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eCoastal Components

2-1. Introduction.



a. Components of eCoastal.  eCoastal is an enterprise GIS developed for coastal 
engineering business practices designed specifically for the needs coastal engineers.  eCoastal 
links geospatial and tabular/business database information to help coastal engineers visualize 
patterns, relationships, and trends in coastal datasets. Every geographic information system 
includes five basic components: hardware, software, data, people, and methods.  These elements 
establish the system architecture of the eCoastal system.



(1)  The Hardware.  The major principles of eCoastal are the abilities to effectively store, 
access, and distribute data to all interested users.  In order to achieve these principles, a 
substantial hardware foundation must be in place.  The hardware architecture design may vary 
from one district to another based on the scale of its program; however, each will meet the 
minimum requirements as discussed in Chapter 3.



(2)  The Software.  Once the hardware foundation has been emplaced, software can be 
selected and installed.  Selecting database software is one of the most important components in 
determining the overall capacity and functionality of the eCoastal system database.  This manual 
offers recommendations on selecting database software and setup in Chapter 3.  The database or 
series of database instances store all data (spatial and non-spatial) to be integrated into the 
eCoastal system.  Geodatabase architecture was chosen as the primary data management and 
storage solution for the following benefits:

· Centralized management of a wide variety of geographic information in a DBMS

· Large data management in a continuous integrated environment (raster/vector)

· Full support for multi-user editing in an advanced versioning environment

· Support for advanced data types and geometry (i.e., the ability to store three dimensional coordinates, measures, and true curves)

· Faster and more efficient data entry with data rules and relationships

· Create and edit feature-linked annotation

· Create and edit geometric networks

· Relationships with tabular data sources in any industry-standard database management system

· Create and edit topologically integrated features

· Create subtypes and domains for maintaining database integrity

· Support for the development of industry-standard data models



(3)  The eCoastal system is built to fully support a Spatial Data Standards compliant 
geodatabase.  In the early stages of eCoastal development, the Spatial Data Standards pertaining 
to coastal related datasets were evaluated to ensure the standard requirements for the data 
attribution met the minimum needs of the coastal engineers.  Modifications and additions to the 
Standard were submitted to the SDSFIE committee for review.  Subsequent releases of the 
Standard have included the accepted eCoastal modifications.  To distribute the standard database 
structure, a template has been created that is available and distributed in Microsoft Access 
format.  This template includes all the feature datasets and feature classes applicable to coastal 
engineering data.  The eCoastal database filter is generated from filter-building tools available in 
the Spatial Data Standards software. The eCoastal filter was produced to take the “guess work” 
out of choosing features to include in the coastal database.  A database structure (tables, 
attributes, and relationships) is automatically created by applying a filter.  This filter is under 
review and will be released in future versions of the SDSFIE software.  Once the filter is used to 
establish the blueprints for the database, Districts are responsible for populating their database.  
Chapter 4 provides detailed instructions for populating the database.
2-2. The Methods.



a. eGIS Toolbox.  The USACE Mobile District developed the eGIS Toolbox.  The eGIS 
Toolbox is a set of applications created to assist stakeholders with management decisions to 
explore the impacts of potential management actions.  As the eCoastal and RSM programs 
continue to grow, the eGIS Toolbox is recognized as a necessary component to effectively plan 
and predict regional and local coastal processes.  



b.  A Geographic Information System (GIS) was developed with specialized applications 
to provide baseline information to regions including:  hydrographic and topographic data, 
shoreline position, aerial and oblique photography, hyper spectral imagery, dredging records, 
nautical charts and other data regarding regional utilities, infrastructure, and land use.  



c.  Customized GIS applications were also developed to retrieve pertinent hydrologic 
information, extract dredging information from district databases, and to create bathymetric 
profiles and volume changes.  Initializing and installing these tools are discussed in Chapter 6.  
Chapter 7 provides detailed instructions on using the tools in a data analysis environment.

2-3. The Data. 


a. Data Types.  Some common types of data to include in a District’s eCoastal program include: 
· Hydrographic and topographic survey data

· Aerial and oblique photography
· Dredge material records
· Digital nautical charts and USGS quad sheets
· Environmental data
· Shorelines

· Base map GIS information.  In every GIS project there are many layers that serve as a backdrop or base map.  These layers provide context for multiple GIS workflows, such as editing data or producing cartographic products.  Sample base map data include road networks or political jurisdiction boundaries.

Note: Simply acquiring and distributing base map type data sets are not implementing an eCoastal system.  Though base map data is an excellent source for enterprise GIS, eCoastal requires the acquisition and storage of coastal specific datasets, such as hydrographic surveys or wetland boundaries.

b. Data Formats.  Each of these datasets must be converted to the same horizontal and vertical datum prior to loading into the geodatabase.  The eCoastal database supports all types of coastal-related spatial and non-spatial data.  The spatial database structure is designed using the Spatial Data Standards.  This design creates pre-formatted placeholders to store specific categories of coastal data such as navigation or shore protection data.  Per the policies outlined in the eGIS memorandum (Appendix C), data accessible in the enterprise database must be contained in a standardized database.  The benefits of a standardized database are the following:

· Allows custom GIS applications to be built upon a common framework

· Allows easy distribution of applications with little to no reprogramming

· Allows easy data sharing across various Corps Districts and the public
· Provides an easy and cost effective way to distribute to other Districts
· Supports cohesive upward reporting of a national view of data


c. Obtaining Data.  Geographic information systems rely on digital map data to analyze 
and present maps. Digital map data may come from a variety of sources, but the most common 
ways to obtain base map or project-specific datasets are the following:

· In-house digitizing of existing paper maps or spatially registered aerial photographs. This can be cost-effective for small areas but labor intensive. 

