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Kansas River 
Riley County, Kansas
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Presentation Notes
Accelerated streambank erosion is a major problem on numerous Kansas streams. 



Smoky Hill River 
Geary County, Kansas



Republican  River 
Clay County, Kansas
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The erosion rates can range up to 21 tons per lineal foot of streambank, annually on some streams.  



Little Blue River, 

Washington County, Kansas
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A host of techniques have been used to stabilize the eroding banks. 
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These techniques range from drift fences to
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Vegetated geo-grids



Hays City Park 1995
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cribwalls 



Photo Courtesy of John McCullah – Salix 
Applied Earthcare
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Longitudinal peaked stone-toe protection (LPSTP)
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Rock Vanes



Bendway Weirs

• Used in streams with a high 
width to depth ratios.

• Low, level-crested row of rocks.

• Slightly angled into streamflow.

• Re-directive stabilization 
method.

• Water passing over the weir turns 
perpendicular to the weir and 
away from the streambank.

• Reduce velocity in the near-bank 
region creating deposition along 
the bank and move the thalweg 
to the end of the weir.
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Presentation Notes
And the technique that we use most on large river systems, which is bendway weirs. 
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Weirs also shift the thalweg away from the streambank toe to the end of the weirs. This is shown by the foam line on this rising limb of a flood flow. 



Martin – Jueneman June, 2002
Little Blue River, Kansas

Presenter
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The reduced velocities caused by weirs often induce deposition between the weirs. This deposition occurred during the first bankfull flow. This deposition provides a good substrate for vegetation to become established. 



Little Blue River, Kansas

Martin – Jueneman September, 2002
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Presentation Notes
This is the same site 3 months later. 
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The project construction process is generally to build the weirs first, 
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Reshape the vertical banks to a 3 ft. horizontal to 1 ft. vertical slope
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and the finished slopes are immediately seeded with a cover crop, usually oats or winter wheat depending on the season. 
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Trees are planted the spring following construction. The rows are staked, 
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and the slopes are usually planted by hand, 
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We always encourage the landowners to enroll a strip of cropland in the Continuous Conservation Reserve Program (CRP), trees and shrubs are normally planted with a tree planter. In the early projects, weed barrier fabric was used to reduce weed competition with the seedlings.  
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The weed barrier tended to make the seedlings more susceptible to deer browse. 



Buck antler rub 
damage, can be 
severe on stems < 
2” diameter
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Seedlings are also susceptible to damage from buck rubbing. 
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Later projects, utilized tree planters without using weed barrier. 



4 year old bur oaks

Control
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Presentation Notes
Instead, tree shelters were used on every 4th hardwood seedling. You can see the difference in growth on these bur oaks. This study site is the Potawatomi Reservation, Jackson County, KS.
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The grow  rate is considerably increased with the shelters. The stem diameter is slightly less in year two, but equal to the control by year 4. Study site is the Potawatomi Reservation, Jackson County, KS.
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Similar results were found in pecans. Study site is the Potawatomi Reservation, Jackson County, KS.
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Study site is the Potawatomi Reservation, Jackson County, KS.



n=13
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Charlie also coppiced and sheltered some of the deer browed seedlings. Trees were clipped and sheltered at age 5, which is Year 0 on the graph.  Site is in Butler county, KS.
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Trees were clipped and sheltered at age 5, which is Year 0 on the graph.  Site is in Butler county, KS.
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Presentation Notes
Trees were clipped and sheltered at age 5, which is Year 0 on the graph.  Site is in Butler county, KS.



Hennerberg Project
September 2002
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This sequence shows how shelters performed on the same site over a period of 6 years. 



Hennerberg Project
October 2005
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You can see the difference in growth between trees with shelters. 



Hennerberg Project
July 2008
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We also used live stakes on most projects. 
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Planted on the lower bank. 
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These live stakes have been under water for a couple of days. Note the deposition on the slope from the recent high water. 



Cott River Project
April 2000
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My experience is that live stakes are more successful on sandy soils than on banks composed of heavy clay soils. 



Cott River Project
July 2003
20,000 cfs flow
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This is the same bank 3 years later. The willows in the water were planted as live stakes. 



Cott River Project
June 2006
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The taller willows along the bank were live stakes in 2000. 



KDWP – July 2001, Pre-weir sampling
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We also looked at the biological changes in some project areas. 



2 of 33 projects completed between 
2000 – 2006.

48,288 l.f.  (9.15 miles).

412 acres lost to erosion 1977 – 2000.

12,877,476 tons of sediment.

