised with fewer inputs, appealing
to consumers interested in environmentally
conscious food choices. On the ranch, the
Dulffs sustain a herd of around 400 bison,
harvesting two to three annually for their
meat operation and selling the calves. In 2025,
135 calves were born on the ranch.
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The ranch also supports agritourism,
drawing visitors interested in experiencing
the landscape, learning about bison, and
understanding the prairie. Its location along
the Western Vistas Historic Byway, near
landmarks such as Monument Rocks and Lake
Scott State Park, makes it a natural stop for
travelers exploring western Kansas. These
visitors contribute to local businesses, from
restaurants to lodging, extending the ranch’s
economic influence beyond its immediate
operations.

Duff Buffalo Ranch also serves an
educational function. By sharing information
about bison biology, grazing practices, and
grassland conservation, the ranch helps bridge
the gap between agricultural production and
environmental stewardship. This outreach
fosters greater public awareness of the
importance of prairie ecosystems and the role
that ranchers can play in preserving them.

As the Great Plains continue to evolve,
operations like Duff Buffalo Ranch provide a
valuable blueprint for the future: one rooted
in respect for history, guided by ecological
principles, and sustained through thoughtful
management.



THEME TAKEAWAYS

Conservation Strategies: Private ranching
institutions like Duff Buffalo Ranch have
contributed to the gradual repopulation of the
American Bison, which were near extinction.

Community Engagement: Duff Buffalo Ranch
tours foster greater public awareness of the
importance of prairie ecosystems and the role that
ranchers can play in preserving them.

CONTACTS

Richard & Susan Duff
Owners
Duff Buffalo Ranch
https://duffsbuffaloranch.com/
620-874-5120

22

SOURCES

Grazing for Conservation
U.S. Fish & Wildlife Service
www.fws.gov/

Grazing Like It’s 1799: How Ranchers Can Bring
Back Grassland Birds
Audubon magazine
www.audubon.org/magazine/

Grazing Practices: A Review of the Literature
North Carolina Agricultural Research Service
www.content.ces.ncsu.edu/

Grasslands Benefit Wildlife and People
Playa Lakes Joint Venture
www.pljv.org/grasslands/

Reintroducing bison results in long-running and
resilient increases in grassland diversity
Ratajczak et al.
doi.org/10.1073/pnas.2210433119



History and Ecology Converge at
Lake Scott State Park

Hannah Horinek

Traveling north from Scott City toward Oakley
along U.S. Highway 83, the landscape of western Kansas
shifts dramatically. Flat, intensively farmed fields, often
marked by center-pivot irrigation, give way to rugged
terrain of chalk bluffs, rolling prairie, and canyon
systems. Nestled within this transition zone is Historic
Lake Scott State Park (fig. 1), a destination that stands
out as both an ecological refuge and a place of deep
historical significance in the High Plains.

Established in 1930, the park encompasses
approximately 1,280 acres and includes a 100-acre
spring-fed lake, a 160-acre wildlife area, and more than
two dozen archaeological and historic sites. While the
area was formally designated as a state park in the 20th
century, human occupation of this landscape dates back
centuries, with archaeological and Indigenous evidence
suggesting habitation as early as the 1300s. Today, the
park functions as a dynamic intersection of ecology,
history, and recreation.

KEY FACTS
m Historic Lake Scott State Park

represents a rare convergence

of ecological diversity, cultural
heritage, and active land
stewardship within the High Plains
of Kansas.

The park’s canyon landscape,
sustained by spring-fed waters
and shaped by unique geological
formations, supports a rich array of
plant and animal life.

Equally important is the park’s
human history, from the ancient
settlement at El Cuartelejo to
the experiences of the Northern
Cheyenne and the conservation
efforts of early settlers like the
Steele family.

More than 240,000 visitors
annually enjoy the park’s
recreational offerings, which
include camping, boating, fishing,
hiking, hunting, and wildlife
observation.

Modern management practices,
including hazardous fuels
reduction and prescribed fire,
demonstrate how the park
continues to evolve as a living
landscape shaped by both
natural processes and human
intervention.

Figure 1: This historic image of Lake Scott State Park provides an aerial view of Lake Scott, which is situated within
Ladder Creek Canyon and fed naturally by perennial streams. The dam was built in the 1930s and is maintained by

the U.S. Army Corps of Engineers.
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Environmental and Ecological Significance
Lake Scott State Park is distinct
within the High Plains, a region typically
characterized by semiarid conditions and
relatively uniform topography. The park lies
within Ladder Creek Canyon, where unique
geological and hydrological features create a
localized microclimate that supports greater
biodiversity than surrounding areas.

Ladder Creek is shaped by the interaction
of the Ogallala formation and the Niobrara
formation (fig. 2). Groundwater emerging
at their boundary feeds braided springs and
streams, enabling the growth of cottonwood
trees, yucca, shrubs, and grasses. The bluffs
also provide shelter from strong prairie
winds, moderating temperature extremes and
creating favorable conditions for both wildlife
and human habitation.

Figure 2: Ladder Creek Canyon is formed by the
meeting of the Cretaceous Niobrara formation
underlaying the canyon bluffs, which are made of
Cenozoic Ogallala formation limestone.

Commonly observed mammals include
mule deer, white-tailed deer, bobcats, beavers,
and pronghorn. Smaller and more elusive
species such as swift foxes also inhabit the
region. Birds are abundant, with species such
as wild turkey, pheasants, prairie chickens,
golden eagles, and ferruginous hawks
frequently sighted. Trails throughout the park
provide opportunities for hiking, horseback
riding, and wildlife observation, allowing
visitors to explore these ecosystems.

El Cuartelejo Pueblo

One of the most significant cultural
features within the park is El Cuartelejo, the
northernmost known Pueblo archaeological
site in North America and the only such site
in Kansas. El Cuartelejo represents a rare
moment of cultural convergence, where
Pueblo refugees and Plains Apache groups
lived together and adapted to the High
Plains environment. Archaeological evidence
indicates that the area was inhabited by
Plains Apache groups associated with the
Dismal River culture as early as the 1300s.
Throughout the 1700s and 1800s, Pueblo
peoples from present-day New Mexico,
including individuals from Taos and Picuris,
migrated northward into the Great Plains,
often seeking refuge from Spanish colonial
control.

In 1664, Spanish forces documented
the settlement and gave it the name “El
Cuartelejo,” meaning “the barracks” or “the
old building.” The site included a multi-room
stone structure built in traditional Pueblo
style, featuring plastered walls, hearths,
ovens, and raised platforms. Entry was made
through the roof using a ladder, which reflects
architectural practices common in Pueblo
communities. Although many of the Pueblo
inhabitants were eventually recaptured and
returned to New Mexico, the site remains a
powerful testament to resilience, migration,
and cultural exchange.
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Excavated in 1898 by University of Kansas
researchers and designated a National Historic
Landmark in 1964, E1 Cuartelejo has been
partially reconstructed as an interpretive
exhibit. Visitors can view the outlined ruins
and gain insight into the lives of former
inhabitants.

The Battle of Punished Woman’s Fork

Near the park lies the site of the Battle
of Punished Woman’s Fork (fig. 3), the final
battle in Kansas between Native American
tribes and the U.S. Army. On September 27,
1878, a group of Northern Cheyenne, led by
Chiefs Dull Knife and Little Wolf, traveled
northward through Kansas in an effort to
return to their ancestral lands after being
forcibly relocated to a reservation in present-
day Oklahoma. The group included 92 men,
120 women, and 141 children.

While encamped in a canyon near present-
day Lake Scott, they were confronted by 200
members of the U.S. Army from Fort Dodge.
As soldiers advanced, non-combatants took
shelter in a nearby cave while tribe warriors
engaged above in battle. Lieutenant Colonel

William H. Lewis was mortally wounded in
the thigh during the conflict.

Despite the intensity of the encounter, the
Cheyenne successfully escaped under cover of
darkness and continued northward, eventually
reaching Nebraska. The battle site is now
preserved as a historic landmark and serves as
a reminder of the conflict and displacement
that Native Americans experienced during
westward expansion.

Settlement and Park Development: The
Steele Homestead

The establishment of Lake Scott State
Park is closely tied to the history of the Steele
family. Herbert and Eliza Steele settled in
the canyon in the late 19th century. They
initially lived in a dugout before constructing
a sandstone home in 1894. The Steele
homestead remains preserved within the
park and is open to visitors as a museum.
The family played a key role in preserving
the area’s historical resources. The Steeles
welcomed visitors to their homestead and
were known to give impromptu tours of El
Cuartelejo.

Figure 3: A man stands overlooking the cave where Northern Cheyenne women, children, and elderly took cover
during the 1878 Battle of Punished Woman'’s Fork. This battle marked the last altercation in Kansas between Native

Americans and the U.S. Army.
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Beginning in 1927, the Kansas Forestry,
Fish and Game Commission acquired land in
the area, ultimately assembling the 1,280-acre
park. The Steeles sold a large portion of their
property under the condition that they could
remain in their home for the rest of their lives.
A dam constructed in 1929 created the spring-
fed lake that remains central to the park today,
and the park officially opened to the public in
May of 1930.

