By Douglas Helmke, LG, Water Rights / Source Water Specialist

Kansas Aqueduct Feasibility
Being Re-Studied

Y

ou may have heard recently of a study that is taking
has been given for the Kansas Water Office to enter into an
place concerning a possible aqueduct to western
agreement with the U.S. Army Corps of Engineers
Kansas. People have been quietly asking about it.
(USACE) to bring together the new technical and financial
They ask where is the water going; where will it come
elements of building an aqueduct to serve Kansas.
from?
According to reports, Southwest Kansas Groundwater
Some have assumed that the proposal is part of the
Management District No. 3 has agreed to split the cost of
Governor’s 50-Year Water Vision. The project to understand
the Kansas Water Office share of the $300,000 re-study.
the future water needs in Kansas is actually called the
The idea for this project has its roots in a study that was
Vision for the Future of Water in Kansas. The Governor
completed in 1982. With recent reports that some areas of
isn’t asking people to understand his vision. He has asked
the Ogallala Aquifer in southwest Kansas have water level
Kansans to understand the challenges of our statewide
declines of over 70 feet from 1996 to 2012, the urge to do
decreasing water supply and to be part of the solution and to
something is currently strong. Since it is unlikely that the
build consensus. The call for a vision is more than
economic engine (growing corn and fattening beef cattle)
discussing a possible aqueduct.
that runs in southwest Kansas can’t
Others have assumed that the
continue indefinitely without large
Since it is unlikely that the volumes of water, the easiest way to
aqueduct has been already approved, as
evidenced by an April 26, 2014, letter to
economic engine (growing keep it running is to bring in new
the editor of The Topeka Capitalwater. That’s not to say it will be
corn and fattening beef
Journal.
easy.
cattle) that runs in
While engineering-wise, this aqueduct
To understand the scope of the
might be possible, the study is to
southwest Kansas can’t
new study, a review of the old study
provide updated information about the
is necessary. The full report was
continue indefinitely
cost to construct it, the cost to maintain
entitled “Six-State High Plainswithout large volumes of
it, the cost to operate it and the return on
Ogallala Aquifer Area Regional
the investment.
water, the easiest way to
Study”. It was to be a
On August 8, 2013, the Kansas Water
comprehensive resource and
keep it running is to bring
Authority directed the Kansas Water
economic development study
in new water. That’s not to supervised by representatives from
Office to lead and implement a plan of
study to be called the Kansas Aqueduct
say it will be easy.
Texas, New Mexico, Oklahoma,
and Energy Corridor Project. Approval
Nebraska, Colorado and Kansas,
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and the Economic Development Administration (EDA) in
the U.S. Department of Commerce. (In Fiscal Year 2012, the
EDA awarded grants totaling $3.560 million in Sedgwick
County, Kansas.) Congress authorized the study on October
26, 1976. The plan of study was adopted in February 1977
and the contract to the prime contractor was awarded on
September 22, 1978. The schedule for the study had
deadlines of March 31, 1982 for a draft and June 30, 1982,
for the final copy.
The area to be studied included 180 counties in the six
states that lie over the Ogallala Aquifer. At the time of the
study, it was estimated that 40 percent of the beef raised in
the United States was located in this area. It was also
recognized at that time that recharge of the aquifer was very
low. The objectives of the study were to assure adequate
water supplies and food for the nation, to promote economic
vitality for the High Plains region, to increase water supplies
in the area and to assure continued growth and vitality of the
region.
The study was also to explore alternative development
strategies such as a baseline study to determine the outcome
of the region if no changes are made. Water resource
alternatives to explore were:
1. Water Demand Management with conservation through
application of proven technologies with incentives
2. Water Demand Management with advanced water and
agricultural management technology
3. Local Water Supply Management augmenting water
supplies with artificial recharge, weather modification,
vegetation management, desalinization, evaporation
management, etc
4. Intrastate Importation Supply Management
5. Interstate Importation Supply Management

When riverboats were the primary mode of transportation, Main
Street welcomed visitors to downtown White Cloud, Kansas.

