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Introduction

This is the final and cumulative report of the project ‘Conversion of Atchafalaya River SDS Data to IHO S-57 Data Format, Contract No: DACW43-98-D-0517.’ This project had two major components: conversion of existing USACE Spatial Data Standard (SDS) map data of the Atchafalaya River into a prototype S-57 (Electronic Nautical Chart) ENC format data set and documentation of the conversion process.  The conversion has been accomplished – the ENC data sets of the Atchafalaya River produced during this project accompany this report.  The datasets cover the navigable extent of the Main Channel of the Atchafalaya River from its upper end at Red River (roughly 31º N Latitude) to its outlet into the Gulf of Mexico at Atchafalaya Bay.  The data sets include objects common to nautical charts including depth areas, dredged areas, soundings, buoys, beacons, pipeline crossings and preferred line of navigation.  This report documents the conversion process and other aspects of the project.

The Atchafalaya River is located entirely within the state of Louisiana.  It begins at the confluence of the Red River and the Old River outflow channel of the Mississippi, and flows approximately 165 miles to the Gulf of Mexico.  The basin covers approximately 822,000 acres, and contains America’s largest river basin swamp.  The river supplies navigation, hydropower, fishing, recreation and water for domestic, agricultural and industrial purposes.   Federal, State and Local governments, as well as local residents have all been involved with the development and the management of the basin for over 200 years.  The Atchafalaya River provides a course to the Gulf of Mexico that is approximately 172 miles shorter than navigating the Mississippi.  This shorter route saves mariners time and money, and also lessens the traffic congestion at the port of New Orleans.
An ENC is a data set consisting of information typically found on standard paper nautical charts but in a standardized electronic interchange format.  The specification of this format is contained in the S-57 standard document, available from the International Hydrographic Organization, Monaco, http://www.iho.shom.fr/. ENC data are used together with other shipboard sensor instrument data such as radar, sonar, and GPS in a software/hardware system called an Electronic Chart Display and Information System (ECDIS) to provide navigation information in a unified environment. 

The S-57 standard provides a model for a world of objects of interest to the navigator.    In this project, it was necessary to map objects from the SDS world (model) of the USACE Atchafalaya River System source GIS data into the S-57 world.  Because of the different emphases (and different objects) in these two worlds, the mapping was not always perfect.  Because all the S-57 objects of interest in this project were not present in the SDS data, it was sometimes necessary to draw on other data resources and combinations of data sources to construct some of the most fundamental and necessary S-57 objects (notably depth areas).  A detailed object mapping is contained in the Appendix entitled ‘Qualified Nominal Features’ of this report.

To achieve best efficiency for the conversion of SDS data to S-57, automated methods were employed when possible and practical.  In some cases, manual processing and data editing was necessary.  In other cases it was simply faster than developing and applying automated (scripted) processing.  All of the scripts developed for automated processing of data are described the section of this report entitled ‘Scripts/AMLs.’

Finally, one aspect of the documentation was to describe the technical issues associated with the conversion process with the goal of identifying problems and inefficiencies and potential means to address those issues.  These concerns are summarized in the section of this report entitled ‘Technical Issues.’

Images on the next few pages provide spatial context for the project and some detailed views of the ENC data.  

[image: image1.png]



· Figure 1: Highlighted project area in the state of Louisiana (covered by 3 ENC tiles)
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· Figure 2: Overview of the southern ENC tile using Seven C’s SeeMyENC!
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· Figure 3: Avoca Island Cutoff area from southern ENC tile viewed using Seven C’s SeeMyENC!
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· Figure 4: Morgan City area from southern ENC tile viewed using Seven C's SeeMyENC!
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· Figure 5: Morgan City area detail with sounding data southern ENC tile viewed using Seven C’s SeeMyENC!

Feature Mapping

Effectively converting SDS features and their attributes into corresponding S-57 objects and attributes requires a mapping between the two models for representing geospatial data.  Because of the differences between the models that reflect their differences in origin, these mappings will have some imperfections.  One potential guide to the SDS / S-57 mapping was the ‘National Hydrography Data Content Standard for Coastal and Inland Waterways – Public Review Draft,’ available from the Federal Geographic data Committee (FGDC) website, http://www.fgdc.gov/standards/status/textstatus.html.   This draft standard provides crosswalks from SDS features to the National Hydrography Data Content Standard for Coastal and Inland Waterways (HYDRO) features, and from S-57 to HYDRO features.  By combining these crosswalks, it should be possible to relate SDS features to S-57 objects, but in actuality, only limited success from this chained crosswalk was obtained.  This is because not all features have corresponding elements in the different models so some elements don’t chain through, and because the standard is an incomplete draft.  A major component missing from the standard are the enumerations of domain elements.  The HYDRO standard was recently under public review.  As part of the examination and evaluation of the HYDRO standard for this project, 3001 submitted comments on the standard to the FGDC.  Those comments are included in an Appendix to this report.  

Because of the limitations of the HYDRO standard, it was more beneficial to perform SDS to S-57 mapping on a feature-by-feature basis.  The definitions of S-57 objects and their attributes are extensive in the IHO documentation; the definitions of SDS objects and their attributes are fairly complete in the SDS documentation. The official S-57 standard documentation was obtained from its custodian, the International Hydrographic Organization (IHO), (http://www.iho.shom.fr/).  The S-57 and other related nautical standard documentation is available via subscription controlled ftp download.  The initial Internet subscription fee is 1500 FFR (about $205) and yearly renewal is 800 FFR (about $115).   The SDS standard is available from http://tsc.wes.army.mil/.  One other standard that might have been helpful to this project was the European Inland Electronic Chart Display and Information System (ECDIS) – Provisional Standard.  Because it deals with inland waterways rather than having the coastal emphasis of S-57, it may address some limitations of the S-57 standard including how to address and represent objects and attributes not contained in the current S-57 standard.  Because the European specification is only a draft, it has limited distribution and availability.  A copy could not be obtained for reference until this project was in its final stages and as a result a proper assessment of its potential use cannot be reported here.

A fairly high degree of success was achieved for mapping Atchafalaya River SDS data objects to S-57 objects using the SDS and S-57 standard documentation.  This mapping was facilitated by conversion notes from the REEGIS/SDS translation work, especially the ‘REEGIS Migration Notes.doc’ file that accompanied the translated REEGIS data.  After consultation with Offshore Charts Ltd. and examination of NOAA beta ENC data, the following abbreviated feature mapping table was prepared.  In some cases, a single nominal source feature contributes to several S-57 objects and in others, it was necessary to combine the information from several nominal source features to produce single S-57 objects. This feature mapping between SDS and S-57 is not exhaustive for all SDS and S-57 objects.  It only includes those features from the SDS data that were present in project area data, and additional features from supplemental data sets necessary to flush out the basic elements of the ENC. More detailed information on individual features and their preparation into S-57 objects is collected into the ‘Qualified Nominal Features Appendix of this report. 

	nominal feature
	sds feature best match*

sds entity used source name**
	S-57 acronym [attribute]*****

	shoreline (navigation channel edge, MLW)
	hyczn_shoreline_mean_low_l
	LNDARE / DEPARE / COALNE

	depth area
	lfbth_bathymetry_area_b (NA)***

hyczn_shoreline_mean_low_l…
	DEPARE  

	dredged area
	lfbth_maint_area_dredged_b (NA)
	DRGARE

	sounding
	lfbth_sounding_p (NA)
	SOUNDG + DEPARE

	tributary (river)
	hysur_water_course_permanent_b (NA)

hysur_water_course_c_line_perm_l…
	RIVERS

	canal
	hysur_water_course_permanent_b (NA)

hysur_water_course_c_line_perm_l…
	CANALS  [CATCAN=transportation (1)]

	sailing line
	trmar_route_recommended_l (NA)
	RCRTCL  [CATTRK=not based on a system of fixed marks (2)]

	beacon, lateral
	trnav_beacon_’color’_unlighted_p
	BCNLAT  [CATLAM=port,starboard (1,2)]

	buoy, lateral
	trnav_buoy_’color’_unlighted_p
	BOYLAT  [CATLAM=port,starboard (1,2)]

	buoy, special purpose
	trnav_buoy_special_purpose_p
	BOYSPP  [CATSPM=mark with unknown purpose (52)]

	light
	trnav_light_marine_navigation_p 
	LIGHTS [COLOUR LITCHAR SIGGRP]

	lighted buoy
	trnav_buoy_’color’_lighted_p
	LIGHTS + BOY*

	mile marker
	hysur_distance_marker_p
	DISMAR  [CATDIS=distance mark not physically installed (1)]

	main navigable channel
	trmar_channel_b (NA) 
	FAIRWY

	dock/wharf
	trhrb_mooring_facility_b
	SLCONS [CATSLC=wharf]

	piling
	trmar_pile_point_p (NA)
	PILPNT

	dolphin
	trhrb_dolphin_p
	MORFAC  [CATMOR=dolphin (1)]

	marine fender
	trhrb_marine_fender_b
	SLCONS  [CATSLC=fender (14)]

	boat ramp point
	imrec_boat_ramp_p
	SLCONS  [CATSLC=ramp (12)]

	revetment
	imero_revetment_composite_b
	SLCONS  [CATSLC=revetment (9)] + RESARE [RESTRN=anchoring restricted(2)]

	weir
	imero_weir_line_l
	DAMCON  [CATDAM=weir (1)]

	dike (wingdam) 
	imero_dike_centerline_l
	SLCONS  [CATSLC=training wall (7)]

	lock chamber
	trloc_lock_chamber_b
	navigable DEPARE + GATCON, non-navigable LOKBSN + GATCON

	lock guidewalls
	trloc_lock_guidewall_l
	SLCONS

	city
	bdjur_municipality_b (NA)
	BUUARE

	named geographic location
	hysur_named_river_feature_p

?none apparent in SDS for  named landforms on land
	SEAARE [OBJNAM]

LNDRGN [OBJNAM]

	building
	bggen_structure_permanent_b
	BUISGL

	road bridge
	trveh_bridge_other_centerline_l (NA)
	BRIDGE

	road centerline
	trveh_road_centerline_l (NA)
	ROADWY [CATROD=motorway or major road (1 or 2)]

	railroad
	trrd_railroad_c_line_active_l (NA)
	RAILWY

	airport
	trafl_airfield_b (NA)
	AIRARE

	airport runway
	trair_runway_b (NA)
	RUNWAY

	utility antennae tower
	cogen_antenna_point_p

trair_airspace_obstruction_p (OD)****
	PYLONS  [CATPYL= telephone/telegraph pylon (2)]

	utility powerpoles tower
	utgen_power_p

trair_airspace_obstruction_p (OD)
	PYLONS  [CATPYL=power transmission pylon (1)]

	power lines, overhead
	utele_cable_primary_oh_l

comic_microwave_path_l (OD)
	CBLOHD  [CATCBL=transmission line (2)]

	underwater/ground electrical cable
	utele_ductbank_l
	CBLSUB  [CATCBL=power line (1)]

	cable, overhead, undifferentiated
	? none apparent in SDS, unless forced into electrical or communications…

trnav_underwater_wire_cable_l (OD)
	CBLOHD 

	underwater pipeline
	trnav_underwater_pipeline_l
	PIPSOL  [CATPIP=supply pipe (6)]

	overhead pipeline
	? none apparent in SDS except by misuse of trnav_underwater_pipeline_l

trnav_underwater_pipeline_l
	PIPOHD [VERCLR]

	wildlife management area
	famgt_state_govt_wildlife_mgt_b

famgt_fed_govt_wildlife_mgt_b
	RESARE  [CATREA=nature_reserve (2)]

	storage tank
	ehtnk_abovegrd_storage_tank_p

trair_airspace_obstruction_p (OD)
	SILTNK  [CATSIL=tank in general (2)]

	building
	bggen_structure_permanent_b
	BUISGL  [STATUS=permanent (1)]

	gaging station
	imfdc_gauging_station_p
	SITSAW [ CATSIW=tide gauge (12)]

	cemetery
	lscnd_cemetery_site_p
	LNDMRK  [CATLMK=cemetery (2)]

	oil well

1) visible support structure

2) abandoned submerged

3) abndoned above water unsupported
	imwel_well_oil_p
	1) OFSPLF  [CATOFP=production platform (2) PRODCT=oil(1)]

2) OBSTRN [CATOBS=wellhead(2), WATLEV=always under water(3), VALSOU]

3)  PILPNT [CATPLT=post(2)]

	grain elevator
	immac_grain_elevator_p
	SILTNK  [CATSIL=grain elevator (3)]

	wreck, visible
	trnav_wreck_visible_p
	WRECKS  [CATWRK=wreck showing any portion of hull or superstructure (5)]

	*The best SDS feature match that can be made to the nominal feature

**The actual SDS feature used to construct the nominal and S-57 feature (i.e. that is where the necessary data was).  If this line is not present, then the best SDS feature match data was available and used unless that is marked (NA).

***(NA) Not available.  This particular SDS dataset was not available in the SDS data furnished for this project.  In order to produce the representation of this nominal object as an S-57 object, some other SDS dataset(s) or more likely, a REEGIS dataset were used as a substitute.

****(OD) Odd representation in SDS data.  Antenna towers and utility power poles were encapsulated as SDS objects by their effect (airspace obstruction) rather by  their function (communications and electric power transmission, respectively).   The placement of power lines into an SDS feature for line of sight transmission path also seems inappropriate considering that these are line objects for physical cables.   The reason to map undifferentiated wire cable from REEGIS into underwater wire cable in SDS isn’t clear.  The Navigation Book provides vertical clearances for these above-ground cables.  It is also odd that storage tanks were mapped into a .dgn for air transportation.   It seems more appropriate to encode them as something like an env_haz__reg_tank.

***** This column contains the S-57 objects this nominal feature contributed to.  In some cases this means the mapping is not direct between the nominal feature and the produced S-57 object.  Soundings for example were not only used as SOUNDG points in S-57, but they were also used as a guide to delineate project depth DEPAREs via digitization.  


· Table 1: Simplified SDS / S-57 Crosswalk

NOAA contact

Mike Brown (NOAA) was contacted regarding several issues concerning the production of S-57 data for this project: tiling, revetment coding, depth area coding, and Local Notices to Mariners (NTM).  The major concern was to insure that Corps efforts for this pilot project would dovetail with what NOAA was doing for their electronic nautical charts.

Advice was requested regarding tile size and the position of tile corners, in order that the Atchafalaya data would mesh with what NOAA was producing.  NOAA is producing their electronic charts so they have the same footprint as the existing paper charts.  Because these charts are irregular in size and shape, there is no regular tiling scheme this project could adopt that would mesh logically with a NOAA scheme (because there is none).  The advice from Mike was to create as few S-57 tiles as possible to cover the project area while at the same time keeping the entire data set size under 5 Mb.  The latitude/longitude corners of the tiles should be whatever is convenient for the project – there is no NOAA ‘tile system’ to tie into and the S-57 standard does not put restrictions on these values either.  The data sets produced for this project are based on a tile size that forms a minimum bounding rectangle for the entire project data area.  

This project planned to double code of revetment areas as RESARE (RESTRN=anchoring restricted) and SLCONS (CATSLC=revetment).  Mike indicated that this is the way NOAA would do it if they had the actual boundary delineations for the revetment areas (as we do).

The limitations of the depth information data (transects, spot soundings, and project depth) for the Atchafalaya data was described to Mike to get his advice on how to represent these data in S-57.  His suggestion was to create a channel wide DEPARE with 0-maximum depth as its limits and a FAIRWY object around the sailing line with DRVAL1=project depth.  The data sets produced for this project incorporate a sailing line (RCRTCL) and a FAIRWY object, but sounding data was used to define depth areas (DEPAREs) at less than project depth.  

The current limitations of NTMs and the USCG Light List (non-parseable and non-electronic respectively) were also discussed.  NOAA is well aware of these problems and has been working with the USCG, who compiles the Notices from information provided by local sources (mainly the Corps of Engineers),  to attempt to build a more efficient system.  At NOAA, ten cartographers devote their time to updating charts by manual examination of the NTMs.

The project received some beta NOAA ENC data for the Mississippi River that was used as a consistency guide for feature coding conventions.

3001 / Offshore Charts Ltd. Coordination

The processing to create the ENC data for this was shared between 3001, Inc (Gainesville, FL) and Offshore Charts Ltd. (Vancouver, BC).  Jeff Lower (3001) traveled to Vancouver early in the project to meet with John Conyon at Offshore Charts Ltd.  The purpose of this meeting was to partition the workload between 3001, Inc. and Offshore Charts Ltd. to capitalize upon the strengths of each participant, to review the workflows, and to discuss how data would be delivered and exchanged. It was decided that 3001 would prepare the point, line, and polygon data for importation into CARIS, and that Offshore Charts Ltd. would carry out most of the S-57 object production.  Both 3001 and Offshore Charts performed QA/QC of the chart.  This division of responsibility has worked satisfactorily.  The initial meeting was followed up by numerous email exchanges and phone conferences to provide continued coordination of efforts throughout the project.

Jeff Lower also met with USACE representatives, including Ralph Scheid, at the CARIS 2000 meeting in New Orleans, October 24-27, 2000.  This meeting presented the opportunity for the New Orleans and other Corps districts to discuss their S-57 process methodology, decide how to address certain difficult issues such as depth areas, and to present a status report on progress.

General Workflow

The flowchart on the next page summarizes the overall workflow from SDS source data to production and validation of the S-57 ENC.  The flowchart is followed by a textual description of the workflow encapsulated in the flowchart.  Detailed description of the processing necessary to produce the ENC datasets are presented in the next section of this report, ‘Specific Feature Processing.’ 
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· Figure 6: Flowchart of General Workflow

1.  Source Data

The source data used for this project was primarily the ‘Atchafalaya Basin Project – SDS Format MGE Data’ CD-ROM, which contained the majority of the REEGIS data for the Atchafalaya River System, converted to SDS format.  These data were supplemented by the original REEGIS data ‘1999 Atchafalaya River Chart Books and GIS’ CD-ROM, sounding data downloaded from several Corps web sites (identified in Specific Feature Processing), US Coast Guard Light List (Volume IV) data downloaded from a NIMA web site, Local Notice to Mariner (NTM) data downloaded from a Coast Guard web site, cultural features location and attribute information from Louisiana Oil Spill Coordinator’s Office data sets, 1999 TIGER Line data, DRGs of the project area, NOAA charts of the region in BSB raster format, orthophotos used for compilation of the Atchafalaya River Book in REEGIS format, and other Corps reference data.  

2.  Preparation of Point, Line, and Polygon Data for CARIS import

The CARIS GIS has limited capabilities to import GIS data (especially polygon data) directly.  Moreover it was also necessary to convert and or populate some of the attribute values from SDS to make them compatible with S-57 values and to modify/build polygon features to bring their component lines into exact coincidence to meet the strict topological requirements for S-57 ENC data.  The processing of SDS points and lines to prepare them for CARIS import is fairly simple.   The processing preparation for polygons was in most cases more complex than the processing for points and lines.

Several methods for the preparation of point data are possible.  A method using ArcView can be summarized as follows: clip source .dgn to buffer area of 1000 meters around the navigation channel; extract level/line appropriate to desired feature from clipped .dgn; extract attribute data for feature from Oracle; open .dgn in ArcView and convert it to a shapefile, populate x and y coordinate fields encoding point location; join attribute data to shapefile using MSLINK value, export .dbf of shapefile to a text file; edit text file  to convert SDS attribute values to corresponding S-57 values, convert x,y coordinates in text file from State Plane coordinates to latitude longitude coordinates using Corpscon, finalizing the preparation of the point data before CARIS import.  Alternate MGE and Oracle methods for point preparation are diagrammed in the flowcharts of Appendix A.  

The preparation of line data can be summarized as follows: clip source .dgn to buffer area of 1000 meters around the navigation channel; project clipped .dgn to geographic coordinates; extract level/line appropriate to desired feature from projected .dgn; extract attribute data for feature from Oracle to create a delimited text file; edit text file to convert SDS attribute values to corresponding S-57 values.  This text file contains the feature’s MSLINK and together with the clipped projected .dgn of the line feature completes the preparation of the line data before CARIS import.

The preparation of polygon data (e.g. wildlife management areas) can be summarized as follows: convert .dgn to ArcInfo coverage using a custom conversion AML; if applicable, intersect new polygon coverage with Skin of Earth coverage and build polygon topology on intersected coverage or else just build polygon topology on newly converted coverage; populate polygon arc attributes to encode S-57 feature type of polygon; extract all arcs and labels of desired feature type to new coverage; build polygon topology; project to geographic coordinates; create ArcInfo export file to complete the preparation of the polygon data before CARIS import

3.  Using FME, create mapping tables between Intergraph/Microstation and CARIS NTX

Data conversion was done using FME conversion tools due to the flexibility of this software.  FME is able to convert to and from dozens of data formats quickly, easily, and without loss of spatial or attribute information.

Two mapping files were created.  One was for E00 (which is an export format from ArcInfo) to NTX (which is an interchange format used by CARIS and other software) conversions. Source E00 data files contained all group 1 and 2 area features.  Another was created for DGN (which is the MicroStation format used with MGE) to NTX conversions.  Source DGN data files contained all single line (no area) features.  Both mapping files are part of this deliverable.

During the conversion of E00 files (area layers), most CARIS polygon labels were also mapped via the E00 mapping table.

The resulting NTX data was formatted to a standard layering and feature code scheme.  A detailed listing of the conversion from E00/DGN file to NTX composite to S-57 exchange set is included in this deliverable.  In general, the layering scheme used in CARIS for this project is as follows:

100 – non-topological data (line-work, points, text, and soundings)

200 – Skin of the Earth topological data (Land areas, depth areas, etc)

3xx&5xx  – Group 2 topological data (fairways, built-up areas, etc) – one layer per object type

400 – Meta-Data polygons

This layering scheme is similar to that used by other hydrographic offices using CARIS.

Resulting Deliverables:

Semantic Mapping Files for FME:

E002NTX.FME

DGN2NTX.FME

Text-based feature-by-feature mapping from DGN/E00 to NTX to S-57 can be found in the Specific Feature Processing section of this report.
4.  Using FME, convert area and line data into CARIS

All areas (E00 files) and lines (DGN files) were run through FME to create a composite CARIS NTX file.  The following features were delivered and imported into CARIS as source data for what would become the S-57 dataset (see Specific Feature Processing for details on each feature).

	Feature
	Source File

	SOE (shoreline, contour, shoreline construction, buffer, unsurveyed)
	soe_dd.e00

	Locks
	locks_dd.e00

	Docks
	docks_dd.e00

	Revetments
	revetments_dd.e00

	Rivers (area)
	River_polys.e00

	canals
	Canal_polys.e00

	fairway
	Fairway_dd.e00

	buildings
	Buildings.e00

	wildlife areas
	Wildlife_area.e00

	marine_fender
	trhrb01.dgn

	Dikes
	imero01.dgn

	Weirs
	imero01.dgn

	underwater wire/cable
	trnav01.dgn

	underwater pipeline
	trnav01.dgn

	underwater electrical cable
	utele01.dgn

	transportation -road,railroad,airport, bridges
	tr_01.dgn

	power lines overhead
	comic01.dgn

	Rivers (single line)
	Riverline_dd.e00

	City Areas
	city.e00


· Table 2: Area and Line Feature Data Imported into CARIS

Attributes from each file were imported into Access Data Base tables, which were then referenced by the CARIS lookup table during the CARIS to HOB conversion (Step 17). 

In the case of the underwater cables/pipes file (trnav01.dgn), several features were actually determined to be overhead cables.  The features were incorrectly converted from REEGIS to SDS as underwater cables.  These were manually corrected in CARIS.  

In order for the provided FME mapping tables to work without alteration, the filename and formatting of each source file should be the same as those provided during this project (these files are included as a deliverable).

Deliverables:

Source data files for areas and lines used to create composite NTX file:

ATCHAGEO.ZIP

5.  Check Conversion from E00/DGN to CARIS NTX

Following the conversion of the source datasets into NTX, a check was performed to ensure that the correct mapping was applied in FME.  This was accomplished by checking features in the E00 and DGN files against the resulting NTX file.  Mapping files were improved, and re-iterations of FME were run for source files that were missing attribute information.  The delivered semantic mapping files incorporate all improvements made during this step.

6.  Create Scripts for Importing Point Data into CARIS

Comma-delimited text files were created for each point feature type.  The text files contained co-ordinates and integer values for required S-57 attribute information.  Mapping details for each feature is included as part of the Specific Feature Processing section.  

Using this mapping in conjunction with the CARIS “Feature_Import” executable creates CARIS spatial objects and CARIS HOB feature objects for each feature in the composite CARIS NTX file.

So long as future projects contain the same features and the same format for source text files, no new mapping would need to be generated for future projects.

7.  Import Point Data into CARIS file

All point data (symbols, soundings, etc) were processed as individual text files (one file per feature), which were run through the CARIS Feature Import tool and added to the composite CARIS NTX/HOB file as a CARIS NTX feature code, and a CARIS HOM HOB feature object.  The following features were imported into CARIS (see Specific Feature Processing for more details regarding individual features) as source data for what would become the S-57 dataset.

	Feature
	Source File

	boat ramp
	boatramp_dd.txt

	Cemeteries
	cemeteries_dd.txt

	Dolphins
	dolphins_dd.txt

	Gauging stations
	Gaugingstation_dd.txt

	grain elevator
	Grainelevator_dd.txt

	oil well
	oil_well_dd.txt

	Tanks
	tanks_dd.txt

	utility poles
	utility_poles_dd.txt

	antennae poles
	antennae_poles_dd.txt

	Wreck
	wreck_dd.txt

	Lights
	lights_dd.txt

	Beacons
	beacons_dd.txt

	special purpose buoys
	buoys_dd_spp.txt

	lateral buoys
	buoys_dd_lat.txt

	Distance Marker
	s57_distance_marker_dd.txt

	Land Regions
	Landr_dd.txt

	Sea Areas
	Seaa_dd.txt


· Table 3: Point Feature Data Imported into CARIS
Deliverables:

Source text files used during import process:

ATCHAPOINT.ZIP

8.  Check Conversion

Following the conversion of the source text files into NTX/HOB, a check was performed to ensure that the correct mapping was applied.  This was accomplished by checking features in the source data-files against the resulting NTX/HOB composite file.  Mapping files were improved, and re-iterations of the Feature Import tool were run on source files for which there was missing attribute information in the NTX/HOB file.

9.  Determine Tiling Structure based on size of CARIS file

Based on the size of the of the imported features in CARIS, a determination was made on whether or not the resulting S-57 file would need to be tiled due to the five megabyte limitation on S-57 exchange sets.

Due to the number of buildings and soundings that were been included in the exchange set, a determination was made that the resulting S-57 deliverable would be approximately 12MB.   S-57 exchange sets as a rule of thumb are approximately 150% the size of the source CARIS files, which were approximately 8.5MB in this case.  12MB of S-57 data would result in three S-57 exchange sets being created, in order to stay under the 5MB limit per dataset.    

As CARIS is able to deal with file sizes in this range, it was decided that all of the data would reside in a single file until all feature objects were created.  This would make manipulation, experimentation, and alterations to data easier (and it was assumed that there would be a significant amount of experimentation during this project).  Once the NTX/HOB dataset was complete, functionality in CARIS HOM would be used to generate rectangular, non-overlapping exchange sets based on a series of manually entered latitude and longitude co-ordinates.

Options for the tiling and naming convention of the datasets were considered, and schemes used by NOAA, NIMA, and various hydrographic agencies were examined.  The emphasis was to propose and use a scheme that could adopted nationwide by the Corps and one that would be compatible with efforts by NOAA if possible. Please see S-57 ENC File Naming and Tiling Convention  for more information regarding tiling and naming conventions considered.  

The last five digits of an exchange set are used at the producer’s discretion to identify datasets in a unique manner.  The naming convention used in this project consists of a three-character USACE district identifier that imparts some information as to the geographic region of the dataset, and a two-character alphanumeric unique identifier to differentiate any one cell in the USACE district from another (a maximum of 1296 unique cells in any one district can be defined).  It is extendable to all future USACE projects.  

As USACE does not yet have it’s own producer code, the Offshore Charts code was used (“1O”) for the first two characters of the exchange part number.

The naming convention for the delivered exchange sets is as follows for this project:

Characters
Usage

1-2


Producer Code (“1O”)

3


Navigational Purpose (“4” for this project)

4-6


USACE Call Sign (“MVN” for this project)

7-8
Unique, alpha-numeric part-number (“A”x for this project)

Examples:

The Atchafalaya Datasets are named as follows.  “A” denotes “Atchafalaya”, and the integers 1-3 are used to identify the cells (although the only restriction on characters 7&8 will be that they consist of any combination of alphanumeric characters).  These datasets all use a navigational purpose of 4 (scale is 1:20,001-1:50,000).  Co-ordinates are given in section 21.

Dataset

Cell Name

Location

Dataset One

1O4MVNA1

Mouth

Dataset Two

1O4MVNA2

Centre

Dataset Three
1O4MVNA3

Upper

10.  Write Scripts to Tile Data at Regular Lat./Long intervals

For projects that would consist of NTX data larger than 20MB (resulting in an S-57 data of about 40Meg), it would be necessary to split the NTX file into smaller work files, as the software and hardware would have a difficult time dealing with datasets larger than this.  It would also be beneficial to generate CARIS scripts that would cut NTX/HOB datasets for each work file up into non-overlapping cells during S-57 conversion.  This would save manual effort (as 40Meg would result in at least eight S-57 datasets), and cut down on the possibility of overlap or undershoot errors with exchange sets that could be incurred if this was done manually.