Recreation, Tourism, and Economic Impact
Today, Lake Scott State Park is one of
the most-visited outdoor destinations in
western Kansas. It offers a wide range of
recreational opportunities, including camping,
boating, fishing, hiking, hunting, and wildlife
observation. The park also serves as home to
many community-based events, like church
and 4-H summer camps, and first responder
trainings.

Since 2005, the Kansas Forest Service
(KFS) has partnered with the Kansas
Department of Wildlife and Parks to sponsor
annual hazardous fuels mitigation and
wildland fire training projects (fig. 4) in the
park and surrounding wildlife areas. According
to KFS, the area is ideal for wildland fire
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trainings, as the dense woodland provides
unique opportunities to train fire crews to
clear dried grasses and understory, while the
textured bluffs increase the surface area of
combustible material, or fuel load, allowing
crews to practice different conditions

for fire spread. This work is increasingly
critical in Kansas, where heavier fuel loads,
invasive woody species, and hotter, drier
conditions have intensified wildfire risk, and
where coordinated, multi-agency training
strengthens the state’s overall fire response
capacity.

Annual visitation to the park consistently
exceeds 240,000 people, with more than
270,000 visitors recorded in 2025. These
visitors contribute significantly to the regional
economy by supporting local businesses
such as restaurants, lodging, and outdoor
recreation services.

In addition to tourism, Lake Scott
serves as an important site for education
and research. Its combination of ecological
diversity, archaeological significance, and
active land management practices makes it a
valuable resource for students, scientists, and
land managers.



Figure 4: The Kansas Forest Service and Kansas Department of Wildlife and Parks partner to train firefighters to
respond to unique conditions in western Kansas, such as clearing dry underbrush. Crew members dig a handline.
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THEME TAKEAWAYS

Conservation Strategies: The Kansas Department
of Wildlife and Parks actively maintains the park’s
1,280 acres.

Community Engagement: Lake Scott State Park
sees more than 240,000 visitors each year
and provides an opportunity for the community
to engage with the park’s unique geological
formations and canyon landscapes.

CONTACTS

Jason Hartman
State Forester
Kansas Forest Service
hartmanj@ksu.edu

28

SOURCES

Historic Lake Scott
Kansas Department of Wildlife and Parks
www.ksoutdoors.gov/

El Cuartelejo, Scott County
Kansas Historical Society
www.kansashistory.gov/

El Cuartelejo
Society of Architectural Historians
www.sah-archipedia.org/

Battle of Punished Woman Fork, Kansas
Legends of America
www.legendsofamerica.com/



Tomorrow’s Water: Connecting
People, Playas, and the Ogallala

Lily Abromeit

Landowners in Kansas are in a unique position to
help secure the region’s water future. Across the western
portion of the state, more than 22,000 natural recharge
wetlands known as playas could play a role in helping to
replenish groundwater.

Playas are round, shallow basins lined with clay soil
that collect and hold rainfall and runoff (fig. 1). Playas
form temporary wetlands that provide important habitat
for wildlife and serve as a primary recharge pathway to
the Ogallala aquifer. They are common in Scott County
and other parts of the High Plains region, which has
more playas than anywhere else in the world.

How Playas Work

Playas have an unpredictable and rapidly changing
wet-dry cycle, which is essential to how they work. When
dry, the clay soil in the playa basin contracts and forms
large cracks. When it rains, the first flush of water from
surrounding uplands flows toward the playa. As water

Figure 1: Playa in Sherman County. Photo courtesy of Brittany Smith.
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KEY FACTS

= Playas are a primary source of
recharge to the Ogallala aquifer,
naturally filtering and cleaning the
water.

= Communities can proactively
address a declining water supply
by restoring playas along with
reducing aquifer overuse.

= Once water use has been
reduced, healthy playas can
provide a sustainable source of
future water.

= Three groundwater management
districts stretching across
southwest and central Kansas
have more than 48,000 acres of
playas. If all acres were restored,
these playas could potentially
provide about 67% of the drinking
water needs of the population in
those districts.

m Tomorrow’s Water, a collaborative
multi-partner approach,
supports communities in efforts
to incorporate playas in water
conservation planning.



moves through the grasses surrounding the
playa, sediment that may carry contaminants
from farm fields is trapped and stopped
from entering the playa. This reduces the
contaminants that reach the groundwater.
The water continues into the playa and into
the cracks — beginning its journey to the
underlying aquifer.

Once the clay becomes saturated, the
cracks close, allowing the playa to hold water.
Some of the water in the playa is used by
plants or evaporates, while some continues to
infiltrate along roots and other small channels
in the soil. When the playa is full, water also
flows around the clay, through surrounding
porous soil. After the water is gone and the
soil dries, cracks reappear in the clay soil.

A Primary Source of Recharge

Playas contribute up to 95% of water
flowing to the Ogallala aquifer, with recharge
rates in playas 10 to 1,000 times higher
than under other areas. According to U.S.

Geological Survey circular, “"Recharge Rates
and Chemistry Beneath Playas of the High
Plains Aquifer” (which includes the Ogallala
aquifer), the average annual recharge rate
across the playa region is about 3 inches; that’s
3 inches of water the size of the playa moving
toward the aquifer each year (fig. 2).

Once the water reaches the aquifer,
horizontal flow rates are extremely slow (%4-1
mile per 10 years or slower), and the water
is functionally compartmentalized in a given
area. Because playas are primarily on private
lands, this means playas directly benefit
individual landowners.

Three groundwater management districts
stretching across southwest and central
Kansas have more than 48,000 acres of playas
(fig. 3). If all acres were restored, these playas
could potentially provide an additional 3-9
billion gallons of annual recharge to the
Ogallala aquifer. That’s about 67% of the
drinking water needs of those districts.

Figure 2: Playa recharge illustration. Photo courtesy of the Playa Lakes Joint Venture.



Figure 3: Western Kansas playa condition and restoration needs. Map courtesy of the Playa Lakes Joint Venture.

Restoring Hydrology

Over the years, many playas have become
modified or degraded and no longer function
properly. A healthy playa has an intact clay
basin — without excavated pits or ditches —
that is not buried by sediment. Water from the
surrounding watershed freely enters the basin
through a native vegetative buffer without
being diverted from the playa by roads or
other impediments. Landowners can restore
playas by removing accumulated sediment,
filling drainage features, redirecting water
back into the playa, and protecting the playa

31

with a buffer composed of native vegetation.

Helping Communities

Although playas are a primary source
of recharge, irrigation pumping from the
aquifer greatly exceeds groundwater recharge.
Communities can proactively address a
declining water supply by restoring playas
and adopting irrigation practices that reduce
the impacts of aquifer overuse. Once water
consumption has been reduced, healthy playas
can provide a sustainable source of future
water.



Tomorrow’s Water is a multi-state
partnership that supports communities in
these efforts through a collaborative process.
Local communities partner with conservation
organizations to incorporate playa restoration
into broader water quantity and quality efforts
to stabilize their water supply.

One Kansas example is the $1.4 million
Groundwater Recharge and Sustainability
Project (GRASP) funded through the USDA
Natural Resources Conservation Service
Regional Conservation Partnership Program
(RCPP). The project helps landowners in
Wichita and Greeley counties voluntarily
restore playas near municipal and domestic
wells, improve soil health, retire wells near
towns, and transition to dryland cropping
systems.

In 20235, the Kansas Water Office received
a four-year, $4.97 million grant from the
National Fish and Wildlife Foundation
America’s Ecosystem Restoration Initiative
to expand Tomorrow’s Water across
Kansas and four other states. This funding
supports a team across several conservation
organizations — including Ducks Unlimited,
Kansas Association of Conservation Districts,
and Playa Lakes Joint Venture — working
alongside partners and community leaders
to restore hundreds of acres of playas in and
around communities.
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Additionally, the Kansas Department of
Wildlife and Parks has restored and manages
over 280 acres of playa wetlands near Dodge
City that are open to the public.

The Value of Conservation

In Wichita County, farmer Joe Zellner Jr.
made a major shift in how he manages his land
— shutting off every irrigation well he owned.
Declining well levels and rising fuel and labor
costs convinced him it was time for a new
approach after decades of pumping.

“I felt like we were just pulling more water
out, and the table kept going down,” he said.
“I want to have drinking water in the future.”

Zellner also restored the playas on his
farm by enrolling them in conservation
programs. He planted grass and stopped
trying to farm through them. Restoring the
playas helps capture rainfall, protect topsoil,
and recharge the Ogallala aquifer. It also
saves Zellner time and inputs because he is
not spending money on seed, chemical, and
fertilizer for unproductive land.

He believes conservation practices like no-
till and playa restoration will shape the future
of farming in this region. For Zellner, turning
off the wells and restoring his playas isn’t just
about today; it’s about keeping western Kansas
farmable for the next generation. Hear more
of Zellner’s story at playasworkforkansas.com/
zellner.



THEME TAKEAWAYS

Conservation Strategies: Conserving playas can
provide a sustainable source of water in the future
for agricultural and livestock communities.

