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  Introduction

1-1. Purpose. 



a. The purpose of this manual is to detail procedures for establishing the US Army Corps 
of Engineers (USACE) eCoastal architecture in compliance with Engineer Regulation (ER) 
1110-1-8156.  This manual offers technical guidance and an organizational approach to sharing, 
using, and managing spatial information in an enterprise GIS (eGIS) environment.  This manual 
focuses on coastal engineering business practices, coastal-related datasets, and policies.  


b. The purpose of eCoastal is to provide a structured approach to managing spatial data 
related to coastal engineering practices.  The eCoastal design uses a filtered data model produced 
from the Spatial Data Standard (Chapter 2); eCoastal is a specialized database schematic that 
focuses organizing coastal datasets. This organization includes nomenclature for features and 
tables, domain values, and database relationships.  Once the foundation for the data is 
established, specialized applications (Chapter 7) can be used to assist in the planning and 
prediction of coastal processes.

1-2. Applicability.


a. This manual applies to Division and District eGIS teams tasked with establishing the 
eCoastal system architecture and personnel necessary to support a coastal GIS program.


b. The eCoastal program gives tools to engineers and scientists to visualize spatial data 
and perform engineering analyses.  Meeting data standards, integrating datasets, and distributing 
applications afford users the luxury to easily understand and analyze more data in less time while 
providing a mechanism to convert raw data into useful information in a cost-effective, timely 
manner. This technology enables stakeholders in management decisions a resource to explore 
impacts of potential or pending management actions.


c.  Stakeholders

	Position
	Sample interaction with eCoastal

	Coastal Engineers/Scientists
	eCoastal provides a central repository for coastal data management.  Users can easily locate spatial datasets for use in engineering applications.  The special tools included within eCoastal allow engineers the ability to compute volumetric changes, calculate shoreline change, and create a sediment budget.

	Biologists
	Map locations of flora and fauna and examine spatial relationships. Assist in developing environmental assessment and environmental impact statements.

	Planners
	View available datasets necessary for recertification of waterways. Develop reconnaissance and feasibility studies as well as economic and environmental analyses

	Members of the Coastal CoP
	View and/or report on the condition of coastal structures.

	Regulatory Personnel
	View location of a proposed coastal permit in correlation with spatial datasets, to determine if any conflicts exist, e.g., proposed permit location intersects an existing pipeline.

	Project/Program Managers
	eCoastal contains components that are designed for non-technical GIS users. The ArcIMS interface allows Project or Program Managers read-only access to the data without a GIS license. eCoastal supports regionalization—allowing easy access to data across the network.

	HQ Teams
	eCoastal can support upward reporting to HQ.  eCoastal is designed to work from a distributed network, so HQ could connect to data servers and view the contents of databases.

	Other Federal Agencies
	The architecture of eCoastal promotes the ability of other agencies to connect to a local spatial data sources.

	Public
	Through the Freedom of Information Act, the USACE must provide data to the public upon request.  The database architecture and internet mapping environment promotes the ability to allow the public to access and download desired datasets.

	Academia
	Members of academia can access data stored in local geodatabase through internet connections, and use this data for university-sponsored projects.  
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d. eCoastal is a spatial data viewer application that also uses GIS as a decision-making 
tool that can help make predications, analyze scenarios, view historical and current data, and 
view spatial and non-spatial data.  Any user or developer of coastal data will benefit from this 
engineering manual.


e. Distribution Statement.  This manual and any future revisions is approved for public 
release and unlimited distribution.

1-3.  References.  


a. The Memorandum for Distribution and Interim Policy and Guidance for Geographic Information Systems (GIS) Technologies is supplied in Appendix C.



b. Related publications are listed in Appendix A.

1-4. Acronyms.  Acronyms are listed in Appendix B.