Due to the relatively small size of this project file, a single NTX work file was used, and the resulting exchange sets would be written out using manually entered latitude and longitude co-ordinates (see Step 21). 

11.  Build/Fix Group One and Two Network Topology

As each area layer was added from separate files, several tasks needed to be done in order to ensure network topology throughout the file.  CARIS and S-57 both require chain-node topology, and all area boundaries must be closed shapes.  In addition, in S-57 coincident linear geometry is illegal.  However, in CARIS, it is necessary in order to close areas that share a boundary on different CARIS layers.  The CARIS tools resolve this conflict by removing arcs that are identical to existing arcs as they are written out from NTX/HOB to S-57.  But care must be taken to ensure that in CARIS, shared arcs on different layers are in fact spatially identical.  This means that they must contain the same vertices and nodes in the same locations (although they will exist on different CARIS layers, and may have different feature codes, source Ids, and Keys).  

Network topology is cleaned by bringing in all layers, and then cutting and intersecting all area data.  This creates nodes where boundaries will be shared (for example, where a revetment joins the shoreline).  The resulting shared bounding arcs (where a group two boundary intersects a group one boundary) are then duplicated into each layer that will use them (e.g. The arc created on the shoreline by the intersecting revetment boundary is then duplicated into the Revetment layer to create a closed shape).  Using CARIS tools and a re-iterative process, the network topology is built, and resulting errors are examined and corrected until no network errors remain.

Bounding limits for data are also created at this time.  The bounding limits for all data, except the coverage object (MCOVR), are the boundary of the dataset.  For the Meta Object M_COVR, the coverage zone is everything within the project buffer zone.  The no-coverage zone is from the buffer of the chart to the dataset limit.  S-57 allows for overlapping S-57 cells in the same navigational purpose, so long as coverage zones between cells do not overlap.  This means that it does not really matter what the outside limit of the dataset is, so long as coverage zones between cells do not overlap.  Also, S-57 stipulates that all datasets must be rectangular.  Therefore, the limits of the dataset were extended beyond the buffer zone to create a rectangular exchange set.

12.  Write Scripts to Auto-Label areas

This step was actually incorporated as part of the FME mapping process.  Most area layers have polygon labels generated in CARIS via the E00 semantic mapping table.  Meta objects and layers with very few (less than five) polygons are not created through the FME mapping, but instead done manually during a later step.

13.  Build/Fix and add missing labels for Group 1 and 2 Polygon Topology

Once the network topology is complete, polygon topology is built.  CARIS generates polygon topology by searching for and/or creating polygon labels (mostly created during the FME import of E00 features) to be used as polygon keys and using the bounding arcs of data in the same layer to enclose the polygon.  Using CARIS tools and a re-iterative process, polygon topology is built, and resulting errors (missing or duplicate polygon labels) are examined and corrected until no polygon errors remain.

Most polygon labels were generated during the import of E00 files into CARIS.  However, the Meta object layers (the limits of which are generally the limits of the dataset) and area layers with very few polygons are labeled manually.

14.  Fix/Split/Edit line features where needed

During this step, lines that do not represent area boundaries where checked to make sure that there were no conflicts with area layers (i.e. an overlap with an area boundary that would cause a coincident linear object).  No major problems were found during this project.

15.  Create unique keys for all features except points and areas

CARIS links the spatial objects in the NTX file with feature objects in the HOB file by way of a unique key.  Points already have this linkage added by the CARIS Feature Import tool, which takes a source text file, and generates CARIS spatial objects and CARIS HOB feature objects.  Areas also do not need a unique key assigned, as the polygon label acts as a key in CARIS.  All other objects are assigned a unique key via a CARIS tool.

16.  Create specialized CARIS feature-S-57 object lookup table for data

In order to map the CARIS NTX data into S-57 objects, a lookup table was created.  This lookup table takes all of the line and area data in CARIS, and converts it to feature objects and attributes via direct mapping and a series of CARIS scripts.  This lookup table is included in the deliverables.  The lookup table does not need to be altered as long as future projects have source data structured the same way in CARIS as was done for this project.

Deliverable:

Lookup table for use in conjunction with CARIS HOM:

Fea2obj.lis

17.  Using HOM, Auto Create Feature Objects

The CARIS Fea2Obj translation functionality is used to convert CARIS spatial objects into CARIS HOM feature objects for all objects except points (which were already converted into feature objects during the Feature Import tool (Step 7).

18.   Check objects vs. CARIS features

Following the conversion of the CARIS spatial features into HOM feature objects, a check was performed to ensure that the lookup table converted all possible information into feature objects and attributes.  This was accomplished by checking feature objects against original source data-files and the NTX spatial objects.  At this point improvements could be made to the lookup table to incorporate any information that was not converted correctly, and Fea2Obj could be run again to re-convert the data.  The delivered “Fea2obj.lis” file contains all of the improvements incorporated during this step.

19.  Add Missing attributes and/or objects

Any additional objects or attributes for objects that are not available in source data files but can be determined from other sources are added at this point.  For this project, Meta object information was manually entered, and the names of associated TIF files were manually encoded as attributes for relevant features.

20.  Add Depare Lines, Collection Objects, Chain Lines, etc

Using a combination of CARIS utilities and manual operations, the dataset is structured so that it will conform to the ENC Product Specification once it is exported to S-57.  The following functions were performed on the file:

· Creation of Depth Area Line Objects via CARIS utilities (S-57 incorporates a depth area line object concept to ensure continuous, standard depth ranges throughout a dataset).

· Chain Lines via CARIS utilities (chains adjoining line objects of like objects and attributes into a single object to save space in the exchange set)

21.  Create S-57 Exchange Sets

At this point, a display file is created in HOM that delineates the co-ordinates of each exchange set to be created.  Once the co-ordinates are entered, the exchange set is generated in CARIS, following the numbering scheme determined in Step 9.

The completed composite NTX/HOB file from which the exchange sets were generated is included as part of this deliverable.

The names, and Lower Right and Upper Left Co-ordinates for each dataset are supplied below:

Cell


LL Lat.

LL Long
UR Lat.

UR Long

1O4MVNA1

29-19-55.884
91-50-09.301
29-49-59.999
91-11-56.422

1O4MVNA2

29-49-59.999
91-50-09.301
30-30-00.000
91-11-56.422

1O4MVNA3

30-30-00.000
91-50-09.301
31-08-10.075
91-11-56.422

Deliverable:

CARIS NTX and HOB files from which final exchanges sets were generated:

ATCHACARISDATA.ZIP

22.  Run Automated Quality Control Tools for dataset Integrity

Three 3rd party tools were used to check the integrity of the exchange set.  They were:

· ECPINS 5000 (OSL ECS)

· SeeMyENC (7Cs ENC Viewer)

· Inspector (dKart Viewer and Inspection tool)

dKart inspector provides the most useful integrity information, and was therefore the primary tool for this project.  dKart Inspector is used by a large number of hydrographic offices as the main QC tool for S-57 data.  However, dKart does report warning and errors that are not necessarily problems in the dataset.  Also, some requirements for this project are not in strict compliance with the ENC Product Specification, which also results in errors and/or warnings.  A document containing the actual final dKart Inspector report along with comments and explanations is provided as a deliverable.

Actual errors were corrected by reiterating all processes from step 19 until all relevant integrity errors were corrected.

Deliverables:

Final dKart Inspector Integrity reports along with comments and justifications on remaining reported errors and warnings (See dKart Integrity Report).
INTEGRITY_REPORTS.ZIP

23.  Visual Check of all objects/attributes

Even though a dataset may pass all integrity checks, a visual check of objects and attributes is necessary to ensure that all information has converted correctly, and that there have been no mistakes in manual data entry.  Three tools were used during this process.  They were:

· ECPINS 5000 (OSL ECS)

· SeeMyENC (7Cs Viewer)

· Inspector (dKart Inspector)

During this step, each feature was checked against the source E00, DGN, or TXT file to ensure accuracy.  All manually entered data was also checked.

Actual errors were corrected by reiterating all processes from step 19 until all relevant object/attribution errors were corrected.

24.  Completed S-57 Exchange Set

Final S-57 exchange sets are included as part of this deliverable. 

Deliverable:

Metric S-57 Exchange Sets

METRICSET.ZIP

Specific Feature Processing

This section provides detail on the processing necessary to create individual S-57 objects beyond what was summarized by feature type (point, line polygon) in the General Workflow section.  The names of intermediate files are identified in the workflows in CAPITAL letters.  The names used for these intermediate files in this workflow process report do not in all cases represent the actual names of the intermediate files. The coordinate system for all data described in this detailed processing is Louisiana State Plane South Zone NAD83, with units survey feet unless otherwise specified. 

In order to be ENC compliant, the final data had to be defined in WGS84 geographic coordinates.   All geographic coordinate data produced in this project that went into the ENC were produced in geographic coordinates on the NAD83 datum, but they were treated as though they were on the WGS84 datum.  The reason for this is that there is practically no difference between the two datums, especially when the accuracy of the source data are considered, and because all transformations between the NAD83 and WGS84 datum are approximations leading to errors on the order of a few meters anyway.

The order of presentation roughly follows the order of processing, especially with respect to creation of objects that affect the Skin of the Earth layer (primarily aerial features).   Included with each feature description are details describing Offshore’s processing including feature types and attributes.  .  The processing description of those features are followed by descriptions for Group 2 line and point features which have little or no interaction with other objects (they can essentially be processed independently and at any time in the overall S-57 production process).   Also following the description of line feature processing is a description of Offshore’s manual corrections performed on the data 

Offshore’s processing rules:

================================================================

SOURCE:


Format: 
Intergraph/MicroStation Design


Dataset: 
Select file to be imported


Settings (click to open and check the following):




Linkage Extraction - MsLinks


Coordinate System: LL-83 (LAT, LONG, NAD83)

DESTINATION:


Format: CARIS NTX


Dataset: Select file to import into

SEMANTIC MAPPING FILES:


OFFSHORE CHARTS LIMITED DGN TO NTX - Atchafalaya River Project


OFFSHORE CHARTS LIMITED E00 TO NTX - Atchafalaya River Project

RULES/OBSERVATIONS:

1. All DGN lines will be converted to the corresponding CARIS feature codes and user numbers, MsLink will be converted to CARIS sourceID  (they are not unique so we can not use them for key) only for levels with the corresponding database info.

2. All text will go to UN100 FC:textbk, no S57 objects will be created from this text
 

3. MsLinks seem not to be unique, and some of the lines do not have MsLink at all 

4. Lines are segmented we should chain them (at least un100) before manual coding

5. SCAMIN will be coded based on our production table

6. There is a problem with 4 lines in road.ntx check and repair fixes the problem by splitting them
Navigation Channel 

The navigation channel represents the entire navigable water area for the dataset.  It is further refined later by the definition of depth areas within it.   A MicroStation design file called NAV_CHANNEL.DGN was created via the following method.  The REEGIS data representing the hydro survey depth transects used as reference to edit (in MicroStation) the Mean Low Water (MLW) shoreline part of HYCZN.DGN file down to those arcs representing the banks of the hydro-surveyed navigation channel.  The arcs representing the actual Atchafalaya River where it is bypassed by the navigated Wax Lake Outlet channel near Morgan City were also included in this edited data set.  Where there were breaks in the HYCZN.DGN file due to the entrance of canals and rivers into the navigation channel, closure arcs were added.   Arcs outside the navigation channel were eliminated.  By this method, the single polygon called NAV_CHANNEL.DGN was obtained.  Due to splitting and rejoining of the channel and river in the Morgan City area described above, the polygon data set had an island.

Project Area Buffer / Clipping Boundary

In order to subset the source data to the area of interest around the navigation channel and to provide an external boundary to the valid data area of the ENC, it was necessary to create an appropriate clipping polygon.  This section describes the creation of this object, including one false start.

A line was digitized by ‘eyeball’ up the approximate center of NAV_CHANNEL.DGN to create NAV_CHANNEL_CL.DGN  This line was buffered at a distance of 4000 meters to create a clipping data set to be used as a means to reduce the total volume of SDS data to process.  At this point in time, the acceptable buffer distance around the channel had not been specified by USACE.  It was clear however, that buffering this centerline had the consequence of affecting the width of land area on each side of the channel that would be included in the final dataset because the channel had variable width.  Where the channel was wide, practically no land area was included.   This was deemed unsatisfactory, and the buffer around the navigation channel centerline was abandoned as a dead-end dataset.  The correct way to proceed was to buffer NAV_CHANNEL.DGN as a polygon.

By this time, a buffer distance of 1000 meters had been selected by USACE. NAV_CHANNEL.DGN was converted to the ArcInfo dataset NAV_CNL, cleaned and built as a polygon.  A buffer at 1000m distance was created around NAV_CNL to yield the BUFFER dataset.  The island in the buffer created by the lens in the navigation channel was removed so that all the land area between the Atchafalaya River and Wax Lake Outlet channel would be included in the final data set.  BUFFER was an important data set because it would be used to subset all of the SDS .dgn files to the area focused around the navigation channel.

The BUFFER coverage was converted to a .dxf file, then imported into MicroStation to create BUFFER.DGN.

[image: image7.png]



· Figure 7: 1000 meter clipping boundary around channel

Seaming of Group 1 and 2 Water Features

HYSUR01.DGN and HYCZN01.DGN were combined to create SECONDARY.DGN, which represented the essential water features in the SDS data, canals, tributary rivers, lakes and of course the edge of the navigation channel.  The arcs representing the navigation channel edge were dropped because they were already captured in NAV_CNL dataset.  Isolated lakes which had no connection to the navigation channel were deleted.  SECONDARY.DGN was converted into an ArcInfo coverage called SECONDARY.  The level and color attributes from the original .dgn files were attached to the arcs of the SECONDARY coverage.  SECONDARY was split out into two data sets, CANALS and RIVERS, containing respectively, arcs from canals and rivers. 
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· Figure 8: Duplication of linework between SDS features
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· Figure 9: Topology / edgematch problems in SDS source data

The CANALS, RIVERS and NAV_CNL coverages were combined to create HYDRO, which contain essentially all the water bodies connecting to and including the navigation channel.   HYDRO was clipped with BUFFER, then cleaned at a tolerance of 0.001 to remove duplicate arcs.  Items were added to the HYDRO arcs that allowed them to be displayed in colors according to their origin as navigation channel, canal or river.  Duplicate linework resulting from a single bank coded in two different ways (e.g. navigation channel and river) was eliminated.  Other topological repair such as connecting arcs that didn’t quite connect but should have connected was performed.  Using these color coded arcs as a guide, closure arcs were added to segregate canal areas and river areas from each other and from the navigation channel.  This will eventually allow HYDRO to be built as a clean polygon coverage with the Group 2 polygons separate from one another and from the Skin of Earth navigation channel polygon.  The closure arcs were coded as ‘level=63’ to keep them separate from the arcs that represent the banks of canals, rivers, and the navigation channel.

All arcs of the BUFFER coverage were coded with ‘level=63’ and ‘feature_type’=buffer, then ‘put’ into HYDRO coverage, effectively bounding the water features and providing a polygon boundary for land area around the water features.   All isolated rivers and canals that did not connect the navigation channel in this data set were eliminated.   The next step of processing for this data set is to label the polygons representing navigation channel, rivers, canals, and land.  Initially it was hoped that this could be done via automated means (e.g. select all polygons whose bounding arcs include ‘feature_type=canal’, then reselect from that set all polygons whose bounding arcs do not include ‘feature_type=river’ or ‘feature_type=channel’, then code those polygons as canals) but it turned out to be an unwise potential course of action.  The reason it wouldn’t work well is because many banks coded as river from the source are clearly recognized as dredged canals due to their straight sided geometry.  As a result, automated polygon labeling based on bank type would lead to erroneous labels.  Unfortunately, it meant that all the varieties of water polygons (canal, river, channel) had to be individually and manually labeled.  

The result of the above described processing there was a coverage called HYDRO that consisted of closed off but unlabeled  water and land polygons.  This coverage was projected to geographic coordinates, NAD83 to produce HYDRO_DD with the idea that this would streamline the importation into CARIS.  Polygon topology was built in HYDRO_DD, labels were created for each polygon, and each polygon was attributed to encode the area type – be it land, channel, river, or canal.  The coverage arcs and labels were edited as necessary to create a coverage with no arc dangles or label errors. 

It was recognized that working in geographic coordinates was a disadvantage – there wasn’t uniform control over dangle and fuzzy tolerances and it made it more difficult to work with reference imagery data in planar coordinates.  The HYDRO_DD coverage was projected back to state plane (Louisiana State Plane South Zone NAD83, with units survey feet) coordinates to create a new version of HYDRO.

Docks

A copy of the trhrb01.dgn was created, and all arcs and polygons except those corresponding to dock type objects (wharves and piers) were eliminated from the copy.  This file was imported into ArcInfo to create a polygon coverage called DOCKS.  The items ‘feature’ and ‘color’ were added to the .aat and .pat.  The feature item in the .aat was populated with the value ‘docks.’  Dangle and intersection errors, slivers and overlapping lines in the DOCKS coverage were eliminated.  Labels were created for all dock polygons that didn’t previously have labels from MGE.  

With the HYDRO layer under edit, the DOCKS arcs and labels were brought into the HYDRO layer with INTERSECTARCS on.  This process split all the arcs and polygons where docks and HYDRO overlap.  This was followed up by arc coding and elimination as follows:

Arcs from the docks layer that were landward of the land/water interface (channel or secondary river) were coded ‘docksdelete’ to mark them for later deletion from the skin of the earth layer.  Any channel, river or canal edge arcs that fell within the arcs defining the boundary of the dock were eliminated.  Sometimes small water polygons were trapped behind a dock.  When these occurred the arc was dropped to ‘dissolve’ the small water area into the land area.

All of the arcs comprising the boundaries of the dock feature from the HYDRO layer (now split in appropriate locations) were put to a new coverage called DOCKS_MASTER.  All of the labels from the docks were also put into this new coverage and polygon topology was built.  In the HYDRO coverage, all the arcs marked as ‘docksdelete’ were deleted, all the labels from former dock polygons were deleted and polygon topology was rebuilt.   The DOCKS_MASTER polygon coverage was projected to decimal degree coordinates, exported, and delivered to OCL to be converted into Group 2 SLCONS objects with CATSLC=wharf.

Offshore’s processing rules:

================================================================
Some docks also had associated TIFF images linked to them.  The image was linked in the INFORM attribute of the docks.  Following is a list of the original image names and also what they were renamed to in the INFORM attribute.

SOURCE:
D_BB_222.tif 
(
1O010001.TIF

D_BH_210.tif 
(
1O010002.TIF

D_DS_211.tif 
(
1O010003.TIF

D_SE_224.tif 
(
1O010004.TIF

D_TM_223.tif 
(
1O010005.TIF

The image files were renamed as above and encoded into the corresponding objects.

SOURCE:
DOCKS_DD.e00

OUTPUT:
docks.ntx

POLYGONS:
Polygon labs are created for each polygon, polygon geometry is not extracted.

NTX:
User Number:

500

Theme Number:
500

Font Size:

0.0005

FC:


POLABEL

Label:


SLCONS_WF

SourceID:

MSLINK 

S57:
OBJECT CLASS:    Shoreline Construction                                         



OBJECT CODE:     SLCONS                                                         



FEATURE CODE:    SLCONS_WF                                                      



FEATURE TYPE:    PO                                                             



ATTRIBUTE:       CATSLC    6                                                    



ATTRIBUTE:       WATLEV    2                                                    



ATTRIBUTE SCRIPT: get_dock CARIS_SRCID

The get_dock script codes INFORM attribute based on the information from trhrbmorout.txt linked by CARISID = MsLink value.

ARCS:
arcs are extracted as p2p lines

NTX:
User Number:

500

Theme Number:
500

FC:


AWPRWHARF

SourceID:

DOCK

S57:
OBJECT CLASS:    Shoreline Construction                                         



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    AWPRWHARF                                                           

2 single line clar in 200 @ Lat = 31-00-08.608N Long = 91-40-19.193W did not have dock area and were changed to SLCONS/CATSLC=unknown. 

Some duplication adjustments were needed - all corrected manually.

Revetments

A copy of the imero01.dgn was created, and all arcs and polygons except those corresponding to revetments were eliminated from the copy.  The mslink_nolabel.aml  AML was applied to the copied and edited .dgn file to create a polygon coverage called REVETMENTS.  The items ‘feature’ and ‘color’ were added to the .aat and .pat.  The feature item in the .aat was populated with the value ‘revets.’  Dangle and intersection errors in the REVETMENTS coverage were eliminated via manual editing.  Labels were created for all revetment polygons that didn’t previously have labels from MGE.   The ms-link item for each polygon will allow database information such as the revetment name to be attached later.  

With the REVETMENTS layer under edit, all the HYDRO arcs were brought into the REVETMENTS layer with INTERSECTARCS on.  This process split all the arcs and polygons where REVETMENTS and HYDRO overlap.  This was followed up by arc elimination as follows:

Where the revetment sandwiched a small water polygon against the channel edge, revetment arcs were deleted to ‘dissolve’ the water polygon into the revetment area.  Where the revetment overlapped a land area, the revetment arcs on the land area were eliminated. The extraneous arcs from the HYDRO coverage were eliminated, and REVETMENTS was built to a polygon dataset with no label or arc dangle errors.  The revetment polygons projected to decimal degrees, exported, and delivered to OCL for conversion to Group 2 objects.

Offshore’s processing rules:

================================================================
SOURCE:
REVETMENTS_DD.e00

OUTPUT:
revets.ntx

POLYGONS: Polygon labs are created for each polygon, polygon geometry is not extracted.

NTX:
User Number:

501

Theme Number:
501

Font Size:

0.0005

FC:


POLABEL

Label:


SLCONS_RV

SourceID:

MSLINK 

S57:
OBJECT CLASS:    Shoreline Construction                                         



OBJECT CODE:     SLCONS                                                         



FEATURE CODE:    SLCONS_RV                                                      



FEATURE TYPE:    PO                                                             



ATTRIBUTE SCRIPT: get_revet CARIS_SRCID



ATTRIBUTE:       CATSLC    9                                                    



ATTRIBUTE:       WATLEV    3                                                    

The get_revet script codes OBJNAM attribute based on information from imeroacmout.txt linked by CARISID = MsLink value.

ARCS: 
arcs are extracted as p2p lines
NTX:
User Number:

501

Theme Number:
501

FC:


AWPRREVET

SourceID:

REVETMENT

S57:
OBJECT CLASS:    Shoreline Construction                                         



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    AWPRREVET                                                           

There was a number of duplication problems with revetments. They were fixed using the following method:

1. export soe without contours and labels to 200.des

2. change UserNumber of 200.des to 600

3. import 200.des into original file

4. run 'overlay themes' tool use dominnant=600, buffer=1mm, output = newfile.des, keep labels = yes, output theme=700

in newfile.des

5. remove 200.des features from theme 700 and 600

6. move remaining from 700 to 200

7. in 200 move all non coastline features to 777

8. unbuild 200 network

9. build 200 network with nomess=127

10. remove undershoots

11. locate intersections

12. cut

13. move 777 back to 200

14. unbuild 200 network

15. build 200 network with nomess=127

16 remove overshoots

17. export 200 without contours and labels to temp.des and remove 501 from 200

18. change UserNumber of temp.des to 501

19. import temp.des into newfile.des

20. make sure you have the original labels in 501 and use 'dissolve arcs' on 501 with same key=on

21. change remaining coastline in 501 to polclose

22. rebuild the entire file 

You should now have perfectly duplicated parts of coastline in 501.

Had to fix polygons at (too small for caris)

Lat = 30-56-06.198N Long = 91-48-16.589W   Lat = 30-56.103300N Long = 91-48.276483W

Lat = 30-27-03.586N Long = 91-42-54.788W   Lat = 30-27.059767N Long = 91-42.913133W

Defining Depth Areas and Dredge Areas / Skin of Earth Layer

In order to define depth areas for this project, hydrographic survey data from numerous sources were utilized.  Ideally, the data used in the development of the depth areas would be relative to some mean low water reference plane (a depth datum).  This would result in sounding data that represented true depth of water.  Unfortunately the data available for development of depth area objects were elevations relative to NGVD29, an elevation datum.  There is no low water reference plane data available for the Atchafalaya, from which the NGVD29 elevation values could be adjusted to reflect water depth.  For the purposes of the following description of processing, the methodology used elevations in place of water depth.  Although the data used in this case are not ideal, in all cases the elevations will be an underestimate of the actual depth.  At the mouth of the river and in Atchafalaya Bay, the elevation is roughly equal to the depth.  The surface elevation of the river increases approximately 1 foot for every 10 miles upstream.  That means that at Simmesport, approximately 160 miles up the river, the elevation values underestimate depth by approximately 16 feet. 

The process of creating depth areas that became S-57 DEPARE objects utilized five basic data sets: the arcs defining the edge of navigable channel (from the HYDRO layer), sounding transects that were obtained approximately every 1000 feet up the course of the channel (not available in SDS data, but obtained from REEGIS transects.dgn dataset), recent sounding information for revetment areas from http://www.mvn.usace.army.mil/eng/ci/index.htm, ‘bay soundings’ for the Gulf of Mexico region past the mouth of the Atchafalaya from http://www.mvn.usace.army.mil/ops/odt/atch.htm, and a dredge area provided by the Corps http://www.mvn.usace.army.mil/ops/odt/atch_ref.htm.  The sounding information and dredge area were obtained as .dgn files with annotations that indicate depth at sounding points.  The annotation was unloaded as points with attributes from MGE (using the MicroStation Development Language utility TEXTX) and imported into Excel for depth filtering and conversion of depths units from feet to meters. The Excel data was unloaded to a delimited file as used to generate ArcInfo coverages for each sounding data source and with depths in meters.  

This sounding information was sometimes taken in secondary rivers near their mouth, rendering them ‘navigable’ for a distance.  To accommodate this sounding data, the ‘closure lines’ that were used to separate the main navigation channel from secondary rivers and canals were moved upriver (secondary river) in the HYDRO coverage.  

The arcs defining the edge of the navigable channel were buffered in 100 feet to create a dataset called CHAN_BUFF.  This buffer line was used for reference while compiling depth areas contours.  Essentially everything in the HYDRO coverage except the canal and secondary river polygons were copied to a new coverage called DEPARE. Those components of the hyczn01.dgn that comprise the islands in the Gulf of Mexico south of the mouth of the Atchafalaya were added as land features to DEPARE.  

The Corps maintains a dredged channel (400 ft wide and at least 20 ft deep) from the Avoca Island Cutoff Channel (river mile 134) to the extent of the project area in the bay.  The delineation of this area was used to develop a dredge area (DRGARE) polygon.  Additional hydrographic survey information was available from the bay transects south of mouth of the river and Corps surveys of the bay.  The extent of the survey information was used to define a depth area around the DRGARE.  An additional polygon was digitized around the depth area to create an unsurveyed area (UNSARE) that encloses the islands at the mouth of the river.  

The data described above were used to create depth areas within the DEPARE coverage according to several simple rules.

· The project depth is twelve feet from Mile 0 at the Red River/Old River intersection downstream to the Avoca Island Cutoff.  From the Avoca Island Cutoff and downstream, the Corps maintained project depth is twenty feet in the dredged area.

· Only two depth areas are defined at any normal transect to the navigable channel – one with a depth range from zero to project depth, and another with a depth range from project depth to the deepest noted sounding depth in the main channel over that river segment.  The ‘contour line’ that separates these two depth areas is referred to as the ‘shallow/project line’ in the descriptions below.

· When digitizing the line that divides the shallow near-bank depth area from the depth area at project depth (depth area contour line), no interpolation between soundings is used.  Instead, the digitized line goes through the first sounding point that is equal to or greater than the project depth.

· When digitizing between transects where no additional survey data was available, the depth area contour line is assumed to parallel the shape of the channel edge.

· The depth area contour line is digitized at least 100 feet from the channel edge, except in the revetment survey areas (where additional survey detail provides more information).

To accomplish digitization of the shallow/project line described above to delineate depth areas, the CHAN_BUF and soundings data were put up as reference or ‘backcoverages’ while the DEPARE data was under edit.  The soundings data were colored coded into groups greater than and less than project depth to emphasize their depth class.  Where the project depth makes its twelve foot to twenty foot transition at Avoca Island Cutoff, an arc was struck across the channel to separate the upstream and downstream depth areas and their different project depths.  The shallow/project line was digitized according to the rules outlined above.

Polygon topology was built and labels were created for all polygons that had none in the DEPARE.  Polygons and arcs were coded to values similar to their eventual names as S-57 objects, e.g, the depth area near the channel bank north of Avoca Island Cutoff was coded DEPARE_0_12FT, the arcs corresponding to natural shoreline on the channel edge were coded as COALNE.  The DEPARE coverage was projected to geographic coordinates, NAD83 to create SOE.  SOE was delivered to Offshore Charts to create the skin of earth (SOE) part of the final ENC.

Offshore’s processing rules:

================================================================
SOURCE:
soe_dd.e00

OUTPUT:
soe.ntx

POLYGONS:
Polygon labels are created for each polygon, polygon geometry is not extracted.

-UNSARE: The area around the mouth of the river at bottom of coverage. Digitized area around islands. It's water, but we don't have soundings for it.