Community Engagement: Tomorrow’s Water
recognizes that each community is different
and, as such, each water management plan will
need to be different. They have developed a
comprehensive community engagement guide to
help communities tailor a strategy that fits their
unique needs.

CONTACTS

Matt Smith
Conservation Delivery Manager
Playa Lakes Joint Venture
matt.smith@pljv.org
785-420-7000

Lily Abromeit
Tomorrow’s Water Coordinator
Playa Lakes Joint Venture
lily.abromeit@pljv.org
785-766-5343
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How Playas Work
Playas Work for Kansas
www.playasworkforkansas.com/

Restoring Your Playa
Playas Work for Kansas
www.playasworkforkansas.com/

Tomorrow's Water
Playas Work for Kansas
www.playasworkforkansas.com/



Take a Walk Back in Time at El
Quartelejo Museum in Scott City

Ally Pruente

The EI Quartelejo Museum takes visitors back
millions of years for a walk through an immersive
timeline of Scott City. From a long-ago ocean to
agricultural eras, the museum explores what Kansas once
was and what it has become.

The Scott County Historical Society runs
the museum (fig. 1) with a goal of preserving and
documenting artifacts and records from Scott City as
well as the High Plains of western Kansas. Education and
preservation work together throughout the museum,
where exhibits with fossils and other unique artifacts
provide a look into the region’s history and connect the
community with its past.

A Walk Through High Plains History

The museum’s journey starts at the Inland Ocean
exhibit that depicts a time when parts of Kansas were
up to 9oo feet underwater. Fossils of turtles, clams, and
other creatures that existed 60 million to 8o million
years ago allow guests to envision what Kansas was like
when covered by an ocean. As the water faded over time,
Kansas turned into a swamp-like ecosystem featured in
the next exhibit, titled the Savannah Period. This stop

KEY FACTS

= The El Quartelejo Museum
transports guests into a walkable
timeline on Kansas High Plains
history — from ocean to prairie to
today.

= The Scott County Historical
Society manages the museum and
focuses on public education and
historical preservation.

= A new exhibit explains water
management in agriculture and
its impact on the Ogallala aquifer.
The exhibit was designed by
Sunday Siomades, a KGS graduate
research assistant.

= Within the museum is a fossil
preparation lab where visitors
can observe an elasmosaur fossil
being preserved for display. This
unique opportunity connects the
history of Kansas to present-day
research in an interactive and
educational fashion.

= One exhibit explores the ancient
ruins of El Cuartelejo Pueblo,
discovered in 1898 and now part
of Historic Lake Scott State Park.
These ruins are the northernmost
pueblo ruins ever found in the
United States. Visitors can also
travel to the site of these ruins.

of the timeline tour contains fossils of saber-tooth tigers, hippos, and other animals that once

roamed the area.

When people arrived much later, Kansas had transformed into now-familiar prairie
grassland. The Early Peoples exhibit explores how nomads lived off the buffalo, deer, and other

animals that roamed the prairie.

Next is an exhibit highlighting the ancient ruins of El Cuartelejo Pueblo, now a designated
National Historic Landmark and part of Historic Lake Scott State Park. Discovered in 1898, they
are the northernmost pueblo ruins ever found in the United States and the only pueblo ruins
discovered in Kansas. The remnants of a seven-room pueblo and an extensive Plains Apache

village suggest to researchers that this area was where Taos Indians fled in 1664 to avoid Spanish

rule. Within the exhibit, viewers can see a small-scale model of what the pueblo likely looked

like before it turned to ruin.
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Figure 1: Building exterior of the El Quartelejo Museum and Jerry Thomas Gallery and Collection in Scott City. Photo

courtesy of Sunday Siomades.

The final battle in Kansas between the
U.S. Army and Native Americans in Kansas
is the next stop on the museum timeline.
Known as the Battle of Punished Woman’s
Fork, the conflict took place in 1878 about
one mile south of Lake Scott State Park. A
monument there overlooks a cave, a canyon,
and the bluffs where the Northern Cheyenne
hid, awaiting the U.S. Calvary. The area is
designated as a State and National Historic
Site.

Scott City was founded by Maria DeGeer,
the focus of the next exhibit. In 1884 DeGeer
and her daughter, Ida Eastman, were the
first settlers in the city and together dug
the foundation of their humble home. A
widow from Chicago, DeGeer made a new
life for herself in Kansas as a feminist, a
newspaperwoman, and the first woman
admitted to the Kansas Bar Association.
DeGeer was a strong advocate for the
temperance movement and came to the area
to establish a new town with no taverns.

About a year after DeGeer arrived in Scott
City came the subject of the next exhibit:
the railroad. The first trains made it to Scott

City in 1885 and were essential to smaller
towns’ ability to flourish. The railroad exhibit
includes horse saddles and wagon wheels
next to railroad tools, depicting the travel
advancements that trains accelerated.

The final stop on the museum’s Scott
City timeline is the Heritage, Agriculture and
Main Street exhibit, which shows unique and
historic items from a variety of decades.

The Ogallala Aquifer

A newer exhibit at the museum recognizes
the role of the Ogallala aquifer in the region’s
economy. The Kansas Geological Survey
alongside Groundwater Management District
(GMD) 1 worked with the museum to install
“The History of Scott County Irrigation
and the Ogallala Aquifer.” This exhibit,
which opened in August 2025, was designed
by Sunday Siomades, a graduate research
assistant at the KGS who interned with the
museum through the University of Kansas
museum studies program.

“The design of the exhibit seeks to
connect visitors with water history in
tactile, immersive ways to demonstrate



how communities interact with the natural
environment,” Siomades said.

The exhibit begins with early Scott County
irrigation in the 1650s (fig. 2) and moves
through time to the management practices,
including the work of GMD 1, and water
science that define present-day agriculture.
As the top agricultural contributor to the
local economy, beef cattle ranching relies on
groundwater, so the health of the Ogallala
aquifer deeply impacts this county. The
installation represents locality-driven science
outreach designed to equip visitors of all ages
with the historical and scientific background
to discuss community water resources.

After exploring the variety of exhibits,
visitors can make their way to the Jerry
Thomas Art Gallery and Collection. This
exhibit features creations by Thomas, an artist

who depicts the historical American West
through his work. The collection showcases
guns, weapons, uniforms, memorabilia, and
other artifacts.

The museum also houses an active fossil
preparation lab where guests can witness an
elasmosaur skeleton being carefully prepared
for research and display. Scientists are using
this marine reptile fossil to better understand
life in Cretaceous oceans. This opportunity
is unique to the museum as visitors can
connect directly with Kristopher Super, who
discovered the fossil and is preparing it for
display.

The EI Quartelejo Museum welcomed
2,576 visitors in 2023, 2,206 visitors in 2024,
2,852 visitors in 2025, and an additional 1,000
local guests.

Figure 2: Visitors exploring the new "Scott County Irrigation History" exhibit during its August 2025 grand opening.

Photo courtesy of Sunday Siomades.



THEME TAKEAWAYS

Conservation Strategies: The museum conserves
not only the local history of the area but also
actively preserves important fossil remains that
represent the ancient seaway that once covered
Kansas.

Community Engagement: The museum has
averaged over 2,500 visitors each year from 2023
to 2025, not including an average of 1,000 local
community member visits each year.

CONTACTS

Stephanie Fisher
Director
El Quartelejo Museum
scmuseum@sbcglobal.net
620-872-5912

37

SOURCES

Scott County Historical Society
El Quartelejo Museum
www.elquartelejomuseum.org/

Exhibits
El Quartelejo Museum
www.elquartelejomuseum.org/

El Cuartelejo Pueblo Ruins
Travel Kansas
www.travelks.com/

Battle Of Punished Woman's Fork
Visit Scott City
wwwuisitscottcity.com/

Water history exhibit grand opening at EI
Quartelejo Museum in Scott City
KU News
www.news.ku.edu/

Jerry Thomas Gallery
El Quartelejo Museum
www.elquartelejomuseum.org/

Western Kansas Fossil Lab
El Quartelejo Museum
www.elquartelejomuseum.org/

Stephanie Fisher
Director
El Quartelejo Museum & Jerry Thomas Gallery
and Collection



Depart hotel for Stop 6

Stop 6: Nu Life Factory Tour
1202 East 5th Street, Scott City, KS 67871

Bus to Stop 7
Bus Talk: Oil and Gas Production in the Hugoton Gas Field

Stop 7: Garden City Company
Stop coordinates: 38.030776, -100.993525

Bus to Stop 8

Stop 8: Kearny County Airport - Lunch & Presentation
1662 Road T, Lakin, KS 67860

Depart Kearny County Airport

Arrive at Deane Wiley Park
2406 Campus Drive, Garden City, KS 67846

Bus to Stop 9
Bus Talk: U.S. 83 Advanced Technology Project

Stop 9: Fairleigh Feed Yards
7400 S Falcon Road, Scott City, KS 67871

Bus to hotel

Arrive at hotel; end of conference
1610 Main Street, Scott City, KS 67871
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Expanding the Kansas Sorghum
Market Through Innovation and
Collaboration

Susie Fagan

Whether milled for food products or harvested
to feed cattle, Kansas sorghum serves as a source of
nourishment and a resilient crop in low-water areas.
With origins in Africa more than 8,000 years ago,
sorghum ranks in the top five cereal grains worldwide
for production and acreage. The ancient grain thrives
in hot, dry climates like western Kansas, where farmers
and businesses are developing new methods to grow
and use this key crop (fig. 1).

