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Presentation Notes
This presentation will provide an overview of the US Army Corps of Engineers Navigation program, services provided and navigation projects that are in development.



Corps Navigation Mission 
Provide safe, reliable, efficient, effective and 
environmentally sustainable waterborne 
transportation systems for movement of 
commerce, national security needs, and 
recreation.
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Presentation Notes
The mission of the Army Corps’ Navigation Business line is to provide safe, reliable, efficient, effective and environmentally sustainable waterborne transportation systems for movement of commerce, national security needs, and recreation.




USACE Navigation Assets
INLAND NAVIGATION

27 Inland River Systems
214 lock chambers @ 172 lock sites
12,000 miles of inland river channels

COASTAL NAVIGATION
1067 Navigation Projects
27 lock chambers 
13,000 miles of channels
929 navigation structures
844 bridges
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The Army Corps of Engineers has a wide variety of coastal and inland waterway navigation assets, including:
25,000 miles of commercially important waterways.
59 High Use coastal ports, with greater than 10 million tons per year; 100 Moderate Use ports, with 1-10 million tons per year; and 908 Base Use ports with less than 1 million tons per year. 
Of the 193 coastal and inland navigation locks their average age is 53 years – the designed service life is 50 years.
Channel dredging averages 280 million cubic yards per year, which includes new work and maintenance.
 Navigation infrastructure also includes structures such as jetties and training works, including:
362 Breakwaters 
272 Jetties
97 Piers
60 Revetments
42 Groins
40 Dikes
10 Bulkheads
4 Seawalls
42 Other structures
 The bridges vary from high use public bridges over Federal navigation channels to culverts for vehicular traffic at project sites.



Current Infrastructure Situation
Channels and harbors are not
maintained to authorized dimensions
Much of our economic and physical
security and quality of life depends 
on infrastructure that is wearing out 
faster than it is being replaced or rehabilitated. 
Decreasing reliability of locks and other navigation 
infrastructure impedes transportation of goods. 
A direct relationship exists between increasing age and 
increasing needs for maintenance, rehabilitation, 
replacement and repurposing.
21st Century needs are different or greater than those of the 
last century.
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The US Navigation infrastructure faces many challenges



USACE Navigation Services
Inland Electronic Navigation Charts 
(IENCs)
Hydrographic surveys
Notices to Navigation Interests
Dredging information
Traditional Navigation Books
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In support of the navigation mission, the Corps provides many services; here are a few of these services:
Inland Electronic Navigation Charts (IENCs) provide vessel pilots with detailed information about the inland waters they are sailing.
Hydrographic surveys are performed periodically and as needed to ensure channels are maintained to the authorized depth, to estimate dredging and maintenance needs and to identify navigation hazards.
 Notices to Navigation Interests are provided to waterway stakeholders about projects, events, closures, and other activities that may affect navigation.

Additional information about these services is provided in the following slides.



USACE Inland Electronic Navigational Chart 
Program Status - 2014

• 106 charts of inland rivers available on web
• ~7000 miles available in Inland Standard 2.2, shapefiles and KML   
• US Coast Guard buoys chart overlay available
• Program managed via Army Geospatial Center & Louisville District

• Monthly Update cycle, can update weekly as needed
• 100% traceable audit trail for source data
• RSS and XML catalogs available for all data
• IENC data on WWW  (Amazon Cloud & Web Services)

• R&D:  IENC mobile apps for Android 
• Mississippi River SW Pass overlay near release.
• 265 Miles of the White River, AR to be released in June 2014.
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The Corps of Engineers Inland Electronic Navigation Chart (IENC) program provides charting coverage for nearly 7000 miles of inland waterways. The IENCs are provided in standard formats, including the international IENC 2.3 format for use in shipboard electronic charting systems; GIS shapefiles and KML files are available for use in common mapping applications.
The IENCs are updated monthly, and charts with substantial changes can be updated more frequently. Updates charts are made available on the web through web services.
Development of new IENC capabilities include integration with mobile smartphone applications, expansion of updated survey information as chart overlays, and expansion of waterway coverage to areas not previously covered.