NTX:
User Number:

200

Theme Number:
200

Font Size: 

0.0005

FC:


POLABEL

Label:


UNSARE

SourceID:

UNSARE 

S57:
OBJECT CLASS:    Unsurveyed area                                                



OBJECT CODE:     UNSARE                                                         



FEATURE CODE:    UNSARE                                                         



FEATURE TYPE:    PO                                                             

-LNDARE: Land

NTX:
User Number:

200

Theme Number:
200

Font Size: 

0.0005

FC:


POLABEL

Label:


LNDARE

SourceID:

LNDARE 

S57:
OBJECT CLASS:    Land area                                                



OBJECT CODE:     LNDARE



FEATURE CODE:    LNDARE                                                         



FEATURE TYPE:    PO                                                             

-DEPARE_12_XFT: The 12ft project depth area. The 'x' can be filled in with ..... 

NTX:
User Number:

200

Theme Number:
200

Font Size:

0.0005

FC:


POLABEL

      Label:
2_72.4FT - The deepest sounding for     the 12ft depth area is 22.07 meters ( 72.4 feet)

SourceID:

12XFT 

-DEPARE_20_XFT: The 20ft project depth area.

NTX:
User Number:

200

Theme Number:
200

Font Size:

0.0005

FC:


POLABEL

Label:
20_153FT - The deepest sounding for the 20ft depth area is 46.63 meters (153 feet) 

SourceID:

20XFT 

-DEPARE_0_12FT: The shallow area between the 12ft project depth area and the LNDARE.

NTX:
User Number:

200

Theme Number:
200

Font Size:

0.0005

FC:


POLABEL

Label:


0_12FT

SourceID:

0_12FT

-DEPARE_0_20FT: ' ' ' ' 20ft ' ' ' ' '

NTX:
User Number:

200

Theme Number:
200

Font Size:

0.0005

FC:


POLABEL

Label:


0_20FT

SourceID:

0_20FT

-DEPARE_0_12FTIN: The small polygons inside the 12ft depth areas that are shallower than 12ft. These appear as mostly small island polygons although there are 2 or 3 larger areas. Same as the DEPARE_0_12FT except they are inside the project depth area.

NTX:
User Number:

200

Theme Number:
200

Font Size:

0.0005

FC:


POLABEL

Label:


0_12FT

SourceID:

12FTIN

-DEPARE_0_20FTIN: Same as above only these are in the 20' project depth area.

NTX:
User Number:

200

Theme Number:
200

Font Size:

0.0005

FC:


POLABEL

Label:


0_20FT

SourceID:

20FTIN

S57(ALL): OBJECT CLASS:    Depth area                                                     



 OBJECT CODE:     DEPARE                                                         



 FEATURE CODE:    "%[0-9]_%[0-9]FT"                                              



 FEATURE TYPE:    PO                                                             



 ATTRIBUTE SCRIPT:    get_depth_ft CARIS_FCODE 0                                  



 OBJECT CLASS:    Depth area                                                     



 OBJECT CODE:     DEPARE                                                         



 FEATURE CODE:    "%[0-9]_%[0-9].%[0-9]FT"                                              



 FEATURE TYPE:    PO                                                             



 ATTRIBUTE SCRIPT:    get_depth_ft CARIS_FCODE 0 

The get_depth_ft script coverts polygon label from feet to meters and returns them as DRVAL1 and DRVAL2 attributes. 

ARCS:
arcs are extracted as p2p lines

-COALNE: Natural coastline arcs.

NTX:
User Number:

200

Theme Number:
200

FC:


CLSL

SourceID:

COALNE

S57:
OBJECT CLASS:    Coastline                                                      



OBJECT CODE:     COALNE                                                         



FEATURE CODE:    CLSL                                                           

-DEPTH_12FT: The arcs bounding the 12ft depth area.

NTX:
User Number:

200

Theme Number:
200

FC:


CODTFT

SourceID:

12FT

Zvalue:

3.6576m

-DEPTH_20FT: The arcs bounding the 20ft depth area.

NTX:
User Number:

200

Theme Number:
200

FC:


CODTFT

SourceID:

20FT

Zvalue:

6.096m

-DEPCNT: The arcs that bound the DEPARE_0_12FTIN. These arcs are differentiated so you can extract them easier if you need to code the polys as something special....other than the same as the shallow area between the project depth area and the land.

NTX:
User Number:

200

Theme Number:
200

FC:


CODTFT

SourceID:

0_12

Zvalue:

3.6576m

or

User Number:

200

Theme Number:
200

FC:


CODTFT

SourceID:

0_20

Zvalue:

6.096m

S57(ALL):
OBJECT CLASS:    Depth contour                                                  



OBJECT CODE:     DEPCNT                                                         



FEATURE CODE:    CODTFT                                                        



FEATURE TYPE:    AL                                                             



ATTRIBUTE SCRIPT:    assign_z VALDCO CARIS_Z 0

-DUMMYSEPERATOR: The digitized lines separating the 12ft depth area from the 20ft depth area.

NTX:
User Number:

200

Theme Number:
200

FC:


POLCLOSE

SourceID:

SEPERATOR

S57:
OBJECT CLASS:    POLCLOSE                                         



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    POLCLOSE

-DUMMYUNSARE: The lines enclosing the unsurveyed area. 

NTX:
User Number:

200

Theme Number:
200

FC:


POLCLOSE

SourceID:

DUMMYUNSARE

S57:
OBJECT CLASS:    POLCLOSE                                         



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    POLCLOSE

-DUMMYBUFF: The buffer lines. These are the outermost lines that were used to clip unnecessary features.

NTX:
User Number:

200

Theme Number:
200

FC:


POLCLOSE

SourceID:

DUMMYBUFF

S57:
OBJECT CLASS:    POLCLOSE                                         



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    POLCLOSE

-SLCONS: The man-made coastline. Docks. 

NTX:
User Number:

200

Theme Number:
200

FC:


CLAR

SourceID:

SLCONS

S57:
OBJECT CLASS:    Shoreline Construction                                         



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    CLAR

SOE BOUNDS

NTX:
User Number:

200

Theme Number:
200

FC:


POLNEAT

SourceID:

BOUNDS

S57:
OBJECT CLASS:    POLNEAT                                         



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    POLNEAT                                                           

Three lines were too long for CARIS so had to add zvalue manually.

dummybuffer filtered with the tolerance of 25d (CARIS disk units approximately 2mm at the scale of the chart)

Removed lake @  Lat = 29-26-37.795N Long = 91-20-16.620W

Canals

The polygons of type=canal in the HYDRO coverage were selected and put into a coverage named CANALS.  This coverage was projected to decimal degrees to create CANALS_DD.

Offshore’s processing rules:

================================================================
SOURCE:
canal_polys.e00

OUTPUT:
canals.ntx


POLYGONS:
Polygon labels are created for each polygon, polygon geometry is not extracted.

NTX: 
User Number:

503

Theme Number:
503

Font Size: 

0.0005

FC:


POLABEL

Label:


CANALS

SourceID:

CANALPOLY/CANALEMPTY 

S57:
OBJECT CLASS:    Canal                                                          



OBJECT CODE:     CANALS                                                         



FEATURE CODE:    CANALS

         FEATURE TYPE:     PO                                                             

ARCS: 
arcs are extracted as p2p lines
NTX: 
User Number:

503

Theme Number:
503

FC:


CLCN

SourceID:

CANALPOLYS

S57:
OBJECT CLASS:    Canals



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    CLCN

The same process as for revets was used to create the duplicate segments for canal objects. 

Rivers

The polygons of type=river in the HYDRO coverage were selected and put into a coverage named RIVER.  This coverage was projected to decimal degrees to create RIVERS_DD.

Some of the rivers in the HYDRO coverage were linear features, so they were treated separately from the aerial river features.  All arcs that were type=river and that were not part of a polygon boundary were selected and put into a coverage called RIVERLINE.  This coverage was projected to decimal degrees to create a new coverage,  RIVERLINE_DD.

Offshore’s processing rules:

================================================================
SOURCE:
riverpolys_dd.e00

OUTPUT:
riverpolys.ntx


POLYGONS:
Polygon labels are created for each polygon, polygon geometry is not extracted.

NTX: 
User Number:

502

Theme Number:
502

Font Size: 

0.0005

FC:


POLABEL

Label:


RIVERS

SourceID:

RIVERPOLY/RIVEREMPTY 

S57:
OBJECT CLASS:    River                                                          



OBJECT CODE:     RIVERS                                                         



FEATURE CODE:    RIVERS                                                        

          FEATURE TYPE:    PO                                                             

ARCS:
arcs are extracted as p2p lines
NTX: 
User Number:

502

Theme Number:
502

FC:


RIVERDL

SourceID:

RIVERPOLYS

S57:
OBJECT CLASS:    River



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    RIVERDL

The same process as for revets was used to create the duplicate segments for river objects. 

Sailing Line

The sailing line represents a recommended route of navigation on the Atchafalaya Main Channel.  The dataset used for this project was derived from two sources.  One was the REEGIS sailing line (sailing_line.dgn), and the other was the sailing line going through the Corps maintained dredged area below Avoca Island.  http://www.mvn.usace.army.mil/ops/odt/atch_ref.htm  The REEGIS sailing line was examined in relation to all available sounding data.  The sailing line was adjusted (specifically in areas north of Avoca Island) to assure that it was completely within the project depth area.  The adjusted REEGIS sailing line was connected to the dredged area sailing line to create a continuous sailing line. 

Offshore’s processing rules:

================================================================
SOURCE:
sailine.e00

OUTPUT:
sailine.ntx



NTX:
User Number:

100

Theme Number:
100

FC:


TRACKNLL
SourceID:

SAILINE
S57:
OBJECT CLASS:    Sailing Line

OBJECT CODE:     RECTRC                                                         

FEATURE CODE:    TRACKNLL

ATTRIBUTE:       CATTRK    2                                                    

ATTRIBUTE:       TRAFIC    4                                                    
Fairway

An S-57 FAIRWY object represents the main navigable channel for vessels.  An ArcInfo polygon precursor to this object was created by use of project depth specifications, sailing line data, and the dredged area delineation.  From Mile 0 at the Red River/Old River intersection downstream to the Avoca Island Cutoff, the USACE project design specifies a channel of twelve foot depth and 125 foot width.  From the Avoca Island Cutoff and downstream, the USACE project design specifies a channel of twenty foot depth and 400 foot width.  Based on these specifications, the sailing line (which approximately represents the midline of the area of the channel at project depth) was buffered at 62.5 upstream of the Avoca Island Cutoff. Downstream from Avoca Island Cutoff, the fairway was taken to be coincident with the extent of the dredged area.  These two areas, the buffer and the dredged area, were combined to create a polygon coverage called FAIRWAY.  In several cases north of Avoca Island the fairway polygon extended out of the project depth area because of excursion of the sailing line.  In the worst case, the excursion was only two feet.  The FAIRWAY coverage was edited to remove all areas that extended outside the project depth area.  This will result in an S-57 FAIRWY object that is not always fully project width (125 feet in the affected section).  

Offshore’s processing rules:

================================================================
SOURCE:
fairway_dd.e00

OUTPUT:
fairway.ntx



POLYGONS:
Polygon labels are created for each polygon, polygon geometry is not extracted.

NTX:
User Number:

367

Theme Number:
367

Font Size:

0.0005

FC:


POLABEL

Label:


FAIRWAY

SourceID:

FAIRWAY

S57:
OBJECT CLASS:    Fairway                                                          



OBJECT CODE:     FAIRWY                                                         



FEATURE CODE:    FAIRWAY



FEATURE TYPE:    PO                                                             



ATTRIBUTE:       TRAFIC    4                                                    

ARCS: 
arcs are extracted as p2p lines
NTX:
User Number:

367

Theme Number:
367

FC:


NPRE

SourceID:

FAIRWAY

S57:
OBJECT CLASS:    FAIRWAY                                                          



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    NPRE

A new version of fairway was re-imported and a part of it in the bay area was reduplicated as DRGARE of 0-20ft and as per instructions all contours in the area were fixed.                                                             
Wildlife Management Areas

Wildlife management areas from SDS (famgt01.dgn) were converted to ArcInfo coverages using the mslink_nolabel.aml.  They were then sent to Offshore Charts and were clipped to the extent of BUFFER.  These wildlife management areas were mapped to RESARE in S-57.  

Offshore’s processing rules:

================================================================
SOURCE:
wildlife_area.e00

OUTPUT:
wildlife.ntx



POLYGONS:
Polygon labels are created for each polygon, polygon geometry is not extracted.

NTX: 
User Number:

360

Theme Number:
360

Font Size:

0.0005

FC:


POLABEL

Label:


RESARE_WL

SourceID:

MSLINK

S57:
OBJECT CLASS:    Wild Life                                                          



OBJECT CODE:     RESARE                                                         



FEATURE CODE:    RESARE_WL



FEATURE TYPE:    PO                                                             



ATTRIBUTE:       CATREA    4                                                    



ATTRIBUTE SCRIPT: get_wild CARIS_SRCID

The get_wild script codes OBJNAM attribute based on information from wildlife_name.txt linked by CARISID = MsLink value.

ARCS: 
arcs are extracted as p2p lines
NTX:
User Number:

360

Theme Number:
360

FC:


NPRE

SourceID:

WILDLIFE

S57:
OBJECT CLASS:    Wild Life                                                          



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    NPRE                                                            
Cities

City boundaries were obtained from a Corps base map .dgn provided in a previous Atchafalaya mapping contract (for the on-line webmap of the River Book).  These boundaries are for reference purposes only and do not depict the legal limit of the incorporated areas. The source boundaries were converted to ArcInfo coverages.  In the cases where the city boundary did not extend to the edge of the navigation channel, the boundary was extended to overlap into the navigation channel.  The polygons were projected to geographic coordinates, exported, then sent to Offshore Charts who clipped the polygons to the navigation channel.  These city polygons were mapped to BUAARE in S-57.

Offshore’s processing rules:

================================================================
SOURCE:
city.e00

OUTPUT:
city.ntx



POLYGONS:
Polygon labels are created for each polygon, polygon geometry is not extracted.

NTX:
User Number:

386

Theme Number:
386

Font Size:

0.0005

FC:


POLABEL

Label:


city

SourceID:

label_number

S57:
OBJECT CLASS:    CITY                                                          



OBJECT CODE:     BUAARE                                                         



FEATURE CODE:    CITY



FEATURE TYPE:    PO                                                             



ATTRIBUTE:       CATBUA    1                                                    



ATTRIBUTE SCRIPT: get_city CARIS_SRCID

OBJECT CLASS:    City                                                          

OBJECT CODE:     $LINES                                                         

FEATURE CODE:    ALTN

The get_city script codes OBJNAM attribute based on information from cityname.txt linked by CARISID = label_number value.

ARCS: 
arcs are extracted as p2p lines
NTX:
User Number:

386

Theme Number:
386

FC:


ALTN

SourceID:

CITY

S57:
OBJECT CLASS:    City                                                          



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    ALTN

Buildings

Bggen01.dgn was converted to an ArcInfo coverage using the mslink_nolabel.aml.  This coverage was called BUILDINGS.  The coverage was subsequently clipped to a buffer 200 meters around the navigation channel.  This coverage was called BLDG_CLIP.  Louisiana Oil Spill Coordinator’s Office (LOSCO) data were used to determine the attributes (name, phone number, address) for thirty buildings in BLDG_CLIP.  The LOSCO datasets used were:

· Louisiana Schools, Geographic NAD83, Louisiana Department of Education

· Louisiana Heliports, Geographic NAD83, LAOEP – FEMA

· Natural Gas Companies, Louisiana, Geographic NAD83, LAOEP – FEMA

· US Coast Guard Stations in Louisiana, Geographic NAD83, LAOEP - FEMA    

· SIC Coded Business Locations, Louisiana, Geographic NAD83, Equifax (1998)

· Public Order and Safety (Police, Fire) from SIC Coded Business Locations, Louisiana, Geographic NAD83, Equifax (1998)

The spatial accuracy of the LOSCO dataset was inadequate to pinpoint the associated building in BLDG_CLIP.  Buildings that had addresses were geocoded to rectified, 1999 TIGER line data for better identification of the associated building than could be provided by the LOSCO data alone.  Twenty of the thirty buildings in this dataset were successfully geocoded.  Some of these twenty geocoded locations and some of the ten non-geocoded locations could be assigned to buildings in BLDG_CLIP.  The remaining geocoded and non-geocoded locations outside the BLDG_CLIP area were assigned to buildings in the larger BUILDINGS coverage.  Those additional buildings were added to the BLDG_CLIP dataset.  Even though some of these buildings were beyond the 200 meter buffer used for BLDG_CLIP, they are potentially useful to the navigator as landmarks and public safety resources.  DRG’s were used for verification of the location of buildings that were named on the DRG.

Offshore’s processing rules:

================================================================
SOURCE:
buildings.e00

OUTPUT:
buildings.ntx



POLYGONS:
Polygon labels are created for each polygon, polygon geometry is not extracted.

NTX:
User Number:

382

Theme Number:
382

Font Size:

0.0005

FC:


POLABEL

Label:


BUISGL
SourceID:

MSLINK

S57:
OBJECT CLASS:    Building                                                          

OBJECT CODE:     BUISGL                                                         

FEATURE CODE:    BUISGL

FEATURE TYPE:    PO                                                             

ATTRIBUTE SCRIPT: get_buisgl CARIS_SRCID

The get_ buisgl script codes building attributes based on information from buildinginfo.txt linked by CARISID = MsLink value.

ARCS: 
arcs are extracted as p2p lines
NTX:
User Number:

382

Theme Number:
382

FC:


ALBD
SourceID:

BILDING
S57:
OBJECT CLASS:    Building                                                          

OBJECT CODE:     $LINES                                                         

FEATURE CODE:    ALBD

Some buildings are located in DEPARE (A) and will be reported as errors. 

Locks

Locks were contained in trloc01.dgn and a copy of this dgn was created.  The mslink_nolabel.aml was used to convert the clipped dgn to an ArcInfo coverage.  All arc intersections and node dangles were fixed and polygon topology was built.  The item ‘feature’ was added to the .aat and the .pat and was subsequently calculated to ‘locks’.  The lock arcs and labels were added to the hydro coverage with INTERSECTARCS set to on.  This split all the hydro arcs where they were overlapped by the lock arcs.  The lock arcs lined up with the shoreline arcs in the hydro coverage, so no editing to the lock arcs had to be done.  All the arcs and labels coded as ‘lock’ were put to their own coverage called ‘locks’ and polygon topology was built.  The ‘lock’ coverage was then projected to geographic coordinates and an export file was created.  The file was called locks_dd.    

Offshore’s processing rules:

================================================================
SOURCE:
LOCK_DD.e00

OUTPUT:
lock.ntx

POLYGONS: 
Polygon labels are created for each polygon, polygon geometry is not extracted.

NTX:
User Number:

500

Theme Number:
500

Font Size: 

0.0005

FC:


POLABEL

Label:


NULL

SourceID:

LOCK 

ARCS:

NTX:
User Number:

500

Theme Number:
500

FC:


AWLO

SourceID:

LOCK

S57:
OBJECT CLASS:    Shoreline Construction                                         



OBJECT CODE:     SLCONS                                                         



FEATURE CODE:    AWLO

There is only one lock in the file and all related S-57 objects are going to be created manually - since all arcs (guidewalls, gates, walls)  have the same attributes in e00 and there is no way to automatically extracted them into separate features.

Some duplication adjustments were needed - all corrected manually.

Airports and Runways

Airport and Runway aerial features were not present in the SDS data for this project, but they were present in the REEGIS tr01.dgn file.  Because these Group 2 objects shared no boundaries with Group 1 or Group 2 objects and had no associated attribute data, their boundaries were pulled directly from the .dgn file to create CARIS polygons and S-57 AIRARE and RUNWAY objects.

Offshore’s processing rules:

================================================================
SOURCE:
airport_DD.e00

OUTPUT:
airport.ntx



POLYGONS:
Polygon labels are created for each polygon, polygon geometry is not extracted.

NTX:
User Number:

380

Theme Number:
380

Font Size:

0.0005

FC:


POLABEL

Label:


AIRPORT

SourceID:

AIRPORT

S57:
OBJECT CLASS:    Airport                                                          



OBJECT CODE:     AIRARE                                                         



FEATURE CODE:    AIRPORT



FEATURE TYPE:    PO                                                             

NTX:
User Number:

380

Theme Number:
380

Font Size:

0.0005

FC:


POLABEL

Label:


RUNWAY

SourceID:

AIRPORT

S57:
OBJECT CLASS:    Runway                                                          



OBJECT CODE:     RUNWAY                                                         



FEATURE CODE:    RUNWAY



FEATURE TYPE:    PO                                                             

ARCS: 
arcs are extracted as p2p lines
NTX:
User Number:

380

Theme Number:
380

FC:


ALAIPL

SourceID:

AIRPORT

S57:
OBJECT CLASS:    Airport                                                          



OBJECT CODE:     $LINES                                                         



FEATURE CODE:    ALAIPL

Group 2 Line Features

The non-hydro line features in the SDS data were all treated similarly.  The ‘Group 2 Line Features Converted’ table below details what those line features were, the name of their source .dgn, and the resultant S-57 object. All of the SDS .dgn files listed in this table plus a TR01.DGN file from REEGIS (representing road and railroad data that was not present in the SDS data) were clipped to 1000 meters around the navigation channel with BUFFER.DGN.   Projection Manager was used to project all the recently clipped .dgn files into geographic coordinates NAD83. The clipped projected UTELE01, COMIC01, TRNAV01, TRHRB01, IMERO01, AND TR01.DGN files and an Access database containing the attributes associated with the TRNAV01.DGN dataset were sent to Offshore Charts Ltd. for   processing into S-57 objects in the ENC.

	nominal feature
	Source .dgn
	S-57 object [discriminator attribute]

	marine fender
	trhrb01
	SLCONS  [CATSLC=fender (14)]

	Weir
	imero01
	DAMCON  [CATDAM=weir (1)]

	dike (wingdam)
	imero01
	SLCONS  [CATSLC=training wall (7)]

	road bridge
	tr01
	BRIDGE

	road centerline
	tr01
	ROADWY [CATROD=motorway or major road (1 or 2)]

	Railroad
	tr01
	RAILWY

	power lines, overhead
	comic01
	CBLOHD  [CATCBL=transmission line (3)]

	underwater/ground electrical cable
	utele01
	CBLSUB  [CATCBL=power line (1)]

	cable, overhead, undifferentiated
	trnav01
	CBLOHD

	underwater pipeline
	trnav01
	PIPSOL  [CATPIP=supply pipe (6)]

	overhead pipeline
	trnav01
	PIPOHD [VERCLR]


· Table 4: Group 2 Line Features Converted

Only the line features from the trnav01.dgn had attributes associated through an ms-link. These were utilized to populate SDS attribute values from the Access database mentioned above.  The Access database was created from a RISDMP unload of the SDS attribute database.  The objects identified as overhead pipelines were captured in SDS as underwater pipeline objects trnav_underwater_pipeline_l because there is no overhead pipeline object in SDS.  These objects were identified as overhead pipelines from annotation associated with the feature and because they could be confirmed from orthophotography.  The nominal object identified as ‘cable, overhead, undifferentiated’ was captured in SDS as an underwater wire cable which is in conflict with information on these objects obtainable from the Atchafalaya River Book, and visual observations from orthophotos.
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· Figure 10: Underwater pipelines in ENC with attributes displayed under ECVIEW
Offshore’s processing rules:

================================================================
Some bridges had associated TIFF images linked to them.  The image was linked in the PICREP attribute of the docks.  Following is a list of the original image names and also what they were renamed to in the PICREP attribute.

SOURCE:
page04ap.tif 
(
1O010006.TIF

page05ap_1.tif 
(
1O010007.TIF

page05ap_2.tif 
(
1O010008.TIF

page09ap.tif 
(
1O010009.TIF

page10ap_1.tif 
(
1O010010.TIF

page10ap_2.tif 
(
1O010011.TIF

page11ap.tif 
(
1O010012.TIF

page13ap.tif 
(
1O010013.TIF

page14ap.tif 
(
1O010014.TIF

page31ap_1.tif 
(
1O010015.TIF

page31ap_2.tif 
(
1O010016.TIF

page31ap_3.tif 
(
1O010017.TIF
The image files were renamed as above and encoded into the corresponding objects.
========================================================================

LINE FEATURES
========================================================================

SOURCE:
comic01_dd.dgn

green lines -- microwave path (power lines overhead) level-3

OUTPUT:
cableOvh.ntx


NTX:
User Number:

100

Theme Number:
100

FC:


ALPWLI

SourceID: 

3

S57:
OBJECT CLASS:    Cable, overhead                                                



OBJECT CODE:     CBLOHD                                                         



FEATURE CODE:    ALPWLI                                                         



ATTRIBUTE:       CATCBL    2 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

SOURCE:
tr01_dd.dgn

light tan line   -- improved road                 ROADWY      major road - CATROD 2       

level-43 color-20

dark green line  -- light duty road               ROADWY      minor street - CATROD 6

level-29 color-13

light green line -- primary highway               ROADWY      motorway - CATROD 1

level-36 color-16

red line         -- dual hwy-median               ROADWY      motorway - CATROD 1

level-36 color-17

navy blue line   -- dual highway                  ROADWY      motorway - CATROD 1

level-36 color-16

purple line      -- secondary highway             ROADWY      major road - CATROD 2

level-27 color-12

orange line      -- unimproved road               ROADWY      minor road - CATROD 3

level-31 color-14

OUTPUT:
roads.ntx

NTX:
User Number:

100

Theme Number:
100

FC:


ALROAD or ALRR 

SourceID:

43/29/36/27/31/16




S57:
OBJECT CLASS:    Road



OBJECT CODE:     ROADWY



FEATURE CODE:    ALROAD



ATTRIBUTE SCRIPT: get_catrod CARIS_SRCID

The get_catrod script sets CATROD attribute based on DNG level ==> CARIS SourceID

light blue line  -- railroad single std           RAILWY 

level-16 color-7

NTX:
User Number:

100

Theme Number:
100

FC:


ALRR 

SourceID:

16




S57:
OBJECT CLASS:    Railway



OBJECT CODE:     RAILWY



FEATURE CODE:    ALRR

Levels: 1, 4, 18, 25, 33, 38 were not included in the description file and were not extracted:

· lines – count 467 

· points – count 4

Some lines have elevations

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

SOURCE:
utele01_dd.dgn

white dashed line -- ductbank (underwater/ground electrical cable) level-21

OUTPUT:
cableSub.ntx


NTX:
User Number:

100

Theme Number:
100

FC:


NPCA

SourceID:

21

S57:
OBJECT CLASS:    Cable, underwater



OBJECT CODE:     CBLSUB                                                         



FEATURE CODE:    NPCA



ATTRIBUTE:       CATCBL    1 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

SOURCE:
imero01_dd.dgn

Dark blue line -- dike centerline               SLCONS      training wall level-35 color-1

OUTPUT:
dykes.ntx

NTX:
User Number:

100

Theme Number:
100

FC:


AWDY

SourceID:

35

S57:
OBJECT CLASS:    Shoreline Construction, training wall



OBJECT CODE:     SLCONS                                                         



FEATURE CODE:    AWDY



ATTRIBUTE:       CATSLC    7 

blue/green line -- weir line                    DAMCON      weir level-1 color-13

NTX:
User Number:

100

Theme Number:
100

FC:


AWDM

SourceID:

1

S57:
OBJECT CLASS:    Dam, weir



OBJECT CODE:     DAMCON                                                         



FEATURE CODE:    AWDM



ATTRIBUTE:       CATDAM    1 

Revetments ignored as per email instructions

red polygons -- revetment                       SLCONS      revetment

level-12 color-3

Point features were not included in the description file and were not extracted.

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

SOURCE:
trnav01_dd.dgn

bright green line -- underwater wire cable     CBLSUB        power line or telephone

level-48 color-2

attribute table attached (trnavuob)

The following attributes will be extracted from database:

feat_name - coded as OBJNAN attribute

permit_id - coded as INFORM attribute (format "Permit ID: xxxxxxxxxxxxxxx")

date_end - coded as SORDAT attribute (I am not sure if this date represents

source date)

trpt_mat_D - coded as PRODCT attribute

and saved as trnav01DB.txt file.

