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1. Introduction

1.1 Objective and Justification
The location of our national shoreline is fundamental for legal boundaries, developing nautical charts, and engaging in marine planning and other academia research and commercial activities.  Shoreline is a commonly reference feature, but one that includes multiple definitions and is difficult to precisely map and keep up-to-date.  Effective use of shoreline data requires a highly defined logical data structure that is interoperable, efficient and applicable to a broad base of government and private sector demands.  Current practices have led to a highly variable shoreline data infrastructure.  In accordance with Executive Order 12906, dated April 11th, 1994, and subsequent Executive Order 13286 of February 28, 2003, an amendment to Executive Order 12906, initiatives for geospatial data standardization is underway.  Domestically, Federal Geographic Data Committee (FGDC) and the American National Standards Institute (ANSI) along with international organizations (i.e. International Organization for Standardization (ISO)) are catalysts for the development of geospatial standards.  As a result, FGDC-STD-001.2-2001, Shoreline Metadata Profile of the Content Standard for Digital Geospatial Metadata was developed.  The National Shoreline Data Content Standard is intended to enhance the shoreline framework by providing technical guidance on shoreline semantics, data structures and their relationships to builders and users of shoreline data.
Shoreline definition protocols currently limit agencies and organizations from effectively sharing and using shoreline coincident data.  Agencies have expressed an interest for greater harmonization and uniformity to shoreline data content.  Enhancing shoreline content and interoperability is technically feasible and timely in relation to hydrographic, hydrologic and other related standards development.  The proposed standard shall tie related protocols and existing content together in a new model using recognized reference material, definitions, semantics, and structures.  Harmonizing shoreline content will lead to cost savings by reducing the time in design, data re-use, training, and implementation.  In addition, harmonizing shoreline data content assists in areas such as coastal research, historical shoreline change analysis, shoreline change prediction analysis, and the effects of relative sea level change.  The National Shoreline Data Content Standard provides a framework for shoreline data development, sharing of data, and shoreline data transformation and fusion.  The standard defines attributes or elements that are common for shoreline data development and provides suggested domains for the elements including a reference to the Shoreline Metadata Profile of the Content Standard for Digital Geospatial Metadata.
Relative to data transformation and fusion, the common framework reference for shoreline data supports the recommendation of the Coastal States Organization mentioned on page 51 of “A Geospatial Framework for the Coastal Zone” by the National Research Council of the National Academies:

“… that the USACE together with NOAA, FEMA, USGS, and other appropriate agencies should be tasked to ‘identify, compile, integrate and make available to the states data and information on shoreline change and process, and work in conjunction with states and other local project sponsors to identify further information and data collection processes needed to fill the gaps in understanding a comprehensive approach to littoral system management’ (CSO 2002; pp 19-20)”
The United States Geological Survey National Map application (http://nationalmap.gov/) is an example of a common framework of base layers to support data fusion and data partners as the National Research Council had stated above.  The development of the Geospatial Platform (http://www.geoplatform.gov/ ), by FGDC partner agencies, embodies this common framework ideal.  The Geospatial Platform should more effectively provide place-based products and services to the American public by offering a managed portfolio of common geospatial data, services, and applications contributed and administered by authoritative sources and hosted on a shared infrastructure.
1.2 Scope


The geographical scope of the National Shoreline Data Content Standard comprises all shorelines of navigable waters within the United States and its territories.  Navigable waters provide a channel for commerce and transportation of people and goods and as such are under the jurisdiction of the Federal Government.

The application of federal regulations are often challenged in litigation where the federal courts have the difficult job of determining whether a body of water is considered navigable and therefore under federal jurisdiction.  The U.S. Supreme Court in 1979 (Kaiser Aetna vs. United States, 444 U.S. 164, 100 S. Ct. 383, 62 L. Ed. 2d 332) recognized navigable waters as meeting any of the following criteria: (1) is subject to the ebb and flow of the tide; (2) is actually navigable; (3) has navigable capacity; and (4) connects with a continuous interstate waterway.  