· Purchasing or obtaining digitized data. This data is generally derived from digitized paper maps and by adding survey information and updates from aerial or satellite photography 

· Remote sensed data (airborne scanners and satellite data) can be captured at the outset and recorded or transmitted in digital form (NOTE:  Some older satellite data was based on film parachuted back to earth). 

· Data obtained through recording features or locations on the ground using a Global Positioning System (GPS) or laser rangefinder.  Less commonly, this data may come from survey data recorded as bearings and offsets.
· Point data generated from existing gazetteers or locations recorded as XY coordinates-- generally manually recorded from printed maps. 
· The National Coastal Mapping program sponsored by the Joint Airborne LiDAR Bathymetry Technical Center of Expertise (JALBTCX) routinely collects coastal data products.  Data collection includes: 

· Bathymetric data collected from shoreline to 1km offshore at 5m spacing.

· Topographic data collected from the shoreline to 0.5 km onshore at 2m spacing.  Topographic data is collected in opposing flight directions—resulting in 200% coverage of the land portion of the survey.

· Digital imagery with a ground resolution of 20 cm per pixel.  These images are georeferenced using CHARTS positioning altitude sensor data.

· For data downloads or more information on JALBTCX or CHARTS, please visit http://shoals.sam.usace.army.mil.

· CorpsMap is a valuable resource to reference when USACE specific datasets, such as the Civil Works boundary, are needed.  CorpsMap was developed in 2001 as a data warehouse for all Corps data.  It is designed for the novice user and provides a web application as an interactive mapping environment.  CorpsMap provides a national geospatial view for the USACE.  To access the CorpsMap application, visit http://corpsmap.usace.army.mil.


(1) Data Formats.  Spatial data can be acquired as MS Word documents, Adobe PDF, MS Excel, ASCII text files, ESRI shapefiles or feature classes, etc; however, when working with an enterprise GIS system, spatial data is ideally acquired in GIS compatible formats.  If data is not collected in a GIS-ready format, it will require additional editing to transform the data into a compatible file.  The US Army Corps of Engineers adopted the ESRI suite of products to support GIS analysis and spatial data editing.  To use and access eCoastal and ESRI’s ArcMap tools, the data must be compatible with the software. 


d. eCoastal Data Collections.  The eCoastal programs do not collect and distribute coastal related datasets.  The eCoastal architecture supports data collections from other programs, such as the National Coastal Mapping Program.  It is the responsibility of the District to populate the database with acquired datasets.  Some data-on-demand eCoastal applications exist that allow users to connect and download desired datasets, however under eCoastal no datasets are regularly collected and dispersed. 
2-4. Data Standards.


a. The Spatial Data Standard for Facilities, Infrastructure, and Environment (SDSFIE) 
defines the nomenclature of feature datasets, feature classes, and attributions of all features 
stored within the geodatabase.  This standardization allows the data and custom applications to 
be easily shared among other districts and agencies that use Spatial Data Standards.



(1)  SDSFIE provides a standardized grouping of geographically referenced (geospatial) 
features such as real-world features or objects depicted graphically on a map at their real-world 
location (coordinates). Each geospatial feature has an attribute table "attached" that contains 
pertinent data about the geospatial feature.



(2)  The SDSFIE is the only "nonproprietary" GIS data content standard designed to be 
used with the predominant commercially available off-the-shelf GIS, CADD (e.g., ESRI ArcInfo 
and ArcView; Intergraph MGE and GeoMedia; AutoDesk AutoCAD and Map; and Bentley 
MicroStation and GeoGraphics), and relational database software (e.g., Oracle and Microsoft 
Access). Its nonproprietary design, in conjunction with its universal coverage positions SDSFIE 
as the standard for GIS implementations throughout the Department of Defense (DoD) as well as 
the de facto standard for GIS implementations in other Federal, State, and local government 
organizations, public utilities, and private industries throughout the United States and the World. 



(3)  The Spatial Data Standard organizes data without regard to the manner in which it is 
applied.  In SDSFIE, the assignment of entities to entity sets is a data maintenance function 
rather than data use function—reducing the redundancy of information within the standard.  This 
schema meets the data sharing requirements of the National Spatial Data Infrastruc​ture (NSDI).



(4)  The following contract language is appended to geospatial data acquisitions scopes of 
work to ensure that data collected or acquired by a private engineering firm is obtained in the 
proper format.