This marker on the 40th Degree Parallel marks the spot
where an iron stake was driven to establish the boundary
between the Kansas and Nebraska Territories by Capt.
Thomas J. Lee in 1854. It is located a few miles northwest of
White Cloud, Kansas on a bluﬀ overlooking the Missouri
River valley. In the background, the road and levee parallel
the state boundary.

The United States Army Corps of Engineers
(USACE) was contracted by the EDA to do
Interbasin Transfer Studies. Their research was to
identify sources of water that might be used to
import water to the High Plains-Ogallala Aquifer
Region. Initially, six different interbasin transfer
studies were to be completed by the USACE. These
six studies were:
1. Water in the Missouri River in Montana
transferred to the Platte River area in western
Nebraska
2. Water in the Niobrara River in northern
Nebraska transferred to the Platte River area of
central Nebraska
3. Water in the Missouri River in northeast
Nebraska transferred to the Republican River
area of southwest Nebraska
4. Water in the White River in eastern Arkansas
transferred to the Canadian River area of the
Texas Panhandle
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Only a few miles to the south of White Cloud, the initial storage reservoir for the Kansas
Aqueduct will likely be in the Cedar Creek and possibly Mill Creek valleys, less that a mile
from the Missouri River. Cedar Creek is in the trees on the left of this panoramic photograph.

5. Water in the White River in eastern Arkansas
transferred to the southern Texas High Plains area
6. Water in the Missouri River in northeast Kansas
transferred to the Arkansas River area of southwest
Kansas
The study of greatest interest to people in Kansas of the
Water Transfer Element of the Six-State Study is the “Water
Transfer from Missouri River to Western Kansas,
Reconnaissance Study, Alternative Route B” (Appendix B),
September, 1982. In that report, USACE estimated that
Alternative Route B would need to provide 3,404,000 acrefeet of water to maintain the areas irrigated acres by 2020,
not including the areas in New Mexico or the area south of
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the Canadian River in Texas. Slightly more than 25 percent
of this water would be used in Kansas. The projection
assumed more than 50 percent of the water would make its
way to Nebraska. The 3,404,000 acre-feet is the on-farm
demand and does not account for evaporation, seepage and
other losses along the aqueduct route.
At the source, to deliver the water demand, the diversion
of 4,425,200 acre-feet or 1.442 trillion gallons of water
would be required. The study also explained that less than
half of this water might actually be available from the
Missouri River and during severe droughts equal to those of
the 1930s or 1950s; during those periods no water would
have been available. Estimates of cost were developed for
the full on-farm demand for water (3,404,000
acre-feet annually) and the projected annual
supply from the Missouri River (1,615,000 acrefeet annually).
At the source point, likely in the vicinity of
White Cloud, Kansas, an initial storage reservoir
would be required to store water when high flows
were present in the river. The reservoir would be
required to maintain continuous flow in the
aqueduct. This reservoir would allow for the
settling of suspended particles and delivery of
cleaner water. The reservoir would likely need to
be of a size consisting of 13,000 surface acres and
the project area would cover a total land area of
19,000 acres or nearly 29.7 square miles. It would
be possible that a new dam and lock on the
Missouri River would also be necessary to
maintain navigation if water flows were
significantly diminished.
The report suggested that the canal to carry the
water would likely be an open, trapezoidal-shaped,
concrete-lined channel. Between the 16 pumping
plants that would be needed, gravity would induce
the flow to western Kansas. Siphons would be
used to carry the water under some highways and
railroads and major streams. In Kansas irrigation

districts, siphons are common to allow
access to land where the canal would
otherwise separate land in the same
ownership and to carry water under
roads, highways and creeks. The design
flow velocity would be no more than
five feet per second. The maximum
flow volume would be 6,830 cubic feet
per second (cfs).
The 16 pumping stations were
envisioned to have up to ten turbine
type centrifugal pumps powered by
electric motors. Water pumped to a
higher elevation to resume gravity flow

The report suggested that
the canal to carry the water
would likely be an open,
trapezoidal‐shaped,
concrete‐lined channel.
Between the 16 pumping
plants that would be
needed, gravity would
induce the flow to western
Kansas.

