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970 of the Largest Reservoirs in the
~ Continental United States by 1980
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Source: U.S. National Atlas

More than two million reservoirs of all sizes
1,275 federal reservoirs, the largest being 307,000 acres

So what about Kansas?


Presenter
Presentation Notes
From a Nationwide perspective, there are more than 2 million reservoirs – almost 1300 of those are federal reservoirs. 970 of the Largest reservoirs were constructed before 1980. So, what about in Kansas?
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» 120,000 reservoirs of all sizes, incl. farm ponds * Reservoirs used for drinking water: 93
» Drinking water for more than 60% of Kansans » Average age = >50 years old

» More than $6 billion estimated construction » Designed life expectancy 50-100 years
costs in today’s dollars

& Kansas Waterofiee
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Presentation Notes
Reservoirs are a critical resource for Kansas, providing flood control, drinking water, irrigation water, and recreational ammenities.



Within KS, although there are more than 100,000 impoundments of various sizes, only about 6,000 are significant enough to inventoried by the state and federal government.



Although the 24 federal lakes are the largest and most visible of the public resources in Kansas, over 800 reservoirs are owned by the state and local governments.



Collectively, our reservoirs provide drinking water for more than 2/3 of the KS population.



And, as I will touch on more later – most of these lakes are approaching old age in “lake years”.


VERY few natural lakes in Kansas Artificial origin (constrietag)

Less supportive environment
Lifespan ~ 50-100 years
Active management
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So, what is the problem? There is a battle occurring between reservoirs and nature. Very few lakes in KS are of natural origin.



Natural lakes are intended to be a part of the landscape. The environment is supportive of their health. Their life span is in the 1,000s of years. Generally, there is no need for active management of a true lake.



Reservoirs, on the other hand, are artificial in origin and the environment recognizes this. Even with active management, they have a lifespan between 50 and 100 years.
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In KS, we have built more than 4000 of our largest reservoirs in the 3 highest regions of sediment yield. 



This just happens to be where most of the surface water is located in KS.


Percent Loss of Capacity to Date
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Remember, most U.S. natural lakes are greater than 10,000 years old
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Because these were reservoirs were not natural and because they were built in high sediment yielding areas, we are battling sedimentation impacts.



These 20 federal reservoirs identified on the chart were built between 1948 and 1981.



The Chart shows a range of storage capacity lost to sedimentation ranging from 3% to 47%.



Three of those reservoirs have lost greater than 20% of their storage.
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We expect impoundments to capture sediment. It is built into the calculation of the design rate.



What is troubling is that the actual sedimentation rate of often greater than the design rate.



John Redmond, Hillsdale, Marion and Toronto are filling in at more than 2X the rate as expected.
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— Water Marketing Program
— Water Assurance Program

 Both make use of conservation
storage In the reservoirs

e Both are dedicated to meet
municipal and industrial needs



Presenter
Presentation Notes
In KS, 13 of the federal reservoirs provide water supply to more than 2/3 of our population. 



Much of this water is provided through 2 state programs: the Water Marketing Program and the Water Assurance Program.



Both these programs make use of the conservation storage and are dedicated to meet the needs of Municipal and Industrial customers.
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Here is a map showing the 13 federal reservoirs in KS in which the state owns a portion of the storage to provide to customers under the Water Marketing and Assurance programs.



Some of these reservoirs are in the Tulsa District and some are in the Kansas City District.
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Presentation Notes
This map shows the location of municipal and industrial customers served by the state programs. 
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Presenter
Presentation Notes
So, obviously as a state we are concerned and the impacts to our federal reservoirs. 



But sedimentation related problems occur in nearly every reservoir in our state – regardless of age, size, and ownership.


Direct and indirec
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Presenter
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Sedimentation has both direct and indirect impacts to our economy.


Reservoirs st
economic Infras
dollar iny

“Areatransportation planners have identified $732 million
worth of road projects needed in Douglas County between
now and 2030.” (Lawrence Journal-World, 2/2/08)
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Presentation Notes
Our approach at the Kansas Water Office is that these reservoirs should be thought of as critical economic infrastructure.



We would not ignore routine maintenance to our roads and bridges. We should not ignore the maintenance needed for our reservoirs.
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In KS, we are working on several studies and on-the-ground projects to address sedimentation.



One of the first things we did at KWO was to prioritize the basins we would address first. We looked at a basin level, and projected out the supply and demands – and then determined – if we were to encounter a drought similar to the drought of the 1950s when we would reach the point when we could no longer provide enough supply to meet the projected demands.