All mapping and GIS work performed as part of any contract will conform to the following standards for accuracy, content, and structure: All large-scale mapping projects (scales larger than 1 inch (in.) = 1,667 feet (ft.)), shall follow the Government Standards (Army, Navy, Air Force) and/or "ASPRS Accuracy Standards for Large Scale Maps" (ASPRS 1990) classification standard. Small-scale mapping (scales smaller than 1:24,000) projects will follow the OMB "United States National Map Accuracy Standards" (Bureau of the Budget 1947). 

All spatial data generated as part of a contract will conform to the most current release of the SDSFIE Software. The contractor shall submit a written request for approval of any deviations from the Government's established standards. No deviations from the Government's established standards will be permitted unless prior written approval of such deviation has been issued by the Government Contracting Officer. 

2-5. Feature Classes in the eCoastal Database.


a. One template database structure of the eCoastal geodatabase was built with the 
SDSFIE Filter Maker software.  The filter was introduced to the Standards application because 
of the size and complexity of the SDSFIE. The developers of the eCoastal program created a 
custom filter for coastal datasets using the SDSFIE Filter Maker software to define subsets of the 
features in the SDSFIE. 


(1)  This eCoastal filter consists of the SDSFIE Features which fully represent the needs 
of the coastal engineering community. The filter defines these features, since they are likely to 
cross Entity Set or Entity Class boundaries.  Note that modifications are made to the SDSFIE 
Library files as the filter is built. These modifications do not impact the performance or 
appearance of the SDSFIE data; instead, they allow the SDSFIE Browser to view and print this 
selected subset as if no other features existed.  Modifications also allow the SDSFIE Generator 
and all "Builder" tools to build customized schemas that only contain information related to the 
selected features.  This database contains all of the feature datasets and classes that represent 
coastal features preformatted with the required attribution of the spatial data standard.


(2)  Filter files (*.sdf) store selected features into one file enabling it to be transferable 
between users.  The eCoastal database filter file is available for download from the eCoastal 
website: http://eCoastal.usace.army.mil/   Instructions in implementing the eCoastal database 
filter are available in Appendix D.
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Figure 2‑1


b.  Basemap feature datasets and classes have been included in the eCoastal data model.  
If the features contained in the eCoastal data model do not completely meet a user’s data 
requirement needs, additional features from SDSFIE can be appended to the geodatabase 
template using the tools available in the Geodatabase Builder of the SDSFIE application.  
Instructions are provided in Appendix D on making modifications or additions to the template 
geodatabase.  


c.  Data models.  The eCoastal data model provides the framework to store coastal-
related 
datasets.  The framework includes such items as the feature dataset/class containers, 
nomenclature of features, standardized table attributes, and relationships between features. 
Appendix D in this manual provides a detailed diagram of the eCoastal data model.


d. To obtain additional information on the Spatial Data Standard for Facilities, 
Infrastructure, and Environment, please refer to the documentation available from the 
CADD/GIS center or by accessing the SDSFIE website.  

2-6. Metadata Requirements.


a. All data produced or acquired by the US Army Corps of Engineers must have Federal 
Geographic Data Committee (FGDC) compliant metadata.  If data is produced or acquired by a 
contractor, the contractor is to provide metadata files for all geospatial data produced under any 
contract. Geospatial data is information identifying the geographic location and characteristics of 
natural or constructed features and boundaries on earth. The geospatial data that must meet these 
requirements are those generated in a: Geographic Information System (GIS); Land Information 
System (LIS); Remote Sensing or Image Processing system; Computer-Aided Design and 
Drafting (CADD) system; Automated Mapping/Facilities Management (AM/FM) system; as 
well as other computer systems that employ or reference data using absolute, relative, or 
assumed coordinates.  The metadata file should conform to the Spatial Data Transfer Standards 
(SDTS)/ Federal Information Processing Standard (FIPS) 173, Federal Geographic Data 
Committee (FGDC) standards, and the Tri-Services Spatial Data (TSSDSFIE). 



b.  Output from the metadata generator software (CorpsMet, or ArcCatalog Metadata 
creator) is the standard format for all metadata files created for USACE.  The digital metadata 
files must be provided along with each final product deliverable, unless approved in writing by 
the Contracting Officer. 



c. Benefits.  Recording metadata preserves the integrity of the enterprise GIS.  



(1)  Having metadata records associated with each piece of data mitigates the effects of 
staff turnover and memory loss.  



(2)  It allows data to be re-used and updated while providing documentation of data 
sources and its quality.  



(3)  Metadata helps all users understand data, determine its fitness for use, and facilitate 
transfer of data and its interpretation by new users.  



(4)  Providing information to data catalogs and clearinghouses allows future spatial data 
sharing.  



(5)  Metadata limits liability by preventing data from being inappropriately used or 
provides protection if data is inappropriately used with usage restrictions in the metadata record.  



(6)  Maintaining current metadata records can reduce costs with tools that ease the overall 
burden of data population and maintenance, as 70% of all GIS costs are data related.  



(7)  Managing metadata is evidence of prudent data stewardship. An organization that 
takes the time to create and maintain quality metadata will likely take the time to develop good 
quality, clean data.



d. District spatial data contracts require that all new data is delivered in SDSFIE 
compliant formats with supporting metadata.  Historic data is loaded when new studies begin 
that require historic data; these new studies provide the funding for reformatting and loading this 
data into databases.  Loading data for some districts is an on-going process funded through its 
eGIS program.  