would discharge from pre-stressed,
pre-cast concrete pipe. It may be
possible that on one segment of the
proposed aqueduct, the pumping
stations may be as much as 80 miles
apart.
The canal alignment for the
Corps’ preferred southern route
would be on or very near the
ridgelines of Kansas. It would be
impossible to state exactly which
side of the ridgeline the canal would
take to flow downhill to the next
pumping station until site-specific

THE KANSAS LIFELINE

July 2014

71

A very large siphon to carry the Kansas Aqueduct under the Kansas River will be needed in the vicinity
of Belvue, Kansas. The fall of water from the hills above the valley may allow for the installation of a
hydropower generating facility. The width of the valley is more than two miles at this location.

designs are made. Avoidance of nearly every kind of
existing infrastructure, historical sites, homes, cemeteries,
etc., would need to be considered before a final route would
be chosen. The general route of the southern alignment is
360 miles long, and would likely traverse the following
counties, from northeast to southwest: Doniphan, Brown,
Pottawatomie, Wabaunsee, Geary, Morris, Marion,
McPherson, Rice, Ellsworth, Barton, Rush and Ness. Cities
on or very close to the preliminary southern ridgeline route
include Hiawatha, Wamego, Herington, McPherson, and
LaCrosse.
The first section of the aqueduct would likely be on the
ridgeline that divides the Big Nemaha / Missouri River

Watershed from the Kansas River Watershed. In Nemaha
County, the aqueduct would follow the ridgeline between
Stranger Creek and Vermillion Creek down gradient toward
the Kansas River on the south side of Pottawatomie County.
A very long siphon (16.5 miles) to carry the aqueduct under
the Kansas River would be needed to avoid relifting the
water more than necessary. On the Wabaunsee County side
of the Kansas River, the water would be directed to the
ridgeline separating the Kansas / Smoky Hill River
Watershed and the Arkansas River Watershed. Currently, the
original Rock Island Railroad from Topeka to McPherson,
now owned by the Union Pacific, generally follows this
ridgeline.
To move water from the Missouri River to Ness
County, the water would need to be lifted from the
Missouri River valley at an elevation of
approximately 835 feet above sea level to the

To move water from the Missouri
River to Ness County, the water
would need to be lifted from the
Missouri River valley at an
elevation of approximately
835 feet above sea level to the
elevation of Utica, Kansas
which is approximately 2,625 feet
above sea level.
elevation of Utica, Kansas which is approximately
2,625 feet above sea level. This is a total elevation
gain of approximately 1,790 feet. To take
advantage of the falling water from the Hiawatha
area at an elevation of 1,136 feet above sea level
down to the Kansas River valley near Belvue at
approximately 940 feet above sea level, the
possibility of a hydroelectric power-generating site
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was suggested to offset electrical pumping costs. Other
communities and geographic points along the ridgeline
route and the approximate elevations are Dwight
(Morris County) at 1,550 feet; the Saline / Dickinson /
McPherson / Marion Counties corner at 1,570 feet; the
ridge saddle between McPherson and Lindsborg at
1,515 feet; the Kansas Highway 156 ridgeline crossing
between Ellsworth and Holyrood at 1,830 feet; Otis
(Rush County) at 2,030 feet and McCracken (Rush
County) at 2,185 feet.
The terminal reservoir – the site where water would
be delivered and held until redistributed for irrigation –
would be in the Utica, Kansas area. South of
Utica, the North Fork Walnut Creek valley is
likely the target area to hold the reservoir. Early
stages of the 1982 study considered a reservoir on
the Arkansas River near Dodge City but
relocation of existing infrastructure, the presence
of prime farmland and the wide shallow valley
was determined to be infeasible for a reservoir.
The study indicated that the surface area of the
terminal reservoir would need to have a surface
area of approximately 15,800 to 25,000 acres, and
the total project area surrounding the reservoir,
including the water, would need to be
approximately 23,000 to 35,500 acres. While this
land requirement component may have been
overly ambitious for planning purposes, the area
of 35,500 acres is equivalent to 55.5 square miles.
That is equal to the area of 1.5 typical 36-square
mile townships. This federally controlled property
would be a little more than five percent of the
total area of Ness County. In comparison, Cedar
Bluff Reservoir in nearby Trego County has
approximately 15,000 acres of land in federal
ownership. The Utica Reservoir could be more
than twice as large.
One of the most famous aqueducts in the world
is the Colorado River Aqueduct that delivers
water to the City of Los Angeles and others in