These three charts show a summary of the analysis for a few of our river basins. Where the supply line meets the demand line – that is the breaking point.
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So this is how we came to focus heavily first on the Neosho River basin. According to our initial analysis, as early as 2012 (3 years from now) our surface water supplies may be insufficient to meet projected demands in a significant drought.
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Based on our initial basin-wide estimates, we constructed an OASIS (Operational Analysis and Simulation of Integrated Systems) model for the Neosho basin which is a more refined approach to identify water supply and demand at specific points in the basin.



The OASIS model is in agreement with the previous analysis that sedimentation is the key factor in reducing the available supply over time.



With only modest growth projections

A 1950’s style drought would lead to: 

very low reservoir and streams serving Emporia

Limited water supply to Wolf Creek and potential shut down

A drought in 40 years would lead to:

Council Grove completely dry

John Redmond with no usable pool



OASIS accounts for physical constraints such as reservoir capacity, evaporation, and sedimentation, as well as system management issues such as minimum release requirements and lake level management plans.  There are a number of advantages by using OASIS to model the Neosho basin: OASIS simulates the interaction of multiple reservoirs and rivers in a system; it improves the ability to simulate system management issues; and OASIS identifies “problem” areas in a system and evaluates alternative improvements to the system (off-stream storage, new reservoirs, reallocation, etc.)
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Presentation Notes
These numbers are alarming and highlight the need for immediate action.



Before we go playing Chicken Little, we needed to develop a concrete plan for implementing actions to address the sustainability of our reservoirs.



You can imagine what an undertaking this is.
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Presentation Notes
To paraphrase a well known author, Dr. Theodor Geisel



“Sometimes the immensity of the problem is so great, that for that reason alone, we become incapable of addressing the issue”


“That is good,” said the fish.
“He has gone away. Yes.
But your mother will come.

She will find this big mess!

And this mess is so big |
And so deep and so tall, #.
We can not pick it up.

There i1s no way at all!”

Then he shut up the Things
In the box with the hook.
And the cat went away

With a sad kind of look.

“Cat in the Hat” Synd

{ _I\:}:u


Presenter
Presentation Notes
You probably know Dr. Geisel better as Dr. Suess – and his philosophy is more familiar as the “Cat In the Hat Syndrome”



Where just like he says in the book – And this mess is so big, and so deep and so tall, we can not pick it up, there is no way at all!”


And THEN!

Who was back in the house?

Why, the cat!

“Have no fear of this mess,”

Said the Cat in the Hat.

“T always pick up all my playthings
And so . ..

I will show you another

Good trick that I know!”


Presenter
Presentation Notes
Alas, there is a reasonably solution to every problem – even the most daunting.



As the Cat says, “Have no fear of this mess”
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Presentation Notes
Our “mess cleaning” strategy in KS is also known as the Reservoir Sustainability Initiative



In which we outline the measures needed to secure, protect and restore the future of our reservoirs.


& Kansas WaterOffice:

Res

e Secure state owne

federal reservoirs for use
future.

e Protect our investment and main

healthy watersheds through conservati
easements and streambank planning.

e Restore impaired streams and riparian
areas to extend the life of our reservolirs.


Presenter
Presentation Notes
We categorize the actions needed to address Reservoir sustainability into these three categories in which we:



Secure state owned storage in our federal reservoirs for use now an in the future



Protect our investment and maintain healthy watersheds through conservation easements and streambank planning



Restore impaired stream and riparian areas to extend the life of our reservoirs.


Complete minima

Increase State-owned
Reallocate storage

Commit additional revenue soL
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Presenter
Presentation Notes
I will just highlight a few of our activities in each category.



Securing state owned storage –



As I mentioned before, KS owns a portion of the storage in 13 of the federal reservoirs which we sell to municipal and industrial users.



Our agreement with the Corps states that we only pay for the storage that we have called into service.



We have storage under contract in Hillsdale, Milford, and Perry that we have not yet called into service. We are developing the plans and funds to do so in areas where additional storage may be needed.



Additional revenue sources are needed to implement any of the actions in the Reservoir Sustainability Initiative. Some additional revenue sources we are pursuing are an increase in the fees that make up the State Water Plan Fund and dedicating a portion of the state lottery revenues to water resource projects.


o Kansas Water Office
X U.S. Army Corps of Engin
storage in John Redmond Re

* Reallocation Study underway to r
1039 to 1041.

John Redmond Reservoir Condition

No Pool Raise Pool Raise
Current 2018 Current 2018
Number of Days When
Marketing Capacity is 55 85 0 8
Empty

& Kansas Wate

Secure.


