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John Jordan ‘Buck’ O’Neil Memorial Bridge 

Background

The Maritime Administration 
(MARAD) was established on May 24, 
1950 by Reorganization Plan No. 21 
of President Harry S. Truman and 
placed within the U.S. Department of 
Commerce.

In 1981, MARAD was transferred to 
the Department of Transportation, 
completing the consolidation of all 
Federal transportation programs into 
one cabinet-level department. 

MARAD is a US Department of 
Transportation agency that promotes 
the US maritime industry.
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John Jordan ‘Buck’ O’Neil Memorial Bridge 

Background

In 2009 the Lower 
MO River from KC to 
STL was designated as
M-70
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John Jordan ‘Buck’ O’Neil Memorial Bridge 

Background

The upper section from KC to Sioux City
 was added as M-20 in 2013 
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  The Rivers and Harbors Act 

of 1945 authorized a 9-foot-

deep by 300-foot-wide 

navigation channel. To 

maintain the channel, the 

Corps constructed the Bank 

Stabilization and Navigation 

Project (BSNP) generally 

from Sioux City to the 

mouth at St. Louis, a 

distance of 735 miles. 
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Background
John Jordan ‘Buck’ O’Neil Memorial Bridge 
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Background
John Jordan ‘Buck’ O’Neil Memorial Bridge 
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Background
When needed dredging is used to maintain the channel 
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Background

So, Where and When is dredging needed?

Corps Kansas City survey crews helping define restricted areas on 
the Missouri River | Article | The United States Army

• Normally surveys are done on an as needed basis, or when Areas of Concern (AOCs) are 
received from the navigation industry  and encountered by commercial shipping.

• In addition, channel recon inspections are performed over the – 500 miles of channel from 
Rulo, Neb. to St. Louis. 

https://www.army.mil/article/240485/corps_kansas_city_survey_crews_helping_define_restricted_areas_on_the_missouri_river
https://www.army.mil/article/240485/corps_kansas_city_survey_crews_helping_define_restricted_areas_on_the_missouri_river
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Background
John Jordan ‘Buck’ O’Neil Memorial Bridge 

https://www.nwk.usace.army.mil/Missions/Civil-Works/Navigation/Surveys/

The Kansas City District, Missouri 
River Area Office has two survey 
teams. 

The survey crews use sonar to 
collect bathymetric surveys to 
determine the depth of water in the 
navigation channel.   They’re looking 
at areas of concern reported by the 
navigation community where depth 
less than the authorized depth of 9’ 
in the 300-foot by 9-foot channel has 
been encountered by commercial 
shipping.

These surveys are provided on line 
to the public.
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Gladys West
25’ Vessel
Twin 250 HP Outboards

Dr. Gladys West is known for her contributions to the 
She is known for her contributions to mathematical 
modeling of the shape of the Earth, and her work on 
the development of satellite geodesy models, that 
were later incorporated into the Global Positioning 
System (GPS).



HYDROGRAPHIC SURVEYING
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HYDROGRAPHIC SURVEYING
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The Problem
Degradation and loss of sediment from the riverbed have caused a drop in the channel 
bed elevation and water surface elevation thus causing fixed objects in the river bed that 
were once below the authorized depth to now protrude within the authorized depth. 

These fixed objects (obstructions) pose a hazard to navigation during low stages. 

Between 1974 to 2021 the bed has degraded between 2-8 feet with most of the 
degradation manifesting itself after large flood events. As part of 2019 Flood damage 
repairs on the BSNP, the Missouri River Navigation Obstruction Removal Project 
(MRNOR) is proposed to maintain the authorized navigation channel by the removal of 
these underwater obstructions. 

this task order consists of surveying and terrain model development for nineteen (19) 
individual zones



14Prairie Engineers, P.C.



1515Prairie Engineers, P.C.

LOCATION

















Can you now see the fixed objects in the riverbed?
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ELEVATION MODELS IN GIS
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DEM has bare-bones elevation values referenced to a vertical datum. When you void 
vegetation and man-made features from elevation data, you generate a DEM

DTM’s terrain-focused precision (DEM/DTM used synonymously)

DSM’s representation of terrain and structures. A DSM is useful in 3D modeling for 
telecommunications, urban planning, and aviation. 

DEMs and DTMs focus on ground elevation; DTMs exclude objects, while DSMs 
include all surface features.

Triangular Irregular Network (TIN) is a way to represent a 3D surface.
TINs provide a detailed, adaptable representation of the terrain using triangular 
facets

RASTER

VECTOR

(Source: DEM, DSM & DTM: Elevation Models in GIS - GIS Geography)



TRADITIONAL VS BATHYMETRIC TIN

Traditional TIN
Ability to create and analyze surface data represented in 
raster and vector datasets. Purpose: Tool for creating, 
modifying, and converting triangulated irregular network 
(TIN) datasets.

License requirement: 
• Basic: Requires 3D Analyst
• Standard: Requires 3D Analyst
• Advanced: Requires 3D Analyst

Bathymetric TIN
Strictly preserves a shallow bias, meaning, preserves points 
showing local shallow areas in bathymetric terrain. The 
output is used to generate depth contours for navigation*

Elevation data management and visualization tool 

Smooth Bathymetric TIN primarily used in nautical chart 
production

Availability of tool with license type: 
• Basic: No
• Standard: Requires ArcGIS Bathymetry
• Advanced: Requires ArcGIS Bathymetry

Although there are ways of working around this- data 
display and update using a Web Map Application
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BATHYMETRIC TIN
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The "Depth Direction" setting determines how depth information is recorded in a Triangulated Irregular 
Network (TIN), which is commonly used in geographic information systems (GIS) and 3D modeling. 

Here’s a breakdown of the options:

Choosing between these options affects how you interpret and visualize depth data in your TIN model, 
influencing analyses such as volume calculations or surface modeling.

Positive Down
Measured upwards from reference point
Useful when depth below surface is relevant
Higher number = Deeper below reference point

Positive Up
Measured upwards from reference point
Capturing elevation data
Higher number = Further above the reference point
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TIN
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SMOOTH BATHYMETRIC TIN
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URGENT MATTER
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URGENT MATTER
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