A regulatory definition of “navigable waters” is from the US Army Corps of Engineers found in Code of Federal Regulation Title 33 § 329.4 (1978): "Navigable waters of the United States are those waters that are subject to the ebb and flow of the tide and/or are presently used, or have been used in the past, or may be susceptible for use to transport interstate or foreign commerce.  A determination of navigability, once made, applies laterally over the entire surface of the waterbody, and is not extinguished by later actions or events which impede or destroy navigable capacity." (http://www.sac.usace.army.mil/assets/html/regulatory/wetlands/33cfr329.html).
The functional scope of the standard includes the definition of data models, schemas, entities, relationships, definitions, and crosswalks to related standards.  Legal controversy has historically surrounded shoreline definitions because of the boundary implications.  This standard will provide a framework inclusive of multiple shoreline interpretations, and will not attempt to resolve disputed terminology.  Data discovery, transmittal, display, and delivery are not currently part of this standard.
1.3 Applicability and Intended Uses of the Standard
The FGDC Standard Reference Model (March 1996) defines data content standards as those which “… provide semantic definitions of a set of objects.  Data content standards may be organized and presented in a data model such as an entity-relationship model or an IDEF1X model.”

The primary intended users of this standard are the mapping, shoreline engineering, coastal zone management, flood insurance, and the natural resource management communities.  The standard is intended to support the shoreline community in developing shoreline data to support data transformation, data fusion, and data sharing.
1.4 Relationship to Related Standards 
Numerous logical relationships exist between the proposed standard and other standards currently published or in development.  Shoreline features are currently part of several standards providing reference to a specific shoreline definition.  This standard, The National Shoreline Data Content Standard, provides information that encompasses shoreline variables and elements in greater detail and extent than the following standards:  
· Content Standard for Digital Geospatial Metadata (version 2.0), FGDC-STD-001-1998

· Content Standards for Framework Land Elevation Data, Final Draft document dated January 1999.
· International Hydrographic Organization Transfer Standard for Digital Hydrographic Data (IHO S-57 edition 3.1 November 2000 and IHO S-100 edition 1.0.0 January 2010)

· Geographic Information Framework Data Content Standard, Part 6: Hydrography May 2008
Special attention was focused on evaluating the relationship of the National Shoreline Data Content Standard with the current Metadata Profile for Shoreline Data, FGDC-STD-001.2-2001.  Metadata profiles normally follow data content standards however the Metadata Profile for Shoreline Data actually preceded this document as an early attempt to provide shoreline developers with a framework in describing processes, tools, and techniques for creating geospatial shoreline data with FGDC compliant metadata.  With the endorsement and adoption of the National Shoreline Data Content Standard by FGDC and shoreline stake-holders, the metadata profile will naturally undergo a process of examination and redevelopment.  Redevelopment of the metadata profile will follow the current FGDC maintenance procedures as stated in the Metadata Profile for Shoreline Data.
1.5 Standards Development Procedures

This standard followed the guidelines as prescribed by the FGDC, and was overseen by the FGDC Marine and Coastal Spatial Data Subcommittee.  The standard development and modeling advisory team directed the project on a daily basis and reported to the National Oceanic and Atmospheric Administration (NOAA)/National Geodetic Survey/Remote Sensing Division Chief as the primary sponsor.  Additional direction was provided by subscribers, contributors, and reviewers in their roles as defined in FGDC guidelines.  List server, email, teleconference and web based communications were used to reach a broad constituency.  Project team meetings were scheduled on an as needed basis depending on available resources.  

1.5.1 Participants

A call for participation was forwarded via e-mail to shoreline stake-holders nationwide.  The levels of participation, as described in the call for participation, are presented below. 
Standards Development and Modeling Advisory Team: Members who will be tasked with developing content definitions, assisting modelers, writing, and editing the standard.  This is the group of people who will be the most active participants in the process.  A six month time period has been planned for the development of the National Shoreline Data Content Standard Working Draft. 

