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APPENDIX E

     Case Examples of eCoastal Tools


E-1. 
eCoastal Enterprise Survey Analysis Management System.   The following example is an 
excerpt from the eCoastal Enterprise Survey Analysis & Management System (SAMS) – White 
Paper by Mark D Penton, Greg Dreaper, Irven Ingram, and Teresa Parks (CESAM-OP-J):   
http://ecoastal.sam.usace.army.mil/documents.asp/
[image: image1.png]The eCoastal Survey Analysis & Management System, hereinafter referred to as SAMS, is a
system developed by the Mobile District Corps of Engineers that broadly functions as an
enterprise GIS application designed to facilitate the collection, storage and retrieval of
finished survey products from a GIS. eCoastal is a subset of the eGIS Enterprise concept
being developed by the US Army Corps of Engineers that is a framework for developing GIS
that manage the coastal environment.

2. eCoastal SAMS Components

The eCoastal SAMS is a distributed GIS architecture designed to efficiently move survey
data from the organization collecting the survey data to the GIS where mapping and
analysis tools can be used to compute accurate dredging volumes. This includes an SDS
compliant database schema to store the data spatially, a web application to provide for
project setup and management, an ArcGIS desktop application to process the raw survey
ASCII data into the final formatted GIS data layer, and an ArcIMS mapping and analysis
component. ArcIMS is ESRI's server based system of delivering GIS data to the end user in
a georeferenced map accessible via a web browser such as Internet Explorer.



[image: image2.png]2.3 eCoastal SAMS Web Application

The eCoastal SAMS web application, as shown in Figure 1 - eCoastal Survey Management, is
the application that initially establishes the existence of a new survey in the system. The
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Figure 1 - eCoastal Survey Management

user can add or, once a survey is loaded, edit existing survey project information. Initially
an authorized user would establish a new survey into the system. This involves as a
minimum selecting the type of survey and providing the minimum required information.
Types of surveys allowed are Bathymetric, Profile, and Topographic. Unique survey ids are
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Figure 2 - eCoastal Add Survey

automatically established for each n:

survey based on the class of survey selected by the

user. The user fills out the fields shown in Figure 2 - eCoastal Add Survey. Fields marked



[image: image4.png]with the asterisk are mandatory fields. It is at this point the user selects and uploads the
initial ASCII Gata for 2 survey into the database. Processing o the desktop with ArcGIS
cannot proceed until the survey project data is properly established and the survey ASCIT
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Figure 3 - Pending Processing

Gata is uploaded to the enterprise database. After the raw data file has been succassfully
uploaded into the enterprise database the survey is marked as a Survey Pending Data Load.
This simply means that the survey is ready to be processed by ArcGIS on the desktop. The.
Survey Pending Data Load page is shown in Figure 3 - Pending Processing. This page is
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Figure 4 - eCoastal Edit Survey

accessible by clicking the Surveys Pending Data Load menu bar item as seen in Figure 1 -
eCoastal Survey Management. At this point the survey project metadata is still editable and
can be changed by clicking the survey id hyperlink shown in Figure 3 - Pending Processing
After clicking the survey id hyperlink, survey project data as shown in Figure 4 - eCoastal
Edit Survey may be changed and the raw survey data may also be reloaded at this point if
necessary.



 
[image: image6.png]2.4 eCoastal SAMS ArcMap Application

Once the survey project data has been established and the raw survey data has been
uploaded into the enterprise database the survey is now ready for processing by the
eCoastal SAMS ArcGIS desktop application as shown in Figure 5 - ArcMap Survey
Application. This application takes the raw survey data and processes the survey data for
final storage in the appropriate SDS compliant feature class or in the proper survey business
table in the enterprise geodatabase. During this process the data is reprojected to
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Figure 5 - ArcMap Survey Application



 [image: image7.png]geographic WGS84 coordinates and properly attributed. Supporting business tables are
properly populated to support data access and other enginesring analysis applications. The
processing of the survey data in ArcMap can be performed interactively by 2 user o s an
unattended process on a dedicated GIS workstation. The dedicated workstation would
require access to an ArcEditor license if the loading of finished survey data into an ArcSDE
feature class were required.