IENC Examples

IENC

ECS showing Ohio River data

IENC coverage

KML File of Allegheny River
S-57 example
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The upper right habd image shows current IENC coverage; the other images are examples of what IENCs look like in various formats and applications:
Upper left – an IENC displayed on a vessels electronic charting system
Lower left – IENC with buoy layer overlayed
Lower right – IENC data overlaid on satellite imagery in a common mapping applciation



Miss River Southwest Pass
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An example of a new product that we hope to expand is the rapid provision of hydrographic survey data as a chart overlay. This information is very useful to pilots on waterways with rapidly changing conditions, such as the entrance to the Mississippi River, in Southwest Pass, Louisiana.



Miss River Southwest Pass
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USACE surveys are conducted almost daily and the data is rapidly processed to create an electronic chart overlay product, which is provided to the river pilots.



Jefferson County Port Authority Proposed Fleeting Area
Will It Affect Navigation?

Presenter
Presentation Notes
Another new use for IENCs is to provide information about planned changes to the waterways. In this instance, a barge fleeting area was proposed for an area on the Upper Mississippi River south of St. Louis.



Chart U37UM079 with Proposed Fleet & Low Water Buoy Overlay 
(3UAJCPAF)

Proposed Fleet Locations

Low Water Buoys from 
USCG (St. Louis -3.5’)
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The location was identified on the IENC for the affected area, with the proposed area and changes to USCG buoys indicated.



Overlay Chart 3UAJCPAF Overlay Area
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This was provided on advance copies of the IENC



Overlay Chart 3UAJCPAF Overlay with M_NPUB Text Description
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Stakeholders could get additional information on the proposed changes, and provide their feedback to the Coast Guard.
This is a possible new use of IENCs to disseminate navigation information in advance of actual changes. However it needs evaluation and testing to ensure that proposed changes are not confused with actual waterway conditions depicted on IENCs.



USACE Development ‐ eHydro

Channel Shoaling & 
Analysis Tool

HQ Channel 
Availability Report

Channel Portfolio
Tool

Navigation Asset 
Management

eHydro GIS

Coastal District 
Channel Surveys
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The eHydro program is a new effort to try to streamline the collection, evaluation and dissemination of hydrographic survey information and products. Currently different Corps Districts collect and maintain survey data and create products for their customers. While these are valuable products well-tailored to their users needs, there are requirements at a national level and for non-local users that are not being met. eHydro will bbuiild on the valuable work already being completed by Districts and make standard data collection, dissemination and products available nationwide.



USACE ‐ eHydro

Presenter
Presentation Notes
This is an example of a common eHydro product, showing survey data for a project area, color coded to meet specific user needs. More such products can be easily produced and made available to a wider set of stakeholders through the eHydro program.



Purpose:
Provide end users information needed for decision support

Goals:
Increase lock operator situational awareness
Provide vessel operators better information
Provide better information to Corps management
Exchange information with external users

AIS is the central LOMA technology

Lock Operations Management Application (LOMA)

USACE Navigation developments
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Lock Operations Management Application (LOMA): LOMA is a system to improve the situational awareness of lock operators, vessel pilots, Corps management, other government agencies, and the navigation industry through coordinated and integrated collection, evaluation and dissemination of inland waterway operational information. LOMA leverages AIS technology to collect information on vessel movements; it also uses AIS to transmit navigation information to vessels, such as water levels, weather, lock operations, waterway restrictions and hazards, and other information



Lock operator situational display
AIS vessel information

Zone management
Playback capability

LOMA current capabilities
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LOMA current capabilities include a geographic display and interface for the lock operators. This interface includes real-time vessel information from AIS, as well as the ability for the operator to establish zones for automatic monitoring. That way they can collect statistics of waterway usage and receive alerts when vessels enter a zone. Users can also play back vessel transits after the fact, such as following an accident or near miss incident.