2-7. Supplemental Databases. 



a. An SDSFIE-compliant geodatabase is put in place to manage and store all GIS data on 
designated GIS file servers.  All spatial data is housed in an enterprise-level geodatabase using 
ESRI’s ArcSDE™ (see Chapter 3 and 4).   An additional database structure to assist with data 
management has also been included in the eCoastal system. 


b. The GIS Management Database was created for indexing and categorizing non-spatial 
data.  This database keeps an inventory of project codes, layer files, different types of surveys, 
historical photos and other documents associated with the layer files within the geodatabase (see 
project codes and layer files in Chapter 3).  This database stores a GIS organization’s non-spatial 
data and it fuels the eGIS Toolbox (see Chapter 7).  Like the eGIS Enterprise Geodatabase, the 
GIS Management database allows users to have a central repository of all non-spatial data, as 
well as allowing users the ability to easily find their system’s existing data.   The GIS 
Management Database is available online through an interface that connects to an underlying 
database.  The online interface allows developers and advanced eCoastal users to easily upload 
non-spatial data into the system.

2-8. The Interfaces of eCoastal. 



a. Products and capabilities can be combined with data analysis tools to allow users to 
understand and analyze more data in less time and provide a mechanism to convert the data into 
useful information in a cost-effective and timely manner. These tools incorporate commercial 
off-the-shelf (COTS) technologies (ArcGIS) where practical with other tools normally associated 
with developing projects. The approach is highly modular so that each tool can operate 
independently or in conjunction with others. Additionally, this design allows for the easy 
incorporation of new technologies and capabilities as new requirements are identified. 



b.  Key to improving the analysis process is reducing the effort required to get 
information into analysis tools. Techniques are available to automatically prepare data extraction 
results for input to databases, geographic information systems, data visualization, and other 
analysis tools. These techniques enable users and support staff to quickly and easily follow links 
from one representation of the data to another. For example, the user can search for documents 
that reference dredge events, and request that the results be displayed on a map or timeline. The 
resulting display may show a project map marking areas that have been involved with dredging 
operations. The user can now spatially understand activity, and more easily discern patterns or 
trends of activity that would be hard to understand simply by reading textual data. 



c.  GIS Power Users and Data Viewers.  Power Users are advanced, technical users who 
require the ability to manipulate datasets for data analysis.  Data Viewers also need access to the 
data; however most of their analyses can be done by simply toggling or overlaying layers.  To 
meet the needs of each user, two interfaces have been created for the eCoastal system.  Both 
interfaces are designed to read data stored in the central eCoastal database and contain a series of 
custom applications designed to meet the needs of engineers working on various projects such as 
Regional Sediment Management, the National Shoreline Management Program, and Dredge 
Material and Management Plans.  Power Users require licenses to ArcGIS desktop software that 
permit the user to take advantage of all the tools in the ArcGIS environment.  In addition, custom 
applications developed specifically for coastal engineers can be launched in this interface.  While 
the high costs associated with purchasing ArcGIS licenses may not be feasible for the casual GIS 
user, internet mapping technology has been included as part of the eCoastal interface.  Through 
ESRI’s ArcIMS software, all users with an internet connection can access spatial data.



d.  For the Data Viewer user and the general public, data stored in the eCoastal database 
can be accessed through ArcIMS. ArcIMS or ArcInternet Map Server is a web map server 
produced by ESRI.  Interactive maps served with ArcIMS have layers that can be turned on and 
off or features with attributes that can be queried. A visitor to a site driven by ArcIMS only 
needs a web browser to view a read-only copy of the data. The GIS and database are maintained 
n the server side, so the user is not required to have any special hardware or software for this 
ype of GIS interaction.



e.  The eGIS Toolbox assists GIS users in data analysis and provides access to the 
geodatabase through the ArcGIS ArcMap interface.  The ArcGIS Desktop applications are 
developed using ArcObjects. When using an application such as ArcMap, the user is likely 
looking at or working with ArcObjects.  The graphical user interface in each custom eCoastal 
application is developed using the same objects.  Each application’s interface contains similar 
toolbars, menus, commands, and tools.  The eGIS Toolbox is distributed as an extension to the 
ArcGIS environment.  Users can choose which tools to load into their toolbar.   Custom tools are 
developed for those who are not daily ArcGIS users.  These tools generally provide a simple 
interface to common GIS tasks such as locating data stored in the geodatabase, building attribute 
queries, or designing a map layout.  Tools designed specifically for coastal applications include: 
viewing dredging history information, plotting and viewing cross-sections of XYZ survey data, 
calculation of volume difference between surveys, 3D survey viewer tools, and the ability to 
import and plot beach profile data as discussed in Chapter 7.


(1)  Many other companies are producing their own software to perform the same 
function as ESRI’s internet mapping service. There are also open source alternatives to ArcIMS. 