Products:

AMMONI
= 7 (chemicals)

CRUDE

= 1 (oil)

ETHYLE
= 2 (gas)

GAS

= 2 (gas)

GASOIL
= 2 (gas)

LIQHYD
= 19 (liquefied petroleum gas)

LPGAS

= 19 (liquefied petroleum gas)

NAT_GAS
= 18 (liquefied natural gas)

OIL

= 1 (oil)

PETROL
= 1 (oil)

PROPYL
= 2 (gas)

OUTPUT:
pipes.ntx

NTX:
User Number:

100

Theme Number:
100

FC:


NPCALEV48

SourceID:

MsLink1

S57:
OBJECT CLASS:    Cable, underwater



OBJECT CODE:     CBLSUB                                                         



FEATURE CODE:    NPCALEV48



ATTRIBUTE:       CATCBL    1 



ATTRIBUTE SCRIPT: get_trnavuob CARIS_SRCID

bright green line -- underwater pipeline       PIPSOL        supply pipe

level-46 color-2

NTX:
User Number:

100

Theme Number:
100

FC:


PIPELEV46

SourceID:

MsLink1

S57:
OBJECT CLASS:    Pipeline, underwater



OBJECT CODE:     PIPSOL



FEATURE CODE:    PIPELEV46



ATTRIBUTE:       CATPIP    6 



ATTRIBUTE SCRIPT: get_trnavuob CARIS_SRCID

The get_trnavuob script sets additional attributes based on trnavuob.mdb DNG MsLink ==> CARIS SourceID

The following features were not included in the description file and were not extracted:

· lines – count 6

· points – count 1

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=

SOURCE:
tr01.dgn

tr01.dgn    level 4     color 2

OUTPUT:
bridges.ntx


NTX: 
User Number:100

Theme Number:100

FC:BRIDGE

SourceID:4

S57:
OBJECT CLASS:    Bridge, fixed



OBJECT CODE:     BRIDGE                                                         



FEATURE CODE:    BRIDGE

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

SOURCE:
marine_fender_dd.dgn

marine_fender_dd.dgn    level 10     

OUTPUT:
fenders.ntx


NTX: 
User Number:

100

Theme Number:
100

FC:


AWFENDER

SourceID:

10

S57:
OBJECT CLASS:    Marine Fender



OBJECT CODE:     SLCONS                                                         



FEATURE CODE:    AWFENDER



ATTRIBUTE:       CATSLC    14                                                    



ATTRIBUTE:       WATLEV    1

The same process as for revets was used to create the duplicate segments for river objects. 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

SOURCE:
riverline_dd.e00

single line rivers

OUTPUT:
riverlines.ntx


NTX:
User Number:

100

Theme Number:
100

FC:


RIVERSL

SourceID:

RIVERLINES

S57:
OBJECT CLASS:    River                                                          



OBJECT CODE:     RIVERS                                                         



FEATURE CODE:    RIVERSL                                                        

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

========================================================================

MANUAL CORRECTIONS
========================================================================

1. The VERCLR attribute was coded for the lines with the following mslinks: 

mslink
vertical clearance

82
39 meters

302
22 m

154
30 m

284
30 m

153
30 m

181
21 m

182
21 m

111
28 m

110
28 m

443
16 m

439
16 m

320
15 m

2. The PIPSOL objects were changed to PIPOHD and VERCLR coded for the following mslinks:

mslink
vertical clearance

150095
null

150096
18 meters

150097
16 meters

3. The CBLSUB objects were changed to CBLOHD and VERCLR coded for the following mslinks:

mslink
vertical clearance

84
7 meters

85
''

86
''


87
''

88
''

89
''

90
''

91
''

92
''
Group 2 Point Features from SDS Data

Sixteen point features were processed to create Group 2 point objects and grouped objects. The nominal features included tanks, utility poles, antenna poles, gauging stations, dolphins, boat ramps, cemeteries, oil wells, oil/gas platforms, grain elevators, wrecks, mile markers, lights, beacons, buoys (lateral), and buoys (special purpose).  With two exceptions, all these point features were processed in the same manner, so their processing will be described as a group.  The point data sets treated differently include the boat ramps (these are actually an area data set in SDS, but only the centroid has been utilized for S-57) and navigation aids (buoys, beacons, and lights) which went through some additional checking against reference data (described in next section).  

The nominal point feature, their source .dgn file name in SDS and .dgn level/color are summarized in the following table.

	nominal feature
	Dgn
	level/color

	Beacon
	trnav01
	L11/C6

	buoy, lateral
	trnav01
	L21/C3

	buoy, special purpose
	trnav01
	L21/C3

	Light
	trnav01
	L1/C0

	mile marker
	hysur01
	L42/C4

	Dolphin
	trhrb01
	L13/C2

	boat ramp
	imrec01
	L63/C3

	antenna tower
	trair01
	L25/C9

	utility powerpole
	trair01
	L25/C9

	storage tank
	trair01
	L25/C10

	gauging station
	imfdc01
	L14/C6

	Cemetery
	lscnd01
	L14/C10

	oil well
	imwel01
	L11/C2

	grain elevator
	immac01
	L8/C5

	Wreck
	trnav01
	L39/C12


· Table 5: Group 2 Point Feature Sources

Each of the individual .dgn files were clipped to an area of 1000 meters around the navigation channel using BUFFER.DGN.   Each clipped .dgn was then subset by level and color to create new .dgn files that contained only one nominal feature type.  Each of these .dgns were opened in ArcView and converted to shapefiles that contain the ms-link item as an attribute in the shapefile’s .dbf file.  

The attribute table of  each point shape was opened for editing and x and y attribute items were added.  Values corresponding to the State Plane x and y values were calculated and populated into the x and y fields using ArcView’s calculator tool . 

A RISDMP file created by unloading the SDS attribute database.  This was opened in a text editor to select out the attribute table components relevant to the point features. For example, the imwelnat section was selected out of the RISDMP for oil wells because this is the table that is relevant.  That extracted information was subsequently joined to the .dbf of the appropriate point shapefile on the ms-link item.  The attributes of the shapefile were saved to a comma delimited file, then imported into Excel.  In the spreadsheet, all the attribute items that could not be mapped to equivalent S-57 attributes were deleted.  The names of attributes that could be mapped to equivalent S-57 items were renamed to those equivalent S-57 item names.  The values of these items were altered to fit S-57 criteria for domains and units. 

The data were exported from Excel into comma delimited form, then processed with Corpscon to convert the State Plane x and y position values for each point into geographic coordinates NAD83.  The format of the final files was: longitude, latitude, ms-link, S-57 attributes.  These files were delivered to OCL for conversion to Group 2 point objects and Group 2 grouped objects (such as a light on a buoy).  

Offshore’s processing rules:

========================================================================

POINT FEATURES
========================================================================

SOURCE:
bay12_project_dd.txt 
 (
(101)

bay12_shallow_dd.txt 
 (
(102)

bay20_project_dd.txt 
 (
(103)

bay20_shallow_dd.txt 
 (
(105)

bayou20_project_dd.txt
 (
(105)

bayou20_shallow_dd.txt 
 (
(106)

revets12_project_dd.txt   (
(107)

revets12_shallow_dd.txt   (
(108)

transect12_project_dd.txt (
(109)

transect12_shallow_dd.txt (
(110)

transect20_project_dd.txt (
(111)

transect20_shallow_dd.txt (
(112)


OUTPUT:   CARIS data file

NTX:
User Number:

101-112

Theme Number:
101-112

FC:


SG 
SourceID:

SoundingID
S57:
OBJECT CLASS:    Sounding

OBJECT CODE:     SOUNDG                                                         

FEATURE CODE:    SG

All soundings, converted to meters, were imported into CARIS using the ‘Import Sounding Data’ tool. 
=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-








S57

NTX





SOURCE:
antenna_poles_dd.txt

PYLONS

ALPW

boatramp_dd.txt


SLCONS

AWRMM1

cemeteries_dd.txt


LNDMRK

ALAR

dolphins_dd.txt


MORFAC

AWDH

gaugingstation_dd.txt

SITSAW

NABNBN

grainelevator_dd.txt

SILTNK

ALSILOS

landr_dd.txt



LNDRGN

LNDRGN

oil_well_dd.txt


OFSPLF

AWPF

s57_distance_marker_dd.txt
DISMAR

NPMI

seaa_dd.txt



SEAARE

SEAARE

tanks_dd.txt



SILTNK

ALOT50

utility_poles_dd.txt

PYLONS

ALPW

wreck_dd.txt



WRECKS

DLWK

OUTPUT:  CARIS data file

The 'CARIS Feature Object Import Utility' utility was used to import all point objects directly into the CARIS data file (UN100). All corresponding S57 attributes were imported at the same time.
Navigation Aids

One component of the scope of work for this project was to incorporate updates to navigation aid objects compiled in the ‘Light List’ according to local Notice to Mariners (NTMs).  NTMs are published weekly in electronic form at http://www.navcen.uscg.mil/lnm/default.htm. However, due to the way the data is arranged and presented, it would be difficult to parse these reports for update information relevant to the Atchafalaya River Basin area via automated means.  Manual means to extract update information from the published NTMs is possible for this project because the range of Light List numbers (unique identification number for each navigation aid) for the Atchafalaya area is small (17895-19415) and only four nautical charts (11350, 11351, 11352, and 11354) are involved.  If the project data covered a lot more area and involved many more navigation aids, sifting through weekly NTMs for relevant update information could become a much larger task.  

The US Coast Guard Eighth District provided copies of annotated pages from the year 2000 Light List that incorporates all NTM updates to the Light list up through the first November weekly supplement (46-00).   There were only two updates relevant to this project area from the publication date of the Light List to the publication date of the 46-00 NTM.  The yearly Light List data is only available in printed hard copy format which makes it difficult to process into a GIS data set.  The individual contacted at the Coast Guard (Rick Barrett) recommended the on-line Light List information maintained by NIMA at: http://164.214.12.145/pubs/USCGLL/pubs_j_uscgll_list.html. The Coast Guard compiles the information from NTMs and supplies them to NIMA to keep the NIMA on-line Light List up to date and usually only a week or so behind the published NTMs.  Examination of the NIMA on-line Light List in late November demonstrated that the on-line list incorporated the two updates noted in the Coast Guard material.  The on-line Light List was at least in electronic form which meant that it did not all have to be manually typed in to produce a GIS data set.  To bring the Light List information for the project area up-to-date at a later point in the project only necessitates examination of the weekly supplements and monthly reports (NTMs) from the 47-00 report and onward.

This information regarding NTMs and the Light List eliminated earlier concerns about incorporating recent NTM information into the final ENC for this project.  All SDS-derived buoy and beacon points with valid Light List numbers were updated with the latest Light List and NTM information, for this project up through NTM 01/01, January 2, 2001.  However, the location and addition of new navigation aids added since the SDS data was compiled is limited to the accuracy of the Light List reported positions, (one second, or approximately 100 feet) and only possible when the position information is actually available. 

The NIMA Light List information for navigational aids relevant to the Atchafalaya River area was downloaded from http://164.214.12.145/pubs/USCGLL/pubs_j_uscgll_list.html and processed into a database and shapefile.  Only approximately 1/3 of the Light List features for the project area had approximate positions assigned to them.  The shapefile created from the NIMA Light List data was brought into an ArcView project along with navigation aid point positions from SDS data.  Where good agreement between the Light List position, the SDS navigation point data and the BSB raster nautical for the area was obtained, a match was established and the Light List number and Light List feature name were transferred into the SDS navigation point data.  In situations where the Light List data furnished no feature location information, but other information (e.g the light list number itself) in the SDS navigation point data allowed a match between the two data sets, the information in the Light List data set was used to verify and update the information in the SDS navigation point data.  Unfortunately, even the combination of the two match methods did not provide a high match rate between the SDS navigation point data and the Light List data.  This is due in part to the fact that survey of the Atchafalaya River to produce the River Book mapped many navigation aids and lights that were private and possibly temporary and that have never been included in the Light List Publication.  The  final dataset utilized for S-57 production is a complement of the Light List, BSB chart and SDS data.  The source that provided the positional information for the navigational aid is noted in the SORIND attribute of each object.  Data that are added from the Light List and/or the BSB chart to the SDS data will be noted with source information to indicate such.
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· Figure 11: Utilization of navigation chart in BSB format to improve navigation aid completeness

Named Geographic Features

Named geographic features are label points for geographic regions and landforms that have a common name.  The feature annotation utilized for cartographic purposes in the Atchafalaya River Book was extracted from the source .dgn files to create a text file containing the x, y location for the label point along with it’s geographic name.  These were segregated into two groups: land based features and water based features.  The x,y coordinates in these two files were converted to decimal degrees and then sent to Offshore Charts for conversion into LNDRGN and SEAARE objects.

S-57 Product in Imperial Depth Units

The delivery data set identified in the Scope of Work for this project and delivered with this report is an ENC in metric units. It was agreed that a second data set with Imperial Units (feet) for depth and clearance measures would be delivered for Corps evaluation.  The evaluation data set will be delivered when complete.  

The features that are affected in a metric / Imperial conversion include depth areas (DEPAREs), soundings (SOUNDG), fairways (FAIRWY), linear objects that have associated vertical clearance VERCLR attributes (CBLOHB, PIPOHD),  and point objects like lights (LIGHTS) with HEIGHT attributes.  There are so few DEPARE and FAIRWY objects that the affected attributes (DRVAL1, DRVAL2) might be updated directly in the objects in CARIS HOM (Hydrographic Object Manager).  However, conversion of the line and point features from metric to Imperial depth units are probably best accomplished by deleting the objects in CARIS HOM, then re-adding the features with re-calculated attributes in Imperial units. 

QA/QC

A good quality assurance / quality control (QA/QC) policy and procedure is an important component of any major data production effort.  A good QA/QC system aids in the recognition, identification and correction of errors.  It is not always possible to correct all  errors, but their recognition is important to evaluate their  potential impact on the useability of the data.   

This project had a robust QA/QC  component, enforced by the rigorous topological, object, and attribute requirements and schema of an S-57 ENC.  Because the S-57 standard is so detailed in its documentation, robust validation of the data against the standard is possible with specialized software tools.  Other different QA/QC checks of data are best done by people.  This project utilized both software validation of the data, and visual inspection of the data in S-57 data viewers and against other reference data in the GIS environment.  A summary of QA/QC steps is given in subsections 22 and 23 of the ‘General Workflow’ section of this report.  The final ENC datasets are not without error; the CD-ROM that accompanies this report contains a dataset report generated by dKart Inspector and annotated with additional explanation of errors by Offshore Charts.  Some of these errors are a result of missing information in the source data, and some are errors that could not be fixed in the time remaining for the project.  The correct and proper way to deal with these errors after completion of this project is to create an update to the original ENCs, if the time and expense necessary to do it is considered worthwhile.  Assessments of data quality are typically broken down into categories of attribute accuracy, logical consistency, completeness, and positional accuracy.  The remainder of this section identifies some of the known errors in these data sets and summarizes other aspects of data quality for that category of data quality assessment, but does not include all that may be found in the dKart inspection report.  The complete dKart error reports for each ENC are included on the CD-ROM that accompanies this report.  An edited and annotated version of each error report is included at the end of this report in Appendix F. 

None of the errors summarized here are deemed serious errors.  In the case of buildings in navigable water areas noted below, it was much preferable to leave these buildings in as errors that an ENC validator can detect, and that a mariner might note to avoid, rather than to simply eliminate these buildings to produce an error free report, but a potentially dangerous omission from the chart. 

Attribute Accuracy

Undifferentiated Overhead Wire Cable (CBLOHD) was assigned a CTACBL=power line.  This is likely to be the correct assignment, but there is no data to confirm that is that rather than a telephone cable, say.  CATCBL would have best been left blank for this nominal feature.

The assignment of RIVERS and CANALS objects as one or the other was somewhat subjective.  The feature type assignment of shoreline arcs bounding these features in the source data was not always consistent with what a visual examination of the feature would reveal.  For example, the shoreline arcs of waterways that had obviously been constructed (because they were so straight and of such uniform width) were not always coded as canals.  For this reason, during the editing phase for creation of areal water features, the operator exercised judgement and assigned some of these RIVERS and CANALS features based on their visual appearance.  

Although the positional accuracy of SDS building footprints is good, the positional accuracy of the ancillary data used to assign attributes to these buildings was much poorer.  All buildings with a 100-200 foot radius of the nominal position of the feature in the ancillary data are potential candidates to accept the attribute.  The operator had to use some subjective judgement to assign attributes to a particular building and it is possible that the attributes were assigned to the incorrect building footprint.

The SORDAT values for soundings contain a date, but it is not the date that the soundings were obtained.  The SORIND value for the group, however, contains a value that may be used to determine the sounding date.  How to interpret the SORIND value for this purpose is described under Soundings in the Qualified Nominal Features section of the report.

Logical Consistency

Soundings (SOUNDG) over LNDARE and buildings (BUISGL) over DEPARE are logical errors.  The soundings in question are the overbank soundings; the buildings appear to be boathouses.  Soundings should occur in a DEPARE, but creating a DEPARE for the overbank land region to include the overbank soundings would require unreasonable and unwise extrapolation of existing data.  The buildings should have a skin of earth LNDARE or PONTOON under them.  To correct for the buildings that are partly on land and partly over the DEPARE would require rebuilding the skin of earth layer with new topology.  There was not sufficient time at the end of this project to correct this condition.  
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· Figure 12: Building (boathouse) intruding into navigation channel DEPARE area

Additionally, one buoy object was detected on land (over a LNDARE) during data set validation.  The buoy was probably orphaned as a result of the editing and simplification of the water areas during the first phases of the project. 

Completeness

Many light objects do not have support structure information.  As a result, PILPNT structure objects were artificially constructed in the ENC to support the LIGHTS equipment objects.

Approximately five antenna towers that were identified on the DRGs for this area were not present in the SDS data.  These additional points, identified late in this project, were not added into the ENC because the SDS antenna point data had already been processed.  No other features of navigation interest were identified in the DRGs that were not already included in the SDS data.  

Other objects with missing attributes include: BCNLAT missing BCNSHP attribute, and BOYSPP missing COLOUR attribute. 

Positional Accuracy

The ENCs were created by the compilation of many different data sources, but primarily the Atchafalaya Basin Project SDS data.  The positions of many point features (especially navigational aids) in that data were obtained by differentially corrected GPS so have sub-meter positional accuracy.  In this group, the position of a buoy with a watch circle may have been accurately determined once, but  of course its position isn’t that stable… The remainder of the areal features were photocompiled from orthophotography with 2.5 foot pixel resolution created from 1995 source imagery obtained at a scale of 1:33600.  Modern orthophotography has RMSE errors on the order of two pixels, so the positional accuracy of objects determined by photocompilation is probably on the order of 10-20 feet. For many features, the positional accuracy of the source data simply isn’t known.  The following list summarizes what is known or estimated for the positional accuracy of features.

· Navigation aids, pipeline crossings – GPS positions > horizontal positional accuracy sub-meter

· Soundings – not known, but assume that most hydro boats have on board GPS so >  horizontal positional accuracy could be on the order of a meter.

· Shoreline (rivers, canals, navigation channel), lock and guidewalls, wharves, boat ramps, weirs, wingdams, cemeteries, roads, railroads, bridges, fenders, dolphins, buildings, oil wells, grain elevators, utility towers, antennas, storage tanks, airport , runway  – all photointepreted > horizontal positional accuracy 10-20 feet

· Revetment – as built drawings, accuracy unknown

· Schools, public safety offices – from geocoding and other sources of unknown accuracy > horizontal positional accuracy ~ 200 feet

· Sailing line – currently corresponds to no verifiable object.  It used to be the position of the thalweg, but it has been altered to make a smoother track for vessels  > horizontal positional accuracy on the order of half the project depth area width

· Wildlife management area boundaries, gaging stations, city boundaries – came from Corps sources with no horizontal positional accuracy information

Sounding depths used for SOUNDG points and DEPARE boundaries are subject to the vertical positional accuracy limitations of single beam sonar hydrographic boats.  Importantly for the data produced in this project, soundings yielded NGVD29 elevations rather than depths relative to some depth datum

FGDC Compliant Metadata

Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadata (CSDGM) compliant metadata documents were completed for the project datasets.  They are provided in ASCII text, HTML, FAQ style HTML, SGML, and XML forms suitable for an NSDI Clearinghouse node to index.   The metadata source documents were created using tkme and were validated and converted to other forms with mp.  Both tkme and mp (http://geology.usgs.gov/tools/metadata/) were written by Peter Schweitzer of the USGS.

Technical Issues

This section summarizes some of the major technical issues encountered in production of the ENC data sets for this project.  These issues are likely to arise again in larger scale ENC production projects.  Not all of these issues are solely the concern of USACE.  Several also concern other federal agencies and finding an effective common solution to certain of these problems will benefit several agencies and increase overall long-term efficiency for data sharing and S-57 production.  

Conversion of SDS objects to S-57

REEGIS Conversion Legacy

One purpose of this project is to identify problems and inconsistencies in converting features from SDS to S-57.  In the process of developing this methodology, several problems and inconsistencies in the conversion of REEGIS to SDS were identified. Because the SDS source data used in this project was created by the conversion of REEGIS data, it is subject to all the limitations of that conversion and the subjective decisions that had to be made in the conversion process.  It is recognized that the same real-world features may be encapsulated as different SDS objects by different users for the reason that it is often possible to classify an object in several different ways

One aspect of this project was mapping SDS data objects to S-57 data objects.  This aspect was made more difficult because several objects seem oddly placed in the SDS data.  Antenna towers and utility power poles were encapsulated as SDS objects by their effect (airspace obstruction) rather by  their function (communications and electric power transmission, respectively).   The placement of power lines into an SDS feature for line of sight microwave transmission path also seems inappropriate considering that these are line objects for physical cables. It is also odd that storage tanks were mapped into an SDS .dgn for air transportation.  It seems more appropriate to encode them as something like an env_haz__reg_tank. The reason to map undifferentiated wire cable from REEGIS into underwater wire cable in SDS isn’t clear.  This caused an initial error in S-57 conversion because these objects were converted to S-57 submerged cables.  It was only 3001’s familiarity with the REEGIS source data set that brought this issue to light. The Navigation Book provided vertical clearances for these above-ground cables.

The REEGIS to SDS conversion process was also not totally complete – the notable example was the omission of  transportation data (roads, railroads, airports) from the SDS data.  For this project, REEGIS transportation data had to be utilized.

SDS is a comprehensive data schema that is currently in its initial acceptance and use by districts. In time, as REEGIS data is migrated more completely into SDS, the conversion of SDS data will enable richer S-57 object and attribute population.  SDS is an evolving standard and its improvement will be driven by recognition of its current limitations, including difficulties in mapping and conversion of objects and attributes to other data models like S-57.  

SDS Limitations and Overhead

One instance was noted where a REEGIS object was forced into an SDS objects that it was not, for the reason that SDS did not have the appropriate object.  The example is REEGIS  overhead pipelines placed into SDS submerged pipelines because SDS does not have an overhead pipeline object.

SDS is very complicated for even single objects like dredged areas.  An SDS dredged area has almost 60 attributes.  In this work, it was noted that many SDS objects have no populated attributes, and those that do, have very few (compared to a number like 60).  This is perhaps a reflection of the comprehensive, but optimistic nature of the SDS schema.  GIS data becomes much more useful with attributes, and hopefully in time, the SDS attribute data will become more completely populated.

Data Limitations

Because the REEGIS data and subsequent SDS data were developed without S-57 representations of the data in mind, the data do not directly encapsulate some of the most fundamental component objects on an ENC, such as the depth areas used to form the skin of earth layer.   This necessitates a large amount of manual editing to create these basic S-57 objects.  The attribute content of the final data set was also limited by the completeness of the source data: many SDS objects have few if any attributes, and some are missing attributes that are mandatory for the corresponding S-57 object.  Some examples of these data limitations are detailed below.

In order to create depth areas (DEPARE) for navigable water and representations of other areal water features such as rivers and canals, it is necessary to build these areas (DEPARE, RIVERS, CANALS) as separate polygon objects.  There are such objects in the SDS schema, however, not in the SDS data furnished for this project.  That data only captures shorelines, not water areas.  Additionally these shoreline data are held in several data sets that have occasionally overlapping but non-coincident linework and gaps where linework from different levels or datasets should exactly edgematch.  A significant part of the work for this project was in the cleanup and preparation of these shoreline data into clean polygon representations of depth areas, rivers, and canals.  Additionally any shoreline segments that were also covered by a wharf had to be brought into coincidence with the wharf edge by intersection and deletion of extraneous arcs.  Depth areas that represent water regions at project depth were also not available form either SDS or REEGIS data – as a result these had to be approximated by interpolation between sounding point data. 

All bridges are represented as single lines in the source data.  It would be more accurate to use an areal representation of the bridge with the correct dimensions.  Having a single line bridge makes the fenders look confusing, and navigational aids that are attached to the bridge now appear in the water area.   If bridges have piers, they should be included in data compilation. 

The building data set from SDS was basically only a geometric object without attributes.  To enable a better ENC product it would be beneficial to identify shoreline buildings and buildings totally in the water that are boathouses, and to identify other structures of public safety, cultural and navigational significance.  Buildings that intrude into navigable water areas are of special concern, and affect proper development of the skin of the earth layer.

Many lights do not have all attribution that could be entered.  In several instances, even the color of the light is unknown.

In summary, the Corps should consider requirements for S-57 data in all phases of data collection.  Depth areas are a fundamental S-57 data object and as described above, the Atchafalaya (REEGIS, SDS) source data did not included the data necessary to create these objects.  It was necessary to utilize external data sources – revetment surveys and  bay surveys to create the depth areas.  Because it may be necessary to combine data from several sources, it is important that the branches of the Corps that produce these data use a common methodology for data collection and reduction, especially with regard to datums.  When navigation aids (beacons, buoys, lights) data is collected, the data dictionary should reflect the appropriate S-57 objects, attributes and grouping.

Coincident linear topology

The source datasets contained many features that share edges.  However, these edges are not always exactly coincident in the GIS data, but instead are nearly coincident.  This makes S-57 conversion difficult as each feature that shares an edge with another feature type has to be individually processed to make the shared edge an exact duplicate.  Creating identical edges for feature types that share a boundary makes it easy for software to find duplicate edges, and then remove duplicates before writing out to S-57 (thus meeting product specification).  If the edge is not an exact duplicate, two edges are written out to S-57, which goes against the S-57 product specification.  It is possible for GIS data layers under preparation for CARIS import to get out of sync with respect to such shared edges very easily.  An ArcInfo CLEAN operation applied either of two data sets that once had a perfectly coincident shared edge is sufficient to destroy this coincidence.  These problems may manually corrected in the CARIS environment, but it is a time-consuming process to be avoided if possible. 

The root of this problem source is duplicated arcs in the source data (possibly necessitated by the GIS environment) that are separately processed or edited.  With recognition of the coincidence requirement for edges, Corps data compilation should reflect the need for exact topological consistency between objects that share common boundaries without replication of arcs that serve as a common boundary for several objects.  ArcInfo regions are similar to S-57 polygons in that a single edge can be shared by multiple polygon region objects: there are no duplicated or redundant arcs.  Future SDS implementations and SDS / S-57 conversion projects might benefit from use of the regions model.  However because many Corps districts utilize MGE for GIS purposes this is not a universal solution.  Adopting the idea of edge coincidence and maintaining this coincidence through normal GIS processes will require some fundamental changes in the way GIS data is created and used; there needs to be some thought about what features need to be coincident in their edges.  Considering this in advance will  benefit and facilitate the exchange of data from SDS to S-57 and vice-versa. 

Nav-Aid Snapping to Features

Many navigational aids that are probably attached to the corner of a physical structure in real life are not attached in the datasets.  It appears that all point objects were originally located in the source files in such a way that they look good when viewed at the source scale, but are not actually “snapped” to a corresponding data structure.  When a user zooms in on a feature, the gap between the point object and the structure that it should be attached to becomes more and more obvious.  Examples of this include lights that would normally be attached to the corner of a pier, but are actually positioned in the water.

Distance Markers off Sailing Line

The distance markers (DISMAR) should fall along the sailing line (RCRTCL) in the ENC.  In several areas of the ENC, they do not.  This is due to non-coincidence of these objects in the source datasets.   The distance markers are not physical objects, but relocating them on a new ENC to correspond with the sailing should be carefully considered because of the historical position of these markers on maps and in the River Book. 

National Hydrography Data Content Standard

The National Hydrography Data Content Standard for Coastal and Inland Waterways provided a starting point for the feature mapping crosswalk from SDS to S-57.  However, due the chained crosswalk necessary to go from SDS to HYDRO to S-57, and the incompleteness of this draft standard, it is not a complete answer to SDS / S-57 feature mapping issues.  Perhaps the best evaluation of the HYDRO standard (and S-57) could be done while using these S-57 data in trials.  This is the best way to gauge the S-57 objects in respect to the real world features they portray.

Reversing the Flow – Conversion of S-57 Data Back to SDS

An S-57 ENC encapsulates a fairly complete world and is a potential rich multi-themed source of data. So what are the advantages and disadvantages of reversing the process with the datasets produced in this project for example? ArcView, ArcInfo, and FME all provide means to re-constitute this condensed data into individual GIS datasets with defined attributes and a high level of success because the format and content of S-57 data is extremely well documented.  If the ENC was carefully prepared, it is topologically clean and the resultant conventional GIS data will also be topologically clean.  Where backwards conversion of S-57 to SDS will come up short is where feature and attribute matches between the two models are missing or when object relationships (master/slave, groups) are not similar or do not exist.   

The issues of back and forth data exchange are important concerns for USACE as it moves forward with SDS and S-57.  Creation of S-57 data should not be a one-shot one-way street.  Under ideal conditions a single spatial database would be maintained that serves the purposes of regular GIS analysis and from which at any time an ENC or an ENC update could be produced without the convolutions and efforts that were required for this project.

Automation

One aspect of this project was to achieve automated processes that would facilitate data processing and update for this and future similar projects.  To a limited extent automation was possible, but a complete or largely complete automated process to convert from the present SDS data to S-57 data was not.  This is due primarily to several limitations in the SDS source data, but in the S-57 production software also. 

The current SDS data is line rather than area oriented, so most of the fundamental polygon components of the skin of the earth layer have to be manually prepared by creating closed polygon objects, removing duplicate linework, and connecting linework not previously joined. S-57 enforces a high degree of topological integrity, and does not duplicate arcs shared by multiple objects.  This requires that arcs defining the boundaries of the objects are strictly coincident (for example the water edge of a wharf need be coincident with an arc defining the shoreline) in the GIS environment.  In the MGE environment this is difficult because any arc representing the boundary of multiple polygon objects need to be present for each polygon object on its own level, leading to arc duplication and the potential for the different levels to get out of sync.  In the ArcInfo environment this may be more neatly handled by the use of regions, under which arcs can be shared by multiple polygon objects.  

Because there isn’t always a direct mapping of objects and attributes, automation routines will require interim manual steps to convert attributes.  In the case of navigation lights for example, the SDS schema currently stores the flash description in a single attribute which is comprised of a number of light characteristics such as color, signal group, and signal period.  The information cannot be extracted via automated means from this single SDS attribute because delimiters are inconsistent and because all attributes are not always present.  There is not standard defined method for including this information in the SDS attribute field.  In this case SDS could be improved by standardizing the field structure or by defining additional attributes to store flash sequence parameters. 