The ArcMap survey application is broken down into two distinct operations, a pre-procassing
routine and a post-processing routine. The pre-processing routine takes the raw survey data
up to the point where it is ready to be loaded into the appropriate survey business table or

SDE feature class table. At this point the survey exists as a finished shapefile on the ArcGIS



 
[image: image8.png]workstation. The post-processing routine takes the finished shapefile and loads it into the
ArcSDE feature class or loads the shapsfile attributes ino the survey business table. Prior
to final loading into the enterprise database the survey must be approved before the ArcMap
application is able to accomplish final loading. As shown in Figure 6 - Survey Approval Page
the survey is sither approved or disapproved at this point.

The survey shown on the approval page is simply a snapshot of the map taken at the
conclusion of a successful pre-processing routine. Through visual inspection alone is the
survey usually approved or disapproved. One exception to the process of approving or
disapproving surveys through visual inspection is the internal accuracy test performed on
certain profile surveys. In order to have the capability to view survey points in a profile
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Figure 6 - Survey Approval Page



 [image: image9.png]view, a set of survey points must be associated with a specific station line so that these
points and the station line can be plotted in profile view. This association of survey points
to station lines also allows volumetric calculations base on average end arez procedures.

In the case of multi-beam hydrographic or bathymetric LIDAR surveys where a large
number of points are collected over a large area, such as the survey shown in Figure 6 the
SAMS process will step through each station line contained by the survey and by buffering
each station line 10 feet on both sides, a slice of the points is selected and associated with
that specific station line. Figure 7 illustrates the application of the 10 foot buffers (shown in
blue) by each station line effectively slicing a section of survey points for each station line
from a multi-beam survey.




[image: image10.png]For more traditional bathymetric profile surveys, such as the on shown in Figure 8 - Channel
Profile Survey, the SAMS process, as stated previously, applies an accuracy test to these
types of surveys. In order to assign survey points a station line id, the application must

Figure 7 - Buffered Station Lines

accomplish this through the use of certain geo-processing techniques. Notice that the
application of the 10 foot station line buffer in Figure 8 does not necessarily capture all the
survey points across the profile. This is obviously an indication that many of the survey
profile paints lie further than 10 fest from a station line. SAMS makes an attempt to
quantify a percentage of the survey points capable of producing a usable channel profile and



 [image: image11.png]/

Figure 8 - Channel Profile Survey

applies the following rule. At least 70% percant of the survey points lying between the
channel top of slopes lines (shown in red) in Figure 8 must be within 10 fest of either sice of
a station line.



 
[image: image12.png]To accomplish this calculation the channel centerline is buffered to match the average width
of the station lines as measured from top of slope o top of slope across the channel. The
buffer, shown by the green shading in Figure 9 - Profile Survey Accuracy Test is used to
select only the survey points in the buffer, discarding what essentially lies outside of the top
of slope lines. Please note here that the points outside of the top of slope lines are not
thrown away, they are simply not assigned a station id.

As the survey points are selected via the station line buffers shown in Figure 9 a running
total of these points is kept. At the conclusion of the station line buffering process the total

Figure 9 - Profile Survey Accuracy Test

points selected by the centerline buffer is divided into the running total maintained by the
station line buffering to produce the final percentage. If the 70% figure is not attainable the
processing is halted nd the system e-mails authorized users of this condition.

The classes of bathymetric profile surveys submitted to this accuracy test are shown in
Table 3 - Accuracy Test Profile Surveys below.