1-5. Definitions.



a.  Geospatial Data. Non-tactical data directly or indirectly referenced to a location on 
the earth.



b.  Enterprise GIS (eGIS) is the integration of geospatial technology infrastructure to 
deliver spatial information products, services, and standard datasets to all business processes of 
an organization.  


c.  Geographic Information System (GIS) is a collection of computer hardware, software, 
and geographic data for capturing, managing, analyzing, and displaying all forms of 
geographically referenced information.


d.  Spatial Data Standards for Facilities, Infrastructure and Environment (SDSFIE).The 
SDSFIE focuses on the development of graphic and non-graphic standards for GIS 
implementations at Air Force, Army, Navy, and Marine Corps installations, U.S. Army Corps of 
Engineers Civil Works activities, and other Government organizations. Its development has been 
one of the major initiatives assigned to The Computer-Aided Design and Drafting 
(CADD)/Geographic Information System (GIS) Technology Center for Facilities, Infrastructure, 
and Environment.


e.  Geospatial Data System (GDS). GDS is any automated system that employs geospatial 
data including: GIS, Land Information Systems (LIS), Remote Sensing or Image Processing 
Systems, CADD systems, Automated Mapping/Facilities Management (AM/FM) systems, and 
other computer systems that employ or reference data using absolute, relative, or assumed 
coordinates such as hydrographic surveying systems.



f.  Geospatial Data and Systems (GD&S) is geospatial data coupled with the GDS that 
creates and processes the data.



g.  Geospatial Technologies are technologies related to CADD, remote sensing, GIS, 
survey and mapping, photogrammetry, and Global Positioning System (GPS).



h.  National Spatial Data Infrastructure (NSDI). EO 12906 calls for the establishment of 
the NSDI.  NSDI is the technology, policies, and people necessary to promote sharing of 
geospatial data throughout all levels of government, private and nonprofit sectors, as well as the 
academic community.  “The goal of this infrastructure is to reduce the duplication of effort 
among 
agencies; to improve quality and reduce costs related to geographic information; to make 
geographic data more accessible to the public; to increase the benefits of using available data; 
and to establish key partnerships with states, counties, cities, tribal nations, academia, and the 
private sector to increase data availability.”



i.  USACE Commands are all subordinate entities of the U.S. Army Corps of Engineers 
including districts, divisions, research laboratories, and field offices.

1-6. Enterprise GIS.


a. Definition. The principal purposes of an enterprise GIS are to provide broad access to geospatial data, a common infrastructure upon which to build and deploy GIS applications, a common GIS data management framework, and significant economies of scale and resulting business value through organization-wide deployment and use. The concept of enterprise GIS (eGIS) is taking a complete organizational approach to sharing, using, and managing spatial information. 



b.  Enterprise GIS and eCoastal.  eCoastal is an architecture developed by the U.S. Army Corps of Engineers that addresses spatial data standards, geodatabase structure, and application development.  If a District has an extensive GIS program that manages all types of spatial data, then eCoastal would be one component of the enterprise GIS.  However, if the enterprise GIS is initially deployed only to manage coastal data, eCoastal then also assumes the role as the enterprise GIS for the District.  As this type of enterprise GIS program progresses and grows, and begins to include various other themes of data, such as military or environmental, then eCoastal migrates to become a subset of the District’s enterprise GIS program. 



c. Impact of eCoastal on USACE.  The US Army Corps of Engineers readily accepts the conditions of an enterprise GIS, however deploying the concept to reality has been a difficult process throughout the Districts.  Each District has a specific set of challenges that must be addressed prior to establishing an enterprise GIS.  The eCoastal program assists these Districts by providing blueprints to establish a local eGIS program that focuses on coastal data.  In essence, eCoastal is the recipe to create a basic GIS system that supports the enterprise concept and is compliant with the latest geospatial data standards.  By building systems to manage and coordinate spatial data resources, the USACE can continue to carry out their daily missions and quickly respond to emergencies.  

1-7. Background.


a. eCoastal Background.  eCoastal was developed using the principles of an enterprise information technology system.  These principles include using an organization-wide approach to GIS implementation, operation, and management, as well as using information technology within the organization and applying it to business and management processes.  


(1)  eCoastal serves as a subset to the USACE enterprise GIS system.  It provides a 

framework to assist in the development and management of the database that serves coastal data.  
Promoting a standard for this type of data allows USACE to effectively collaborate with other 
federal partners.  Though data is physically distributed throughout all of the Districts, USACE 
can deliver data that is in a uniform format—regardless of which District created the dataset.