During the 2025-2026 market year, Kansas farmers
harvested 2.8 million acres of sorghum and produced
a record-breaking 252 million bushels. That’s up from
182 million bushels in the previous market year and an
average of 9o bushels per acre. As the top U.S. producer
of sorghum, Kansas contributed 58% of the nation’s
crop for the 2025-2026 market.

KEY FACTS
= As the top U.S. producer of

sorghum, Kansas contributed
58% of the nation’s crop for the
2025-2026 market.

= Drought-resistant sorghum —also

known as milo —is a reliable grain
and forage crop that can be grown
across Kansas.

= Because grain sorghum is naturally

gluten-free, its milled products
are seeing growing demand from
allergen-minded consumers and
those who avoid gluten altogether
for health reasons.

m Scott City-based Nu Life Market is

the nation’s largest grain sorghum
milling and food processing
company. The company prioritizes
strict protocols to ensure its
products are free from other
allergens like peanuts and soy.

= Nu Life Market helps local growers

develop and adopt strategies

that reduce water use and

carbon emissions and implement
regenerative practices such as no-
till planting and low fertilizer use.

00 MT
Rest
9 46.263 MT
2860MT  : ¢ $9.084.649 $2.331687
P 58,772,800 $2.049.934
r 8 S7.411.502 wld 84,520 608

Figure 1: Most of the U.S. sorghum crop historically has been exported, with China as the top trade partner, but the
domestic market continues to grow thanks to higher consumer demand. Graphic courtesy of the U.S. Grains Council.
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Beyond its use in the food market as
a naturally gluten-free milled ingredient,
grain sorghum is used to feed livestock and
produce ethanol. Its use as a bioenergy crop
has grown in recent years, and up to a third of
the U.S. sorghum crop is now used in ethanol
production. Forage sorghum is a stable source
of feed for beef and dairy cattle in areas with
scarce water supply.

Expanding the market for Kansas sorghum
is a priority for the state’s agricultural leaders,
producers, and researchers. Organizations
involved in these efforts include the Kansas
Grain Sorghum Commission, which partners
with the KDA and the U.S. Grains Council
to develop global relationships and increase
sorghum crop exports.

At Kansas State University, the Center
for Sorghum Improvement facilitates
collaborative research and investment to
advance sorghum production. Its cornerstone
initiative, the Collaborative Sorghum
Investment Program, was founded through a
partnership between farmer leadership and
K-State.

Figure 2: Nu Life Market offers commercial and retail
customers a range of products created with grain
sorghum that can be used to make everything from
baked goods to coatings and batters to syrups,
gravies, and soups. The company’s offerings are
inspired in part by company founder Earl Roemer’s
father, who had celiac disease. “My father didn’t
have foods that he could eat that tasted good,” he
says. “My passion is to produce healthy, nutritious,
fresh grains.” Image courtesy of Nu Life Market.
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Scott City Business Meets Growing
Demand for a Key Kansas Crop

Grain sorghum is the key ingredient
in products from Scott City-based Nu Life
Market. The 14-year-old business has seen
growing demand for its high-quality, gluten-
free baking products made with Kansas grain
sorghum (fig. 2). Realizing an opportunity
to tap into Kansas’s status as the leading
U.S. producer of sorghum, Earl and Barbara
Roemer started the company in 2012 with a
focus on strong partnerships with farmers,
food scientists, and nutritionists.

“We’re very fortunate to be in the largest
grain sorghum production region in the
United States,” Earl Roemer says. “Grain
sorghum is grown in western Kansas because
this is the ideal climate to grow it in.”

With its prime location for sorghum
production, Nu Life has led the charge on
gluten-free grain innovation and product
development — creating better-tasting
products that can be sustainably grown on
drylands. The company prioritizes strict
protocols from field to mill to ensure its
products are free from other allergens like
peanuts and soy. Nu Life also has honed its
milling processes to improve the texture of its
products.

“We help our partners match the right
grain with the right milling characteristics to
produce better food products for consumers,
Earl Roemer says. “We understand our grains
and our flours better than everybody else.”

»

Partnering with Producers for a Traceable,
Regenerative Sorghum Supply

Nu Life Market works closely with its
farmer network to develop and incorporate
strategies that reduce water use and carbon
emissions. Nu Life also helps farmers adopt
regenerative practices such as no-till planting
and low fertilizer use.



As more consumers prioritize knowing
where and how their foods are grown and
produced, Nu Life benefits from its proximal
Kansas network. Because the company can go
to the fields and track crops as they grow, Nu
Life products can boast traceability.

The collaborative producer network is
also a significant contributor to the state
economy. Now the largest grain sorghum
milling and food processing company in the
United States, Nu Life was honored with a
Kansas Business Award in 2024. The honor
reflects the company’s collaborative approach
that has sparked its growth and expanded its
production to several million pounds a year.



THEME TAKEAWAYS

Conservation Strategies: Sorghum is a drought-
resistant grain that can provide an alternative crop
for agricultural communities seeking to reduce
their water usage.

Community Engagement: In addition to working
directly with local growers to adopt sustainable
strategies, Nu Life provides an extensive list of
recipes, nutritional information, and free product
samples to community members.

CONTACTS

Nu Life Market
https://nulifemarket.com/contact/
620-872-5236

SOURCES

Grain Sorghum
Department of Agronomy, Kansas State University
www.agronomy.k-state.edu/

2025 Annual Report
Kansas Grain Sorghum Commission
www.ksgrainsorghum.org/

2025 Kansas Ag Growth Report: Sorghum
Sector

Kansas Department of Agriculture
www.agriculture.ks.gov/

Education
Kansas Grain Sorghum
www.ksgrainsorghum.org/education/

Beyond Exports: How Ethanol Keeps Sorghum
Farmers Thriving in Uncertain Times
Sorghum Checkoff
www.sorghumcheckoff.com/

The Portfolio
Center for Sorghum Improvement
www.csisorghum.org/portfolio

Farm to Family for Celiac Disease
Nu Life Market
www.youtube.com/watch?v=MZIG7uRKchl

Home
Nu Life Market
www.nulifemarket.com/

Gluten Free Sorghum for Food Development &

Production
Nu Life Market
www.youtube.com/watch?v=zdGSDwk2RdO

Nu Life Market | Statewide Winner | 2024 To The

Stars: Kansas Business Awards
Kansas Department of Commerce
www.youtube.com/watch?v=7S55vfDoGgM

Leading Gluten-Free Sorghum Producer, Nu Life
Market, Wins Kansas’ 2024 Governor’s Award

of Excellence
Compass Natural
www.compasshaturalmarketing.com/
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The Hugoton Field: A Leading U.S.

Source of Natural Gas and Helium
Blair Schneider & Jay Kalbas

Kansas has produced commercial quantities of liquid
and gaseous hydrocarbons since oil was discovered in
Wilson County in 1892, and our state currently ranks
14th nationally in terms of natural gas production.
Hydrocarbon production is prolific from multiple
reservoirs across the state’s landscape, but two primary
trends are especially recognizable. Oil producing fields
largely occur along the northwest-to-southeast trending
Central Kansas Uplift whereas natural gas production
primarily comes from southwest Kansas (fig. 1). The
prominent red natural gas production profile in figure
1b spanning 14 counties in SW Kansas is the Hugoton
natural gas field — the largest known accumulation in
North America which, to date, has produced more than
42 trillion cubic feet (TCF) of gas.

Since the discovery of natural gas in Seward County
in 1922, the Hugoton area — Kearny, Finney, Stanton,
Grant, Haskell, Morton, Stevens, and Seward counties
— has remained an important gas-producing region.
Production rates peaked in the mid-1990s at just over
0.6 TCF per year and have declined to approximately
0.1 TCF (fig. 2). This decline is a natural consequence
of field development: as gas is extracted from the
subsurface, reservoir pressures gradually decrease,
reducing productive capacity over time. Despite natural

KEY FACTS

The Hugoton gas field in
southwest Kansas is the largest in
North America and is a significant
contributor to Kansas’s ranking
of 14th nationally in natural gas
production.

Kansas gas fields have produced
more than 42 trillion cubic feet of
gas since the 1930s, providing an
economic boost for the state.

Gas fields in Kansas are the main
source of helium produced in the
United States. That helium is used
for industrial purposes and for
inflating balloons, including the
high-flying characters inthe Macy’s
Thanksgiving Day Parade.

Overall gas production in Kansas
has declined since a recent peak
in the mid-1990s. This decline

is a natural effect due to field
development as subsurface
pressures decrease over the
lifetime of major fields.