(a)  Many Districts and other agencies publish the URLs to ArcIMS services that host 
coastal geospatial data. ArcIMS gives users basic capabilities of a mapping environment such as 
zoom in, zoom out, pan, query, identify, etc. If the map service is unrestricted, the user may use 
ArcMap to connect to the ArcIMS service. This allows the user to layer the data contained in the 
map service with that of data stored in a local database.



(b)  Tools (See Chapter 8) have been created as part of the eCoastal program for use in an 
ArcIMS environment.  These tools are similar to those in the desktop tools of the eGIS Toolbox 
but designed to work on an internet-based platform.  



(2)  The eCoastal program frequently surveys the coastal engineering community to 
determine what other technologies, models, and/or applications exist that engineers are 
integrating into their data analysis procedures.  Some of these procedures are incorporated into 
eCoastal by modifying the eCoastal database template to allow application data outputs to be 
properly stored in the database container or additions and/or alterations are made to existing 
eCoastal tools.



(3)  The eCoastal installation packages (see Chapter 6) distributed to Corps districts also 
include related coastal applications developed outside the eCoastal program. USGS’s Digital 
Shoreline Analysis System (DSAS) and ERDC’s SWRRP toolbar supplement the eCoastal 
installation package. DSAS is a software extension to ESRI ArcGIS v.9+, developed by USGS, 
that enables a user to calculate shoreline rate-of-change statistics from multiple historic shoreline 
positions.  This interface helps users conduct shoreline change analysis with simple buttons and 
menus.  The SWWRP ArcGIS toolbar provides data-on-demand access to a variety of sources 
via web services.  This toolbar embraces the concept of enterprise GIS.  Data such as the historic 
stream gauge statistics from the USGS, EPA STORET, and DBHYDRO database remain 
physically located at the host location.  The SWWRP toolbar uses the web services technology to 
connect and retrieve data from the distributed locations.  This data is delivered directly to the 
user’s ArcMap session.


f.  eCoastal Distributed Architecture uses custom applications overlaying an SDSFIE-
compliant geodatabase to provide instant access to data and tools. eCoastal provides baseline 
information for effective planning and predicting of regional and local coastal processes. The 
data management architecture of eCoastal mirrors the concept of Regional Sediment 
Management (RSM).  RSM uses a regional approach to study local projects—allowing engineers 
to take into consideration the temporal impacts of adjacent projects.  By extending the technical 
architecture of eCoastal throughout the coastal engineering community, subject-matter experts 
can continue building and analyzing datasets.  All interested parties can connect, access, search, 
and retrieve the data necessary for a project by inputting the final products into a standardized, 
enterprise system.  The efficient leveraging of these resources increases productivity and allows 
for more accurate, informed decision-making.  



(1)  eCoastal integrates commercial off-the-shelf software, custom applications (desktop 
and web based access), servers, mass storage devices, and data standards with public and 
commercial web services as shown below in Figure 2-2.  It consists of several ESRI products 
including ArcSDE, ArcGIS, and ArcIMS.  These products are integrated with a relational 
geodatabase technology such as SQL Server or Oracle.  The geodatabase must be compliant with 
the Spatial Data Standards according to ER 1110-1-8156 and EM 1110-1-2902.  


(2) Each District using the eCoastal SDSFIE geodatabase allows new applications to be 
developed by any lab, district, agency, or industry to be usable throughout USACE saving 
development costs and making it easier to share new tools throughout the Corps.  The key 
benefit is that districts are on their way to implementing eGIS once this architecture has been 
established.     
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Figure 2‑2


(a)  Data may be stored in a single geodatabase, but data retrieval performance is 
improved when distributed database architecture is used—especially when terabytes of data are 
being retrieved.  Access to data is through ArcSDE or web based applications that directly 
connect (depending on the requirement).  Several approaches may be used to access and use the 
data, including downloading data from the geodatabase to a desktop for use in a project GIS, or 
in other applications such as a numerical model.  



(b)  ArcIMS provides functions and access to quickly produce graphics and maps for 
meetings and reports.  ArcIMS is an internet web browser interface to the data in the 
geodatabases. 

2-9. Distributed Network Applications.  



a.  Standards describe only the shape of metadata—not the format.  Standards use 
consistent terminology to describe digital datasets.  Standardized digital files can be read and 
interpreted by people and machines.  Standardizing versions of digital metadata allows systems 
to be designed to mine for data wherever it exists on a connected network.  Metadata can be 
organized in ‘card catalog’ format to make it easier for data miners to locate data.  This system is 
best accomplished using a distributed GIS such as eCoastal.  While data producers will produce 
the metadata, the data users discover the resources with metadata, and the catalog will provide a 
place for producers and users to meet via the metadata.  


b.  With ESRI’s Metadata Services technology, users everywhere can browse any 
district’s geodatabase. Metadata Services are built on the functions of ESRI’s ArcIMS, 
ArcCatalog, and ArcSDE.  Metadata Services use ArcIMS for the framework and architecture; it 
uses ArcCatalog for creating, authoring, and publishing metadata, and it uses ArcSDE as the 
interface to the SDSFIE database that stores published documents.  The components (detailed in 
Chapter 3) required for Metadata Services are also required for eCoastal.  With Metadata 
Explorer, all users can search and browse the contents of a metadata service for another District’s 
database or data managed at another source that uses the same standard system architecture. All 
source data linked in a Metadata Service is easily accessed with either ArcCatalog or Metadata 
Explorer.  