Presenter
Presentation Notes
An example of the need to reallocate storage to provide additional water supply is at John Redmond Reservoir.



This lake has lost more than 45% of its storage volume to sediment. 



We have multiple municipal and industrial customers that rely on supply from John Redmond including Wolf Creek nuclear power plant which produces enough electricity to power more than 80,000 homes.



Without a pool raise at John Redmond, under current conditions, we can expect that there may be more than 50 days each year when the Water Marketing capacity at John Redmond is empty. Project that out to 2018 with the additional years of sedimentation, and that number jumps up to where during more than 20% of the year, the Water Marketing capacity is empty. This is not a desirable position for a Water Marketing customer in general – down right scary if you consider depleting the water supply availability to a Nuclear Power Plant.
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The protect element of our RSI includes conservation easements and streambank stabilization.



We know that wetlands and riparian buffers play a significant role in reducing sediment loads. Where we can identify healthy wetlands and riparian buffers, we are working with landowners to encourage enrollment in an easement program.



For many of our watersheds, we have identified stream segments that are failing and contributing sediment downstream. 



Here, we are working with landowners to encourage participation in EQIP, Conservation Buffer Initiative and other programs to stabilize the stream and restore the riparian buffer. In this way, we are protecting the source of the sediment and maintaining it in its proper place.
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Here is an example of a project on the Neosho River above John Redmond.



KWO has contracted with The Watershed Institute to identify “hot spots” on the river known to contribute sediment. With Recovery Act funds, we are working with these landowners to stabilize the streambank and reestablish a forested riparian buffer.



This project also includes pre-and-post project monitoring of turbidity to assess the benefits of these protection measures. Landowners participating in the project will also be given the opportunity to permanently enroll the project in a Conservation easement.


I A
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Streambank Planni
Sediment Removal
Dam Safety/Rehabilitation
Neosho Logjam Removal
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The final element of the Reservoir Sustainability Initiative is restoration. For these areas we are taking actions to reverse the impacts. I will show you a few examples.
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« Dredging of

Se

smaller lakes In
Kansas has been
successful

Restore storage
and recontour
lake bottom to
Improve trapping
efficiency

Restore.
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Dredging is often thought of as too costly, but we have some cases where it really is the best, most cost-effective alternative.



A current example in Kansas is in Brown County, where the local lake for the City of Horton has lost more than ½ of its storage to sediment since it was constructed in 1924. 



Through a state cost-share program and a local bond authority, the City if dredging 1 million cubic yards of sediment for a total of $6.2 million. That cost includes the engineering & construction of the Confined Disposal facility, dredging, and mitigation.
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Dam Saf

 Average
greater than
years

e Some exhibiting
structural
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changes in hazard
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Restore.
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Another component of the restoration includes the structure itself – 



There are more than 6000 dams in Kansas with an average age greater than 40 years.



Some are exhibiting structural deficiencies and/or changes in hazard class status. Most the hazard class changes are a result of the impoundment being constructed in rural areas and then development growing below the structure.


I A

recreation
access to rive

e Option to remove
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Restore.
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An interesting restoration example is the Neosho Logjam.



Above John Redmond Reservoir, there is a logjam on the Neosho River that is greater than 2 miles long and growing.



The logs obstruct recreational access to the river.



KWO contracted with The Watershed Institute to evaluate several options for the logjam. One option considered was “do nothing” – left alone one can figure that the river will correct itself by creating a new channel – which is certainly the cheapest alternative. However, the cheapest alternative is often not the most socially and politically acceptable alternative. 



The preferred alternative in this case is the complete removal of the log jam and dredging of a small portion of John Redmond to help prevent future logjams. 



Funding is the limiting factor at this point.
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 Reservoirs hold m
they hold our future.

 We've learned a lot. We've
positive action. We need to do
more.

e Developing long-term funding and
partnerships to assure reservoir
sustainability I1s essential.
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There are many more examples of activities under our Reservoir Sustainability Initiative – some underway and some planned for when future funding is secured. 



While our reservoirs may not lost the 1000s of years that a natural lake may last, we have to take as much action as possible to ensure the future of our constructed reservoirs. The reservoirs hold more than water – they hold the future to economic sustainability in Kansas. 



While we have accomplished quite a bit under this initiative – there is so much more work to do.



Continuing this commitment will require more funding and even stronger relationships with our partners such as the Corps.
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Susan Metzger
Kansas Water Office
susan.metzger@kwo.ks.gov

(785) 296-3185
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