The KGS's "Master List of Oil and
Gas Wells in Kansas" database
stores decades of petroleum
exploration and production data
and serves as a crucial resource
for the Kansas oil and gas industry
that is accessed by hundreds of
users every day.

decline, in 2024 eight of the top 10 Kansas gas-producing counties were in the Hugoton natural
gas area. These counties accounted for most of the state’s total production that year: 126.7
billion cubic feet (BCF) of natural gas from 17,426 wells, with an estimated market value of

nearly $300 million.

Demand for natural gas remains strong in the United States, where it makes up about
36% of energy consumption— generating electricity, providing heat to homes and businesses,
and powering transportation. Total annual U.S. production of natural gas is currently near 40
trillion cubic feet (fig. 3) with the majority of onshore gas production in 2023 coming from
Texas (9.75 TCF), Pennsylvania (7.49 TCF), Louisiana (4.3 TCF), West Virginia (2.9 TCF), and

New Mexico (2.89 TCF).
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Figure 1a and b: Areas of oil and natural gas production in Kansas as of May 2026. Higher gas production levels are
concentrated in southwest Kansas, while higher oil production levels generally stretch across the middle of the state.

Images courtesy of KGS Cartographic Services.

In Kansas, the introduction of plans
for new combined-cycle energy generation
stations, which run on natural gas,
underscores the importance of reliable
upstream and mid-stream natural gas supply
chains.

The story of Hugoton production,
however, is not wholly one of natural gas.
In fact, one of the region’s most important
economic and strategic impacts is the
production of helium, which occurs as a
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byproduct making up approximately 0.7%

of the Hugoton natural gas stream. In fact,
the negative economic impact of declining
natural gas production from the Hugoton area
has been partially offset by helium recovery,
especially during recent periods of historically
significant commodity price fluctuations (fig.
4)-

The second lightest element on the
periodic table, helium is a non-renewable
resource that forms the coldest known liquid.
It is essential for a wide range of industrial



Figure 2: Kansas natural gas production from 1982 to 2024. The state has seen a slow decline since the late 1990s, with
production levels dropping to just over 115,000 million cubic feet in 2024. Image courtesy of the U.S. Energy Information
Administration.

Figure 3: U.S. natural gas production from 1930 to 2025. Production has climbed in recent years, surpassing 39 million
cubic feet in 2025. Image courtesy of the U.S. Energy Information Administration.
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Figure 4: Commodity price fluctuations for helium from 2013 to 2025. Image courtesy of the USGS Mineral Commodity
Summaries 2015-2026; BLM Federal Helium Reserve posted prices.

applications, cooling the superconducting
magnets that make magnetic resonance
imaging (MRI) possible, semiconductor
manufacture, and yes, even making Snoopy
float every Thanksgiving Day morning. The
Hugoton is thought to be the largest helium
reserve in the United States and provides
20% of the global helium supply with annual
recovery around 1.2 billion cubic feet and
cumulative production of approximately 250-
400 BCF as of 2023.

In his 2026 report, K. David Newell,
associate scientist emeritus at the KGS,
noted that helium content in natural gas
accumulations increases from south to north
in the basin and peaks on the southern part
of the Central Kansas uplift. Maps of helium
concentrations and nitrogen/helium ratios
highlight several areas where helium can
be extracted to augment the economics of
natural gas production in Kansas.

Over the last decade, both natural gas
and helium production in southwestern
Kansas have declined steadily, driven by a
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combination of geologic and economic factors.
An understanding of the Hugoton field’s
geology and production history provides a
valuable framework for ongoing exploration
and for developing strategies to sustain

and optimize future natural gas and helium
production.

The Geology and Hydrocarbon System
“The Hugoton embayment of the
Anadarko basin,” as it is known to geologists,
is a large southward-plunging trough that
covers an area of about 12,000 square miles —
about the size of Maryland. The embayment is
a bowl-shaped structure that underlies most
of southwest Kansas and is considered the
northern-most extension of a much larger
geological structure that extends through
Oklahoma and the panhandle of Texas. In
fact, reservoir units of the Hugoton in Kansas
were deposited at the same time as the rock
units that make up the unconventional fields
of west Texas’s famous Permian basin — the
single most prolific oil province on the planet.

Hugoton natural gas is produced from
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Figure 5: Schematic west-east cross section through the Hugoton natural gas area.

reservoir intervals of the Permian Chase and
Council Grove Groups (fig. 5). These units
were deposited about 280 million years ago
during a time when the continent was covered
by a repeatedly advancing and retreating
seaway. These marine carbonates (limestone
and dolomite), sandstones, and siltstones
comprise reservoir prone facies while non-
marine paleo-soils make up sealing facies
around the margins of the basin. Thousands
of feet of sediment accumulated over millions
of years of geologic time. Sedimentary rocks
thicken southward and toward the middle of
the basin to depths of about 9,000 feet near
the Kansas-Oklahoma border. These same
units crop out in the Flint Hills of eastern
Kansas. The Hugoton, Byerly, and Bradshaw
fields produce gas from the Chase Group.
Council Grove Group production is restricted
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to the Panoma field that is underneath and
geographically overlapped by the Hugoton
field.

None of the oil and gas in the Hugoton
area of Kansas originated there. All of the
hydrocarbons matured in and migrated from
a “source kitchen” in Pennsylvanian rocks to
the south that were buried much more deeply.
As hydrocarbons moved into the Hugoton
embayment area, they filled the enormous,
bowl-like structure and became trapped as
porous sedimentary rocks in the middle of
the basin pinched out against impermeable
shales and paleo-soils along its rim. The entire
hydrocarbon system of the Hugoton basin is,
therefore, a regional-scale stratigraphic trap
— truly one of a kind.



THEME TAKEAWAYS

Conservation Strategies: Kansas industries
have actively pursued more efficient resource
development thanks to the wide breadth of
available types of data provided by the KGS. The
KGS oil and gas mapper also makes it easier to

identify abandoned well locations that could pose

an environmental risk.

Community Engagement: The KGS just launched
an updated version of the oil and gas database
that hundreds of people use every day.

CONTACTS

Jay Kalbas
Director and State Geologist
Kansas Geological Survey
Jaykalbas@ku.edu
785-864-3965

Ryan Hoffman
Director of Conservation Division
Kansas Corporation Commission

ryan.hoffman@ks.gov

316-337-6200

SOURCES

Oil and Gas Production in Kansas
Kansas Geological Survey
www.geokansas.ku.edu/

Industry Facts
Kansas Strong
www.kansasstrong.com/

State Production and Historical Info
Kansas Geological Survey
www.kgs.ku.edu/

Hugoton Natural Gas Area of Kansas
Kansas Geological Survey
www.kgs.ku.edu/

Top Ten Lists--Oil and Gas Production
Kansas Geological Survey
www.kgs.ku.edu/

Natural Gas Explained
U.S. Energy Information Administration
www.eia.gov/

Which states consume and produce the most
natural gas?
U.S. Energy Information Administration
www.eia.gov/

The Journey of Messer's Helium to the Macy’s
Thanksgiving Day Parade®
Messer
www.messer-us.com/

Expanding the Giant: A Review of the Hugoton
Area’s Gas Fields’ First 100 Years of
Development in the Permian’s Hydrocarbon-
Helium Gas System
GeoConvention 2023
www.geoconvention.com/

New publication analyzes energy value,
chemistry of natural gas deposits in central,
western Kansas
Kansas Geological Survey
www.kgs.ku.edu/

KGS launches updated online database on
Kansas oil and gas wells
Kansas Geological Survey
www.kgs.ku.edu/
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Emerging Solutions for Balancing
the Water Budget

Hanna Syzdlowski and Sam Zipper

Aquifers work like a bank account: When the amount
of withdrawals exceeds the amount of deposits, the
balance will go down. Declining groundwater levels in
the High Plains aquifer are caused by an imbalance in the
water budget. Withdrawals from the aquifer, primarily
from groundwater pumping, exceed inflows to the
aquifer. Closing this water budget gap is necessary to
sustain communities, agriculture, environment, and the
economy of western Kansas.

Unfortunately, there is no silver-bullet solution to
balance the water budget. Successful water conservation
and stabilization plans, as required by H.B. 2279, will
likely involve multiple approaches that are targeted
to local conditions. The 2023 state law requires
groundwater management districts to submit annual
reports to the Legislature and provide action plans for
water conservation and supply stabilization.

This stop features four stations, each highlighting
different strategies that can help balance local water
budgets and sustain water resources. These emerging
solutions include on-farm technology, satellite-based
water accounting, corporate investment, and potential
enhancement of groundwater recharge using renewable
energy.

Figure 1: Efficient sprinkler technology (left) and sunset (right) at the Garden City Company, which leases 25,000 acres

KEY FACTS

Farmers, researchers, water
district officials, business leaders,
and others are testing a range

of strategies to help stabilize
declining groundwater levels in the
High Plains aquifer.

The Garden City Company is a
landholding company working
with researchers and producers
to explore a variety of water
conservation technologies,
ranging from in-field sensors to
satellite data.

GMD 3 is developing local water
stabilization plans throughout

the district, including the use of
in-season water accounting tools
to help support producers as they
adapt to water-use limits.