Reviewer: Participants who will be interested in reviewing various drafts of the Standard when ready. Reviewers will have a time requirement of up to two weeks depending on the review demands of the individual standard effort. 

Contributor: Participants who will be interested in offering model input and background information to be considered in design.  The Contributor role will not require significant time commitments, but individuals who agree to this role will be expected to provide timely information when requested. 

Subscriber: Participants who will be interested in listening and staying informed about progress of the Standards Development and Modeling Advisory Team.  The Subscriber role will not require significant time commitments but individuals who agree to this role will be expected to provide timely information when requested.

The list below is of individuals who have contributed to the development of the standard.  
	Name
	Agency

	Henry Norris
	Florida Marine Research Institute

	Bruce Potter
	Island Resource Foundation

	Karen J. Gray
	National Geospatial Intelligence Agency

	Adam Bailey
	National Geospatial Intelligence Agency

	Dennis Walker
	National Geospatial Intelligence Agency

	Robert Wilson
	National Oceanic and Atmospheric Administration

	Greg Fromm
	National Oceanic and Atmospheric Administration

	Dave Stein
	National Oceanic and Atmospheric Administration

	Kimberly Jenkins
	National Oceanic and Atmospheric Administration

	Mike Brown
	National Oceanic and Atmospheric Administration

	Mike Rink
	National Oceanic and Atmospheric Administration

	Jeffrey Lillycorp
	US Army Corps of Engineers

	Jeff Williams
	US Geological Survey

	Richard Naito
	Bureau of Ocean Energy Management

	William E. Linzey, Chair
	National Oceanic and Atmospheric Administration


The National Shoreline Data Content Standard Development and Modeling Advisory team was assisted by Daniel Martin of Perot Systems Government Services and chaired by William E. Linzey a NOAA employee.  For further information regarding the standard visit the web page http://www.fgdc.gov/standards/projects/FGDC-standards-projects/shoreline-data-content/index_html
1.6 Maintenance Authority 
The U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA), National Ocean Service (NOS), National Geodetic Survey (NGS) will maintain the National Shoreline Data Content Standard.  Maintenance guidelines of the National Shoreline Data Content Standard will follow the FGDC guidance as described by Directive #9 “Maintenance and Support”.  Address questions concerning this standard to:
NOAA, National Geodetic Survey
1315 EAST WEST HWY

SILVER SPRING MD 20910-3282

ngs.shoreline@noaa.gov

2. Rationale for Design
2.1 National Shoreline
Transparent to technological methodologies, the National Shoreline Data Content Standard entails the development of a common data framework that enables shoreline developers and users to readily share, transform, and fuse shoreline data.
The concept of a National Shoreline Data Content Standard is paramount in supporting shoreline data development and user activities.  This concept is principal to shoreline owing to the variety of shoreline definitions, domestic and international legal implications, methods of data capture, and lack of interoperable shoreline data among local, state, and federal government entities.  The existing variety of shoreline data structures impedes the fusion of data in support of modeling tools.  With the absence of a data content standard to provide a common framework for shoreline data, efforts such as data transformation and data fusion prove to be laborious due to the incongruence of shoreline data.  Implementation of the National Shoreline Data Content Standard expands the suitability of datasets for use in modeling tools such as NOAA’s Vertical Datum Transformation Tool (VDatum).  VDatum is a software tool that transforms geospatial digital elevation data into a variety of horizontal and vertical datums (tidal, orthometric, and ellipsoidal) to provide a seamless topographic/bathymetric data-set.
2.2 Design of the Data Content Standard
On page seven of the FGDC March 1996 “Standards Reference Model” it states; “Data content standards provide semantic definitions of a set of objects …”  In essence, a data content standard is a finite set of information that communicates an essential set of elements for and at a feature level.  The effort or premise in designing the National Shoreline Data Content Standard is to create an empirical form or format that represents shoreline geospatial data.  This format is viewed as the common denominators required when developing shoreline data that promotes data integrity and cohesiveness in support of data development, data sharing, and data fusing.  The derived model accounts for and incorporates aspects of the Shoreline Metadata Profile of the Content Standard for Digital Geospatial Metadata, FGDC-STD-001.2-2001.  As a result, the FGDC endorsement of this standard provides the opportunity to update and enhance the Shoreline Metadata Profile of the Content Standard for Digital Geospatial Metadata, FGDC-STD-001.2-2001.
The elements considered to be essential or primary in shoreline data are found in the Shoreline_Parent content (see diagram in Section 3 Data Model).  These elements were found to be the foundation or a common framework for shoreline geospatial data that will facilitate data sharing, transformation, and fusion.  