This project utilized a small portion of the SDS schema (essentially only data that was populated or had navigational significance).  In a larger project new data objects and or attributes not previously encountered will undoubtedly appear.  As S-57 projects are implemented in different districts or on different river systems within the same district, new and unique features to the district or system will be encountered.  This will require changes to automation scripts and new mappings that cannot be anticipated in advance.  The work that was done for this project, including this report and its feature mappings,  should be made readily available for districts to use as a starting point for project planning for SDS and S-57 implementation.  

The CARIS software used for production of the ENC data in this project clearly was never designed for the import of existing GIS data in point, line and polygon form because a variety of different mechanisms are required to get these data and their attributes into the CARIS GIS environment and further on into S-57 objects.  Each different type of feature requires a different import mechanism and third party products such as Safe Software’s FME are essential to facilitate the process.  The whole process of creating ENCs will be greatly facilitated when a software product like CARIS can directly import ArcInfo data or when an established GIS software environment can be used to create S-57 ENC data from existing data without having to go through a chain of processing steps. 

Light List

The yearly Light Lists published by the US Coast Guard is probably the most complete and accurate tabulation of navigation aid data available, and hence of great use in a project like this one, however its presentation and structure to not lend themselves to ready incorporation as GIS data for the preparation of S-57 ENCs.  There are many limitations in this resource, and many ways in which it could be improved to make it more useful.  A sample page from the Light List Volume IV Gulf of Mexico (2000 Edition) is presented in Appendix D.

The first limitation of the Light List is that it is only published in hardcopy form; electronic versions are not publicly available.  NIMA has an on-line version (http://164.214.12.145/pubs/USCGLL/pubs_j_uscgll_list.html) which is kept up-to-date with NTMs, but the interface only returns a limited number of records (approximately 20) at a time.  So although the light list is available in pieces electronically, it isn’t available as a seamless electronic document or as a database. The NIMA data is also structured to look exactly like the Light List publication and as a result it suffers almost all of the same problems.  These are some of the problems that are just manifestations of the fact that these data are not held in normalized database structure or with a structure that would facilitate diverse usage:

· All feature types are mixed together, so some fields do not apply to all objects.

· Fields may contain multiple attributes.  Examples: field 1 (No.) contains the inland waterway number, but may also contain a coastal  light list number;  field 2 (Name and Location), well, the field title says it, but there is no good way to pry the name from the location as in for example LL# 18450 the BERWICK BAY RANGE A REAR LIGHT (name) 139 yards, 160.6( from front light (location), field 3 (position) contains the nominal latitude and longitude on separate lines, but only when populated; field 4 (Characteristic) contains flash sequence color and period, but because none or any of these fields may be populated, it is difficult to pry apart (and it only applies to light anyway); field 7 (Structure) can contain information about both the nature of the structure, but also what is on it – the color and shape of the attached dayboard for example.

· The positional information in field 3 in only listed to seconds which limits its precision to approximately 100 feet.  In many cases the location field is not populated.

· Objects such as lighted buoys are not readily dissembled into S-57 component objects, a buoy and a light because only the Name and Location field contains this information but in free text form.

· There is no direct mechanism to assign the function of a navigational aid (lateral, special, danger) other than indirectly through its color or dayboard, thus making it difficult to assign a buoy for example to a BOYCAR, BOYINB, BOYISD, BOYLAT, BOYSAW, or BOYSPP in S-57.

· The Name part of field 2 (if it begins with a ‘-‘) is not fully qualified until it is concatenated with the waterway/feature name that interrupts this column occasionally.

· Any single record for a navigational aid in the list may occupy one line or multiple lines when text field contents get lengthy.  This greatly complicates any automated means to parse the light List in its present state.

So to summarize the Light Lists and its limitations: it isn’t digital; it mixes multiple attributes in single fields but not systematically; the positional data isn’t spatially accurate and it is incomplete; and the data isn’t tabulated in a way that leads to ready translation to ENC objects.  This a situation that could clearly be improved upon by migrating the Light List  information to a multi-purpose database designed to serve multiple users – the Coast Guard for its internal maintenance and update, the mariner used to the Light List publication, NIMA to keep its DNC charts up to date, NOAA to keep its NOS charts up to date and last but not least the Corps, to build its initial ENC datasets.  There needs to be a mechanism for agencies like the Corps to feed back accurate positional information on navigational aids to keep the Light List updated.  There is a possible project in this issue  with the potential to involve the USCG, NOAA, and NIMA in a mutually beneficial effort.  Any deleveloped database should also support DNC/VPF (http://www.nima.mil/dncpublic/specifications.htm) objects in addition to S-57.  

NTMs

Local Notices to Mariners provide weekly update information relevant to the Light List navigation aids and also a variety of other information of potential interest to the mariner.  An example page indicating a portion of Section VIII (Light List Updates) from an NTM is presented in Appendix D.  NTMs are published electronically, but because they are embedded in a complex tabular document in a structure similar to the Light List presentation, they would also be very difficult to parse in an automated method.  When the area is small and the navigational aid numbers are known, these updates may be manually extracted, but the process does not scale efficiently.   Like the Light List, sections of the NTMs would be more beneficially published in a database format.  Agencies interested in efficiently using the NTM update information would be well served by encouraging the Coast Guard to develop a more efficient method for distributing the NTM information.  A commercial Canadian firm, Nautical Data International, Inc., has proposed a mechanism to deal with nautical publications and their difficulty of use in a digital environment and has published a ‘Proposal for an efficient structure of Nautical Publications suitable for both paper and electronic products’ at: http://www.ndi.nf.ca/dsd98/JMELLES/PROPOS.HTM. 

Elevations Versus Depths

Depth measures in an ENC are typically relative to some depth datum such as ‘mean low water.’  Unfortunately, the sounding data used for this project to delineate depth areas was reported as elevations relative to the NGVD29 datum (an altitude datum).  The mariner is interested in depth of water of water under their boat, not their elevation or the elevation of the bottom of the river underneath them.  In this respect, the data set produced for this report is compromised because depths (e.g. a  DRVAL1) are given as elevations.  However, the project utilized the available data to the best means possible.  For those mariners that interpret these elevations as depths, there is a margin of error in the direction of safety because the elevation value will always be greater than (less negative than) the depth, and increasingly so as one proceeds upriver.  

Any expansions on this pilot project should take this issue into account and insure that a depth datum is established over the project area so depths relative this datum may be used to define depth areas and soundings of intuitive use to the mariner.  Moreover, without a depth datum correction, the mariner will be reluctant to navigate waters posing no danger to them and their vessel, and their ECDIS navigation systems will report danger when there is none.  

Utilization of the MGE MSLINK

REEGIS and SDS used for this project are MGE based and utilize a MSLINK for feature and attribute linkages.  Although linkages for attributes must be unique within one attribute table, MGE does not require unique MSLINKs across attribute tables.  When converting REEGIS or SDS data to CARIS format, the MSLINK is converted to a CARIS source ID for the purpose of obtaining attribute data from associated tables.  Because the MSLINKs are not unique across feature tables, they cannot also be used for generation of the ‘key’ value.  When converting REEGIS data to SDS, or when starting a SDS project from scratch, there is an advantage of creating unique MSLINK values.  This can be done by assigning MSLINK ranges for individual features.  For example, pipelines could be assigned MSLINKs from 100,000 to 200,000.  No other feature in SDS should have an attribute MSLINK with in this range.  A lookup table could also be generated for use in SDS so that given any MSLINK number one would know what feature is being represented.  

Limitations in S-57

Very few limitations in the S-57/ENC standard were encountered.  The only notable one is that some features that might benefit from a pictorial representation do not have PICREP attributes to hold a link to the image.  Some of the wharfs that were encoded in this project as SLCONS objects have pictures, but because there is no PICREP attribute, a link to the picture could not be properly placed; it had to be forced into the INFORM attribute which probably no ECDIS would utilize to display images (apparently no ECDIS currently display images even if they are linked in a PICREP attribute, so it is a not a real pressing issue right now anyway).  The image type supported under PICREF is TIFF is not optimum for pictures because the file size is so large – an image type that supports compression such as JPEG would help with the size issue. 

S-57 ENC File Naming and Tiling Convention

One of the goals of this project was to tile the dataset so that the data set would be compatible with efforts by NOAA in this region.  The dataset is compatible with NOAA tiles in that it is based on set latitudes and longitudes.  However, it should be noted that the extent of the tiles does not correspond to the extent of the NOAA charts for the Atchafalaya.  The dataset produced in this project was processed as contiguous data, in order to avoid redundant processing steps in the conversion of the data from SDS to S-57.  Because tiling the data is one of the last steps in the process, flexibility in tiling schemes is an option.  For this project, many tiling schemes were reviewed (such as NOAA and NIMA), and options were considered based on the need of developing a system that could be used nationwide by the Corps.

NOAA Tiling

No standardized method for tiling datasets currently exists and none is specified under the ENC and S-57 standards.  The last five digits of an ENC exchange set are used at the producer’s discretion to identify unique datasets.  NOAA uses a scheme based on the number of the NOAA chart used to produce the exchange set.  Although the chart numbers are based on a tiling scheme for the first three digits, there are some notable problems with implementing this scheme for Corps inland waterways.  The first two digits of the NOAA chart number represent a region, the third digit represents a sub region, and the last two are sequential to uniquely identify datasets within the sub region.  The problem the Corps would encounter with use of the NOAA naming scheme would be that the resulting dataset could potentially have the same number as a NOAA chart for a different area.  Another problem is that the NOAA scheme is based on tiles for the coastal region.  If the Corps were to use this scheme, all of the cells produced for the Mississippi, and other waterways in this region, would have the same first three digits.  This limits the ability to uniquely identify cells within sub regions.

NIMA Tiling

NIMA produces Digital Nautical Charts (DNC) rather than ENC.  The naming structure for DNC allows eight characters as opposed to five to identify unique datasets.  Since the Corps is producing ENC data, the eight-character identification is not an option.  Other agencies, such as the Canadian Hydrographic Service (CHS) use a part number scheme, where each new dataset is given a unique five-digit part number.  A part number system does not give any indication of geographical location, so it was not considered for this project.

Military Grid Tiling

The Military Grid system was examined as an optional source for the tile names, but the system would have to be modified to encode unique S-57 cells because it is was defined for a planar system.  The grid cells of the Military Grid System follow lines of longitude at 6° intervals and lines of latitude at 8° intervals.  The 6° cells are numbered from 1 to 60 proceeding east to west from the 180th meridian.  There are letter designations from south to north at 8° intervals to create the worldwide grid.  For example, zone 16R would correctly identify the cell area near New Orleans from Longitude 90° to 84° W and from Latitude 24° to 32° N.  The problem with adopting this tiling scheme is with the further division of the 6° by 8° cells.  Currently, these cells are divided based on 100,000-meter squares with partial squares at the grid boundaries.  The 100,000-meter squares do not follow equal lines of latitude and longitude, and thus are incompatible with ENC specifications. 

A modification to the Military Grid System is possible.  Based on the scale and detail of the Corps data converted for this project, we estimate that S-57 data converted with similar detail will result in cells that are approximately ½ degree on each side to keep them smaller than 5Mb each.  The Military Grid 6° by 8° grids could sub divided into ½ degree cells.  This would produce 192 potential S-57 cells per larger Military grid cell.   The Military grid cell would need three characters to designate the 6° by 8° degree area (east-west zone = 2 characters, north-south zone = 1 character), leaving 2 characters to designate the 192 cells within that grid.  Having 192 cells represented with two characters would require using a combination of alphanumeric characters (i.e. A1, A2, etc.)

The potential modification to the Military grid system proposed above as an option for tiling S-57 nationwide within the Corps.  This scheme was considered for this project, but it was not implemented due to the following concerns:

· The image below is a sample of what the cell size would look like if based on the ½ degree size described above.  The red lines show the ½ degree cells, and the green shaded area represents the extent of the Atchafalaya data converted for this project.  Having set tile areas could lead to problems with cells that contain little data, and cells that occupy two or more waterways or Corps jurisdictions.
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· Figure 13: One half degree grid with extent of Atchafalaya S-57 data

· On average, a ½ degree cell would be approximately 30 miles on a side.  The area that we converted for this project was only 1000 meters outside the channel boundary.  Even in the widest area (the bay) the clipped data was only 7 miles wide.  Data should only be included in an S-57 exchange set if it is useful to the mariner.  The area around the buffer to the extent of the ½ degree cell would only add areas that had a Coverage (CATCOV) equal to ‘no coverage available.’  

· Adding data for areas that are not important tot the mariner (land features) only adds size S-57 file, and makes the file less efficient.

· Waterways that traverse along cell boundaries would potentially have twice as many cells as those that cross through the middle of cells.

Adopted Tiling System

For this project, the naming convention and tiling scheme adopted is based on regions defined generally by Corps district boundaries.  Every US Army Corps of Engineers has a three-character acronym that represents the division and district.  For example:

· Mississippi Valley Division, New Orleans District = MVN

· Mississippi Valley Division, Memphis District = MVM

· Northwestern Division, Portland District = NWP

By using the district acronym as the first three characters to uniquely identify datasets, this represents a geographic region where the dataset is located.  The three-character acronym is also widely accepted and recognized by Corps staff.  A potential ambiguity would result if work were contracted through another district.  For example, the work for this project was contracted for through the St. Louis District.  However, it is recommended the district that the dataset resides in be the acronym used in the name.  If a dataset crosses a Corps jurisdictional boundary, the District who creates the dataset would be the proprietor and name used in the file.  The last two characters could be used to uniquely identify a dataset within the district.  Based on this scheme, the datasets produced in this project have a naming scheme as follows:

Characters

Usage

1-2
Producer Code (U3 – not published as of project completion, 1O used instead).

3


Navigational Purpose (“4” for this project)

4-5


USACE Division (MV)

6

 
USACE District (N)

7-8
Reserved to uniquely identify the dataset within the District (Atchafalaya = A1, A2, A3, etc.)

S-57 Update Procedures

There are two ways in which the Atchafalaya datasets can be updated.  The first is quick and easy, and would be used for performing small numbers of updates.  For updating large amounts of new sounding survey data, a more automated procedure will be more efficient.

ENC updates consist of one of these three actions:

· Add – Object is added to the dataset (ie. A depth sounding is added)

· Delete – Object is deleted from the dataset (i.e. a buoy is removed)

· Modify – Spatial or feature attribute information is altered for an Object (ie. the depth value for a dredged area is altered)

Process for updating small amounts of data

· The dataset is loaded into HOM

· Objects are added, deleted, or modified, depending on the change action that is required.

· An update exchange set is created

· Exchange set is made available to ECDIS/ECS user

Process for updating large amounts of survey data

· The dataset is loaded into HOM

· A rectangle is drawn around the area of the new survey

· All sounding objects within the rectangle are deleted

· New Soundings are loaded into HOM

· New Sounding Objects are created in HOM from the features that were loaded in

· An update exchange set is created

· Exchange set is made available to ECDIS/ECS user

S-57 Creation Software

Because of the complexity of ENC quality S-57 files, specialized software is necessary to compile, check and write these files.  As a result of this and the niche market for S-57 data, there are only a few companies in the world that supply S-57 creation software and it is expensive compared to other GIS software.  For this project, the CARIS software package was selected.  CARIS is probably the most commonly used S-57 production software worldwide and is in use by 40-50 hydrographic offices around the world.  It is also the primary S-57 production software used by Offshore Charts Limited.  The cost of a single copy of the required CARIS GIS and Hydrographic Object Manager software suite is about $20,000. The CARIS software currently has some limitations which are inherited from its historical user base.  To date most data for ENC production has come from digitization of nautical charts, not GIS vector data.  As a result, few capabilities for importation of already prepared GIS data into the CARIS suite have been developed.

Other potential S-57 production software: 

· dKart Office, http://www.europartner.se/dKart/
· SevenCs (http://www.sevencs.com/)

· Laser-Scan http://www.laserscan.com/papers/hydroenc.htm
Viewing and Use of ENC Data

These ENC data are primarily designed for use within an ECDIS, however they can be viewed and used under other software.  ENC viewers include CARIS Easy ENC and SevenC’s SeeMyENC (http://www.sevencs.com/download/seemyenc/seemyenc.html).  An ENC may also be disassembled under several GIS software packages (ArcView, ArcInfo) and Safe Software’s FME data conversion suite. These disassemblers break the complex S-57 world back up into discrete polygon, line and point themes.  Under ArcView the encviewr extension performs this conversion, exploding an S-57 file into shapefiles named as each S-57 object and whose associated .dbf files contain the attributes of the S-57 object.  Under ArcInfo, the s57arc command performs the import, but the two resultant coverages (point and line/polygon) contain the data from all S-57 objects.
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· Figure 14: Import of ENC under ArcView with encviewr extension

To get the full use of ENC data, they are best used in an ECDIS that allows ENC information to be combined with other shipboard sensor data into a unified display environment.  One limitation of ECDIS software to date is that they don’t display pictures linked from the PICREP attribute (for bridges for example), even when those supporting images are available.  This means that the full value encoded in these S-57 data and supporting imagery cannot currently be accessed.
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· Figure 15: ECDIS display
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· Figure 16: ECDIS software are often used with specialized hardware

Conclusions

The major goals of this project were to develop and document the process to convert Atchafalaya River GIS data in SDS format into S-57 ENC data and to perform the actual data conversion.  These goals were successfully accomplished. This report provides a complete description of the conversion process from initial feature mapping through GIS data preparation, S-57 production, QA/QC and ENC exchange set preparation.  Along with this description comes an evaluation of the entire process, including problematic technical issues encountered.  The ENC data produced are information rich and provide nautical chart information for the Atchafalaya River System at a level of detail and spatial accuracy previously unavailable.  This project and its deliverables will provide a foundation and information resource for other Corps S-57 ENC production projects, and the first ENC of the project area for navigators.

Production of these data required a large amount of data processing and editing work.  The aspects of the source data that necessitated this processing is discussed in the Technical Issues section of this report.  An important part of the reduction of this processing for the future is to modify the way data are modeled in working SDS implementations including representing water areas as polygons and insuring arc coincidence for areas that share edges.  

Some will be concerned that S-57 efforts like these will erode support for SDS, or that SDS, a comprehensive schema that was developed for Corps needs, but before S-57 was a consideration, now has to be modified to accommodate certain S-57 needs.  These are valid concerns, but not problematic.  Because S-57 is an exchange format for data, and in that state not the most efficient for application use, even in an ECDIS system it is converted to a System ENC (SENC) before use.  An ECDIS does not even have the need to modify data, so it has small requirements for data processing compared to a GIS environment.  As a result, it is unlikely that S-57 will replace the standard data storage structures of conventional GIS environments such as SDS implemented in MGE or ArcInfo.  These environments need to support a much larger world than is encapsulated in S-57 and hence need be more flexible as well.  That S-57 requirements will lead to modifications in SDS, there is no question.  SDS is of little benefit unless it is used, and only through real world use will it evolve into a schema that reflects user needs.  For example, for a navigation light, the SDS flash_seq field must be dissected to extract the color, sequence and period for S-57.  Because this is a free text field in SDS, there is no way to parse it effectively under the current implementation. 

The amount of work required to move SDS data to S-57 is a serious issue. GIS managers should be concerned that this is a one-shot one-way process,  that anything edited in an S-57 environment like CARIS has to be separately edited in the MGE (ArcInfo) SDS environment, and that another gruesome data conversion effort will be necessary to get SDS updates into S-57 updates.  That is the reality of the current environment – it is relatively easy to get data out of S-57, but much harder to effectively convert GIS data and attributes to S-57 objects.  GIS vendors such as CARIS and ESRI are aware of this issue and are looking for a single spatial database solution to house working GIS data and that can also be used to produce S-57 datasets at any time from the same data.  The issue that will complicate this picture is the one of worlds.  The S-57 world is defined and could be reduced to a database schema.  The problem is that this world and this schema is not the SDS world and schema, so it will be necessary to develop a very complete mapping between the two for a single database solution that supports both.

During this project, the advice and assistance of NOAA and the USCG were solicited for suggestions on feature coding and information about the Light List and NTMs.  A high level of cooperation was obtained from both these agencies.  Because S-57 is such a topical issue for these agencies, the potential for further cooperation to solve some issue of mutual  concern (unparseability of NTMs, lack of Light List data in database format compatible with S-57 and GIS needs) is high.  The Corps should pursue these problem areas with those agencies, and invite the participation of NIMA. to facilitate DNC production also.   

Finally, before the Corps releases the ENCs produced in this project for general use, a general field verification of the chart area via ECDIS equipped boat is recommended.  The QA/QC portion of this project revealed essential missing information for some navigation aids.  As part of the field verification of these navigation aids, these missing attribute data could be collected, and additional features for future mapping and ENC chart update identified.  

Appendix A – 3001 ArcInfo Processing Flowcharts

The numbering of the flow charts in this section reflect their feature type (point, line or polygon) according to the numbering conventional established in the master flowchart in General Workflow. 
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· Figure 17: Processes and datasets that affected SOE
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· Figure 18: Creation of buffer coverage and dgn
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· Figure 19: Conversion of docks and revetment data  to ArcInfo and intersection with SOE
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· Figure 20: Conversion of lock and airport data to ArcInfo and intersection with SOE
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· Figure 21: Conversion of wildlife area and cities to ArcInfo with extension and clipping to Buffer and Shoreline arcs
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· Figure 22: Selection of buildings useful for  navigation
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· Figure 23: Clipping and preparation of line .dgns for FME conversion
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· Figure 24: Organization of sounding text files and creation of ArcInfo coverages
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· Figure 25: Merging of three different navigation aid data sources and population of USCG light list number as attribute
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· Figure 26: Description of processing and attribution of point data utilizing ArcView
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· Figure 27: Description of processing and attribution of point data utilizing MGE
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· Figure 28: Description of extraction of point data from Oracle

Appendix B - AMLs  / Scripts / Conversion and Lookup Tables

This project made use of a variety of AMLs, scripts, programs, and lookup tables to accomplish the conversion of the SDS data to S-57 ENC data.  All of these are included on the CD that accompanies this report.  A brief summary of these conversion tools follows:

AMLs

mslink_nollabel.aml – dgn / ArcInfo conversion script

The AML used by 3001 for this project was the mslink_nolabel.aml. The AML streamlines the importation of polygons and labels from a .dgn file to create an ArcInfo polygon coverage with the ms-link value from MGE as an attribute of the polygon. 

Scripts

BSB Chart Projector

A Korn shell script wrapper to call Kirk Water's (NOAA) BSB chart projector in batch mode using a parameter file.  The script, sample parameter files, help files, and the projector program are included on the CD.

Conversion and Lookup Tables

 FME conversion tables

Offshore Charts, Ltd. used the following FME conversion tables to convert the dgn and e00 data prepared by 3001, Inc. to CARIS data:

e002ntx.fme table opens ArcInfo export files (e00) and imports them into CARIS NTX files.

dgn2ntx.fme table opens dgn files and imports them into CARIS NTX files.

CARIS Lookup table

fea2obj.lis - This table is a feature mapping tool designed to automate the conversion from CARIS features to S57 features.

Appendix C - Qualified Nominal Features

The pages that follow detail the mapping between source data used for this project and S-57 objects used to construct the ENC.  The mapping is broken down by ‘Qualified Nominal Feature.’  The Nominal Feature is the name that is used to refer to the object – what would be a common usage name for the feature in normal conversation or description and which is easier to understand than either the associated S-57 acronym or the SDS systematic name.  ‘Shoreline’ is Nominal Feature.  Sometimes a Nominal Feature can have subclasses, thus giving rise to the need for a discriminating qualifier.  In the case of Shoreline, it can be subclassed into natural and man-made shoreline.  Thus, a Qualified Nominal Feature is a subclass of a Nominal Feature.  This system of object classification and subclassification was deemed appropriate for this report.

In most cases, very few of the possible S-57 attributes are populated for any feature.  This summary lists all of the possible S-57 ENC object attributes for future consideration.

In cases where the S-57 objects have attributes that were populated, the source of those attributes is identified.  When possible, those populated S-57 object attributes were mapped to the corresponding SDS object attribute and the mapping summarized in an “Attribute Mapping’ table.  In the cases where an SDS attribute corresponding to an S-57 attribute exists, but was not populated in the SDS source data, the SDS attribute field value is qualified with ‘not populated.’  In the cases where there is no corresponding SDS attribute in the source data but the S-57 object has a populated attribute (from ancillary information or as a result of qualification of a nominal feature), the SDS attribute field value is qualified with ‘no attribute.’  The value of ‘no attribute’ does not necessarily mean that the SDS feature identified under SDS Deconstruction does not have a corresponding attribute, it only means that the source data used for this qualified nominal feature doesn’t have a corresponding SDS attribute (one cause is that the source data was not SDS data).  When the value in an SDS attribute directly corresponds to a value in the corresponding S-57 object attribute (even if the S-57 value is represented by a numeric code for the value), then the attribute mapping is considered direct and the ‘direct map’ value in the attribute mapping table contains the value ‘yes.’  When the value in an SDS attribute must be interpreted in order to be converted to an S-57 attribute, the ‘direct map’ value in the attribute mapping table contains the value ‘no.’  An example of an attribute without a direct map is found under the Lateral Beacon object – the contents of the color_d attribute in SDS (e.g. red) can be used to infer the S-57 CATLAM value of ‘starboard-hand lateral mark.’  When an S-57 is mandatory for ENC, it is indicated with an asterisk.

Shoreline, Natural (Line)

Definition: Shoreline is the line that separates land (LNDARE) from navigable water features (DEPARE, DRGARE) or unsurveyed areas (UNSARE) in the Group 1 objects.   Shoreline does not occur on the boundary of non-navigable water (RIVERS, CANALS, LAKARE) in an ENC.  This subclass is for shoreline whose shape and characteristics were determined by natural phenomena.

S-57 Acronym: COALNE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: hydrography

Entity Class: hydrography_coastal_zone

Entity Type Name: shoreline

Entity Name: hyczn_shoreline_mean_low_l

DGN Name: hyczn01

DGN Level: 12

Entity Attribute Table Name: hycznshr

SDS Discriminator(s): shr_typ_d=MLW
Actual Contributors to S-57 Object: hyczn01(level 12, color 10 (main channel) and level 12, color 9 ( islands at mouth of river)), hysur01 (level 13, color 6 (rivers) and level 62, color 18 (canals))

All potential S-57 Attributes

Set A: CATCOA; COLOUR; CONRAD; CONVIS; ELEVAT; NOBJNM; OBJNAM; VERACC; VERDAT

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Man-made shoreline may be coded as an SLCONS line object in Group 1.

Attribute Mapping for COALNE: No attributes populated for S-57 object.

Shoreline, Man-made (Line)

Definition: Shoreline is the line that separates land (LNDARE) from navigable water features (DEPARE, DRGARE) or unsurveyed areas (UNSARE) in the Group 1 objects.   Shoreline does not occur on the boundary of non-navigable water (RIVERS, CANALS, LAKARE) in an ENC.  This subclass is for shoreline whose shape and characteristics were shaped by human construction including for example rip-rap, revetments, or sides of a lock chamber.

S-57 Acronym: SLCONS

S-57 Discriminator(s): CATSLC=

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_lock_system

Entity Type Name: lock_guidewall _line

Entity Name: trloc_guidwall_l

DGN Name: trloc01

DGN Level: 7

Entity Attribute Table Name: trlocgwl

SDS Discriminator(s): 
Actual Contributors to S-57 Object: hyczn01.dgn (layer 12, color 10) includes the sides of the lock chamber, trloc01 (layer 7, color 6) includes the guidewalls leading into the lock

All potential S-57 Attributes

Set A: CATSLC; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; HORACC; HORCLR; HORLEN; HORWID; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: There are many potential contributors to man-made shoreline line objects from SDS however in the case of this ENC for the Atachafalya River Basin, the only contributors were lock guidewalls and the sides of the lock chamber itself.  Only the SDS lock guidewall object is dissected above. When an object like a dock, pier or wharf forms a portion of the shoreline, it could be encoded as an SLCONS line, however when the dock, pier or wharf will be coded as a Group 2 SLCONS area (as they will be for this project), the SLCONS line object is not separately coded.  

Attribute Mapping for SLCONS when representing lock guidewalls: No attributes populated for S-57 object.

Depth Area (Area)

Definition: A water area whose depth is within a defined range of values

S-57 Acronym: DEPARE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: landform

Entity Class: landform_bathmetry

Entity Type Name: bathymetry_area

Entity Name: lfbth_bathymetry_area_b

DGN Name: lfbth

DGN Level: 1

Entity Attribute Table Name: lfbthare

SDS Discriminator(s): 
Actual Contributors to S-57 Object: hyczn01 (level 12, color 10 (edge of navigable channel, one boundary for shallowest DEPARE object).  Three sources of sounding data were also used: transects from REEGIS data, revetment soundings from: http://www.mvn.usace.army.mil/eng/ci/index.htm, bay soundings from: http://www.mvn.usace.army.mil/ops/odt/atch.htm and bayou soundings from: http://www.mvn.usace.army.mil/ops/odt/bayous.htm.