Demonstrating the importance

of corporate investment in water
conservation, General Mills is
contributing to research efforts,
supporting on-farm technology,
and convening industry leadership
to help sustain water and
agriculture in Kansas.

Traditional center-pivot irrigated
fields contain about 35% non-
irrigated corners. Using these
corners for solar panels that
collect energy and recharge water
can help enhance water resources
while improving farm income.

in Finney and Kearny counties to 12 farming operations. Photos courtesy of Dwane Roth and Troy Dumler.
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On-Farm Water Stewardship and
Technology at the Garden City Company
The Garden City Company (GCC) was
established in 1905 to grow and process
sugar beets. Since 1955, the GCC has been
a landholding company with about 25,000
farmable acres north of the Arkansas River in
Finney and Kearny counties that are rented
to 12 farm entities.

Groundwater level declines over the last
8o years in the GCC property area exceed 60
feet in places, and GCC farmers may need
to reduce water use to comply with H.B.
2279 conservation plans under development.
The GCC has partnered with researchers at
the Kansas Geological Survey and Kansas
State University and state initiatives such as
the Kansas Water Office Water Innovation
Systems and Education (WISE) program
to evaluate new technologies and inform
water conservation practices (figs. 1 and
2). These partnerships have provided
important data for research on agricultural
water management practices and given GCC
producers opportunities to experiment with
cutting-edge technologies.

Figure 2: Field day at the Roth Brothers Farm, a
water technology farm that is part of the Garden
City Company, included demonstrations of efficient
irrigation technologies. Photo courtesy of Kelley
Baker.
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Satellite Data and Accounting Tools for
Supporting Water Management in GMD 3
GMD 3 covers most of southwestern
Kansas, an area that has some of the greatest
aquifer saturated thickness but also the
greatest historical aquifer water-level
declines. To align with H.B. 2279, GMD 3
is working on plans for a Local Enhanced
Management Area (LEMA) in the district,
with different pumping limits for different
hydrologic regions based on analysis of water
use and water level data provided by the
KGS.

To help support adaptation to these
new pumping limits, GMD 3 is working to
create tools for in-season tracking (fig. 3) and
management of water at the field level by
both irrigators and the district. These tools
include a Groundwater Accounting Platform
that the Environmental Defense Fund and
partners developed. Other states are using
the platform, which incorporates satellite-
based evapotranspiration data to track crop
water use and help producers manage water
decision-making. The KGS is working with
GCC on testing methods for in-season water
accounting to support water management
efforts. If successful, these approaches could
be implemented in the company’s platform.

Role of Water-Related Reporting and
Investment for General Mills

General Mills Inc. (GMI) sources
ingredients across North America, with
Kansas — along with parts of Colorado,
Oklahoma, and Missouri — serving as
a key wheat-providing region (fig. 4).
The company’s work includes a focus on
strengthening the resilience of agricultural
systems and rural communities within these
supply sheds. To support this, the company
invests in advancing local science, providing
direct support to producers, and building
capacity within regional organizations.



Figure 3: Water use tracking graph from the Groundwater Accounting Platform prototype being developed in GMD 3.

Graph courtesy of Trevor Ahring.

In partnership with the GCC, GMI is
supporting on-farm irrigation technology
adoption and contributing to KGS-led
research to improve field-scale irrigation
measurement. These efforts aim to better
understand water use and enable more
informed decision-making at both farm and
regional scales.

Corporate water stewardship can

play a meaningful role in advancing local
conservation efforts. GMI also is helping
convene food system partners to align on
shared challenges and explore scalable
solutions. Following the KGS Field
Conference, GMI and collaborators will host
a regional convening of food industry leaders
and stakeholders to highlight the urgency of
groundwater decline and opportunities to act
collectively.

Figure 4: The General Mills Southern Plains sourcing region includes most of Kansas, which provides wheat for the
company’s food products. Image courtesy of General Mills.
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Solar Recharge Systems to Enhance Water
Supplies, Produce Energy, and Diversify
Farm Income

In center-pivot irrigated fields, the
non-irrigated corners are often marginal
or unfarmed land. In 2024, researchers
with the KGS, K-State, and Michigan State
University began a project with Circle Land
& Cattle Corp. to test if solar panels in the
field corners could generate energy to collect
water and enhance groundwater recharge.
This setup has the potential to provide
farms with income and energy, all without
displacing productive agricultural land.

In summer 2025, researchers built a
pilot-scale system in the sand hills region
southwest of Garden City (fig. 5) outfitted
with a sensor network to continuously

monitor meteorological and environmental
conditions. Researchers are pursuing
additional assessments of field soil hydraulic
measurements, vegetation responses, and
soil health.

The first-year data show a favorable
increase in soil moisture near the beneath-
ground infiltration system, successful
energy production, and higher economic
value than other potential uses for the
non-irrigated corner. This approach could
benefit farms, water resources, and energy
in the region. Given the initial promising
results, researchers are seeking funding
and partnerships to build a larger-scale
experimental array covering a full non-
irrigated corner.

Figure 5: This experimental facility constructed near Garden City monitors energy production, economic benefits, and
potential enhanced groundwater recharge from pivot-corner solar arrays. Image courtesy of Hanna Szydlowski.
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THEME TAKEAWAYS

Conservation Strategies: Conserving the

High Plains aquifer will require a multi-strategy
approach. This stop features some of these
emerging technologies, including on-farm
technology, satellite-based water accounting,
corporate investment, and potential enhancement
of groundwater recharge using renewable energy.

Community Engagement: As different producers

experiment with technology, Garden City
Company has been getting their feedback
about what types of technology are most useful
in supporting their management operations.
GMD 3 has been holding regular meetings with
their members to get feedback on the feasibility
and impacts of different conservation targets
and incorporating this feedback into their

water management plans. Following the field
conference, General Mills and collaborators will
host a regional bus tour to bring together food
industry leaders and stakeholders to highlight
both the urgency of groundwater decline and
the opportunities to act collectively. The solar
recharge project has been working closely with
a group of stakeholders including producers,
utilities, state/federal agencies, and NGOs

to assess opportunities and constraints for
advancing this potential solution beyond the pilot
scale.

CONTACTS

Sam Zipper
Assistant Scientist
Kansas Geological Survey
samzipper@ku.edu
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Airborne Surveys Gauge High Plains
Aquifer Conditions

Blair Schneider

The High Plains aquifer (HPA), which includes
the well-known Ogallala aquifer, has been intensively
pumped for decades to support irrigated agriculture
in western Kansas. That sustained use has taken a
toll on aquifer conditions. More than 60% of the HPA
has been depleted across large portions of the region.
Continuation of current trends threatens the long-term
viability of irrigated agriculture in many areas. The
central question facing producers and water resource
professionals is how to chart a more sustainable path
forward for this critically important natural resource.

Over the coming decades, the most promising
approach is one already pioneered by producers
in northwest and west-central Kansas: strategic
reductions in pumping combined with modifications
to agricultural practices. Producers in a portion of
northwest Kansas have demonstrated that pumping can
be reduced by more than 25% with virtually no adverse
impact on their economic bottom line. That success
has prompted others to ask the Kansas Geological
Survey (KGS) how much pumping must be reduced
to meaningfully slow aquifer decline. The KGS can
provide reliable estimates using the Qstable approach,
a quantitative technique developed at the Survey that
estimates the level of pumping that would keep water
levels stable. However, this method is less reliable for
areas smaller than approximately 100 square miles and

yields predictions valid only over the next one to two decades.

KEY FACTS

Decades of pumping to support
irrigated agriculture in western
Kansas have depleted more than
60% of the High Plains aquifer,

but some producers are adjusting
agricultural practices to reduce
pumping by up to 25%.

The KGS and partners are
conducting AEM surveys to better
understand the aquifer’s geologic
structure and how that affects
groundwater flow. This information
will help determine how much
pumping needs to be reduced to
keep aquifer water levels stable.

AEM surveys done by helicopter
measure conditions as deep as
1,600 feet below land surface.
The flights do not travel above
residential areas or other buildings,
livestock feeding operations, or
wind turbines.

The AEM survey project is funded
by the Kansas Legislature through
HB2302 and benefited from
contract oversight by the Kansas
Water Office. The KGS provides
additional funding and in-kind
contributions.

The 2026 AEM surveys are
expected to cover more than
8,000 miles in Southwest Kansas
GMD 3.1n 2024, AEM survey
flights covered 2,500 miles in
Northwest Kansas GMD 4, and in
2025, flights covered 2,900 miles
in Western Kansas GMD 1.

In short, producing reliable predictions for smaller areas and longer time horizons
requires substantially better information about the geologic structure of the aquifer itself.

A Revolutionary New Approach in Kansas

In 2023, scientists and engineers at the KGS, working closely with colleagues at Stanford
University and the Kansas Water Office, introduced an ambitious proposal to characterize the
full extent of the Ogallala aquifer in Kansas using a cutting-edge technique known as airborne
electromagnetic surveying (AEM). This helicopter-borne, geophysical method employs a
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large sensor array to measure the electrical
resistivity of rock units from just below the
land surface to depths of 1,600 feet or more.
Those resistivity measurements are then
translated into a three-dimensional model of
the distribution of sand, silt, and shale units
that govern — and at times impede — fluid
flow in the subsurface.

