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 From 1987 to  November 2011 
between St Joseph and Waverly, MO: 
►4.8 billion cubic ft of bed loss 
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How much material has left? 

4 

49 x 

http://en.wikipedia.org/wiki/File:Football_Stadium.jpg


BUILDING STRONG® 

How much material has left? 

5 

49 x x 

http://en.wikipedia.org/wiki/File:Football_Stadium.jpg


BUILDING STRONG® 
6 



BUILDING STRONG® 7 



BUILDING STRONG® 
8 

Emergency Rock Placement 
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Argosy Road on Line Creek: Tributary 
to the Missouri River 
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Head-cutting up a tributary to the Missouri River has exposed a 
36” sanitary sewer line 



BUILDING STRONG® 

Impacts of Bed Degradation? 
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 More than $100 million has been spent 
since 1990 in response to degradation 
 

 Preliminary estimates show that additional 
$360 million will be spent over next 50 
years if degradation is not addressed 
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Bank Stabilization and Navigation Project 

 Provides a 9-foot 
deep, 300-foot wide 
navigation channel 
 

 Extends 735 miles 
 

 Training structures 
 

 Self scouring 
channel 
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What can 
be done? 
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Missouri River Degradation 
Feasibility Study 

And is it worth 
doing? 

http://4.bp.blogspot.com/-qfDOiun0Zuk/T-sI_wm_DyI/AAAAAAAAEkk/TL6CFAIE1kw/s1600/decisions.jpg
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Mobile-bed Modeling 
1994 X-sections 

Sediment 
transport 

Update X-
sections 

2011 X-sections 

Daily flow 

Sediment 
input/extraction 

Hydraulic 
calculations 
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St Joseph to Waverly: 
165 river miles 
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I’m skipping technical details 

Transport 
formula 

Computational 
increment 

Bed sorting 
algorithm 

Fall velocity 

Flows 

Tributaries 

Calibration 
process 

Computing 
sediment loads 

Channel 
roughness 

River structures 
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Lowering/Widening Scenarios 

Excavated areas 

Sills to lower Dikes to lower 
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Down Stream 

Current Water Level 
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Up Stream 

Current River Bed 

Grade Control 

Aprx. 60 miles 
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Grade Control 

Down Stream 

Up Stream 
New Water Level 

Grade Control Structures 

Aprx. 60 miles 
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Summary 
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 Magnitude 
 Impacts 
 Causes 
 Modeling 
 Alternatives 
 Results 
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Questions? 
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