All potential S-57 Attributes

Set A: *DRVAL1; *DRVAL2; QUASOU; SOUACC; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: There was no bathymetry area object in the Atachafalya SDS data, so the depth area polygon objects had to be constructed from the data that was available.  These consisted of the .dgn that defined the edge of the navigable channel and the sounding data.  The sounding data was used to define polygons at project depth and shallower, project depth and deeper, and shallow areas within the project depth areas.  The source data was not polygon; only lines defined the water/land boundary.  In order to create polygon DEPAREs, additional arcs to close off DEPARE areas from RIVERS and CANALS areas had to be added.  The DRVAL2 value for the project depth DEPARE was assigned from the deepest sounding value within the DEPARE.  It should be emphasized here that the sounding values and DEPARE boundaries (except shoreline) are based on NGVD29 elevations, not actual depths relative to some local datum like mean low water.  This is a recognized limitation of these data, but using elevations rather that depths errs on the conservative (safety of navigation) side:  the elevation value will tend to underestimate the actual river depth with an increasing level of underestimation with distance upriver from its mouth. 

Attribute Mapping for DEPARE:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	DRVAL1*

	No Attribute
	
	DRVAL2*


Dredged Area (Area) 

Definition: An area of the bottom of a body of water which has been deepened by  dredging to create an area where the depth of water is at least a specific amount.

S-57 Acronym: DRGARE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: landform

Entity Class: landform_bathymetry

Entity Type Name: depth_maintenance_area

Entity Name: lfbth_maint_area_dredged_b

DGN Name: lfbthxxx

DGN Level: 17

Entity Attribute Table Name: lfbthsub

SDS Discriminator(s): clrmth_d=dredged
Actual Contributors to S-57 Object: Seven .dgn reference files for Atchafalaya Bay area from: http://www.mvn.usace.army.mil/ops/odt/atch_ref.htm

All potential S-57 Attributes

Set A: *DRVAL1; DRVAL2; NOBJNM; OBJNAM; QUASOU; RESTRN; SOUACC; TECSOU; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The seven .dgn files were subset to include only dredge area boundary, then combined into a single .dgn file.  Some cleanup in ArcInfo was necessary to remove redundant arcs from the source .dgns.  A small portion of the dredge area representation north of the Avoca Island Cutoff was clipped off because the Cutoff is the nominal end of the region of dredging.  The dredged area depth attributes are based on NGVD29 elevations, not actual depths relative to some local datum like mean low water.  This is a recognized limitation of the source data.  

Attribute Mapping for DRGARE:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	DRVAL1*


DRVAL1 was set equal to project depth for the depth area, 6.2 meters (20 feet).  

Water Area, Unsurveyed (Area)

Definition: An area of water for which there is no depth information and which is not otherwise classified as a river, canal or lake

S-57 Acronym: UNSARE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: landform 

Entity Class: landform_bathymetry

Entity Type Name: inadequate_survey_area

Entity Name: libth_inadequate_survey_area_a

DGN Name: lfbthxxx

DGN Level: 20

Entity Attribute Table Name: lfbthisa

SDS Discriminator(s): 
Actual Contributors to S-57 Object: hyczn(layer 12, color 9) islands at mouth of channel

All potential S-57 Attributes

Set A: None

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: In this data set, the only areas identified as UNSARE were the water areas  outside the main channel that were not covered by sounding data, and that were not coded as either rivers or canals.  The external boundary of the UNSARE at the mouth of the channel was constructed by digitizing an envelope around the islands that were present.

Attribute Mapping for UNSARE: No attributes populated for S-57 object.

River (Area, Line)

Definition: A river is a flowing stream of water that follows a naturally developed course through land.  It is not ‘navigable’ because there is insufficient depth information.  

S-57 Acronym: RIVERS

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: hydrography

Entity Class: hydrography_surface

Entity Type Name: surface_water_course_area

Entity Name: hysur_water_course_permanent_a

DGN Name: hysurxxx

DGN Level: 7

Entity Attribute Table Name: hysurcrs

SDS Discriminator(s): strm_type_d=river
Actual Contributors to S-57 Object: hyczn01 (layer 12, color 10 (navigation channel edge)), hysur01(level 13, color 6 (tributaries) and level 62, color 18 (canals))

All potential S-57 Attributes

Set A: NOBJNM; OBJNAM; STATUS

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Hysur01 (level 13) corresponds to surface water (river) course centerline and hysur01 (level 62) corresponds to surface water (canal) course centerline, yet these lines are not centerlines of these watercourses, they are the edges usually.  They were probably placed here because that was the only way to encode a line feature type.  Hysur101 (level 19, color 25 (indefinite shoreline)) was also a potential contributor to the RIVERS objects however the source line data was either redundant with hysur01 data or fell outside the project area.  Line data from both tributaries and canals in SDS had to be combined and homogenized to some extent because some areas identified (from linework) as river were clearly canal and vice versa.  Editing of all three contributing line sets was necessary to remove line redundancies and line mismatches.  Lines also had to be constructed to close off river areas from navigation channel and canal areas.  

Attribute Mapping for RIVERS: No attributes populated for S-57 object.

Canal (Area)

Definition: A canal is an artificial watercourse dug out from the land for the purposes of transportation.    

S-57 Acronym: CANALS

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: hydrography
Entity Class: hydrography_surface
Entity Type Name: canal_centerline
Entity Name: h surface_water_course_area
DGN Name: hysur01

DGN Level: 7

Entity Attribute Table Name: hysurcrs

SDS Discriminator(s): strm_type_d=canal
Actual Contributors to S-57 Object: hyczn01 (layer 12, color 10 (navigation channel edge)), hysur01(level 13, color 6 (tributaries) and level 62, color 18 (canals))

All potential S-57 Attributes

Set A: CATCAN; CONDTN; DATEND; DATSTA; HORACC; HORCLR; HORWID; NOBJNM; OBJNAM; STATUS

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Hysur01 (level 13) corresponds to surface water (river) course centerline and hysur01 (level 62) corresponds to surface water (canal) course centerline, yet these lines are not centerlines of these watercourses, they are the edges usually.  They were probably placed here because that was the only way to encode a line feature type.  Line data from both tributaries and canals in SDS had to be combined and homogenized to some extent because some areas identified (from linework) as canal were clearly river and vice versa.  Editing of all three contributing line sets was necessary to remove line redundancies and line mismatches.  Lines also had to be constructed to close off canal areas from navigation channel and river areas.  

Attribute Mapping for CANALS: No attributes populated for S-57 object.

Soundings (Point)

Definition: A sounding is a point measurement of depth (of water) at a location relative to some reference surface (datum) such as ‘mean low water.’

S-57 Acronym: SOUNDG

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: landform

Entity Class: landform_bathymetry

Entity Type Name: sounding_point

Entity Name: lfbth_sounding_p

DGN Name: lfbth

DGN Level: 12

Entity Attribute Table Name: lfbthdep

SDS Discriminator(s): 
Actual Contributors to S-57 Object: REEGIS transect data (transects.dgn), revetment soundings (http://www.mvn.usace.army.mil/eng/ci/index.htm), bay soundings (http://www.mvn.usace.army.mil/ops/odt/atch.htm), and bayou soundings (http://www.mvn.usace.army.mil/ops/odt/bayous.htm). 

All potential S-57 Attributes

Set A: EXPSOU; NOBJNM; OBJNAM; QUASOU; SOUACC; STATUS; TECSOU; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: No sounding data was available in the SDS data – it all came from other sources.  The REEGIS transect data was available approximately every 1000 feet for the length of the channel, but is now somewhat dated (it was obtained in 1996-1998).  Bay soundings have a similar spacing as the REEGIS transects but along the recommended navigation line out from the mouth of the channel into the Gulf.  Bayou soundings were used for those areas where side channel bayous maintained at depth for navigation enter the main Atchafalaya River navigation channel.  Revetment surveys are dense, but only over the areas where revetments are present.  The bay soundings are accomplished approximately bi-monthly; the bayou, and revetment surveys are accomplished at approximately yearly intervals. For this project bay soundings from June and July 2000, bayou soundings from October 1999 and revetment soundings from January and February  2000 were used.  The revetment survey data was too dense to allow cartographic clarity at typical display scales and inclusion of all the sounding data would greatly increase the size of the final ENC.  For these reasons, the combined sounding data was filtered in CARIS according to the following criteria: the ‘compilation scale’ in CARIS was temporarily set 1:1000, thereby reducing the symbolization size of the sounding label; the data was spatially filtered at a threshold of 40 meters.  The spatial filtering considers the size of the label at compilation scale and removes those that are closer than 40 meters at compilation scale.  This resulted in minimal filtering transect data but considerable filtering of the revetment survey data.  This thinning reduced the total number of soundings from an initial 70,000 down to approximately 20,000. 

It should be emphasized here that the sounding are based on NGVD29 elevations, not actual depths relative to some local datum like mean low water.  This is a recognized limitation of these data, but using elevations rather that depths errs on the conservative (safety of navigation) side: the elevation value will tend to underestimate the actual sounding depth with an increasing level of underestimation with distance upriver from the mouth of the Atchafalaya Main Channel. 

Attribute Mapping for SOUNDG

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	SORDAT

	No Attribute
	
	SORIND


The SORDAT that is populated for soundings is incorrect.  It should be ignored.  The SORIND compensates for the error in SORDAT.

A SORIND=US,1O,ascii,2000_COE_bay_hydrographic_ survey > survey date = 6/2000 – 7/2000

A SORIND=US,1O,ascii,2000_COE_bayou_hydrographic_ survey > survey date = 10/1999

A SORIND= US,1O,ascii,2000_COE_revetment_hydrographic_ survey > survey date = 1/2000 – 2/2000

Sailing Line

Definition: The sailing line represents the centerline of the suggested safest and most efficient navigation path for vessels.  It lines approximately in the middle of the area of the channel cross section that is at project depth.

S-57 Acronym: RCRTCL

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation
Entity Class: transportation_marine
Entity Type Name: recommended_route_line
Entity Name: trmar_route_recommended_l
DGN Name: trmarxxx

DGN Level: 13

Entity Attribute Table Name: trmarrte

SDS Discriminator(s): 
Actual Contributors to S-57 Object: REEGIS sailing_line.dgn and Corps Reference data from http://www.mvn.usace.army.mil/ops/odt/atch_ref.htm (seven .dgn files).

All potential S-57 Attributes

Set A: CATTRK; DATEND; DATSTA; DRVAL1; DRVAL2; NOBJNM; OBJNAM; ORIENT; PEREND; PERSTA; QUASOU; SOUACC; STATUS; TECSOU; TRAFIC; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The source data necessary for this S-57 feature was not present in the SDS source data; it was derived from REEGIS data above the Avoca Island Cutoff and and other Corps reference data (centerline of the dredged channel) below the Cutoff.  North of the Avoca Island Cutoff, the sailing line was adjusted to insure that it fell within the project depth area.  Because there is no physical marker indication for the sailing line, it is given a CATTRK value of 2 (not based on a system of fixed marks). 

Attribute Mapping for RCRTCL:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATTRK*


CATTRK was calculated to ‘not based on a system of fixed marks’.

Beacon, Lateral  (point)

Definition: A beacon is a prominent specially constructed object forming a conspicuous mark as a fixed aid to navigation or for use in hydrographic survey.  A lateral beacon is used to indicate the port or starboard hand side of the route to be followed.   In the area for this pilot project, many beacons are placed on pilings.  A beacon may have an associated light encoded as a separate object.

S-57 Acronym: BCNLAT

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_marine_navigation

Entity Type Name: marine_navigation_beacon_point

Entity Name: trnav_beacon_green_unlighted_p (one from incomplete representation)

DGN Name: trnav

DGN Level: 7 (for example above)

Entity Attribute Table Name: trnavbec

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS file trnav01.dgn, scanned NOAA charts in BSB format, Light List Volume IV (2000) updated to NTM 01/01, January 2, 2001.

All potential S-57 Attributes

Set A: *BCNSHP; *CATLAM; *COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; ELEVAT; HEIGHT; MARSYS; NATCON; NOBJNM; OBJNAM; PEREND; PERSTA; STATUS; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Port and starboard side beacons are indicated with the CATLAM attribute.  SORIND was populated according to the source of the positional information; some of the attributes that were incomplete for SDS points were backfilled from Light List data (when a position or light list number could be matched).  SDS does not handle beacons well because they are sometimes combined with light objects (a separate object in S-57).   The beacon type discrimination under beac_typ_d in trnavbec includes: green_lighted, green_nolite, purple_lighted, purple_nolite, range_mark, and special and seems insufficient by the notable lack of a red.  It isn’t clear what the colors in the beac_typ_d domain refer to. Moreover an object like trnav_beacon_green_unlighted_p from above has a color_d domain from trnavbec with eight different colors (including red) possible that is meant to encode the dayboard color. Many of these beacons were mis-classified as ‘special purpose’ in the SDS data when in fact there was no special purpose for them – they are simply lateral beacons (as indicated by their dayboard information from the Light List).  

Attribute Mapping for BCNLAT:      

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	BCNSHP*

	Color_d
	no
	CATLAM*

	Color_d
	yes
	COLOUR*

	No Attribute
	
	OBJNAM

	No Attribute
	
	INFORM

	No Attribute
	
	SORIND


INFORM, BCNSHP and OBJNAM were populated by extracting information from the Light List data based on the Light List number.  A SORIND value was created for each source in a format compatible to S57, e.g. ‘US,1O,graph,Atchafalaya_SDS_1999’ for a beacon position obtained from the SDS source data.  CATLAM was determined from the color_d SDS attribute (if color_d is red, CATLAM is ‘starboard-hand lateral mark’ (2)). 

Buoy, Lateral (point)

Definition: A buoy is a floating object moored to the bottom in a particular place, as an aid to navigation or for other specific purposes. A lateral buoy is used to indicate the port or starboard hand side of the route to be followed. A buoy may have an associated light encoded as a separate object.

S-57 Acronym: BOYLAT

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_marine_navigation

Entity Type Name: marine_navigation_buoy_point

Entity Name: trnav_buoy_green_unlighted_p / trnav_buoy_red_unlighted_p

DGN Name: trnav01

DGN Level: 21 (green) / 19 (red)

Entity Attribute Table Name: trnavboy

SDS Discriminator(s): boy_typ_d differentiates red and green buoys
Actual Contributors to S-57 Object: SDS file trnav01.dgn, scanned NOAA charts in BSB format, Light List Volume IV (2000) updated to NTM 01/01, January 2, 2001.

All potential S-57 Attributes

Set A: *BOYSHP; *CATLAM; *COLOUR; COLPAT; CONRAD; DATEND; DATSTA; MARSYS; NATCON; NOBJNM; OBJNAM; PEREND; PERSTA; STATUS; VERACC; VERLEN

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The CATLAM attribute of BOYLAT differentiates port and starboard buoys under S-57. The boy_typ_d domain differentiates red and green buoys (starboard and port) under SDS.  SDS also places lighted buoys under marine_navigation_buoy_point and differentiates them as lighted red or green buoys under the domain of boy_typ_d.  This is an instance where a single SDS object can be deconstructed to two S-57 object, a BOYLAT and a LIGHTS.  Some of the attributes that were incomplete for SDS points were backfilled from Light List data (when a position or light list number could be matched). Many of these buoys were mis-classified as ‘special purpose’ in the SDS data when in fact there was no special purpose for them – they are simply lateral buoys. 
Attribute Mapping for BOYLAT:

	SDS Attribute
	DirectMap
	S57 Attribute

	Shape_d
	Yes
	BOYSHP*

	Color_d
	No
	CATLAM*

	Color_d
	Yes
	COLOUR*

	No Attribute
	
	OBJNAM

	No Attribute
	
	INFORM

	No Attribute
	
	SORIND


INFORM and OBJNAM were populated by extracting information from the Light List data based on the Light List number.  A SORIND value was created for each source in a format compatible to S57, e.g. ‘US,1O,graph,Atchafalaya_SDS_1999’ for a buoy position obtained from the SDS source data.  CATLAM was determined from the color_d SDS attribute (if color_d is red, CATLAM is ‘starboard-hand lateral mark’ (2)).

Buoy, Special Purpose (point)
Definition: A buoy is a floating object moored to the bottom in a particular place, as an aid to navigation or for other specific purposes. A special purpose buoy is primarily used to indicate an area or feature, the nature of which is apparent from reference to a chart however in S-57 a BOYSPP also represents a ‘buoy in general’: a buoy whose appearance or purpose is not adequately known

S-57 Acronym: BOYSPP

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_marine_navigation

Entity Type Name: marine_navigation_buoy_point

Entity Name: trnav_buoy_special_purpose_p

DGN Name: trnav01

DGN Level: 27

Entity Attribute Table Name: trnavboy

SDS Discriminator(s): buoy_typ_d=special
Actual Contributors to S-57 Object: SDS file trnav01.dgn, scanned NOAA charts in BSB format, Light List Volume IV (2000) updated to NTM 01/01, January 2, 2001.

All potential S-57 Attributes

Set A: *BOYSHP; *CATSPM; *COLOUR; COLPAT; CONRAD; DATEND; DATSTA; MARSYS; NATCON; NOBJNM; OBJNAM; PEREND; PERSTA; STATUS; VERACC; VERLEN

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: There is only one special purpose buoy identified in the project area, the Atchafalaya River Cutoff Junction buoy.  

Attribute Mapping for BOYSPP:

	SDS Attribute
	DirectMap
	S57 Attribute

	Shape_d(not populated)
	Yes
	BOYSHP*

	No Attribute
	
	CATSPM*

	Color_d
	Yes
	COLOUR*

	No Attribute
	
	SORIND


Values for BOYSHP and CATSPM were not known and these empty mandatory attributes are indicated as errors in ENC QC checks.   A SORIND value was created for each source in a format compatible to S57, e.g. ‘US,1O,graph,Atchafalaya_SDS_1999’ for a special purpose buoy position obtained from the SDS source data.

Light (point)

Definition: A light is a luminous or lighted aid to navigation.

S-57 Acronym: LIGHTS

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_marine_navigation

Entity Type Name: marine_navigation_light_point

Entity Name: trnav_light_marine_navigation_p

DGN Name: trnavxxx

DGN Level: 1

Entity Attribute Table Name: trnavlit

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS file trnav01.dgn (lighted buoys, lighted beacons, and lights), scanned NOAA charts in BSB format, Light List Volume IV (2000) updated to NTM 01/01, January 2, 2001.

All potential S-57 Attributes

Set A: CATLIT; COLOUR; DATEND; DATSTA; EXCLIT; HEIGHT; LITCHR; LITVIS; MARSYS; MLTYLT; NOBJNM; OBJNAM; ORIENT; PEREND; PERSTA; SECTR1; SECTR2; SIGGRP; SIGPER; SIGSEQ; STATUS; VERACC; VALNMR; VERDAT

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDS

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: In SDS, navigation lights are defined as lights of special distinction, such as a lighthouse or a lightship or a named facility, however, it seems unlikely that all of the features identified as ‘navigation lights’ in the SDS data are so prominent.  It is more likely that most represent less prominent lights on docks and bridges.  Many S-57 light objects are not represented as distinct objects in SDS.  They are part of buoy objects that are lighted or beacon objects that are lighted. SORIND was populated according to the source of the positional information; some of the attributes that were incomplete for SDS points were backfilled from Light List data (when a position or light list number could be matched). Some of the lights (in the SDS data) did not have information about their support structure.  In S-57 the convention is to encode a PILPNT structure object for the LIGHTS equipment object when the nature of the light support is unknown.  To note this relationship, the INFORM attribute of the PILPNT object is populated with the value ‘Light Support.’ 

Attribute Mapping for LIGHTS:

	SDS Attribute
	DirectMap
	S57 Attribute

	Flash_seq
	No
	COLOUR

	Vert_elev (not populated)
	
	HEIGHT

	Flash_seq
	No
	LITCHR

	Lit_desig 
	
	OBJNAM

	Flash_seq 
	No
	SIGGRP

	Flash_seq
	No
	SIGPER

	No Attribute
	
	VALNMR

	No Attribute
	
	VERDAT

	No Attribute
	
	INFORM

	No Attribute
	
	SORIND


INFORM was populated with the Light List Number when it was possible.  A SORIND value was created for each source in a format compatible to S57, e.g. ‘US,1O,graph,Atchafalaya_SDS_1999’ for a light position obtained from the SDS source data.  The color and flash sequence for S-57 was obtained by manual dissection of the SDS flash_seq field which contained all this information in that single field. The contents of lit_desig were not appropriate for the definition of the attribute, nor were they appropriate for the definition of the S57 attribute (e.g. ‘R4’ isn’t descriptive enough).  So the full names from the light list were used for OBJNAM where a successful match between SDS data and the USCG data was made.  If no match was made, OBJNAM was not populated.  VERDAT was set to ‘mean high water’ for lights with HEIGHT values obtained from the Light List in accordance with the convention in that publication.

River Mile Marker (point)

Definition: A river mile marker (or more generally a distance mark) indicates the distance measured from an origin and consists of either a solid visible structure or a distinct location without a physical marker.

S-57 Acronym: DISMAR

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: hydrography

Entity Class: hydrography_surface

Entity Type Name: distance_marker_point

Entity Name: hysur_distance_marker_p

DGN Name: hysur01

DGN Level: 42

Entity Attribute Table Name: hysurdis

SDS Discriminator(s): 
Actual Contributors to S-57 Object: hysur01

All potential S-57 Attributes

Set A: CATDIS; DATEND; DATSTA; NOBJNM; OBJNAM

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The distance ‘marks’ do not exist as physical objects, they are only locations, so they are coded with CATDIS=1(distance mark not physically installed).

Attribute Mapping for DISMAR:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attributes
	
	CATDIS


The CATDIS attribute was populated to ‘distance mark not physically installed’ because these points are only locations, not physical objects

Wharf (polygon)

Definition: A wharf serves as a berthing place for vessels.  They are typically aligned with the shoreline and act as reinforcement for the shoreline without projecting out into the water as a pier would do.  

S-57 Acronym: SLCONS

S-57 Discriminator(s) CATSLC=6(wharf)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_ports_and_harbours

Entity Type Name: mooring_facility_site

Entity Name: trhrb_wharf_b

DGN Name: trhrb01

DGN Level: 32

Entity Attribute Table Name: trhrbmor

SDS Discriminator(s): fac_typ_d=wharf
Actual Contributors to S-57 Object: trhrb01

All potential S-57 Attributes

Set A: CATSLC; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; HORACC; HORCLR; HORLEN; HORWID; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: In the SDS data, these objects were held on DGN level 26, which made them a trhrb_mooring_facility_b, that is, a general mooring site without further discrimination as a wharf or dock by the fac_typ_d attribute.  Visual examination of the layout of these SDS objects revealed that they were most accurately classified as wharves, and that is how they were classified in this data conversion.  There is not a PICREP attribute for this S-57, thus no correct way to encapsulate a link to a picture file in the attributes.  There were pictures available for some of these wharves so their names were encapsulated in the INFORM attribute.  It is unlikely that an ECDIS would ever look for or use a picture link in this field.  Wharves were a primary dataset that affected the skin of earth layer because of their effect on the shape of the shoreline.  

Attribute Mapping for SLCONS:

	SDS Attribute
	DirectMap
	S57 Attribute

	Feat_name
	Yes
	OBJNAM

	No Attribute
	
	CATSLC

	No Attribute
	
	INFORM


CATSLC was populated to ‘wharf’.  INFORM was populated with name of image file for the feature because there is not a PICREP attribute for this object.

Piling (point) 

Definition: A long heavy timber or section of steel, wood, concrete, etc., forced into the earth which may serve as a support, as for a pier, or a free standing pole within a marine environment.

S-57 Acronym: PILPNT

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_marine

Entity Type Name: pile_point

Entity Name: trmar_pile_point_p

DGN Name: imeroxxx

DGN Level: 60

Entity Attribute Table Name: imeroblk

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS file trnav01.dgn (indirectly from navigation lights)

All potential S-57 Attributes

Set A: CATPLE; COLOUR; COLPAT; CONDTN; CONVIS; DATEND; DATSTA; HEIGHT; NOBJNM; OBJNAM; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The PILPNT objects in these S-57 datasets were not derived from SDS pile_point objects: they were artificially constructed from the locations of LIGHTS objects that had no defined support structure.   They serve as structural object to anchor the LIGHTS equipment object.

Attribute Mapping for PILPNT:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	INFORM


The INFORM attribute of the PILPNT was populated with ‘Light Support’ to indicate their artificial construction to anchor a LIGHTS object.

Dolphin (point)

Definition: A dolphin is a post (or piling) or group of posts, which may support a deck, used for mooring or warping a large vessel. 

S-57 Acronym: MORFAC

S-57 Discriminator(s): CATMOR=dolphin(1)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_ports_and_harbors

Entity Type Name: dolphin_point

Entity Name: trhrb_dolphin_p

DGN Name: trhrb01

DGN Level: 13

Entity Attribute Table Name: trhrbdol

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS  file trbrb01.dgn

All potential S-57 Attributes

Set A: BOYSHP; *CATMOR; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; NATCON; NOBJNM; OBJNAM; PEREND; PERSTA; STATUS; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: 

Attribute Mapping for MORFAC:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATMOR*


CATMOR was populated to ‘dolphin’.

Marine fender (line)

Definition: A fender is a protective structure designed to cushion the impact of a vessel and prevent damage. 

S-57 Acronym: SLCONS

S-57 Discriminator(s) CATSLC=14(fender)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_ports_and_harbors

Entity Type Name: marine_fender_area

Entity Name: trhrb_marine_fender_b

DGN Name: trbrb01

DGN Level: 10

Entity Attribute Table Name: trhrbfen

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS .dgn trhrb01.dgn

All potential S-57 Attributes

Set A: CATSLC; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; HORACC; HORCLR; HORLEN; HORWID; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Several of these occur near the mouth of the river.  They are linear (non-areal) objects.

Attribute Mapping for SLCONS:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATSLC


The attribute CATSLC was populated with ‘fender’.

Boat Ramp (point)

Definition: A partially submerged hard surfaced structure on a shoreline for launching or retrieving vessels or vehicles

S-57 Acronym: SLCONS

S-57 Discriminator(s) CATSLC=ramp(12)

SDS Deconstruction

Entity Set: improvement

Entity Class: improvement_outdoor_recreation

Entity Type Name: boat_ramp_site

Entity Name: imrec_boat_ramp_p

DGN Name: imrec01

DGN Level: 30

Entity Attribute Table Name: imrecbtr

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS .dgn imrec01

All potential S-57 Attributes

Set A: CATSLC; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; HORACC; HORCLR; HORLEN; HORWID; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Boat ramps were present as polygons in the SDS data, but they have been reduced to a point representation in the S-57 dataset.

Attribute Mapping for SLCONS:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATSLC


CATSLC was populated as ‘ramp’.

Revetment (area)

Definition: An area faced with stone, cement or other placed placed the edge of a stream, river or canal to stabilize the bank and to protect it from the erosive action of the stream. 

S-57 Acronym: SLCONS, RESARE

S-57 Discriminator(s): CATSLC=revetment(9) for SLCONS object; RESTRN=anchoring resticted(2) for RESARE

SDS Deconstruction

Entity Set: improvement

Entity Class: improvement_waterways_engr

Entity Type Name: acm_revet_composite_area

Entity Name: imero_acm_revetment_composite_b

DGN Name: imero01

DGN Level: 12

Entity Attribute Table Name: imeroacm

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS .dgn imero01

All potential S-57 Attributes (SLCONS)

Set A: CATSLC; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; HORACC; HORCLR; HORLEN; HORWID; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

All potential S-57 Attributes (RESARE)

Set A: CATREA; DATEND; DATSTA; NOBJNM; OBJNAM; PEREND; PERSTA; RESTRN; STATUS

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: This feature is code as two S-57 objects because there is no other way capture the salient characteristics of the feature.  Identifying the area as a revetment explains why the area is not recommended for anchorage.  

Attribute Mapping for RESARE:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	RESTRN

	Feat_name
	Yes
	OBJNAM


RESTRN was populated with ‘anchoring restricted’ 

Attribute Mapping for SLCONS:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATSLC


CATSLC was populated with ‘revetment’.

Weir (line)

Definition: A small dam erected across a river to raise the level of the water or to increase its width. 

S-57 Acronym: DAMCON

S-57 Discriminator(s): CATDAM=wier(1)

SDS Deconstruction

Entity Set: improvement

Entity Class: improvement_waterways_engr

Entity Type Name: weir_line

Entity Name: imero_weir_line_l

DGN Name: imero01

DGN Level: 1

Entity Attribute Table Name: imerobdw

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS .dgn imero01

All potential S-57 Attributes

Set A: CATDAM; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; NATCON; NOBJNM; OBJNAM; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: There are only a few of these objects in the project area.

Attribute Mapping for DAMCON:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATDAM


CATDAM was populated with ‘weir’.

Wingdam (line)

Definition: A linear stone structure with a peaked or trapezoidal section located in pointway, secondary and main channel area and typically extending channelward from the convex bank to improve channel for navigation and flood control purposes.

S-57 Acronym: SLCONS

S-57 Discriminator(s): CATSLC=training wall(7)

SDS Deconstruction

Entity Set: improvement

Entity Class: improvement_waterways_engr

Entity Type Name: dike_centerline

Entity Name: imero_dike_centerline_l

DGN Name: imero01

DGN Level: 35

Entity Attribute Table Name: imerodik

SDS Discriminator(s): SDS .dgn iemro01
All potential S-57 Attributes

Set A: CATSLC; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; HORACC; HORCLR; HORLEN; HORWID; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Wingdams are sometimes referred to as dikes, but in S-57, dike objects are defined like levees.  An S-57 SLCONS with CATSLC=training wall can be submerged, as wingdams usually are.

Dike SLCONS 

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATSLC


CATSLC was populated with ‘training wall’.

Lock chamber (area)

Definition: A wet dock or structure in a waterway permitting a ship to pass from one level to another, in which the level of water rises or falls.  