Although AEM has been applied
successfully in other regions — most notably
California’s Central Valley and portions of
Nebraska — surveys of this kind had never
been attempted in Kansas, and certainly
not at the scale proposed by the KGS. "This
is daring science that pushes the limits of
doability,” remarked KGS Director Jay Kalbas,
"but if successful, it will provide a once-in-
a-generation advancement in our ability
to quantify and predict conditions in the
aquifer.”

Survey planners adopted a staged
approach. Data acquisition began in
northwestern Kansas in Groundwater
Management District (GMD) 4, where the
Ogallala aquifer is relatively shallow and
the overlying and underlying geologic units
are comparatively predictable. Following
that initial success, the program advanced
southward into GMD 1 in 2025, and will
culminate with surveys of the thickest and
most geologically complex portion of the
Ogallala system — southwestern Kansas
(GMD 3) — in the summer of 2026.

The GMD 4 acquisition phase proved
highly successful, with even early processed
data providing an extraordinary, new window
into the subsurface. Building on that success
and supported by continued funding from
the Kansas Legislature and Kansas Water
Office in combination with KGS resources,
acquisition and processing efforts have
progressed steadily. The 2026 program, the
focus of discussion at this field trip stop,
targets the most geologically complex and
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volumetrically significant region of the High
Plains aquifer in GMD 3.

AEM Survey Design and Operations
An AEM survey employs a large

Figure 1: The AEM hexagonal frame is attached to
the helicopter before flights over Kansas.

hexagonal frame — approximately 100 feet in
diameter and laden with instrumentation —
that is suspended beneath a helicopter flying
roughly 250 feet above land surface (fig. 1).
The helicopter travels at approximately 50
mph, collecting subsurface data every 85 feet
along the flight paths to depths as great as
1,600 feet below the land surface. Because of
the equipment’s weight and the sensitivity of
the measurements, flight plans must account
for several constraints: flights are prohibited
over residential areas, other structures, and
livestock feeding operations. Flights must
also avoid wind turbines. Power lines and
pipelines can also introduce noise into the
AEM signal, requiring careful route planning
around energy and utility infrastructure.

The method operates on the principle of
electromagnetic induction (fig. 2). Pulses of
electrical current transmitted through the
hexagonal frame generate a primary magnetic
field that penetrates the subsurface. That
pulsing field induces eddy currents in the



ground which in turn produce a secondary
magnetic field that is detected by receivers
on the frame. The strength and decay of
the secondary field reflect the electrical
resistivity of subsurface materials at varying
depths. Coarse-grained materials such as
sand and gravel — which readily transmit
water to wells — exhibit high resistivity,
while fine-grained materials such as clay
and shale exhibit low resistivity. AEM
measurements therefore allow geologists
to construct detailed maps of subsurface
geology and to identify structures that
control both horizontal and vertical
groundwater flow.

Figure 2: The airborne surveys work by induction,
using electromagnetic pulses to generate a magnetic
field that extends underground and induces eddy
currents. These currents generate a secondary
magnetic field that the hexagonal frame measures.
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The KGS conducts AEM surveys in
partnership with Aqua Geo Frameworks
(AGF), a company with extensive experience
in the High Plains aquifer region. AGF
coordinates helicopter logistics, mobilizes
the geophysical equipment, and performs the
initial data processing. Flight operations are
carried out by Livewire Aviation (a Florida-
based firm), whose pilots are specially
trained for low-altitude flying and have
considerable experience with AEM surveys.
The equipment is manufactured by SkyTEM,
a Danish firm widely regarded as a leader
in airborne electromagnetic technology.

The KGS leads flight planning, data quality
review, and final data integration and
analysis. Representatives from KGS, AGF,
Livewire, and SkyTEM are present on site
each day during active survey operations.

Successful Community Engagement

Community engagement is a cornerstone

of every AEM survey conducted by the KGS.
Working closely with each GMD, the KGS
undertakes a comprehensive outreach effort
to ensure that landowners, local officials, and
the general public are well informed before
survey operations begin. That effort includes
the following:

e A University of Kansas press release
distributed statewide, with targeted
outreach to news outlets in the
survey area

e Coordination with local emergency
management offices to ensure
situational awareness during flight
operations

e Publication of a survey overview
video and supporting information on
the GMD’s website

e Direct mailings to all GMD members
with details about the upcoming
survey

e Presentations by KGS personnel to
stakeholder groups and the general
public

e A public field day held early in the



survey period, giving community
members the opportunity to visit the
airport, meet survey personnel, and
watch the helicopter depart with the
geophysical array

Throughout the AEM survey, contact
information for the KGS project lead, the
technology provider, and the GMD director
is widely distributed, ensuring that anyone
with questions can promptly contact the
appropriate person.

Survey Scope and Data Interpretation

The 2026 field season marks the third
AEM campaign undertaken by KGS and its
partners. In 2024, survey flights covered
approximately 2,500 miles across Northwest
Kansas (GMD 4); in 2025, flights extended
over 2,900 miles in Western Kansas (GMD
1). This year, the program turns to Southwest
Kansas Groundwater Management District
(GMD 3) — the largest and most geologically
complex of the three districts surveyed to
date. Owing to GMD 3's greater geographic
extent, survey flights are expected to cover
more than 8,000 miles before the season
concludes.
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The interpretive power of AEM data is
well illustrated in the initial results over
GMD 4 and GMD 1 (fig. 3). The base of the
aquifer is readily apparent in the GMD 4
image because of the resistivity contrast
between the aquifer formation (red-green
colors) and the Pierre shale formation (blue
colors) below it. The Pierre shale thins to the
east and you can see the Niobrara formation
(yellow-green colors) below it. The images
from GMD 1, however, do not have the
same resistivity contrast at the base of the
aquifer because the Niobrara formation
directly underlies the aquifer. The blue-green
horizontal layer in that image represents the
bedrock surface estimated by Jesse Korus,
who is a private subcontractor to AGF. The
lower resistivity zone below the Niobrara
formation in GMD 1 is interpreted as the
Carlile shale formation (blue colors). This
example illustrates the potential of AEM
surveys to transform our understanding of
aquifer geometry and groundwater resource
distribution.



Figure 3: Data from the AEM surveys provides resistivities shown in the subsurface cross-section over GMD 4 (top)
and GMD 1 (bottom). Each image is a 3D view of the AEM resistivities in GMD 4 and GMD 1 and plotted in a software
called Petrel. Both figures use a vertical exaggeration of 50x. For GMD 4, the data is shown from a depth of 200

m up to the land surface. For GMD 1, the data is shown from depth of 245 m up to the land surface. These depths
reflect the average depth of investigation, or depth below which the data are not well resolved, for each survey. The
depths of investigation are generally deeper in GMD 1 because the higher resistivity Niobrara Chalk underlies the
aquifer throughout most of GMD 1, as compared to the lower resistivity Pierre shale in GMD 4.
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THEME TAKEAWAYS

Conservation Strategies: Airborne
electromagnetic (AEM) surveys obtain data that
help groundwater management districts develop
strategies to chart more sustainable paths for the
High Plains aquifer.

Community Engagement: To date, KGS scientists

have given more than a dozen presentations to
community members on the status of the AEM
survey project and future flights. The KGS will
continue to share the results of the data widely
and directly with the public as they become
available.

CONTACTS

Jim Butler
Senior Scientist
Kansas Geological Survey
Jbutler@ku.edu
785-864-2116
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The Great Plains Rural Freight
Technology Corridor Project
(U.S. 83 Advanced Technology)

Kansas Department of Transportation

The Great Plains Rural Freight Technology Corridor Project (U.S. 83 Advanced Technology)
extends approximately 131 miles, from the Thomas-Sheridan County line south to the Finney-
Haskell County line. U.S. Highway 83 is a critical rural freight corridor in western Kansas,
serving key industries such as agriculture, energy, and livestock.

The U.S. 83 Advanced Technology project will deploy advanced technologies (fig. 1) to
support safer travel and more efficient freight movement along U.S. 83. These improvements

strengthen reliability for moving agricultural products and other goods while providing real-
time information for all corridor users. The project has two phases.

Figure 1: Advanced technology process in action. Image courtesy of the Kansas Department of Transportation.
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KDOT Fiber Optic
Cable Duct

KDOT Spare
Duct

Ducts for Private

Telecoms §

Figure 2: Fiber optic cable cross-section. Image
courtesy of the Kansas Department of Transportation.

Phase 1: Fiber Optic Cable Installation

KDOT installed a 7-way conduit and fiber
optic cable (fig. 2) along U.S. 83, between
Garden City and I-70, to support future rural
broadband expansion. This phase established
the foundation for future technology upgrades
along the corridor. This phase was completed
in 2025.

Phase 2: Technology Deployment

KDOT is installing and deploying
advanced Intelligent Transportation System
(ITS) technologies, including Connected
Vehicle (CV) infrastructure and enhanced
software systems. Technology installations
are scheduled throughout 2026 (see fig. 3 for
device locations along the corridor); phase
completion is anticipated in late 2026.