2-10. National Coastal Databank.



a.  The eCoastal program has been added to the National Coastal Databank (NCDB).  The 
NCDB is a web-based application that can be accessed with a web browser. It enables users to 
search for and retrieve spatial and non-spatial data specifically pertaining to coastal areas.  The 
NCDB uses the same technology required for ArcIMS Metadata Services.  The NCDB provides 
a single point of access to metadata from every participating NCDB agency.  It handles user 
authentication, metadata search functionality, data transportation, geoprocessing, user 
management, and system configuration.



b.  National Coastal Databank contributes to data management activities of the Integrated 
Ocean Observing System (IOOS), a 14-agency initiative under the National Ocean Partnership 
Program (NOPP). The Corps of Engineers is a member along with USGS, NOAA, EPA, NASA, 
and Navy.


(1) IOOS collects coastal, ocean, and mapping data to be distributed through a data 
management/access program.  

(2) To be included in NCDB, agencies need to register as a 
node on the NCDB 
framework to be recognized by the system.  For more information or 
instructions on 
establishing a node on the National Coastal Databank network, please 
visit 
http://gis.sam.usace.army.mil/ncdb/
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Figure 2‑3
2-11. Importance of Data Access, Delivery, and Organization.



a. Best practices for data management.  With adequate access to datasets, geographic 
information systems can be used to empower users to visualize, create, and present spatially 
related objects.  Users can reveal hidden trends and distributions in spatial datasets or create 
maps to convey a message about the data.  



(1)  Since most users of the eCoastal system will not be involved in the data procurement, 
formatting, or storage, it is important to provide tools and procedures that make it easy for 
anyone to quickly locate data on the enterprise GIS servers.  


(2) A principle element of  implementing an enterprise GIS is to deliver spatial 
information products, services, and standard datasets to all business elements and processes of 
the organization.  The eCoastal program requires the use of existing data standards to assist in 
the distribution.  The development of local standards is recommended to provide a firm 
organizational framework for data management.



b.  Working with other agency standards.  SDSFIE, or Spatial Data Standard for 
Facilities, Infrastructure, and Environment, is a Department of Defense (DoD) data standard that 
requires that non-standardized data acquired or created by a DoD command is converted into an 
SDSFIE-compliant format; however, often data acquired by the USACE is obtained from 
sources other than DoD commands.  Some outside agencies such as USGS, DEP, and ESRI, 
deliver particular datasets in a standardized format.  If a data set delivered already meets a data 
standard, it is important to honor the existing format and refrain from converting the data into an 
SDSFIE-compliant format.  Honoring the native format of the data set provides a nearly 
seamless transition when updating or appending to this data set.  Appendix G details how 
agency-standard data is stored in the geodatabase.


c.  Incorporation of local standards.  In addition to data standards, it is also critical to 
enforce operating procedures and standards at local district levels.  Systems based on Standard 
Operating Procedures (SOPs) ensure consistency and quality.  SOPs are written instructions 
detailing the standard performance of a specific function.


(1)  Implementing an SOP prior to establishing an eCoastal system provides written 
directions to all members of the team to be followed during the planning and implementation of 
new data acquisition, generating USACE datasets, mapping projects, or application development. 
The SOP should be applicable to all projects with any component of eCoastal or Regional 
Sediment Management funding. 


(2)  Districts create SOPs to outline the protocol for data management. SOPs provide a 
written outline of steps to be taken when incorporating new data into a system. Mature SOPs can 
instruct users on every detail of data creation, naming, storage, and data access making the 
development of the eCoastal system formalized and monitored.  An example of Standard 
Operating Procedures established for a GIS workgroup is shown in Appendix E.


d.  Application management.  Updates to the eCoastal database template and eGIS 
toolbox are posted to the eCoastal website:   http://ecoastal.usace.army.mil.  When updated 
versions are posted to the site, a version control document is included to describe modifications 
or additions to the application. Version control is the system commonly used in engineering and 
software development to manage multiple revisions of the same unit of information.  Changes to 
these documents are identified by an associated number or letter code such as the "revision 
number," "revision level," or "revision" and historically associated with the person making the 
change.   Quarterly, a notification will be sent to the eCoastal user community announcing the 
availability of new or modified tools on the website.  



e.  The Custom applications included in the eCoastal distribution are chosen in 
consideration of coastal engineering needs.  Applications are periodically modified based on 
feedback from the users.  To request a modification to the eCoastal tools, a software requirement 
change document must be submitted.  The software requirement change document can be found 
on the eCoastal website.  The software requirements documentation process communicates 
unanticipated, required changes to the application due to changes in technology requirements or 
staffing, organizational, or management requirements. 

2-12. Building an eCoastal Team.



a.  Getting Started.  A designated plan and dedicated group of people must be identified 
before any eCoastal architecture is implemented.  An organization should consider the following 
pre-setup questions when developing an implementation plan for eCoastal.  If a District does not 
already have a mature GIS program, the following questions should be discussed in the planning 
phase for the eCoastal program:


(1)  What type of computing environment will be used?  eCoastal will be hosted from 
Windows Server and workstation platforms. Each user will need a copy of the latest ArcGIS 9.x 
software to access this project.