2006

SITE 23

SITE 22

N

FLOW

Presenter
Presentation Notes
This aerial shows two of the sampled sites on a project that stabilized 9 miles of eroding streambanks on the Little Blue River in north central Kansas. These were two of 33 projects on this river.  



SITE 22 – Spring 2002

2,000 feet long

16’ vertical banks

Soil loss 1977 – 2000 = 14.9 acres (461,542 tons)

Nitrates = 5,539 lbs

Phosphorus = 36,000 lbs

Potassium = 138,463 lbs 
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Presentation Notes
We calculated soil loss and collected soil samples on most sites which were analyzed for nutrient content. 



SITE 22 – July 2002



SITE 22 – April 2003



SITE 22 – August 2003



SITE 22 – July 2006



SPECIES Number CPUE

Longnose gar 1 1.16

River carpsucker 3 3.49

Channel catfish 1 1.16

Common carp 1 1.16

Smallmouth buffalo 1 1.16

5 Species, 7 Individuals

SITE 22:   Pre-weir - 2001

Presenter
Presentation Notes
Pre-weir sampling resulted in only 5 species with only 7 total individual fish. 



SITE 22:   Post-weir 2006
SPECIES Number CPUE

Longnose gar 6 5.8

River carpsucker 57 54.8

Channel catfish 47 45.2

Common carp 21 20.2

Flathead catfish 17 7.8

Freshwater drum 6 5.8

Quillback 12 11.5

Gizzard shad 145 139.4

Fathead minnow 1 0.9

Suckermouth minnow 42 40.4

Emerald shiner 32 30.8

Sand shiner 185 177.9

Red shiner 827 795.2

Bluntnose minnow 2 1.9

Bullhead minnow 295 283.7

Mosquitofish 1 0.9

Bluegill 3 2.9

Orangespotted sunfish 5 4.8

18 Species, 1704 Individuals

Presenter
Presentation Notes
Post-weir sampling resulted in a total of 18 species and more than 1,700 individual fish. 



SITE 23 – Fall 
2002

1,150 feet long

20’ vertical banks

Soil loss 1977 – 2000 = 12.7 acres (491,744 tons)

Nitrates = 2,046 lbs

Phosphorus = 18,686 lbs

Potassium = 54,800 lbs 



SITE 23 – March 2003

~7 months post-construction.



SITE 23 – May 
2003



SITE 23 – Oct. 2003



SITE 23 – July 2006



SITE 23:   Pre-weir  2001

SPECIES Number CPUE

Longnose gar 4 5.71

River carpsucker 1 1.43

Channel catfish 6 8.57

Common carp 4 5.71

Red shiner 22 31.43

Gizzard shad 1 1.43

Freshwater drum 1 1.43

7 Species, 39 Individuals

Presenter
Presentation Notes
Pre-weir sampling showed fish species with 39 individuals. 



SITE 23:   Post-weir 2006

SPECIES Number CPUE

Longnose gar 1 1.1

River carpsucker 54 60.0

Channel catfish 39 43.3

Common carp 14 15.6

Red shiner 533 592.2

Gizzard shad 342 380.0

Flathead catfish 7 7.8

Smallmouth buffalo 1 1.1

Suckermouth minnow 33 36.7

Bluntnose minnow 10 11.1

Emerald shiner 22 24.4

Sand shiner 208 231.1

Bullhead minnow 149 165.6

Mosquitofish 6 6.7

Orangespotted sunfish 4 4.4

Green sunfish 3 3.3

Freshwater drum 7 7.8

17 Species, 1,433 Individuals
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Post – weir sampling netted 17 species with a total of over 1,400 individual fish. 



SPECIES PRE-WEIR POST-WEIR

Bullhead minnow - 231.6

Bluntnose minnow - 6.7

Fathead minnow - 0.5

Emerald shiner - 28.5

Sand shiner - 210.8

Red shiner 20.2 715.2

Suckermouth minnow - 39.7

Common carp 4.4 18.7

Channel catfish 6.2 45.6

Flathead catfish - 12.4

Freshwater drum 0.9 7.0

Smallmouth buffalo 0.8 0.6

Quillback - 6.0

River carpsucker 3.2 59.2

Bluegill - 3.2

Green sunfish - 4.2

Orangespotted sunfish - 4.8

Gizzard shad 0.9 267.7

Longnose gar 6.2 3.6

Mosquitofish - 3.9
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This shows the difference in species and abundance between the two sampling efforts. 



Sept. 2006, Post-weir sampling
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