Funded by a $6.7 million Advanced
Transportation and Congestion Management
Technologies Deployment Program federal
grant, the project integrates roadside
technology and real-time data into the
Wichita Transportation Management Center
(WTMC). The focus is on supporting safe,
reliable travel and improving efficiency
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for freight carriers and local drivers.

The KanDrive app is being upgraded to
provide hands-free access to critical travel
information. Drivers will receive real-time
updates on roadway conditions, traffic,
construction, truck parking, and weather
through KanDrive, third-party apps, and in-
cab freight systems.

Grant Application Components

KDOT (infrastructure), HNTB
(administration), and public input
refined enhancements and selected
optimal field-hardware locations.
KanDrive and Kansas Intelligent
Transportation System (KaITS)
enhancements. (WICHway software)
Phase 1 (installation of 7-way conduit
and fiber-optic cable) was completed
in 2025.

Software Enhancements

KanDrive (as of October 2024):
Integration with CarPlay, Android
Auto, and Alexa

Hands-free incident reporting and
work-zone data for third-party apps
(Waze/Google)
High-wind/low-visibility warnings
and a U.S. 83 oversize vehicle tracking
pilot using permit-based geofencing
KalITS (anticipated mid-2026):
Crowdsourced data integration to
detect traffic slowdowns in real time
(Rekor Systems)

Field Hardware Deployment

Freight signal priority and speed
warnings at four locations

Upgraded Road Weather Information
System (RWIS) stations with
enhanced wind and visibility sensors
at two to three locations

Deployment of 11 Dynamic Message
Signs and new CCTV cameras at high-
congestion areas



Figure 3: Map of

U.S. 83 Advanced
Technology corridor.
Image courtesy of the
Kansas Department of
Transportation.



THEME TAKEAWAYS

Conservation Strategies: Fiber optic cables can
carry large amounts of data far more efficiently
than copper cables; consequently, they ultimately
reduce energy consumption, have a longer
lifespan, and generate a smaller carbon footprint.

Community Engagement: Elements of the Great
Plains Rural Freight Technology Corridor project
were directly influenced by KDOT’s Local Consult
public engagement process, which takes place
every two years across the state to gather Kansan
input on a list of potential highway expansion and
modernization projects.

CONTACTS

Kyle Halverson
Chief Geologist
Kansas Department of Transportation
Kyle.Halverson@ks.gov
785-600-8165

Alicea Thompson
Public Involvement Specialist
Kansas Department of Transportation
AliceaThompson@ks.gov
785-296-6044
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New Innovations in Water Recycling:
Partnering with Feed Yards to
Recycle Lagoon Water

Blair Schneider

Fairleigh Feed Yard is an innovative, family-owned
commercial feedyard that has operated for more than
50 years in Scott County. The Fairleigh family also
owns the Fairleigh Ranch northwest of Scott City and
received the 2019 Agricultural Business of the Year
Award from the Western Kansas Rural Economic
Development Alliance. They are one of the founding
members of the US Premium Beef LLC, a company that
allows producers like Fairleigh Feed Yard to maintain
both the production and processing ends of the
business — and keep more money in Kansas.

As part of the Kansas Department of Agriculture’s
(KDA) Livestock Water Efficiency Project, Fairleigh
Corporation received funding in fiscal year 2025 to
adopt livestock water efficiency technology. The project
provides commercial feedlots and dairy operations with
cost share assistance and incentive payments through
appropriation from the State Water Plan Fund. Itis
administered by KDA’s Division of Conservation in
consultation with the State Conservation Commission.
In FY 2025, KDA awarded a total of $579,978 to 11 high-
impact projects that support water conservation.

Increasing Access to Water Recycling Technology
Fairleigh Feed Yard also has partnered with
organizations like Kansas State University and Western
Kansas Irrigation to pilot technology that can recycle
lagoon water into clear drinking water for the cattle.

KEY FACTS

= To support the adoption of

livestock water efficiency
technology, the Kansas
Department of Agriculture
awarded more than $579,000

in fiscal year 2025 to 11 water
conservation projects, including
one at Fairleigh Feed Yard in Scott
County.

Western Kansas Irrigation
developed a mobile treatment
trailer that brings water treatment
technology on-site at feedyards.
The trailer can reclaim water at 40
gallons per minute and is designed
to be simple to operate.

With funding through the Kansas
Water Office’s WISE program,
Western Kansas Irritation tested
proprietary filtration technologies
and workflows on lagoon water
from Fairleigh Feedyard in October
2025.

K-State researcher Prathap
Parameswaran is working on
technologies that can reuse
solid byproducts extracted from
wastewater — such as carbon,
nitrogen, and phosphorous — as
an inorganic fertilizer applied
directly onto the fields.

Methods like these could help
concentrated animal feeding
operations scale up through

a combination of treating and
recycling lagoon water, then
applying the treated wastewater
and nutrients to the land for crop
production.

While it sounds futuristic, this water treatment technology has been in the works for
many years. K-State previously collaborated with Fort Riley and the Department of Defense
to develop wastewater treatment so that water could be recycled for reuse by residents at
major military installations. With the results of this project, K-State researchers extended
the technology to their swine farms north of campus and have continued to refine it. A major
focus of K-State’s research has been to identify how to make this technology more accessible

by reducing the cost.
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Figure 1: Raw lagoon water (far left) collected during the feasibility study at Fairleigh Feed Yard in October 2025 was
processed by Jas Dale on-site. The yellow sample in the left middle is after the first filtering step and the black sample in
the right middle is the reject water from the filtering applied. The final sample on the far right is the final product after a

reverse osmosis filter.

To offset the costly barrier of
constructing an on-site treatment facility,
Jas Dale of Ulysses-based Western Kansas
Irrigation has helped develop a mobile
treatment trailer that can be brought to
feedyards to treat lagoon water on-site. He
has been collaborating with K-State and the
Kansas Water Office to test the technology.

The Kansas Water Office Water
Innovation Systems and Education (WISE)
program funded a feasibility study to have
Western Kansas Irrigation test proprietary
filtration technologies and workflows on
lagoon water from Fairleigh Feed Yard in
October 2025. The company’s system is
designed with a series of filters and screens
— from 3,500 microns to 7 microns — that
separate solids from lagoon water. After
screening, the water is run through a reverse
osmosis filter and exposed to a UV light filter
to kill any bacteria and pathogens (fig. 1). The
Western Kansas Irrigation mobile trailer can
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reclaim water at 40 gallons per minute and is
designed to be simple to operate.

Building on the Benefits of Wastewater
Lagoons

Several treatment steps are required
to get feedyard lagoon water — which is
literally a cesspool of fecal coliform bacteria,
viruses, and sludge — clean enough for a cow
to drink. The Kansas Department of Health
and Environment oversees the regulations
and requirements for these lagoon systems,
regardless of the industry or type.

Most feedyards, including Fairleigh, use
an anaerobic-style lagoon (fig. 2), which
relies on biochemical processes that occur
deep underwater where there is no oxygen.
Depending on the type of industry, some
lagoons’ treated effluents may fall within the
state and federal guidelines for water quality,
so they can discharge into surface water
systems.



In concentrated animal feeding
operations, however, the lagoons are
designed to not discharge treated effluent.
Instead, these lagoons employ:

e non-overflowing wastewater systems
with recycle and reuse in their
operations,

e evaporative wastewater lagoon
systems,

e land application of treated
wastewater to agricultural cropland
for beneficial use of the wastewater
and nutrients for crop production, or

e off-site hauling of contained
wastewater by licensed commercial
waste treatment and disposal
companies (KDHE).

Influent Wastewater

To scale up the water efficiency
operation, feedyards would employ a
combination of treating and recycling the
lagoon water — such as utilizing the mobile
treatment trailer developed by Western
Kansas Irrigation — then applying the
treated wastewater and nutrients to the land
for crop production.

Prathap Parameswaran, associate
professor of civil engineering at K-State,
has been working on technologies that can
reuse the solid byproducts that have been
extracted from the wastewater — such as
carbon, nitrogen, and phosphorous — as
an inorganic fertilizer applied directly onto
the fields. With these combined approaches,
Kansas ranchers and farmers could operate
their own water recycling systems, provide
nutrients to cropland, and protect vital
resources.

eated
fluent

Figure 2: The wind and sun at the surface of a lagoon provide the oxygen needed to grow algae and bacteria. Over time,
these algae and bacteria can break down the organic pollutants within wastewater. Depending on the type of lagoon, the
water contained within can be treated and discharged or stay within the lagoon system. Image courtesy of the EPA.
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THEME TAKEAWAYS

Conservation Strategies: If scaled up, recycling
water on-site at feedyards could save hundreds of
thousands of gallons of water in the region.

Community Engagement: Live demonstrations
of water treatment technology by industry and
academic partners allow feedyards to see results
in real time.

CONTACTS

Jas Dale
Western Kansas Irrigators
620-353-1111

Weston McCary
Technology Projects Coordinator
Kansas Water Office
Weston.McCary@ks.gov
785-581-2793
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