(2)  What GIS software will be used?  The answer to this question may affect the data 
format chosen by the organization. Each user will need a copy of the latest ArcGIS 9.x software 
to access this project. To access all of the tools available in the eGIS toolbox, Spatial Analyst 
and 3D Analyst extensions will also be required. 



(3)  How many concurrent users will be accessing the data?  at how many locations?  
Single user, multiple individual users at one location, multiple users accessing a server, or single 
users at several regional offices are possible, but determined by the type of data license 
purchased by the organization. 



(4)  Are periodic data updates required, and if so, how frequently?  It must first be 
determined whether complete replacements of the data are required or if transactional updates 
(changes only) are preferred.  Data publishers have various ways of handling data maintenance.  
In some cases, it is best to negotiate the maintenance schedule with the initial data license. 


(5)  Is it best to start small, and then expand?  There are many reasons organizations 
decide to start building a database for one metropolitan area or a few states, and then expand the 
database to cover a state or the entire country. If so, first consider an expected expansion 
schedule.  Then, the data publisher may take this schedule into consideration when pricing and 
licensing the data. 



b. The questions below should be address by all Districts prior to implementing eCoastal:

(1)  What are the specific geographic features needed?  It is necessary to determine how 
detailed the data must be in order to get what an organization requires from a GIS.  Simpler 
features, such as streets, also require some decision-making about their representation 
(centerlines, double-lined streets, or connected routes). In the eCoastal GIS, data scale is 
particularly relevant to NOAA charts. NOAA Charts are available in a variety of scales and 
resolutions. Datasets should only be added if they are useful in the scale in which they are 
provided. If a NOAA chart is often used to examine a small inlet, the 1:40000 NOAA chart 
should be used instead of the 1:80000 chart. 


(2)  What attributes of those features are needed?  An organization’s goals determine 
whether some or all of the following attributes are needed: street name, route number, road class, 
road surface class, address, ranges, traffic volume, and under- or overpass. Adding more 
attributes to the layer provides more information to the user. In the eCoastal GIS, some datasets 
require many attributes in order to make the layer comprehensive. For instance, a coordinate is 
not sufficient for Boring Log data; a boring log ID must be applied to the coordinate to provide 
details about the data set. 



(3)  What is the geographic extent of the area of interest?  Data can be acquired for an 
area as small as a ZIP Code or as large as the entire world. Once the size is determined for the 
area in which data is needed, all datasets to be included in the eCoastal GIS are to reside in that 
designated project area. Datasets (such as roads) can be cropped to represent only the area of 
interest. 



(4)  How current must the data be?  The eCoastal GIS can accept historic and current 
datasets. Historic data is vital for the Dredging History application, Bathymetric Volume 
Calculator, Bathymetric Profile Utility, and Historical Photos application. A time series of data 
allows the user to make comparisons from year to year to draw comparisons. 



(5)  Which of the datasets identified may be licensed from the same data publisher?  It is 
possible to layer datasets from multiple data publishers and use them successfully; however, data 
publishers typically develop their datasets independently using different sources. Therefore, 
datasets from different publishers may not precisely overlay, and it is not guaranteed that feature 
identification attributes will be the same in different datasets. With a large project (e.g., if data is 
to be obtained for an entire country), consider testing the proposed data set combination (i.e., 
creating a prototype) on a small region such as one or a few counties. 



(6)  Can derivative products be published with the data?  If hard-copy or printed maps 
are created to be given away or sold within or outside the organization, the data will be licensed 
differently. Publishing the data on an Intranet or the Internet will also affect the license. Most 
data publishers restrict this redistribution in their license agreements. If an organization is 
unclear whether the intended use of the data is permitted, it should consult its marketing 
representative. 



(7)  Are there restrictions on the viewing or delivery of datasets within the eCoastal GIS?  
It is often assumed that all datasets within eCoastal are available and viewable to the general 
public — especially since RSM is a federal project. To be certain, investigate the source of all 
datasets within the GIS. There may be areas within an eCoastal project’s boundaries that are 
under litigation. Datasets in these areas are not typically viewable by the general public—
particularly if litigation funds were used to acquire the datasets. An Office of Counsel may have 
this information about these areas. There may be other datasets within the RSM boundary that 
were acquired through MOUs (Memorandum of Understanding). These are typically borrowed 
datasets from state, county, or city agencies. Even though a "data swap" may have taken place, 
there are normally restrictions to the swapped data. An Office of Counsel may have a copy of the 
MOU to protect users from data delivery requests in the future. If the RSM GIS datasets are 
found to have viewing and/or delivery restrictions, mark them in some way.   



(a)  It is suggested that datasets are denoted as having one of the following restrictions: 

· Outside the Corps, this data is not viewable nor can it be distributed. 

