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• First Step is completing multibeam surveys 
• Multibeam provides the data density needed for informed decision 

making 
• Survey frequency is normally quarterly, but varies from semi-annual 

to monthly 
• Surveys are typically signed and sealed to meet various agency 

requirements 
 

Begins with a Soundings Program 



• Survey data is uploaded into the system using proprietary code and 
FME (Feature Manipulation Engine) 

• Typical final spacing is 3 feet.  Larger areas are often uploaded at 6 
foot spacing to help with response time on the tools. 

• Zooming in shows all the data points. 
 

Soundings Uploaded to the Dashboard 



Dashboard’s Primary Function 

• Communication 

•Up-to-date bathymetry (depths) 
•Minimum depth at a berth or area 
•Under keel clearance for a specific vessel and water level 
•Accumulated sediment and associated dredge volume 
•Shoal / Scour rate for maintenance planning 

 



• Dock corners, breasting structures, slip extents are added using 
simple DXF or SHP files. 

• Control points for breasting structures or other significant points are 
added in a separate layer as a visual check. 
 

Dock/Berth Overlay 



• The system is customized for each user to address varying vessels that 
utilize the facility 

• Vessels or other shapes can be added to provide more accurate data 
and information on potential impacts. 

• The system allows the user to vary the draft and desired under keel 
clearance for any vessel 
 

Add Vessel - Set Draft and Under Keel 



• The vessel shape is simply an outline used for calculating clearance 
• Zooming in can help determine if a potential clearance issue is within 

the round bilge or stern where it may not be a concern 
• Measuring tools can assist in determining if Yokohama fenders would 

be useful in providing the additional clearance needed 
 

Zoom to Potential Clearance Issue 



• Water levels are normally taken from nearby NOAA gauges 
• Forecasting is simple extrapolation using the current water level and 

predicted tide 
• In this example the vessel’s draft is set to 33 feet, under keel at 2 feet, 

survey depth shows a conflict of 1.2 feet, so under keel would be 0.8 
feet. 

• Using the current and predicted water levels, the additional clearance 
is 0.5 to 0.8 feet, or an under keel of 2.5 to 2.8 feet. 
 

Forecast Water Levels / Tide 



• The sounding data can be uploaded to a Portable Pilot Unit (PPU) 
• We are currently working with Bowditch Wheelhouse 

 

Soundings uploaded to Portable Pilot Unit (PPU) 



• The difference between surveys is used to determine shoaling and 
scour 

• The difference between surveys also provides an additional quality 
control check on the survey 

• Difference over time provides a shoaling or scour rate 
 

Shoaling or Scour (Compare Surveys) 



• Volume calculations can be run for a “dredge slip” or design area 
• Advanced Maintenance and Overdepth are calculated individually 
• The template, maintenance, and overdepth areas can be reviewed 

individually 
• Sediment sample locations can be spotted using the dredge areas 

 

Volume Calculations 



• Summarizing volumes for each survey provides “data points” that can 
be used to establish a trend line 

• The trend can be used to predict the volume to be dredged at the 
time of dredging 

• Reliable trends in sediment accumulation can be established and 
used for planning and volume estimates for maintenance dredging. 

• We have examples where the estimated dredge volume was forecast 
and then matched the actual dredge volume when the dredging was 
completed 
 0

2000

4000

6000

8000

10000

12000

March  2020 July 2020 October 2020 January 2021 April 2021

Oil Dock 99 

Cumulative Overdepth Adv. Main. Dredging Template

Dredge Volume Tracking 



• Maintenance Dredging Scheduling 
• Maintenance Dredging Engineering 
• U.S. Army Corps of Engineers 
   - Regulatory (Section 10/404/103) Permits 

    - Section 408 Authorization 

    - Real Estate Outgrant (Federal DMPA) 

    - Sediment and Water Testing – During Surveys 

• Texas Commission on Environmental Quality (TCEQ) 
   - Water Quality Certification 

 

Planning, Permitting, Water Quality 



• Sediment sample locations can be quickly determined from the 
proposed dredge template 

• Sediment samples can be collected during the survey program, 
reducing mobilization costs 

• The samples can then be used in the SAP for the next dredging cycle 
• If samples are collected on multiple surveys, any contamination can 

be narrowed down in time 
• Surface samples obtained over time represent different depths in the 

maintenance dredging; reducing the need for coring. 
 

Sediment Sampling 



• The system is designed to manage multiple berths and multiple areas. 
• Channels, approaches, fairways, and turning basins can all be set up 

as individual areas. 
 

Multiple Berths 



• Current meters and Met stations can be accessed and displayed on 
the dashboard 
 

Weather and Current Observations 



• Documents can be uploaded to the dashboard for easy access 
 

Access to Surveys, Technical Documents, Etc. 



Dock Management System – Installed 

• Started with 3 in 2020, added 33 in 2021 
• For quarterly surveys, the cost is included in the deliverables. 
• For annual surveys or surveys provided by the client, a subscription is 

available for the system. 
 



• Dock Management Tools have been modified for use on channel 
sections 
 

Channel Management System 



• We are working on placement areas, dike monitoring, levee 
monitoring, and dredge pipeline routing 
 

Future: Placement Areas, Dikes, Levees, and 
Pipeline Routes 



Summary – Safety and Situational Awareness 

• Monitor the draft and function of channels, docks, and berths 
• Plan maintenance activities 
• Communicate with various agencies, owners, and users 
• All we do comes back to Situational Awareness 

 
• Safely bringing a vessel in, loading and/or unloading, and safely 

transiting back to the shipping lanes. 
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