 [image: image13.png]Profile Surveys Verified With Accuracy Test

Class Description
ADC Profile After Dredge Channel Cross Section Survey
BOC Profile Before Dredge Channel Cross Section Survey
ccs Profile Channel Condition Cross Section Survey

css Profile Channel Cross Section Survey.

bcc Profile After Dredge Channel Condition Survey

Table 3 - Accuracy Test Profile Surveys




 
[image: image14.png]3. eCoastal Mapping Services

Another key aspect of the eCoastal entarprise is the requirement to share centralized data
with remote users or users who are casual viewers of the data. The data delivery pipeline in
this case is the Internet. ArcIMS is a server based set of scalable components that allow for
the sharing of GIS datasets via the Intemet. These datasets are referenced into mapping
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Figure 13 - eCoastal ArcIMS Interface



 [image: image15.png]services created by ArcIMS and can be viewed interactively using a web browser. The
eCoastal SAMS provides tools to interact with the 3D channel framework and the survey
Gata through an interactive channel profile tool hereinafter refarred to as the ArcIMS Profiler
Tool. Figure 13 - eCoastal ArCIMS Interface is the web-mapping interface to the GIS data
served by ArcIMS. This particular view shows the channel with an overlay of the survey
limits of an existing survey denoted by the blue polygon. Contained in the purple bordered
area in Figure 13 are the tools to initiate access to the ArcIMS Profiler Tool.

« Zoom Limits - Zooms the user to the bounding extent of the selected survey.

« Show Limits - Placss the survey limits on the map symbolized with the blue
border.

« Survey Details - Retrieves some statistical data about the specific survey as
shown in Figure 14 - Survey Details.



 
[image: image16.png]« Process Survey - Starts the ArcIMS Profiler Tool as shown in Figure 15 - eCoastal
Channel Profiler.

Survey Details

Sirvey Dscription 1o 0rashE U e survey of Mot B
Date of survey aisiass

Figure 14 - Survey Details
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Figure 15 - eCoastal Channel Profiler

‘The Profiler tool allows 2 user to overlay a profile of a set survey data against the channel
design template. The plot of a station line on the graph in Figure 15, as indicated by the



 [image: image18.png]green line is generated on the fly from data stored in the Survey Channel Template business
table as hereinbefore mentioned in this document. The profile plot of the survey data for
this station line is pulled from the Survey Sounding Point, or the Survey Elevation Profile
Point business table. Optionally the data can be pulled from the Sounding Point or the
Elevation Profile Point SDE feature class. The ArcIMS Profiler Tool has the capability to
calculate volumes between any two consecutive stations based on average end area
methodology outlined in Chapter 15 Dredge Measurement and Payment Volume
Computations of EM 1110-2-1003 Engineering and Design - Hydrographic Surveying. Total
volume for the survey can also be calculated and printed in report form. It should be
emphasized that use of this tool requires nothing but Internet Explorer.






E-2. 
Standard Operating Procedure Examples.


a.  Every quality system is based on its Standard Operating Procedures (SOPs).  SOPs are 
detailed instructions written as a reference to achieve uniformity of the performance of a specific 
function.  The purpose of a implementing an SOP prior to establishing an eCoastal system is to 
provide direction to all members of the team in the documentation and procedures to be followed 
during the planning and implementation of new data acquisition, generating USACE datasets, 
mapping projects, or application development.



b.  The following procedures have been outlined by the Mobile District’s Spatial Data 
Branch for standardizing the internal protocol for Data Storage, Managing Project Codes, MXD 
File storage, Directory Structures, and Shapefile and Imagery Naming Conventions.  Similar 
guidance should be established at each District to ensure a uniform approach to data management 
in a team environment.


E-3.
 Standard Operating Procedure Examples: Data Storage.


a.  The following are excerpts from the Mobile District’s Spatial Data Branch’s guide for 
Standard Operating Procedures regarding the internal protocol for storage of data in all phases of 
a project:
Definitions

Draft Product 

Product that has been either delivered to OP-J or downloaded by OP-J but has not been formatted or processed by OP-J. 

Intermediate Product 

Draft product that has been modified by OP-J. Modifications include, but are not limited to, renaming of files, modification of file content, or creation of new files from draft product. Intermediate products typically are products that could be classified as “reusable”. For example, a clip polygon created to be used as a “cookie cutter” on point data.

