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Percent changes in the annual amount of precipitation falling in very 
heavy events, defined as the heaviest 1% of all daily events from 1901 
to 2012 for each region.  (2014 National Climate Assessment)



Purdue Climate Change Research Center (2019)



Purdue Climate Change Research Center (2019)





Yellow River Flooding, Erosion, and Sedimentation 
Management Work Plan

• Problem Statement
– Too much, repeated maintenance expenditures needed to deal with 

significant bank failures, erosion, and sediment aggradation
– Too much sediment is going to Illinois
– Yellow River cited as a major sediment source
– Yellow River plan could be regarded as a Pilot for the Kankakee watershed 

• System Assessment initiated and funded by KRBC

• Our Charge
– Pinpoint the root causes of instabilities
– Develop a Work Plan with sustainable solutions (where to do what)



Channel Geometry Analysis

Location

Approx.
Bankfull

Width
(ft)

Regional
Equation 
Bankfull

Width
(ft)

Description of 
Measurement

Location

1 22 33 Man-made ditch

2 30 48 Man-made ditch

3 45 54 Man-made ditch

4 49 63 Man-made ditch

5 54 68 Man-made ditch

6 70 78 Natural channel

7 84 82 Natural channel 

8 89 84 Natural channel

9 96 87 Natural channel

10 88 88 Natural channel

11 101 90 Channelized stream

12 102 92 Channelized stream

13 129 93 Man-made ditch

Detailed Field Assessment



Sediment Gage Data Analysis

• Variability from year-to-year

• Sharp increase in sediment between 
Oak Grove & Knox

• Knox sediment load  ≈  Brems 
sediment load

Location

Contributing
Drainage

Area
(sq. mi.)

Adjusted Annual Suspended Sediment Load
(tons)

2013 2014 2015 2016 Average Annual

Oak 
Grove 377 20,340 12,682 15,012 29,372 19,351

Knox 435 61,179 29,028 38,791 40,776 44,443

Brems 438 70,232 19,392 32,434 39,110 40,292



Yellow River Erosion and Sediment Management Plan 
Findings

• Major sources of sediment production:
–Sand on headwater land surfaces 
–Severe streambank erosion between Knox and 

Starke-Marshall County line
• Major cause for severe aggradation in lower 

reaches:
–Too much incoming sand 
–Lack of an efficient sediment transport mechanism



– Watershed: Soil Health, Flatter Bank 

Slopes/ 2-Stage Laterals where poss.

– Zone 1: Establish/Maintain Buffer, Flatter 

Bank Slopes/ 2-Stage where poss.

– Zone 2: Monitor, Maintain Riparian 

Corridor

– Zone 3: Stabilize Banks Using Toe Wood 

(Start with a Pilot Project)

– Zone 4: Narrow Bankfull Width by Building 

Floodplain Benches Using Toe Wood

Yellow River Erosion and Sediment Management Plan Recommendations



Addressing Streambank Erosion Sediment Source

Yellow River in Starke County, Indiana - Pilot project location



Yellow River in Starke County, Indiana (Pilot Project Site – Before) 07.08.2016

02.17.2017



Addressing Streambank Erosion Sediment Source
– Stabilize banks - Use “Toe wood” technique for bank stabilization

• Develop typical cross sections for bank reconstruction
• Develop cost estimates for reach
• Initiate pilot projects to refine model







11.02.2017Yellow River near Knox, Starke County, Indiana (Pilot Project Site – During Construction)



12.06.2017Yellow River in Starke County, Indiana (Pilot Project Site – During Construction)



Yellow River in Starke County, Indiana (Pilot Project Site – During the record February 2018 Flood)       2/23/2018





Yellow River in Starke County, Indiana
Pilot Project Site (After)

07.26.2018
07.26.2018



Summer After Installation (7/26/18)

https://www.youtube.com/watch?v=gc_eoO_7VEs&feature=youtu.be


Kankakee River Erosion, Sediment, and Flood Risk Management Work Plan

– Diagnose the Root Causes of Erosion, 

Sedimentation, and Flooding through 

Detailed Field and Desktop Assessment

– Communicate the Extent of Existing Risks 

and Expected Trends (Changing Climate)

– Identify Strategies for Addressing  the 

Issues in a System-wide Approach

– Develop a Work Plan for Implementing 

Various Strategies Specific to Each Area 

Within the Watershed (Main Stem 

Reaches, Laterals, Urban Areas, Ag Areas)

A Joint Indiana – Illinois Effort 
to Address a Legacy Problem 

Facing Both States!



Surficial Geology in the St Joseph River Basin Purdue Soil Explorer



www.stjoeriver.net



St Joseph River Basin, Michigan and Indiana, DA = 4682 mi2 www.stjoeriver.net



DA = 3660 mi2



DA = 1560 mi2



DA = 361 mi2



QUESTIONS?
Siavash Beik, PE, CFM, D.WRE
Vice President, Principal Engineer
Christopher B. Burke Engineering, LLC
115 West Washington Street, Suite 1368 South
Indianapolis, IN 46204
317.266.8000 (office)
317.509.1673 (mobile)
Email: sbeik@cbbel-in.com

Robert Barr
Research Scientist
Center for Earth and Environmental Science
Department of Earth Sciences
IUPUI
317.278.6911 (office)
317.332.5463 (mobile)
e-mail: rcbarr@iupui.edu
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