• Additional information provided as 
overlay to IENC:

• Weather
• Water levels
• Lock status

Upper and 
lower gage 
readings

Vessels 
awaiting 
lockage
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LOMA also supports the transmission of navigation information to vessels via the AIS system. Testing is currently underway with the US Coast Guard to transmit data such as weather, water levels and lock operational information. In this image, upper and lower gage readings as well as a list of vessel awaiting lockage are being transmitted and displayed on an electronic charting system in the Louisville, KY area.



Lock approach current 
modeling
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Additional information is of use to vessel operators, including river current velocities. The Corps is evaluating the usefulness of data from numeric models of the river currents in the vicinity of navigation strictures, in particular locks and dams.




Lock approach current 
modeling
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At the approaches to locks, vessels are moving slowly and are more susceptible to cross currents (known as outdraft) caused by the navigation structures, especially at high water levels.
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The model data can be extracted and turned into AIS messages that can be displayed on a vessels electronic charting system.
In this image, diamond icons in the water with vectors represent current velocities at those locations



Enhanced Marine Safety Information (eMSI)

Purpose: Coordinate various 
government‐provided navigation 
information services:

USCG: Notices to Mariners (NTM)
USACE Notices to Navigation Interest
NOAA: Chart & pub updates
NGA: International NTM

Product: “Integrated MSI 
bulletin”

Accessed and delivered electronically
Variety of formats/delivery methods
Web services
AIS transmission

NOAA

USCG

NGA

USACE

ws

ws

ws

ws

IMSIB

1. _______

2. _______

3. _______

4. _______
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Different government agencies provide navigation information in different ways, not always well-coordinated with each other.
The Committee on the Marine Transportation System (CMTS) has embarked on an effort to coordinate the various government-provided navigation information services into a integrated navigation information bulletin that can be accessed and delivered electronically, in a variety of formats to meet end user needs. This is referred to as enhanced marine safety information or eMSI. Eventually, eMSI will be available as web services accessible via various devices (computer, smartphone, tablet), integrated into existing navigation and logistics systems, and transmitted via AIS to be displayed on vessel navigation systems much more quickly and efficiently than can be done with current information systems and dissemination methods.




Olmsted Lock and Dam Construction project
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Presentation Notes
An example of providing navigation information in a variety of ways is shown in the following set of slides of the vicinity of the Olmsted Lock and Dam project on the lower Ohio River. This is a major project that will affect navigation over the next several years. Means are needed to disseminate information about navigation impacts clearly and quickly. These charts show the navigation situation at various stages of the project, indicating exclusion zones, the navigation channel and navigation buoys. This information will be augmented with IENC overlays and special charts, AIS-transmitted aids to navigation and special information, and other means to get the information about the project into the hands of those who need it to navigate safely and efficiently.



Olmsted Lock and Dam Construction project



Olmsted Lock and Dam Construction project



Olmsted Lock and Dam Construction project



Olmsted Lock and Dam Construction project



Olmsted Lock and Dam Construction project



Olmsted Lock and Dam Construction project



Olmsted Lock and Dam Construction project



Bringing America’s Waterways into the 21st Century 

Putting Information in the Hands of the Users

Questions?
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Technology has provided all sectors of the maritime community with advanced navigation resources, collision avoidance awareness, and real-time environmental data. There are numerous federal agencies working on technological advances that will help the mariner receive data, transmit data, and generally improve bridge resource management and navigational safety.  The Coast Guard, Army Corps of Engineers and the National Oceanic and Atmospheric Administration are combining forces to solicit input from our stakeholders at to how we can best serve to improve navigational safety and improve bridge situational awareness through technology.  We will be publishing several articles regarding the current work being undertaken by these agencies in this arena and asking the stakeholders what effort would best assist you piloting your vessel.
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