Although the underpinnings for the content are found in the Shoreline_Parent table, the elements providing expanded content are found in the support element tables (see diagram in Section 3 Data Model).  The support content describes further the parent content elements by expanding on the set of entry variables for shoreline data.  
2.2.1 Shoreline Parent Table Elements

Vertical_Datum
Code lists provide for referencing four classes of vertical datums:
· Tidal” preceding “Datum” describes a datum that is affected by the tidal epoch.  However, note that a “tidal datum” can be either:

·  Theoretical, as is such with Lowest or Highest Astronomical Tide (LAT and HAT),  which are derived solely from tidal harmonic analyses of astronomical forces, or,

· Observationally based, such as Mean Lower Low Water (MLLW) or Mean High Water (MHW), as derived from reductions of actual observations of water levels which include the combined effects of astronomical forcing and non-tidal meteorological and hydrodynamic forces. 

· Orthometric describes a datum that is essentially equipotential surfaces of the Earth tied to one or more tide stations as control points.  The North American Vertical Datum of 1988 (NAVD88) is an example of an Orthometric datum.

· Ellipsoidal describes a surface that is based on a geometric model of the size and shape of the Earth.  Geodetic Reference System 1980 (GRS80) is an example of an ellipsoidal reference.

· “Water Level” preceding “Datum” describes datums that are derived from standard, accepted methods for reductions of actual water level observations and may have additional standard offsets applied for specific practical applications, typically the case for rivers and lakes, and which may or may not be connected to tidal waters.

Horizontal_Datum

Provides a reference for the entry of the horizontal datum.  The Horizontal_Datum look up table provides examples of horizontal datums.

Geometry_ID 

Provides information regarding the location system utilized (Geographic or Planar Map Projection Name).  The information provided in this table can be found in the Contents Standard for Digital Geospatial Metadata, FGDC-STD-001-1998 section 4.  

Date

Provides for the calendar date entry of the original source used to capture new or verify existing vector shoreline. 
Time

Provides for the time of day of the original source used to capture new or verify existing vector shoreline.
Shoreline_Indicator
Is a visual cue or feature that is used as a proxy to represent the “true” shoreline position.  Shoreline indicators may be a physical beach morphological feature such as a beach berm or it may be a non-morphological water-level based feature such as an instantaneous waterline or an interpreted mean high water line.
NSSDA_H_Value

Provides for the entry of the National Standard for Spatial Data Accuracy, FGDC-STD-007.3-1998, horizontal value from the statement of conformance under the Accuracy Reporting section.
NSSDA_V_Value

Provides for the entry of the National Standard for Spatial Data Accuracy, FGDC-STD-007.3-1998, vertical value from the statement of conformance under the Accuracy Reporting section.