S-57 Acronym: DEPARE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_lock_system

Entity Type Name: lock_chamber_area

Entity Name: trloc_lock_chamber_b

DGN Name: trloc01

DGN Level: 4

Entity Attribute Table Name: trloccha

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS .dgn trloc01

All potential S-57 Attributes

Set A: *DRVAL1; *DRVAL2; QUASOU; SOUACC; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: This area does not have to be separately created or be a separate Group 1 polygon if it is a continuation of a depth area that is the same on both sides of the lock (as it is in this data set).  if A lock area could also be coded as a DRGARE if it was maintained that way.  If the lock is non-navigable (no depth information) then it would be coded as LOKBSN object.  The lock gates and its sidewalls are coded as separate objects.  

Attribute Mapping for DEPARE:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	DRVAL1*

	No Attribute
	
	DRVAL2*


The DRVAL1 was set to 0m and DRVAL2 was set to 3.8m because the lock was adjacent to the 3.8m project depth area. 
Lock gates (line)

Definition: A structure (most commonly paired doors) that is used to open or seal off a lock chamber from an adjacent waterway or lock chamber.

S-57 Acronym: GATCON

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_lock_system

Entity Type Name: lock_chamber_area

Entity Name: trloc_lock_chamber_b

DGN Name: trloc01

DGN Level: 4

Entity Attribute Table Name: trloccha

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS .dgn trloc01

All potential S-57 Attributes

Set A: CATGAT; CONDTN; DRVAL1; HORACC; HORCLR; NATCON; NOBJNM; OBJNAM; QUASOU; SOUACC; STATUS; VERACC; VERCLR; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The lock gates represent only two non-adjacent sides of the boundary that encloses the lock chamber area.  

Attribute Mapping: No attributes populated for S-57 object.

Lock guidewalls (line)

Definition: A structure used to guide boats or ships into a lock chamber or basin, and the walls of the lock itself, excluding the lock gates.

S-57 Acronym: SLCONS

S-57 Discriminator(s): CATSLC=unknown

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_lock_system

Entity Type Name: lock_guidewall_line

Entity Name: trloc_lock_guidewall_l

DGN Name: trloc01

DGN Level: 7

Entity Attribute Table Name: trlocgwl

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS .dgn trloc01

All potential S-57 Attributes

Set A: CATSLC; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; HORACC; HORCLR; HORLEN; HORWID; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: For the purposes of creating the SLCONS object that comprised the guidewalls into the lock and and the sidewalls of the lock itself, the SDS lock guidewalls sometimes had to be supplemented by two sides of the lock basin area polygon to make a continuous SLCONS object over the length of the guidewalls and lock chamber.

Attribute Mapping: No attributes populated for S-57 object.

City (area)

Definition: An area containing a concentration of buildings and supporting road infrastructure that is under the jurisdictional authority of a local, state, or national government. 

S-57 Acronym: BUAARE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: boundary

Entity Class: boundary_jurisdiction

Entity Type Name: political_jurisdiction_area

Entity Name: bdjur_municipality_b

DGN Name: bdjurxxx

DGN Level: 10

Entity Attribute Table Name: bdjurpol

SDS Discriminator(s): govern_d=municipality
Actual Contributors to S-57 Object: A Corps base map .dgn provided to 3001 as a component for the webmap interface to the Atchafalaya River Book.

All potential S-57 Attributes

Set A: CATBUA; CONDTN; CONRAD; CONVIS; HEIGHT; NOBJNM; OBJNAM; VERACC; VERDAT

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The boundaries depicted in these data are approximate and do not precisely portray the legal limit of the incorporated areas.  The source data were edited to bring the boundary adjacent to the navigation channel into coincidence with the channel edge.

Attribute Mapping for BUAARE:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATBUA


The CATBUA attribute was calculated to ‘urban area’.

Named Feature, on Land (point)

Definition: A landform or region (except a water feature) that has an accepted name

S-57 Acronym: LNDRGN

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: - none appropriate

Entity Class: 

Entity Type Name: 

Entity Name: 

DGN Name: 

DGN Level: 

Entity Attribute Table Name: 

SDS Discriminator(s): 
Actual Contributors to S-57 Object: Feature annotation utilized for cartographic purposes in the Atchafalaya River Book that was extracted from the River Book .dgn files. 

All potential S-57 Attributes

Set A: CATLND; NATQUA; NATSUR; NOBJNM; OBJNAM; WATLEV

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: There does not appear to be any SDS object that corresponds to a named landform, except for a water feature.

Attribute Mapping for LNDRGN:
	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	OBJNAM


The OBJNAM attribute was set equal to the feature annotation string (a name).

Named Feature, Water (point)

Definition: A water feature or area that has an accepted name

S-57 Acronym: SEAARE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: hydrography

Entity Class: hydrography_surface

Entity Type Name: named_river_feature_point

Entity Name: hysur_named_river_feature_p

DGN Name: hysurxxx

DGN Level: 44

Entity Attribute Table Name: 

SDS Discriminator(s): 
Actual Contributors to S-57 Object: Feature annotation utilized for cartographic purposes in the Atchafalaya River Book that was extracted from the River Book .dgn files.

All potential S-57 Attributes

Set A: CATSEA; NOBJNM; OBJNAM

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Water features were separated from named land features in source data by manual editing of the feature listing. 

Attribute Mapping for SEAARE:
	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	OBJNAM


The OBJNAM attribute was set equal to the feature annotation string (a name).

Buildings,  (area)

Definition:  Relatively permanent man-made structures, roofed and usually walled that were created to protect man and his possessions from the environment; or to enhance man's activities.

S-57 Acronym: BUISGL

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: buildings

Entity Class: buildings_general

Entity Type Name: structure_existing_site

Entity Name: bggen_structure_permanent_b

DGN Name: bggen01

DGN Level: 1

Entity Attribute Table Name: bggenstr

SDS Discriminator(s): stru_stat_d=permanent
Actual Contributors to S-57 Object: SDS .dgn bggen01; LOSCO datasets including: Louisiana Schools (Louisiana Department of Education), Louisiana Heliports (LAOEP – FEMA), Natural Gas Companies (LAOEP – FEMA), US Coast Guard Stations in Louisiana (LAOEP - FEMA ), SIC Coded Business Locations (Equifax 1998), Public Order and Safety (Police, Fire) from SIC Coded Business Locations (Equifax 1998; TIGER Line 1999; 1999 orthophotos from 1995 imagery to rectify TIGER; DRGs

All potential S-57 Attributes

Set A: BUISHP; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; ELEVAT; FUNCTN; HEIGHT; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The SDS data did not have attribute information associated with them that allow important public and prominent buildings to be identified.  LOSCO source data was used to provide attribute information (building function), however these data did not have good positional accuracy.  The TIGER data were rectified to orthophoto data, then used to geocode the locations of the LOSCO features when address attribute data was available.  By use of these geocoded locations enabled assignment of LOSCO attribute data to the SDS building footprints.  Any SDS building footprints that could be identified by such means in the project area and all buildings within 200 meters of the navigation channel were retained for the final data set.

Attribute Mapping for BUISGL:

	SDS Attribute
	DirectMap
	S57 Attribute

	Structname(not populated)
	
	OBJNAM

	No Attribute
	
	INFORM


OBJNAM and INFORM values were obtained from LOSCO data.

Bridge,  Road (line)

Definition: A structure used by land-based vehicles (except trains) that allows passage over or under an obstacle such as a river, chasm, mountain, road or railroad

S-57 Acronym: BRIDGE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_vehicle

Entity Type Name: road_bridge_centerline

Entity Name: trveh_bridge_other_centerline_l

DGN Name: trvehxxx

DGN Level: 0

Entity Attribute Table Name: trvehbrg

SDS Discriminator(s): 
Actual Contributors to S-57 Object: tr01.dgn from REEGIS

All potential S-57 Attributes

Set A: CATBRG; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HORACC; HORCLR; NATCON; NOBJNM; OBJNAM; VERACC; VERCCL; VERCLR; VERCOP; VERDAT

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: S-57 does not differentiate between road and railroad bridges.  At the scale of this compilation, a bridge areal object with piers (separate object) would be more appropriate. This transportation feature was not present in the SDS data.

Attribute Mapping for BRIDGE: No attributes populated for S-57 object.

Road, Centerline (line)

Definition: A road is an open way for the passage of land-based vehicles

S-57 Acronym: ROADWY

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_vehicle

Entity Type Name: road_centerline

Entity Name: trveh_road_primary_centerline_l 

DGN Name: trvehxxx

DGN Level: 1

Entity Attribute Table Name: trvehrcl

SDS Discriminator(s): category_d=primary (or secondary or tertiary to coincide with CATROD value)
Actual Contributors to S-57 Object: tr01.dgn from REEGIS.  The level in the .dgn encodes a jurisdiction for the road (county, federal, interstate…), which may also be reflected in the road name (road_name).  

All potential S-57 Attributes

Set A: CATROD; CONDTN; NATCON; NOBJNM; OBJNAM; STATUS

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: There are more S-57 roadway type in the CATROD domain than the SDS category_d domain. This transportation feature was not present in the SDS data.

Attribute Mapping for ROADWY:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATROD


CATROD was populated using the REEGIS feature name.  This feature name described what type of road it was and that was translated to either ‘motorway’ or ‘major road’ for the CATROD attribute in S57.

Railroad Centerline (line)

Definition: The centerline of a set of parallel rails on which a train or tram runs. 

S-57 Acronym: RAILWY

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_railroad

Entity Type Name: railroad_centerline

Entity Name: trrrd_railroad_c_line_active_l

DGN Name: trrrdxxx

DGN Level: 1

Entity Attribute Table Name: trrdcl

SDS Discriminator(s): line_stt_d=active_single
Actual Contributors to S-57 Object: tr01.dgn from REEGIS

All potential S-57 Attributes

Set A: CONDTN; HEIGHT; NOBJNM; OBJNAM; STATUS; VERACC

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: This transportation feature was not present in the SDS data.

Attribute Mapping for RAILWY: No attributes populated for S-57 object.

Airport (area)

Definition: An area containing at least one runway, used for landing, take-off, and movement of aircraft. 

S-57 Acronym: AIRARE

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_airfield_facility

Entity Type Name: airfield_area

Entity Name: trafl_airfield_b

DGN Name: traflxxx

DGN Level: 41

Entity Attribute Table Name: traflafd

SDS Discriminator(s): 
Actual Contributors to S-57 Object: REEGIS tr01.dgn

All potential S-57 Attributes

Set A: CATAIR; CONDTN; CONVIS; NOBJNM; OBJNAM; STATUS

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: 

Attribute Mapping for AIRARE No attributes populated for S-57 object.

Runway (area)

Definition: A defined rectangular area, on a land aerodrome, prepared for the landing and take-off run of aircraft along its length. 

S-57 Acronym: RUNWAY

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_air

Entity Type Name: airfield_surface_site

Entity Name: trair_runway_b

DGN Name: trairxxx

DGN Level: 3

Entity Attribute Table Name: trairsur

SDS Discriminator(s): sur_use_d=runway
Actual Contributors to S-57 Object: tr01.dgn from REEGIS

All potential S-57 Attributes

Set A: CATRUN; CONDTN; CONVIS; NATCON; NOBJNM; OBJNAM; PEREND; PERSTA; STATUS

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The difference between a landing strip and a runway is not clear in SDS although they are differentiated under sur_use_d.  

Attribute Mapping for RUNWAY: No attributes populated for S-57 object.

Antenna (Radio, Microwave) Tower (point)

Definition: A tower used to transmit and propagate radio and microwave signals. 

S-57 Acronym: PYLONS

S-57 Discriminator(s): CATPYL=telephone/telegraph pylon(2)

SDS Deconstruction

Entity Set: communications

Entity Class: communications_general

Entity Type Name: communications_antenna_point

Entity Name: cogen_antenna_point_p

DGN Name: cogenxxx

DGN Level: 1

Entity Attribute Table Name: cogenant

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS trair01.dgn, level 25, objects corresponding to trair_airspace_obstruction_p

All potential S-57 Attributes

Set A: *CATPYL; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; NATCON; NOBJNM; OBJNAM; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The mapping of this feature in the SDS data received for this project illustrates a common occurrence when users try to place objects into the schema when there is possibly more than one place it might fit.  In this case, the data is captured in SDS according to its effect (airspace_obstruction) rather than its function (communication).  

Attribute Mapping for PYLONS:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATPYL*


CATPYL was populated with ‘telephone/telegraph pole’.

Power Transmission Towers (point)

Definition: a vertical construction consisting, for example, of a steel framework or of pre-stressed concrete, to support a power transmission cable or line

S-57 Acronym: PYLONS

S-57 Discriminator(s): CATPYL=power transmission pylon/pole(1)

SDS Deconstruction

Entity Set: utilities

Entity Class: utilities_general

Entity Type Name: utility_pole_tower_point

Entity Name: utgen_tower_p

DGN Name: utgenxxx

DGN Level: level dependent on tower type

Entity Attribute Table Name: utgenpol

SDS Discriminator(s): 
Actual Contributors to S-57 Object: trair01.dgn from SDS data

All potential S-57 Attributes

Set A: *CATPYL; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; NATCON; NOBJNM; OBJNAM; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The placement of the source data in SDS identifies the feature as an airspace obstruction (one of its potential effects) rather than placing it in a category appropriate to its function (utility pole).

Attribute Mapping for PYLONS:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATPYL*


CATPYL was populated with ‘power transmission pylon/pole’.

Electrical Cable, Underwater (line)

Definition: An cable or set of cables, carrying electrical power, that cross a body of water underwater as opposed to being strung across as overhead lines.  

S-57 Acronym: CBLSUB

S-57 Discriminator(s): CATCBL=power line(1)

SDS Deconstruction

Entity Set: utilities

Entity Class: utilities_electrical_system

Entity Type Name: electrical_ductbank_line

Entity Name: utele_ductbank_l

DGN Name: utelexxx

DGN Level: 21

Entity Attribute Table Name: utelecgp

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS file utele01.dgn

All potential S-57 Attributes

Set A: BURDEP; CATCBL; CONDTN; DATEND; DATSTA; DRVAL1; DRVAL2; NOBJNM; OBJNAM; STATUS; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The REEGIS source data converted to SDS identified these features as electric underground conduit.  This feature could also been reasonably have been assigned to underground electrical cable line (utele_cable_primary_ug_l) in SDS.  In either case, SDS does not differentiate between underground and underwater nor does it convey by definition that underground can also mean underwater.  

Attribute Mapping for CBLSUB:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Feature
	
	CATCBL


CATCBL was populated with ‘power line’.

Electrical Cable (Power Lines), Overhead (line)

Definition: An overhead electrical cable is an assembly of wires carrying electrical power which is supported by structures such as poles or pylons and passing over or nearby navigable waters. 

S-57 Acronym: CBLOHD

S-57 Discriminator(s): CATCBL=transmission line(2)

SDS Deconstruction

Entity Set: utilities

Entity Class: utilities_electrical_system

Entity Type Name: electrical_cable_line

Entity Name: utele_cable_primary_oh_l

DGN Name: utelexxx

DGN Level: 1

Entity Attribute Table Name: utelcgp

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS file comic01.dgn

All potential S-57 Attributes

Set A: CATCBL; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; ICEFAC; NOBJNM; OBJNAM; STATUS; VERACC; VERCLR; VERCSA; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The feature (transmission line) encapsulated in SDS as a comic_microwave_path_l which is the approximate path followed by microwave transmissions between relay towers.  The real-world feature is a physical wire cable.  Also, since these data were converted into SDS, the schema of SDS has changed so that the comic_microwave_path_l object no longer exists in a more recent version of the Standards (version 2.0).  

Attribute Mapping for CBLOHD:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATCBL

	Vert_clr(not populated)
	Yes
	VERCLR


CATCBL was populated with ‘transmission line’.  VERCLR was populated from the annotation in the dgn file.

Undifferentiated Cable, Overhead (line)

Definition: An undifferentiated overhead cable is an assembly of wires which is supported by structures such as poles or pylons and passing over or nearby navigable waters.

S-57 Acronym: CBLOHD

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: utilities or communications? – SDS does not handle undifferentiated overhead cable, let’s say its electrical..

Entity Class: utilities_electrical_system 

Entity Type Name: electrical_cable_line 

Entity Name: utele_cable_primary_oh_l 

DGN Name: utelexxx 

DGN Level: 1

Entity Attribute Table Name: utelecgp

SDS Discriminator(s): 
Actual Contributors to S-57 Object: trnav_underwater_wire_cable_l in SDS trnav01.dgn

All potential S-57 Attributes

Set A: CATCBL; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; ICEFAC; NOBJNM; OBJNAM; STATUS; VERACC; VERCLR; VERCSA; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: No reason for mapping undifferentiated wire cable from REEGIS to underwater wire cable in SDS when the data was converted is known.  All of these cables are above ground.

Attribute Mapping for CBLOHD:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	No
	CATCBL

	No Attribute
	No
	VERCLR


CATCBL was populated with ‘power line’ because is fairly likely that is what these were, however in retrospect the CATCBL attribute should have been left blank.  Some of the VERCLR values were obtained from the dgn annotation.  The remaining vert_clr values came from the SDS attributes for the underwater wire cable source data.

Pipeline, Underwater (line)

Definition: A underwater pipeline is a string of interconnected pipes used for the transport of matter, nowadays mainly oil or gas, and that crosses beneath the surface of a water body or water course, usually buried into the bed of the water body.

S-57 Acronym: PIPSOL

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_marine_navigation

Entity Type Name: underwater_obstacle_line

Entity Name: trnav_underwater_pipeline_l

DGN Name: trnav01

DGN Level: 46

Entity Attribute Table Name: trnavuob

SDS Discriminator(s): ob_typ_d=pipe_pipeline
Actual Contributors to S-57 Object: SDS file trnav01.dgn

All potential S-57 Attributes

Set A: BURDEP; CATPIP; CONDTN; DATEND; DATSTA; DRVAL1; DRVAL2; NOBJNM; OBJNAM; PRODCT; STATUS; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: 

Attribute Mapping for PIPSOL:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATPIP


CATPIP was calculated to ‘supply pipe’.

Pipeline, Overhead (line) 

Definition: A overhead pipeline is a string of interconnected pipes used for the transport of matter, nowadays mainly oil or gas, and that crosses above the surface of a water body or water course.

S-57 Acronym: PIPOHD

S-57 Discriminator(s)

SDS Deconstruction

Entity Set: There is no ‘overhead pipeline’ SDS object 

Entity Class: 

Entity Type Name: 

Entity Name: 

DGN Name: 

DGN Level: 

Entity Attribute Table Name: 

SDS Discriminator(s): 
Actual Contributors to S-57 Object: trnav_underwater_pipeline_l objects in SDS file trnav01.dgn

All potential S-57 Attributes

Set A: CATPIP; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; NOBJNM; OBJNAM; PRODCT; STATUS; VERACC; VERCLR; VERDAT

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: Overhead pipelines were encapsulated in SDS as the most similar object – an underwater pipeline.  The vertical clearance attribute associated this features and annotation on the Atchafalaya River Book allowed these objects to be identified as overhead pipelines and to be converted to the appropriate S-57 object.

Attribute Mapping for PIPOHD:

	SDS Attribute
	DirectMap
	S57 Attribute

	Ob_type_d
	No
	CATPIP

	Vert_clr
	Yes 
	VERCLR


CATPIP was calculated to ‘supply pipe’.  Some vert_clr values came from the annotation on the dgns.  The remaining vert_clr values were from the SDS attributes for underwater pipelines.

Wildlife Management Area (area)

Definition: An area either owned by federal, state, or local governments or government agencies and specifically identified for management or preservation of wildlife.

S-57 Acronym: RESARE

S-57 Discriminator(s): CATREA=nature reserve(2)

SDS Deconstruction

Entity Set: fauna

Entity Class: fauna_management

Entity Type Name: government_wildlife_management_area

Entity Name: 

DGN Name: famgt01

DGN Level: dependent on management agency class (federal, state, local)

Entity Attribute Table Name: famgtgov

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS file famgt01

All potential S-57 Attributes

Set A: CATREA; DATEND; DATSTA; NOBJNM; OBJNAM; PEREND; PERSTA; RESTRN; STATUS

Set B: INFORM; NINFOM; NTXTDS; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: These source data for these areas evidently were compiled at different scale or without consideration of other REEGIS data layers because the boundaries approximate (in some cases) but do not coincide with other REEGIS data (such as shoreline).  The SDS data included two types of wildlife management areas: famgt_state_govt_wildlife_mgt_b and famgt_fed_govt_wildlife_mgt_b.

Attribute Mapping for RESARE:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATREA

	Feat_name
	Yes
	OBJNAM


CATREA was populated with  ‘nature reserve’.

Storage tank , Above Ground (point)

Definition: A receptacle or chamber used for storing bulk fuels or chemicals of which 90 percent or more is located above the surface of the ground.

S-57 Acronym: SILTNK

S-57 Discriminator(s): CATSIL=tank in general(2)

SDS Deconstruction

Entity Set: environmental_hazards

Entity Class: env_haz_regulated_tanks

Entity Type Name: regulated_aboveground_storage_tank_site

Entity Name: ehtnk_abovegrd_storage_tank_p

DGN Name: ehtnkxxx

DGN Level: 1

Entity Attribute Table Name: ehtnkast

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS file trair01.dgn

All potential S-57 Attributes

Set A: BUISHP; CATSIL; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; ELEVAT; HEIGHT; NATCON; NOBJNM; OBJNAM; PRODCT; STATUS; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: It is not clear why storage tanks ended up in the trair01.dgn (transportation, air) file.  There were no attributes associated with these objects and it was only possible to identify these objects for what they were by reference to the REEGIS / SDS migration notes (REEGIS Migration Notes.doc).  

Attribute Mapping for SILTNK:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATSIL


CATSIL was set equal to ‘a tank in general’. 

Water Level Gaging Station (point)

Definition: A location where the water level in a watercourse is measured

S-57 Acronym: SITSAW

S-57 Discriminator(s): CATSIW=tide gauge(12)

SDS Deconstruction

Entity Set: improvement

Entity Class: improvement_flood_control

Entity Type Name: surface_water_gauging_station_point

Entity Name: imfdc_gauging_station_p

DGN Name: imfdc01

DGN Level: 14

Entity Attribute Table Name: imfdcgag

SDS Discriminator(s): 
Actual Contributors to S-57 Object:  SDS file imfdc01.dgn

All potential S-57 Attributes

Set A: *CATSIW; COMCHA; DATEND; DATSTA; NOBJNM; OBJNAM; PEREND; PERSTA; STATUS

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: 

Attribute Mapping for SITSAW:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATSIW*

	Feat_name
	Yes
	OBJNAM


CATSIW was populated with ‘tide gauge’.

Cemetery (point)

Definition: A cemetery is an area of land for burying the dead. 

S-57 Acronym: LNDMRK

S-57 Discriminator(s): CATLMK=cemetery(2)

SDS Deconstruction

Entity Set: land_status

Entity Class: land_status_land_condition

Entity Type Name: cemetery_site

Entity Name: lscnd_cemetery_p

DGN Name: lscnd01

DGN Level: 14

Entity Attribute Table Name: lscndcem

SDS Discriminator(s): 
Actual Contributors to S-57 Object:  SDS file lscnd01.dgn

All potential S-57 Attributes

Set A: CATLMK; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; ELEVAT; FUNCTN; HEIGHT; NATCON; NOBJNM; OBJNAM; STATUS; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: 

Attribute Mapping for LNDMRK:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATLMK


CATLMK was populated with ‘cemetery’.

Oil Well with Visible Support Structure (point)

Definition: Any hole or penetration made in the surface of the earth for the purpose of extracting oil and/or gas resources with a visible above-surface supporting structure.

S-57 Acronym: OFSPLF

S-57 Discriminator(s): CATOFP=production platform(2)

SDS Deconstruction

Entity Set: improvement

Entity Class: improvement_wells

Entity Type Name: natural_resource_well_point

Entity Name: imwel_well_oil_p

DGN Name: imwel01

DGN Level: 11

Entity Attribute Table Name: imwelnat

SDS Discriminator(s): well_typ_d=oil
Actual Contributors to S-57 Object:  SDS file imwel01.dgn

All potential S-57 Attributes

Set A: CATOFP; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; DATEND; DATSTA; HEIGHT; NATCON; NOBJNM; OBJNAM; PRODCT; STATUS; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: The objects captured as oil and gas wells in SDS were not part of a structure of the size magnitude one associates with offshore platforms, however the support structure for these wells is visible in orthophotography.  The convention (the Offshore Charts convention) for coding oil and gas wells is as follows:  if the well has a visible support structure, it is coded as an S-57 OFSPLF (offshore platform);  if the object is an unsupported well casing protruding from the water so it is visible, it is coded as an S-57 PILPNT object with CATPLT=post(2);  and if the object is a submerged wellhead, then it is coded as an S-57 OBSTRN object with CATOBS=wellhead(2) and WATLEV=always under water(3). 

Attribute Mapping for OFSPLF:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATOFP

	Well_typ_d
	yes
	PRODCT


CATOFP was populated to ‘production platform’ according to the Discussion above.  The PRODCT was set to ‘oil’ based on the value of well_typ_d

Grain Elevator (point)

Definition: A grain elevator is a structure used to store and distribute grains. 

S-57 Acronym: SILTNK

S-57 Discriminator(s): CATSIL=grain elevator(3)

SDS Deconstruction

Entity Set: improvement

Entity Class: improvement_machinery

Entity Type Name: grain_elevator_site

Entity Name: immac_grain_elevator_p

DGN Name: immac01

DGN Level: 7

Entity Attribute Table Name: immacgel

SDS Discriminator(s): 
Actual Contributors to S-57 Object: SDS file immac01.dgn

All potential S-57 Attributes

Set A: BUISHP; CATSIL; COLOUR; COLPAT; CONDTN; CONRAD; CONVIS; ELEVAT; HEIGHT; NATCON; NOBJNM; OBJNAM; PRODCT; STATUS; VERACC; VERDAT; VERLEN

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: 

Attribute Mapping  for SILTNK:

	SDS Attribute
	DirectMap
	S57 Attribute

	No Attribute
	
	CATSIL

	No Attribute
	
	PRODCT


CATSIL and PRODCT were populated with ‘grain elevator’ and ‘grain’ respectively.  

Wreck, Visible (point)

Definition: The remains of a stranded or sunken vessel, in this case with a portion of the vessel still visible above water.

S-57 Acronym: WRECKS

S-57 Discriminator(s): CATWRK= wreck showing any portion of hull or superstructure(5)

SDS Deconstruction

Entity Set: transportation

Entity Class: transportation_marine_navigation

Entity Type Name: marine_wreck_site

Entity Name: trnav_wreck_visible_p

DGN Name: trnav01

DGN Level: 39

Entity Attribute Table Name: trnavwrk

SDS Discriminator(s): wrck_typ_d=visible
Actual Contributors to S-57 Object: SDS file trnav01.dgn

All potential S-57 Attributes

Set A: CATWRK; CONRAD; CONVIS; EXPSOU; HEIGHT; NOBJNM; OBJNAM; QUASOU; SOUACC; STATUS; TECSOU; VALSOU; VERACC; VERDAT; VERLEN; WATLEV

Set B: INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC

Set C: RECDAT; RECIND; SORDAT; SORIND

Discussion: There is only one wreck in the project area

Attribute Mapping for WRECKS:

	SDS Attribute
	DirectMap
	S57 Attribute

	Narrative
	No
	CATWRK

	Wrck_typ_d
	No
	CONVIS


The value of the narrative attribute indicated an exposed wreck, so CATWRK was set to ‘wreck showing any portion of hull or superstructure.’ wrck_typ_d=visible so CONVIS set to ‘visually conspicuous.’ 

Appendix D – Sample Pages from the Light List and an NTM

The following pages present example pages from the Light List (Volume IV, 2000 Edition) and a recent Local Notice to Mariners (NTM) to be used as a reference to the discussion of the limitations of these publications under the Technical Issue section of this report.

[image: image29.png]—————————r——— 72722 einlfe—————— T ————— e e et

1 2 3 4 5 6 8
r(la) Name arsd)Locaﬁon Nglzon Chara(ct)erisﬁc Hél&ll Rgn)ge Stru(gure Rer(ngrks

LOUISIANA - Eighth District
——— e ————

18350 BURKE CANAL 7 203 06N FIW25s On pontoon gate. Private aid.
BARRICADE LIGHT 91 08 06 W
POINT AU FER TO MARSH ISLAND (Chart 11351)
Atchafalaya River
18355 -LIGHT 23 2932 42N FIG4s 17 4 SGonpile. Raretf.
91 14 54 W
18360 - Buoy 25 29 33 00N Green can.
91 14 4 W
18365 - 27 2933 6N Green can.
By 91 14 06 W
18370 -LIGHT 28 23 33 18N FIR6s 17 4 TRon pile. Ra ref.
91 13 54 W
18375 - Buoy 29 Green can.
18380 - LIGHT 31 2334 VN FG2S5s 17 3 SGonpile. Ra ref.
91 13 54 W
18385 - LIGHT 32 29 34 0N FR4s 17 4 TRonpile. Raref.
91 13 30 W
Bayou Shaffer
18390 - Jdunction Lighted 2034 48N FR{2+1)R6s 3 Red with green band.
Buoy 8 91 13 42W
18395 - ENTRANCE LIGHT 2 FIR25s 17 3 TRonpie. Ra ref.
18400 SUN OIL LOADING DOCK 2935 24N FiIG25s 14 Dock. Private aid.
LIGHT 91 12 4 W
18402 - Wreck Daybeacon WR1 29 40 30N 17 SG on pile. Ra ref.
91 12 12W
Atchafalaya River
18405 - Buoy 33 Green can.
18410 -LIGHT 35 FIG4s 17 4 §G on dolphin. Ra ref.
18415 - LIGHT 36 29 36 30N FR6s 17 4  TRon pile. VTS Berwick check point sign.
91 14 48 W NW on pile. Daybeacon on same structure
as light
Ra ref.
18420 - LIGHT 37 FIG6s 17 5 SGon pile. Ra ref.
18425 - Buoy 39 29 37 48N Green can.
91 15 06 W
18430 -LIGHT 41 2937 N FIG25s 17 4 SGonpile.  Raref.
91 14 B W
18435 - LIGHT 42 2938 38N FIR4s 17 4 TRonpile. Ra ref.
91 14 12W t
18437 - LIGHT 44 2939 12N FIR25s 17 3 TRonpie. Raref.
91 14 24 W
MORGAN CITY TO PORT ALLEN (Chart 11354)
Atchafalaya River
18440 LITTLE WAX BAYOU 2939 3N FI(2+1)G6s 30 4 JG-TY on dolphin.
33580 JUNCTION LIGHT A 91 14 30 W
18442 LIGHT 1 QG 17 4 SGonpile. Ra ref.