Final Product 

Data products that are final products shall be stored appropriately. Spatial data files shall be placed in \\sam-apgis\gis\sam_gis\work or loaded into the production geodatabase. Non-spatial data files shall be placed in \\sam-db01mob\d-drive\sam_gis\work or loaded into SOP compliant business tables as required. 

Product Storage 

Draft Product 

Draft product shall be stored at \\SAM-APGIS\DATA\SAM_GIS\WORK_DRAFT.

Draft product project folders shall be created under sam_gis\work_draft to store draft product. Draft product folder structure shall be defined as follows: 

Directory structure: 

sam_gis\work_draft\_<PROJCODE>_<DDMMMYYYY> 

Example: sam_gis\work_draft\_H000_01FEB2003 

Draft product files shall be stored in sub-folders under the project folder. The sub-folders shall be as defined by the Second Tier Directory Structure. 

Intermediate Product 

Intermediate product shall be stored \\SAM-APGIS\DATA\SAM_GIS\WORK_INTERMEDIATE. 

Intermediate product project folders shall be created under sam_gis\work_intermediate to store intermediate product. Intermediate product folder structure shall be defined as follows: 

Directory structure: 

sam_gis\work_draft\_<PROJCODE>_<DDMMMYYYY> 

Example: sam_gis\work_draft\_H000_01FEB2003 

Intermediate product files shall be stored in sub-folders under the project folder. The sub-folders shall be as defined by the Second Tier Directory Structure. 

OP-J Data Swap 

OP-J Data Swap is a folder to assist in the transfer of data between OP-J and external customers. When a folder is created to hold data for an external customer, the folder shall adhere to the following standard naming convention. 
Location: \\SAM-DB01MOB\E_DRIVE\OPJGIS\OPJ Data Swap. 

Standard Directory: 

<PROJCODE>_<CUSTOMER_LASTNAME>_<CUSTOMER_FIRSTNAME><YOUR_NETWORK_ID>_<DDMMMYYYY> 

Example: _N001_Eringman_John_K5EN9MDP_01FEB2003 

The date is the date the folder was created. The username is your network username. Each OP-J employee creating a folder is responsible for removing the data when the data swap is scheduled determined to be completed. 

In the absence of any specific project code, _NONE shall be used for the project code. 

Example: _NONE_Roman_Roxana_K5OPJRD3_11FEB2003 

E-4. 
Standard Operating Procedure Examples: Managing Multiple Projects with Project Codes

a.  Project Codes are used to assign records within a feature class to a specific project.  Features of the same type must be loaded or appended to the same feature class in order to comply with Spatial Data Standards.  Example:  If a shoreline dataset is acquired that covers a 

large portion of a coastline and branches into multiple project boundaries.  When a user calls a specific project, ideally, only the portion of the shoreline that intersects the project boundary will be visible. To disseminate this shoreline among a variety of projects, Project Codes can be assigned to specific lines segments.


b.  The Mobile District’s Spatial Data Branch uses a 4-character project code. Project codes are prefixed with the appropriate code as indicated below in the Standard Project Codes Nomenclature table.  The project code has a numeric identifier appended to this project code beginning with 000.  This format allows a maximum of 1000 coastal projects. Standard project codes are maintained in the GIS Management Database.  The following is an excerpt from the Mobile District’s Spatial Data Branch’s guide for Standard Operating Procedures regarding the internal protocol managing project code information:
When assigning project codes, typically to the PROJECT_ID field in the feature class attribute table, the following procedure shall apply. 

No project code shall be written to the attribute table until it has been officially established in Enterprise Administration. 