(2)  Any District that applies the eCoastal data model to their enterprise GIS database can 
use any of the eCoastal custom applications that are designed to work with the defined 
framework.  If each District integrates the eCoastal database, new applications developed 
by any 
lab, district, agency or industry will work across the USACE; this saves development costs for 
others and makes it easy to share new tools throughout the Corps.  


b. Regional Sediment Management (RSM).  The US Army Corps of Engineers adopted 
an approach to managing and operating federally authorized navigation projects in which a 
district and its adjacent district’s projects can be combined and managed as a regional resource.  
Regional Sediment Management’s objective is to maintain sand in the littoral system to foster 
balanced and natural system processes and to reduce project costs.  RSM can also be used to 
predict the impact a project will have on future projects.



(1)  In September 2002, the US Army Corps of Engineers, Mobile District (CESAM) 

completed a 3-year evaluation of the implementation of Regional Sediment Management within 
the US Army Corps of Engineers.  



(2)  The CESAM RSM region extends approximately 375-miles from the St. Marks 
River, FL to the Pearl River, MS.  See Figure 1-1.  The region is divided into eleven sub-regions 
based on geography or geology and sediment transport patterns.
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Figure 1‑2


(3)  The goal of the program was to develop tools that would allow CESAM to evaluate 

coastal processes and manage sediments on both regional and project scales. To meet this goal, 
CESAM followed the process shown in Figure 1‑3.  



(a)  First, a preliminary sediment budget was created from historical data and the 
Sediment Budget Analysis System (SBAS-A).  



(b)  The Sediment Budget Analysis System helped identify long shore sediment transport 

rates, patterns, areas of erosion and accretion, as well as understand the magnitude of beach and 
bathymetry change over the region.  The sediment budget identified the regions that lacked data.  



(c)  Then, CESAM developed a field data collection program to improve data for areas 

that lacked information.  A Geographic Information System used as a data management tool was 
necessary to organize data and perform analysis of information and data over such a large region.  



(d)  The comprehensive suite of engineering tools developed improves our ability to 

assess coastal processes on a regional scale, manage and analyze data, evaluate sediment 


management practices, develop new procedures to improve sediment management, and evaluate 
the impacts of modified sediment management practices.


Figure 1‑3


c.  eCoastal evolves from RSM. 



(1)  The series of GIS tools initially developed for the Regional Sediment Management 
program has matured into the program now referred to as eCoastal.  eCoastal is an architecture 
developed by the U.S. Army Corps of Engineers that addresses spatial data standards (SDSFIE), 
geodatabase development, desktop and web applications.  It was designed as a data management 
solution that would provide baseline information for effectively planning and predicting regional 
and local coastal processes.   

(2)  This architecture allows adjacent coastal projects to effectively share and access data 
contained in the system, and it addresses the principles and objectives of the Regional Sediment 
Management program. Sharing data also enables a coastal engineer to generate a regional 
sediment budget for stretches of coastline.  Sediment budgets lay the foundation for 
understanding a complex inlet and coastal system under natural or engineered conditions. 
eCoastal is structured around database technology, so assembling data reports can be done 
efficiently.  In this enterprise system, USACE Headquarters can connect and view the conditions 
of coastal structures.

1-8. Scope of Manual. 



a. This manual provides detailed technical guidance on implementing the technologies 
utilized by the eCoastal system throughout USACE coastal districts.  



b. Using policies and guidance from USACE headquarters (Appendix C) as a template 
for implementing an enterprise Geographic Information System (eGIS), this manual details some 
of the personnel and technical issues associated with implementing eGIS in a coastal 
environment.  This manual consists of eight chapters and ten appendices.

· Chapter 1 presents an introduction to eCoastal.

· Chapter 2 introduces the components of eCoastal.

· Chapter 3 discusses the system architecture of eCoastal.

· Chapter 4 describes the process for populating the eCoastal database(s).

· Chapter 5 describes the initialization requirements for the custom eCoastal applications.

· Chapter 6 details the installation procedures for the custom eCoastal applications.

· Chapter 7 introduces the user and the developer to the capabilities of an internet mapping (ArcIMS) environment.

· Chapter 8 discusses leveraging resources from other eCoastal Districts.
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