33582
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· Figure 29: Page 164 from Light List Volume IV, Gulf of Mexico, 2000 Edition
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No. Name and Location Position Characteristic Height Range Structure Remarks

LOUISIANA - Eighth District

18445 BERWICK BAY RANGE A 241 12N Qw 19 KRW on skeleton tower on piles.  Visible from 054.6° to 215.6°.
33555 FRONT LIGHT 9112 36 W
18450 BERWICK BAY RANGE A IsoR6s 28 KRW on skeleton tower on piles.  Visible from 147.6° o 172.6°.
33565 REAR LIGHT
139 yards, 160.6°
from front light.
18455 BERWICK BAY BRIDGES 24 30N QW 64 Skeleton tower on top of lift span Dnﬁ)!’ead only when Spedial
33550 WARNING LIGHTS (2) 91 12 8 W 69 of Railroad Bridge with 2 orange tion orders are in
balls as day signals.
anate aids.
18458 BERWICK LIGHT 294 36N FRWSss 45 Red tapered tower. Private aid.
33548 91 13 06 W
18460 BERWICK BAY BRIDGE 204 48N QY 64 KGR-I on west side bridge Visible downbound only.
33570 APPROACH DANGER 91 12 54 W ant. marks the western
RANGE FRONT LIGHT boundary of the suggested
oachmg the
Range is not to
steered on.

18465 BERWICK BAY BRIDGE Iso Y 6s 86 KGR-| on west side bridge Visible downbound only.
33575 APPROACH DANGER abutment. NOTE: Range is not to be
RANGE REAR LIGHT steered on.

18470 CONRAD DRYDOCK 2042 18N FIR25s 5 On drydock and dolphin. Private aids.
33545 LIGHTS (3) 91 13 06 W
18475 Berwick Locks Buoy 1 Green can with yellow triangle.
33540
18477 Berwick Locks Non-lateral 2043 00N NW on pile. VTS Berwick check point sign.
Daybeacon 91 13 4 W
18478 Drew Island Shoal Buoy 2 Red nun.
18480 HILL PETROLEUM DOCK 3031 48N HFG25s 7 On dolphins. Private aids.
LIGHTS (2) 91 4 3BW
18485 STOUTS POINT LIGHT 1 294 3N FGds 17 SG on pile. VTS Berwick check point sign.
91 1342w NW on pile. Daybeacon on same structure
as fight.
Ra ref.
18490 BAYOU BOUTTE LIGHT 2 2046 12N FlR4s 17 TR on pile. Ra ref.
91 15 18 W
18492 P& P OIL LOADING 3016 6N FI(2R6s 14 On square platform. Private aid
DOCK LIGHT A 9135 06 W
184921  VENTECHDOLPHINLIGHT(2) 30 30 3 N FIG25s 30 On dolphins. Private aids.
91 45 06 W
18493 PORT KROTZ SPRINGS 3031 0N FIG25s 8 On dolphins. Private aids.
DOLPHIN LIGHTS (2) 91 4 4 W
American Pass
18500 - - Daybeacon 1 SG on pile. Ra ref.
18505 -LIGHT 2" 29 454N QR 17 TR on pile. Ra ref.
91 15 06 W :
18510 - Daybeacon 3 SG on pile. Ra ref.
18515 - Daybeacon 4 TR on pile Ra ref.
18520 -LIGHT 5 QG 17 SG 6n pile. Ra ref.
18525 - Daybeacon 6 TR on pile. Raret.
18530 Blue Point Chute 2949 AN SG on pile. Ra ref.
Daybeacon 1 N 23W
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· Figure 30: Page 165 from Light List Volume IV, Gulf of Mexico, 2000 Edition
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· Figure 31: Page from 8th District NTM 45/00, Section VIII

Appendix E – Comments on ‘National Hydrography Data Content Standard for Coastal and Inland Waterways – Public Review Draft

These comments were submitted to the FGDC by 3001, Inc. during the Public Review time period for this standard.  The comments are tabulated according to an FGDC standard comment format. 

Line numbers in these comments refer to the line numbers in the Microsoft Word document form of the draft standard; the line numbers in the .pdf version do not coincide

	Organization
	Paragraph/ subpara/PG#
	Figure/ Table/ line #
	Type of  comment
	Comment
	Proposed Change

	3001–Phillips-1
	5.0 HYDROGRAPHY STANDARD ATTRIBUTE DEFINITIONS
	line 1283 to 1432, attributes of data type ‘text’
	G
	Several of these attributes (e.g. bridge_type, country, horiz_datum, primary_color, top_mark)  are identified as data type ‘text’ when an enumerated domain list would be much more beneficial.  Even if the enumeration list is incomplete initially it would provide some standard values to be used as a starting point.  Enumerated domains would greatly assist efforts to convert data to/from the hydro standard.  
	Use SDS, S57, CSDGM enumerated domain values as a starting point to develop an enumeration list and definition set.

	3001–Phillips-2


	5.0 HYDROGRAPHY STANDARD ATTRIBUTE DEFINITIONS
	line 1283 to 1432, attributes of data type ‘numeric’
	G
	Most attributes that deal with the measurement of length, width, height, clearance, and speed do not have the units of measurement specified.  Affected attributes: clearance, depth, elevation, est_range, height, horiz_clearance, length, max_rate, min_rate, period, radius, track_length, trip_length, vert_clearance, vert_length, width
	Specify unit of measurement for field, or provide a paired field of enumerated domain to identify the units.

	3001–Phillips-3

 
	5.0 HYDROGRAPHY STANDARD ATTRIBUTE DEFINITIONS
	line 1283 to 1432, attributes of data type ‘numeric’ and that deal with dates and times
	G
	A systematic method to encode dates and times is not specified for fields such as date_end, time_end
	Adopt date/time conventions of CSDGM.  Address standard mechanism to deal with dates and times that are not precisely known

	3001–Phillips-4


	5.0 HYDROGRAPHY STANDARD ATTRIBUTE DEFINITIONS
	line 1283 to 1432, attributes of data type ‘numeric’
	G
	No specification if the data values are integers or real numbers. 
	Specify as integer or real

	3001–Phillips-5


	1.6 STANDARDS DEVELOPMENT PROCESS
	line 100-102
	G
	The ‘domain terms and definitions lists’ mentioned here (and also under section 3.0) do not exist in the draft.  
	These would be beneficial as indicated in comment 3001–Phillips-1.

	3001–Phillips-6


	3.0 LOGICAL DATA MODEL
	Fig. 1, under the Feature box
	G
	Object Type does not appear to be defined in this standard
	Please define (under section 2.0 Definitions would be fine)

	3001–Phillips-7
	3.0 LOGICAL DATA MODEL
	Fig. 1, under the Attributes box
	G
	Attribute Code (an attribute short name?) does not appear to be used in this standard, e.g in section 5.0 HYDROGRAPHY STANDARD ATTRIBUTE DEFINITIONS, only the attribute name, definition, and data type is tabulated
	Either delete reference to Attribute Code or implement one for each attribute

	3001–Phillips-7
	3.0 LOGICAL DATA MODEL
	Fig. 1, under the Feature box
	E
	There should be only one definition per feature type
	change Definitions to Definition

	3001–Phillips-9


	3.0 LOGICAL DATA MODEL
	Fig 1
	G
	This series of lines and boxes does not clearly convey any sort of model.  If you already understand such models, the figure probably won’t confuse you, but if you don’t understand such models, it won’t help much.  The sense-lining of the figure, e.g., is that a feature ‘provides info(sic) about’ attributes.  
	The figure should be overhauled to indicate more clearly what was meant to be conveyed – that a feature can have multiple attributes and that certain attributes have enumerated domains (category lists).  It might be easier to convey the model in words rather as a diagram.

	3001–Phillips-10


	4.0  HYDROGRAPHY STANDARD DATA DICTIONARY/OBJECT CATALOG
	Lines 215 and onwards
	G
	This table contains Feature Codes, Feature Type Names, feature definitions, and allowed attributes for each feature, yet the only column headings are for ‘Code’ and ‘Feature Name.’
	Identify what all the component of this table are.  Do not abbreviate Feature Code with Code or Feature Type Name with Feature Name (consistency will lessen confusion).

	3001–Phillips-11
	4.0  HYDROGRAPHY STANDARD DATA DICTIONARY/OBJECT CATALOG
	Lines 215 and onwards
	G
	There is no indication to differentiate which of these attributes comprise the ‘unique feature attributes,’ ‘links to related tables,’ ‘physical characteristics,’ ‘identifying characteristics,’ or ‘metadata characteristics’ of the feature as broken out in Figure 2, section 6.0 IMPLEMENTATION. 
	Identify which group each attribute falls into so that the user will know which table they are to be placed in or found in.

	3001–Phillips-12
	6.0 IMPLEMENTATION
	Fig. 2
	G
	The figure is abstract, which is okay, but the user might benefit from an example.
	Create a Figure 3 for a specific feature type with some concrete table names and attribute names

	3001–Phillips-13
	6.0 IMPLEMENTATION
	Fig. 2
	E
	In the Feature Code + _ME box, the word ‘characteristics’ is misspelled. 
	

	3001–Phillips-14
	6.0 IMPLEMENTATION
	Fig. 2
	G
	The three boxes (representing tables) on the right are not labeled
	They could be parenthetically labeled with ‘Form,’ ‘Identification,’ and ‘Metadata’ as summarized on lines 1475 –1477 of the next page.  

	3001–Phillips-15
	Page 38 
	Appendix A-1
	E
	The column headings do not align with the columns, which is confusing.  It is okay on subsequent pages
	Fix column headings

	3001–Phillips-16
	Appendix A-1

Appendix B-1

Appendix C-1

Appendix D-1
	Second column of these tables, ‘Hydro Attribute/Value’
	G
	This column does not contain an attribute/value pair.  It contains only a potential value of an attribute that is not specified.  Confusingly, the values sometimes look something like the form of the contents one would expect from the column heading – e.g Windmill/Motor on page 40, however, Windmill is not an attribute of a LANDMARK feature.
	Add the attribute name to the column contents, e.g. the second column column of the first record of Appendix A-1 should be: CATEGORY/State

	3001–Phillips-17
	Appendix A-1
	Third column of this table, ‘S-57’
	E
	A more complete identification of this column is preferred.
	Rename column ‘S-57 Object Class Name’

	3001–Phillips-18
	Appendix A-1
	Fourth column of this table, ‘S-57 Code’
	T
	S-57 (Object Class) Codes are integers.  This column contains the S-57 Object Class Acronym.
	Rename column ‘S-57 Object Class Acronym’ or ‘S-57 Acronym’

	3001–Phillips-19
	Appendix A-1
	Fifth column of this table, ‘S-57 Attribute/Value’
	E
	The form of the column heading should mimic the form of its contents, but it doesn’t.  
	Change the column heading to ‘S-57 Attribute – Value,’ or the contents of the column (e.g the first record on page 38 to look like ‘JRSDTN/National Sub-Division.’ 

	3001–Phillips-20
	Appendix A-2 (and Appendix B-2, C-2, and D-2)
	Table heading area
	E
	Table contains (Hydro) Feature Type Name, Hydro Feature Code, S-57 Attribute Acronym, S-57 Attribute, and Hydro Standard Attribute Name, but the table heading does not indicate what is what.
	Add a block at the top of the table that identifies the contents of the table. 

	3001–Phillips-21
	Appendix D-1
	Page 117
	E
	There are two identical entries for ‘CABLE TELEVISION LINE’
	delete one

	3001–Phillips-22
	4.0  HYDROGRAPHY STANDARD DATA DICTIONARY/OBJECT CATALOG
	Line 468
	G
	The DEPTH_AREA feature captures an area falling in a range of depths values, but the attributes that would encode the limits of this range are not present.
	Add attributes equivalent to the S-57 DRVAL1 and DRVAL2


Appendix F – Annotated dKart Error Reports

The following pages contain annotated (and edited) error reports for the three ENCs produced in this project, 1o4mvna1, 1o4mvna2,  and 1o4mvna3.  The editing consisted of removing most of the instances of a particular error type that many instaances.

1o4mvna1

OCL Comments in Blue.  See actual log for full listing.  This document contains examples of each warning/error type that is reported, along with comments.
===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

D:\temp\1O4MVNA1\EDITION1\1o4mvna1.000
==

Start testing geometry

Testing finished

Start testing S57 ed.3 vector record names

Testing finished

ERRORS: 0, Warnings: 0

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

D:\temp\1O4MVNA1\EDITION1\1o4mvna1.000

==

Start searching for idendical geometry

Finish searching for idendical geometry

Start searching for redundant vertecies

Unnecessary vertices on a straight line (only two are needed).  Not illegal, but uses up space in exchange set.
Sample Listed
Edge [VE-0000013080] vertex[17] Warning GG2101: vertex lies on straight line

Edge [VE-0000013080] vertex[27] Warning GG2101: vertex lies on straight line

Edge [VE-0000013080] vertex[29] Warning GG2101: vertex lies on straight line

Edge [VE-0000013079] vertex[10] Warning GG2101: vertex lies on straight line

Edge [VE-0000013075] vertex[1] Warning GG2101: vertex lies on straight line

Edge [VE-0000013073] vertex[6] Warning GG2101: vertex lies on straight line

Edge [VE-0000013073] vertex[12] Warning GG2101: vertex lies on straight line

Edge [VE-0000000003] vertex[57] Warning GG2101: vertex lies on straight line

Finish searching for redundant vertecies

ERRORS: 0, Warnings: 17661

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

D:\temp\1O4MVNA1\EDITION1\1o4mvna1.000

==

Start searching for orphaned geometry

Testing finished

ERRORS: 0, Warnings: 0

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

      D:\temp\1O4MVNA1\EDITION1\1o4mvna1.000

==

Testing: ed3 objects, attributes, composite objects,  binary data structure

Not an error for this dataset.  Due to density of sounding data, we do not want objects to turn on at the specified compilation scale (1:33,000) as this would result in extreme clutter of the dataset.  Presently, these objects turn on at a scale greater than that of the compilation scale.

In general, a possible way to remove all compilation scale errors would be to change the compilation scale of the dataset (easy to do).  However, the actual provided compilation scale for the source data is what has been used for this exchange set.
Sample Listing
[FE-008542] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-008541] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-008540] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-008539] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-008538] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

 [FE-003768] DEPCNT  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth contour>

[FE-003767] DEPCNT  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth contour>

[FE-003766] DEPARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth area>

[FE-003765] DEPARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth area>

[FE-003764] DEPCNT  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth contour>

[FE-003763] DEPCNT  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth contour>

[FE-003746] PRDARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Production/storage area> --  29°32'19.24"N : 91°14'58.02"W

[FE-003745] PRDARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Production/storage area> --  29°36'44.03"N : 91°14'35.29"W

 [FE-003516] SILTNK  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Silo/tank> --  29°45'46.04"N : 91°23'43.30"W

[FE-003515] LNDRGN  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Land region> --  29°25'39.75"N : 91°17'28.59"W

[FE-003514] LNDRGN  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Land region> --  29°23'08.92"N : 91°22'59.20"W

[FE-003513] SILTNK  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Silo/tank> --  29°42'01.58"N : 91°12'47.58"W

[FE-003512] SILTNK  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Silo/tank> --  29°42'01.75"N : 91°12'47.65"W

 [FE-003176] DISMAR  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Distance mark> --  29°45'52.77"N : 91°15'42.25"W

[FE-003175] DISMAR  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Distance mark> --  29°45'51.94"N : 91°15'36.32"W

 [FE-002559] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

[FE-002558] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

[FE-002557] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

 [FE-001078] BUISGL  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Building, single>

[FE-001077] BUISGL  ERROR LG0063:  value of SCAMIN is above compilation scale (object is 

invisible) <Building, single>

Testing finished

ERRORS: 6697, Warnings: 0

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

      D:\temp\1O4MVNA1\EDITION1\1o4mvna1.000

==

Testing: ed3 encoding rules, depths

Not an Error for this dataset.  These are soundings on the land and are actual values for the Atchafalaya Datasets.
Sample Listing
3D Edge [VI-0000014098] sounding[1] ERROR LG0111:  spot sounding not in the water --  29°32'05.01"N : 91°25'52.47"W

3D Edge [VI-0000014099] sounding[1] ERROR LG0111:  spot sounding not in the water --  29°31'58.35"N : 91°25'53.37"W

3D Edge [VI-0000014259] sounding[1] ERROR LG0111:  spot sounding not in the water --  29°31'55.69"N : 91°25'56.11"W

3D Edge [VI-0000014321] sounding[1] ERROR LG0111:  spot sounding not in the water --  29°31'59.56"N : 91°25'55.18"W

3D Edge [VI-0000014322] sounding[1] ERROR LG0111:  spot sounding not in the water --  29°32'06.01"N : 91°25'54.42"W

Dkart Software Error.  Sounding value equals maximum range of depth area.  This is legal.
3D Edge [VI-0000016871] sounding[1] Warning LG0059:  spot sounding deeper than enclosing 'depare' --  29°30'45.59"N : 91°16'10.67"W

3D Edge [VI-0000016936] sounding[1] Warning LG0059:  spot sounding deeper than enclosing 'depare' --  29°28'56.44"N : 91°16'29.00"W

3D Edge [VI-0000017008] sounding[1] Warning LG0059:  spot sounding deeper than enclosing 'depare' --  29°26'40.59"N : 91°18'58.90"W

Dkart Software Error.   QUASOU not needed for CATWRK=5.  Full listing.
 [FE-003410] WRECKS  Warning LG0092:  unknown depth not marked with 'quasou:2' <Wreck> --  29°40'13.97"N : 91°13'49.72"W

Testing finished

ERRORS: 487, Warnings: 16

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

D:\temp\1O4MVNA1\EDITION1\1o4mvna1.000

==

There are no objects of S57 ver.2

Start testing TG1 for S57 ed.3

Finish testing TG1

Start testing meta coverage

Finish testing meta coverage

ERRORS: 0, Warnings: 0

===================================================================

104mvna2

OCL Comments in Blue.  See actual log for full listing.  This document contains examples of each warning/error type that is reported, along with comments.
===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

D:\temp\1O4MVNA2\EDITION1\1o4mvna2.000
==

Start testing geometry

Dkart Software Error (full listing).  These features are Ok.
[FE-005133] PIPSOL  ERROR GG1002: line primitive is degenerated

[FE-005130] PIPSOL  ERROR GG1002: line primitive is degenerated

[FE-005125] PIPSOL  ERROR GG1002: line primitive is degenerated

[FE-005124] PIPSOL  ERROR GG1002: line primitive is degenerated

[FE-005123] PIPSOL  ERROR GG1002: line primitive is degenerated

[FE-005113] PIPSOL  ERROR GG1002: line primitive is degenerated

[FE-005112] PIPSOL  ERROR GG1002: line primitive is degenerated

[FE-005111] PIPSOL  ERROR GG1002: line primitive is degenerated

Testing finished

Start testing S57 ed.3 vector record names

Testing finished

ERRORS: 8, Warnings: 0

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

D:\temp\1O4MVNA2\EDITION1\1o4mvna2.000

==

Start searching for idendical geometry

Finish searching for idendical geometry

Start searching for redundant vertecies

Unnecessary vertices on a straight line (only two are needed).  Not illegal, but uses up space in exchange set.
Sample Listing
Edge [VE-0000007270] vertex[8] Warning GG2101: vertex lies on straight line

Edge [VE-0000007270] vertex[17] Warning GG2101: vertex lies on straight line

Edge [VE-0000007270] vertex[21] Warning GG2101: vertex lies on straight line

Edge [VE-0000007270] vertex[23] Warning GG2101: vertex lies on straight line

Edge [VE-0000007270] vertex[25] Warning GG2101: vertex lies on straight line

Edge [VE-0000007270] vertex[32] Warning GG2101: vertex lies on straight line

Edge [VE-0000007270] vertex[44] Warning GG2101: vertex lies on straight line

Finish searching for redundant vertecies

ERRORS: 0, Warnings: 15080

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

D:\temp\1O4MVNA2\EDITION1\1o4mvna2.000

==

Start searching for orphaned geometry

Testing finished

ERRORS: 0, Warnings: 0

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

      D:\temp\1O4MVNA2\EDITION1\1o4mvna2.000

==

Testing: ed3 objects, attributes, composite objects,  binary data structure

Not an error for this dataset.  Due to density of sounding data, we do not want objects to turn on at the specified compilation scale (1:33,000) as this would result in extreme clutter of the dataset.  Presently, these objects turn on at a scale greater than that of the compilation scale.

In general, a possible way to remove all compilation scale errors would be to change the compilation scale of the dataset (easy to do).  However, the actual provided compilation scale for the source data is what has been used for this exchange set.
Sample Listing
[FE-005072] DEPCNT  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth contour>

[FE-005071] DEPCNT  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth contour>

[FE-005070] DEPCNT  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth contour>

[FE-004967] DEPARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth area>

[FE-004966] DEPARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth area>

 [FE-004960] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

[FE-004959] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

[FE-004958] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

[FE-004957] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

 [FE-004949] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004948] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004947] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004946] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004945] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004944] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-001570] DISMAR  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Distance mark> --  29°50'03.16"N : 91°23'18.09"W

[FE-001569] DISMAR  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Distance mark> --  29°50'07.10"N : 91°23'21.97"W

[FE-001568] DISMAR  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Distance mark> --  29°50'11.44"N : 91°23'25.27"W

 [FE-000988] SILTNK  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Silo/tank> --  30°17'32.77"N : 91°41'17.44"W

[FE-000987] SILTNK  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Silo/tank> --  30°17'31.17"N : 91°41'17.56"W

[FE-000986] SILTNK  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Silo/tank> --  30°21'21.34"N : 91°43'16.28"W

 [FE-000319] BUISGL  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Building, single>

[FE-000318] BUISGL  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Building, single>

Testing finished

ERRORS: 4522, Warnings: 0

===================================================================

===================================================================
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===================================================================

Data set testing report

      D:\temp\1O4MVNA2\EDITION1\1o4mvna2.000

==

Testing: ed3 encoding rules, depths

Not an Error for this dataset.  These are soundings on the land and are actual values for the Atchafalaya Datasets.
Sample Listing
3D Edge [VI-0000008224] sounding[1] ERROR LG0111:  spot sounding not in the water --  30°27'07.51"N : 91°44'13.42"W

3D Edge [VI-0000008318] sounding[1] ERROR LG0111:  spot sounding not in the water --  30°24'17.86"N : 91°41'31.79"W

3D Edge [VI-0000008319] sounding[1] ERROR LG0111:  spot sounding not in the water --  30°24'20.97"N : 91°41'32.92"W

3D Edge [VI-0000008322] sounding[1] ERROR LG0111:  spot sounding not in the water --  30°24'00.78"N : 91°41'17.39"W

3D Edge [VI-0000008323] sounding[1] ERROR LG0111:  spot sounding not in the water --  30°24'02.20"N : 91°41'20.56"W

Reflects Actual Placement in Source Data (full listing).  Buoy is placed on Land.
[FE-000832] BOYLAT  ERROR LG0111:  object within prohibited area <Buoy, lateral> --  29°51'20.30"N : 91°25'04.80"W

Testing finished

ERRORS: 51, Warnings: 0

===================================================================

===================================================================

dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

D:\temp\1O4MVNA2\EDITION1\1o4mvna2.000

==

There are no objects of S57 ver.2

Start testing TG1 for S57 ed.3

Finish testing TG1

Start testing meta coverage

Finish testing meta coverage

ERRORS: 0, Warnings: 0

===================================================================

104mvna3

OCL Comments in Blue.  See actual log for full listing.  This document contains examples of each warning/error type that is reported, along with comments.
===================================================================
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Data set testing report
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==

Start testing geometry

Testing finished

Start testing S57 ed.3 vector record names

Testing finished

ERRORS: 0, Warnings: 0

===================================================================

===================================================================
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Data set testing report
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==

Start searching for idendical geometry

Finish searching for idendical geometry

Start searching for redundant vertecies

Unnecessary vertices on a straight line (only two are needed).  Not illegal, but uses up space in exchange set.
Sample Listing
Edge [VE-0000015501] vertex[15] Warning GG2101: vertex lies on straight line

Edge [VE-0000015496] vertex[49] Warning GG2101: vertex lies on straight line

Edge [VE-0000015496] vertex[289] Warning GG2101: vertex lies on straight line

Edge [VE-0000004593] vertex[1] Warning GG2101: vertex lies on straight line

Edge [VE-0000004593] vertex[65] Warning GG2101: vertex lies on straight line

Edge [VE-0000004593] vertex[75] Warning GG2101: vertex lies on straight line

Edge [VE-0000004593] vertex[107] Warning GG2101: vertex lies on straight line

Finish searching for redundant vertecies

ERRORS: 0, Warnings: 11048
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===================================================================
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Data set testing report
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Start searching for orphaned geometry

Testing finished

ERRORS: 0, Warnings: 0

===================================================================
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dKart Inspector Edition 3 v.2.5

Copyright (c) 1996-99, HydroSERVICE AS

===================================================================

Data set testing report

      D:\temp\1O4MVNA3\EDITION1\1o4mvna3.000

==

Testing: ed3 objects, attributes, composite objects,  binary data structure

Not an error for this dataset.  Due to density of sounding data, we do not want objects to turn on at the specified compilation scale (1:33,000) as this would result in extreme clutter of the dataset.  Presently, these objects turn on at a scale greater than that of the compilation scale.

In general, a possible way to remove all compilation scale errors would be to change the compilation scale of the dataset (easy to do).  However, the actual provided compilation scale for the source data is what has been used for this exchange set.
Sample Listing
[FE-004655] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004654] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004602] DEPCNT  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth contour>

[FE-004357] DEPARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth area>

[FE-004356] DEPARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth area>

[FE-004355] DEPARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth area>

[FE-004354] DEPARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Depth area>

[FE-004353] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

[FE-004352] RIVERS  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <River>

 [FE-004330] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004329] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-004328] SOUNDG  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sounding>

[FE-003560] DISMAR  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Distance mark> --  30°50'07.18"N : 91°48'00.72"W

[FE-003559] DISMAR  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Distance mark> --  30°50'27.30"N : 91°48'18.31"W

[FE-003080] SILTNK  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Silo/tank> --  31°04'58.43"N : 91°37'34.73"W

[FE-003079] SILTNK  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Silo/tank> --  31°07'01.06"N : 91°38'05.67"W

 [FE-002962] LNDRGN  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Land region> --  30°30'59.07"N : 91°43'15.72"W

[FE-002961] LNDRGN  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Land region> --  30°58'22.07"N : 91°47'49.47"W

 [FE-002958] SEAARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sea area/named water area> --  31°03'52.48"N : 91°40'58.40"W

[FE-002957] SEAARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Sea area/named water area> --  30°56'15.21"N : 91°48'06.21"W

 [FE-002892] PRDARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Production/storage area> --  31°07'17.42"N : 91°38'19.35"W

[FE-002891] PRDARE  ERROR LG0063:  value of SCAMIN is above compilation scale (object is invisible) <Production/storage area> --  30°38'37.98"N : 91°44'19.66"W

Testing finished

ERRORS: 3214, Warnings: 0
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Data set testing report
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==

Testing: ed3 encoding rules, depths

Not an Error for this dataset.  These are soundings on the land and are actual values for the Atchafalaya Datasets.
Sample Listing
3D Edge [VI-0000015504] sounding[52] ERROR LG0111:  spot sounding not in the water --  31°01'46.78"N : 91°44'04.49"W

3D Edge [VI-0000015504] sounding[92] ERROR LG0111:  spot sounding not in the water --  31°02'23.55"N : 91°43'26.94"W

3D Edge [VI-0000015504] sounding[101] ERROR LG0111:  spot sounding not in the water --  31°03'29.65"N : 91°43'10.25"W

Dkart Software Error.  Sounding value equals maximum range of depth area.  This is legal.
3D Edge [VI-0000015504] sounding[379] Warning LG0059:  spot sounding deeper than enclosing 'depare' --  30°30'20.63"N : 91°44'58.00"W

Testing finished

ERRORS: 53, Warnings: 1
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Data set testing report
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There are no objects of S57 ver.2

Start testing TG1 for S57 ed.3

Finish testing TG1

Start testing meta coverage

Finish testing meta coverage

ERRORS: 0, Warnings: 0

===================================================================

-- END OF FINAL REPORT, ATCHAFALAYA S-57 CONVERSION --
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