Verify that the records selected for project code assignment have not had the same project already assigned. If so, select from the selection set, using the appropriate query to isolate only those records requiring project code assignment. 
Standard Project Codes Nomenclature

	Standard Project Codes 

	C – Coastal 
	R – Riverine 
	G – Regulatory 
	N – Navigation 

	D – Dredging/Disposal 
	E – Real Estate 
	P – Permitting 
	T – Training 

	F – Flood Control 
	S – Study 
	I – Inlet 
	V – Environmental 

	L – Lake 
	M – Military 
	H – Harbor 
	X – Miscellaneous 

	Y – Emergency Mgt 
	U – Natural Resources 
	A – Applications 
	W – Technical Writing 



Project codes shall be prefixed with the appropriate code as indicated in the 
above table. The project code shall have a numeric identifier appended to this project code beginning at 000. This will allow a maximum of 1000 coastal projects for example. Standard project codes shall be maintained in the EGIS database on the SAMEBIZ instance.

E-5. 
Standard Operating Procedure Examples: MXD File Storage

a.  The following is an excerpt from the Mobile District’s Spatial Data Branch’s guide for Standard Operating Procedures regarding the internal protocol managing the storing of MXD files.

MXD files saved for production map printing and display shall conform to the standards defined hereinafter. MXD files shall be stored in \\SAM-APGIS\GIS\SAM_GIS\TOOLS\MXD. MXD file storage shall comply with Option1 or Option 2 as required.

• Option 1: Map Production (Plotting) MXD files shall be stored in \\SAM-APGIS\GIS\SAM_GIS\TOOLS\MXD\PLOTTING. 

File naming structure shall be as follows. <PROJCODE>_<DDMMMYY>_<USER_TITLE>_<WIDTHXHEIGHT>.mxd Example: X006_28MAR06_MSCOAST4_70X35.mxd

 • Option 2: Map Display (Non-Plotting) MXD files shall be stored in \\SAM-APGIS\GIS\SAM_GIS\TOOLS\MXD\DISPLAY. 

File naming structure shall be as follows. <PROJCODE>_<DDMMMYY>_<USER_TITLE>.mxd Example: X006_28MAR06_MSCOAST04.mxd

Any <USER_TITLE> that includes a numeric counter in a title shall use a 2-digit placeholder for the numeral in order to provide proper sorting of file names. 

Example: Use MSCOAST04. Do not use MSCOAST4. 
E-6. 
Standard Operating Procedure Examples:  Standardized Directory Architecture


a.  The following is an excerpt from the Mobile District’s Spatial Data Branch’s guide for Standard Operating Procedures:


Each project shall have an established project code as defined in Chapter 4 Project 
Codes. Project folder shall be prefixed with an under bar and shall be located under 

the Working directory on the spatial data server. E.g., \\sam-
apgis\gis\sam_gis\work\_project code\


The following table provides for second tier directory structure for the storage of 
project files. This directory structure shall be implemented under the top-level 
project folder. 
	Second Tier Project Folders 

	Folder 
	Function 
	Examples 

	AICov 
	ArcInfo coverages 
	- 

	Applications 
	Complied executables 
	- 

	Digpics 
	Digital pictures 
	- 

	Documents 
	Project documents 
	PDF,XLS,DOC 

	Geocad 
	Georeferenced cadd 
	- 

	Georaster 
	Georeferenced raster 
	Imagery,grids 

	Layer 
	ArcMap layer definition files 
	LYR 

	Shape 
	Shapefiles 
	

	Sitecad 
	Site specific cadd 
	- 

	Siterast 
	Site Non-georeferenced 
	- 

	Table 
	Databases, ascii 
	- 

	Tin 
	Tin files 
	- 



The storage of shape files in the Shape folder shall be in accordance with the 
following: 

The data shall be classified according to its SDSFIE Entity Class Name. A folder shall 
be created under the Shape folder to hold this data. The folder name shall be the 
SDSFIE entity class name best describing the class of data. 

Directory structure: 

\\sam-apgis\gis\sam_gis\work\_project code\shape\SDSFIE Entity Class Name 

Example: boring logs 

SDSFIE entity class name: geology_subsurface 

Folder structure: 

\\sam-apgis\gis\sam_gis\work\_C000\shape\geology_subsurface 
E-7.
 Standard Operating Procedure Examples:  Nomenclature for shapefiles and imagery

a.  The following is an excerpt from the Mobile District’s Spatial Data Branch’s guide for shapefiles and imagery in the Standard Operating Procedures:


The following file naming convention shall be used when naming shapefiles files that 

constitute finished product. 