· Outside the Corps, this data is viewable only. 



c. Getting the right people to do the job.  Having the right type of people supporting and 
using the eCoastal program affects the overall outcome of the system implementation. Each 
USACE District has named a GIS point of contact or Geospatial Data and Systems manager per 
the Engineer Manual 1110-1-2909, Engineering and Design, Geospatial Data and Systems.  This 
EM provides technical guidance and procedures for compliance with the policy in Corps of 
Engineers ER 1110-1-8156 Policies, Guidance, and Requirements for Geospatial Data and 
Systems (GD&S). The named person is responsible for disseminating relevant information to 
members throughout the District’s geospatial data community; this person is also the focal point 
for information exchange between the District, Army Corps of Engineers Headquarters, and 
other agencies and organizations.  The GD&S Manager should also provide the initial guidance 
to Project Managers on the potential use of geospatial technologies for the project and 
operations.


(1)  eCoastal Team Lead.  It is vital that the designated eCoastal Team Lead is proficient 
in GIS and IT technologies and is aware of the variety of uses for GIS throughout the District.  
Having a vested Federal employee as the Team Lead will help provide insight to internal District 
politics and promote stability in the eCoastal program. A group of GIS professionals is employed 
under the direction of the eCoastal Team Lead to build and support the underlying architecture of 
eCoastal and provide an on-going population of the geodatabase with datasets as requested by 
the SME Champion.


 

(2)  GIS Champion.  Ideally, the District GD&S Manager should elect a GIS Champion 
for the eCoastal program. A “GIS Champion” is someone who sees the value of GIS to his or her 
department and promotes or champions the GIS concept to the governing body to secure 
funding.  The GIS Champion should have a good to excellent understanding of GD&S 
technology and related technical issues, as well as excellent communication skills.  Effective 
communication skills are necessary when communicating with the Subject Matter Expert 
Champion.  Frequent meetings between these two positions should be expected because the GIS 
Champion is responsible for understanding the needs and requests of the Subject Matter Expert 
Champion.  



(3)  The SME.  The Subject Matter Expert (SME) champion in support of the eCoastal 
program should have significant knowledge in coastal engineering technology and also support 
and implement effective data management.  The SME champion will drive the use of and further 
the development of eCoastal’s applications.  



(4)  The User.  Users of the eCoastal program may vary from District to District.  
Although the eCoastal system is open to any user with an interest in coastal data, users will be 
primarily coastal engineers working specifically with acquired datasets to do spatial analysis on a 
particular project.  As the database becomes larger, so will the user base.  A user group meeting 
can be held periodically to get feedback from technical users, power users, and data viewers to 
ensure that all are satisfied with the database content.  The feedback will be used to enhance 
future releases of eCoastal.

2-13. Who Uses This System?



a.  The foremost responsibility of US Army Corps of Engineers  employees is to represent 
the best interests of the United States and its citizens.  At nearly every stage of the eCoastal 
program’s development process, the application was reviewed to insure that each customer 
received the full scope of all resources available to the design team.  One goal of the eCoastal 
initiative was to provide all the tools necessary for all USACE employees to make decisions 
based on the best interests of the Nation, the Army, and the public. Recognizing this preeminent 
responsibility is critical to the execution and balance of USACE’s many interests.



(1)  The goal of the eCoastal program is to deliver coastal datasets to users while keeping 
the system accessible to the data creators and users.  While data management is a key principle in 
eCoastal, the data contained in the database is a more important asset.  The eCoastal program 
should be housed in a Division (such as Planning, Engineering, Operations) where engineers can 
be the subject matter experts to protect the integrity of the source and quality of data,.



(2)  eCoastal enables USACE to make informed decisions by understanding the impacts 
of future coastal projects and their impacts on all customers affected.  Data can be easily 
accessed without having to understand a particular work unit’s data management protocol 
regardless of which division employs the user.  


Example:  The Office of Counsel may need an aerial image of a project under litigation.  
Engineering Division may need the status of a beach fill project or Operations Division may 
need statistics on the dredging.  All of these tasks can be easily performed with the data and 
tools in eCoastal.



b.  Local and federal agency support.  Local and federal organizations as well as 
universities were involved in the development of eCoastal to leverage the resources of the public 
and private sectors to meet regional and national needs.  Other federal agencies, such as NOAA 
and USGS, have successfully emplaced powerful enterprise GIS applications.  Collaborating 
with other agencies during application development and the acquisition of data allows existing 
eGIS projects to be linked together to form a variety of new systems.  



c.  Establishing or joining a user group can be useful to open the lines of communication 
and unite local sponsors of geospatial data users throughout their region.  The user group should 
have the following objectives:


(1) Identify users of geospatial data within the region    



(2) Facilitate communications between these users.


(3) Catalog the existing geodatasets of all participating members.


(4) Discuss future geospatial data collection initiatives.



d.  Local universities.  Establishing a working relationship with local universities can 
benefit a District’s eCoastal program as GIS has become an indispensable planning and 
mitigation tools. No other technology can match GIS’s ability to visualize vulnerabilities, 
opportunities, mitigation, and disaster response strategies; however, many Districts lack 
sufficient GIS expertise or access.  Fostering relationships between the USACE and institutions 
of higher education can put GIS resources to better u[image: image4.png]
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