Siphons are sealed tubes, usually made of concrete, that carry
water under obstructions like a road or a creek, and return the
water to the same elevation on the opposite side of the
obstruction. This receiving end of a siphon in the Kirwin Irrigation
District in Smith County, Kansas, carries water under Kansas
Highway 9 between Cedar and Gaylord, Kansas, during the
irrigation season.
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The bottom line is cost
will also likely have significant federal and
state environmental considerations to be
fully understood to provide an accurate cost
estimate.
One consideration that appears to be
lacking in both the old and the new studies is
a description of the method and the costs
associated with delivering the water from the
terminal reservoir to the irrigated fields of
southwest Kansas and beyond. The
distribution side of this project could be as
complex and costly as the delivery project.
Also, public water systems typically have a
relatively stable minimum water demand
from their customer base. Irrigators could be significantly
less dependable water-using customers, as their water use
decisions can be significantly affected by above-average
rainfall, crop prices, energy costs and farm programs.
Refusing to take delivery of water could significantly affect
the ability of the aqueduct to make necessary loan
payments. Hopefully the stakeholder committee will raise
this issue.
All Kansans need to understand where we are today with
our supplies of groundwater and surface water to better
comprehend where we are going and how we will get to the
tomorrow we want for our state. A good understanding
exists about the water table declines of the Ogallala Aquifer
and the declining storage in our surface water reservoirs. As
the stakes become more critical, the importance of making
correct water supply decisions has never been greater.
Estimation of the study completion was 12 to 18 months,
which means the results may be available by the end of 2014.

The original construction, maintenance and operation cost estimates in
the original study were based on 1977 construction and energy costs and
7.375 percent interest. In 1982, the cost to deliver 1.615 million-acre feet
of water (the presumed water availability value) through the southern
route of the aqueduct, if construction were completed in 20 years, was
estimated to be $294 per acre-foot after $4.4 billion in construction costs
with annual interest, amortization, operation, maintenance and energy
costing nearly $475 million per year. That is equal to 90.23 cents per
thousand gallons. For an irrigator using 260 acre-feet to irrigate a 130acre ﬁeld with center-pivot irrigation, those water costs would be
$76,440 per quarter section. With faster construction and greater
volumes of water delivered, the cost per acre-foot would be less.
southern California. It was named as one of the Seven
Modern Civil Engineering Wonders of the World. Its length
is only 242 miles, has total pump lift of only 1,523 feet and
has tunnels of nearly 90 miles. The Kansas Aqueduct would
be 118 miles longer and have at least 200 feet more lift.
While the tunnels in California are impressive, the Kansas
Aqueduct would likely be an honorable candidate for an
expanded wonders of the world list.
The new study is being jointly completed by the USACE
and the Kansas Water Office. The KWO portion of the study
will investigate these important considerations:
1. Legislative Review
2. Political Assessment and Stakeholder Coordination
3. Water Demand and Analysis
4. Environmental Constraints
The legislative review task will determine how the
concept complies with existing state laws such as the
Kansas Water Appropriation Act and any agreements or
compacts Kansas has with the other Missouri River Basin
states. The stakeholder task created an advisory committee
of local people and agencies to review the known issues
with the aqueduct and to identify previously unidentified
concerns or opportunities. The water demand task will
determine the irrigation potential of the project as well as
additional demand by agricultural, industrial and municipal
users near (or not so near) the planned route. The project

Douglas S. Helmke has been the Water Rights Tech
at KRWA since June 2000, and also a Wellhead /
Sourcewater Protection Tech since 2003. He holds
professional geologist certification in Kansas and
Missouri. Doug received a B.S. degree in geology
from Kansas State University.

SUPPORT ASSOCIATE MEMBERS
When a city or rural water district needs
products or services,

SHOP ASSOCIATES FIRST
For a current directory, with contact, e-mail
addresses and Web site information for
Associate Members, check out

www.krwa.net
(under membership)
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