File name structure: 


Project code + SDSFIE Entity Type Name + Numeric ID + Geometry Type 

Example: Harbor project, Pascagoula DMMP , boring logs 

Project Code: H001 

SDSFIE Entity Type Name: borehole_point 

geometry type: pt – point, pg – polygon, ln – line 


Standard filename: H000_borehole_point_00pt.shp 

This standardized naming convention allows growth for up to 100 point boring log 
files beginning at 00 and ending at 99. 

A complete path to this dataset would be in accordance with paragraph 4.2 Third Tier 
Directory Structure and paragraph 5 Shapefile Naming Convention. 
G:\sam_gis\work\_C000\shape\geology_subsurface\C000_borehole_point_00pt.shp


Imagery Naming Conventions 

Imagery shall be loaded into the Raster database and shall be named in accordance 
with this paragraph. Unless not loaded into the database, final file based imagery 
product shall be MrSID format encoded at a minimum 30:1 ratio. SDE feature layers 
shall be named in accordance with this paragraph. The following file naming 
convention shall be used when naming files that constitute finished product. No-data 
areas shall be assigned an RGB value of 0,0,0. 


Single Images 


Single images shall be named in accordance with the following:


Project code + Sequential number + Coordinate System + Horizontal Datum + 
Imagery Type + Acquisition Date
	Imagery File Naming Codes 

	Project Code 
	N000 (Ex.) 

	Single Images 
	Number Only 
	004 (formerly a 4-digit number) 

	Mosaic Images 
	M + count 
	M09 (Ex.) 

	Raster Catalogs 
	C + count 
	C06 (Ex.) 

	Coordinate System 

Annotation 
	State Plane 
	SPALWF - State Plane Alabama West Feet (Ex.) 

	
	UTM 
	UTM16NM – UTM Zone 16 North Meters (Ex.) 

	
	Geographic 
	GC – Geographic coordinates 

	
	Oblique 
	OBQ – Non–Georeferenced 

	Datums 
	Horizontal 
	NAD83, NAD27, WGS84 

	
	Vertical 
	NAVD88 

	Imagery Type 
	Black and White 
	BW 

	
	Color 
	RGB 

	
	Multi-Spectral 
	MUL 

	
	Color Infra-Red 
	CIR 

	
	Raster 
	RAS - Typically scanned paper or digital product 

	
	Grids 
	GRD – Typically grided surfaces 

	Acquisition Date 
	YYYY 
	2003 (Ex.) 



For digital raster product use the year the raster product was created if available. If 
no year is available for either the digital or paper data source use the year the raster 
data was included in the project. 

Example of two consecutive color images with state plane coordinates: N000_000_SPALW_NAD83_RGB_2003 

N000_001_SPALW_NAD83_RGB_2003

Example of oblique imagery: 

N000_000_OBQ_RGB_2003

Example of infra-red imagery with geographic coordinates and horizontal and vertical 
datums: 

N000_000_GC_WGS84_CIR_2003

Imagery Mosaic Naming Convention 


Imagery mosaics shall be named in accordance with the following: 

Project code + Sequential number + Coordinate System + Horizontal Datum + Imagery Type + Acquisition Date 

Sequential number shall be an alphanumeric code that shall begin at M00 where M indicates a mosaic product. 


Example of a mosaic image: 

X000_M00_GC_WGS84_RGB_2003

Raster Catalogs Naming Convention

Raster catalogs shall be named in accordance with the following: 

Project Code + Sequential Number + Coordinate System + Horizontal Datum + Imagery Type + Acquisition Date 

Sequential number shall be an alphanumeric code that shall begin at C00 where C indicates a raster catalog. 

Example of a raster catalog: 

M012_C00_GC_WGS84_RGB_2003
E-1