Source_Type and Source_ID

Provides information regarding the source or sources used in developing shoreline data. 
Classification_ID

Provides for the entry of a shore area classification that existed at the time and date of the source data.  A variety of classifications can be used, such as International Hydrographic Organization Special Publication No. 57 Appendix A Chapter 2 - Attributes.  This shoreline standard lists a few of the possible shoreline classification schemas.  A shoreline geospatial developer is encouraged to not only classify the shoreline but to identify the source of the classification being used.
3. Data Model
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Figure 1 – Entity Relationship Diagram

4. Entities and Attributes Definitions
The entity and attribute diagram in Section 3.0, Data Model, provides an illustration of the National Shoreline Data Content Standard.
The informative annexes provide lists of domain values that can be used during implementation of the standard.  References and explanations of the elements in the domains are provided for further clarification and explanation.  It is suggested during implementation, that null or void values not be entered, rather, where applicable, the use of not applicable or unknown for that entity or the actual value of the entity be entered.  

Vertical_Datum

For marine applications, a base used as a reference from which to reckon heights or depths.  It is called a tidal datum when defined in terms of a certain phase of the tide.  Tidal datums are local datums and should not be extended into areas which have differing hydrographic characteristics without substantiating measurements.  In order that they may be recovered when needed, such datums are referenced to fixed points known as bench marks (Tide and Current Glossary, 2000).
Tidal Vertical Datum




Elevation_Value

Numeric entry expression for a value identifying positive, above the shoreline plane of reference, and negative, below the plane of shoreline reference. 
Tidal_Type
Any of the entries in the Tidal_Type_Domain, including tidal datums not listed and described by “other” in the table are to use this entry.

Epoch

As used in tidal datum determination, it is the 19-year cycle over which tidal height observations are meaned in order to establish the various datums.  As there are periodic and apparent secular trends in sea level, a specific 19-year cycle (the National Tidal Datum Epoch) is selected so that all tidal datum determinations throughout the United States and its territories will have a common reference.  (Tide and Current Glossary, 2000) 


Orthometric Vertical Datum



Orthometric_Height

The exact distance along a curved plumb line between the geoid and point on the earth’s surface.  Orthometric heights are generally used in topographic mapping.
Orthometric_Type
Any of the entries in the Orthometric_Type_Domain, including “Other” in the table are used for Orthometric datums not listed in this domain.  Although based on the same observation systems, note that International Great Lakes Datum of 1985 and North American Vertical Datum of 1988 elevations are not one and the same.  IGLD85 is expressed as a dynamic height over the Great Lakes proper (see section 6.1.4).
Geoid_Model

The equipotential surface of the Earth's gravity field which best fits, in a least squares sense, global mean sea level.

Ellipsoidal Vertical Datum


Ellipsoidal_Height

The distance between the orthometric elevationellipsoid and a point, measured along the vertical through the point and taken positive upward from the ellipsoid.  Also called .  Orthometric heights are used in topographic mapping.
Ellipsoidal_Type

Any of the entries in the Ellipsoidal_Type_Domain, including “Other” in the table are used for Ellipsoidal types not listed in this domain.

Water Level Vertical Datum


Elevation_Value

Numeric entry expression for a value identifying positive, above the shoreline plane of reference, and negative, below the plane of reference. 



Water_Level_Type
Any of the entries in the Water_Level_Type_Domain, including datums not listed and described by “Other” in the table are to use this entry.

Horizontal_Datum 

A geodetic reference system that is the basis for horizontal control surveys and consists of eight quantities: three define the origin of the coordinate system, three define the orientation, and two define the size and shape of the reference ellipsoid. 
Any of the entries in the Horizontal_Datum_Domain, including datums not listed and described by “Other” in the table are to use this entry.
Geometry_ID
Provides for the expression of horizontal (X_Coordinate and Y_Coordinate), and the vertical (Z_Coordinate) coordinates to define a feature’s position including the corresponding reference system (Coordinate_Reference).

Coordinate_Reference_ID

Describes the coordinate system the coordinates represent.  


Geographic
The quantities of latitude and longitude which define the position of a point on the Earth's surface with respect to a reference ellipsoid.
Planar-Map_Projection_Name
The systematic representation of all or part of the surface of the Earth on a plane or developable surface.  The valid attribute domains for this entity may be found in the Contents Standard for Digital Geospatial Metadata, FGDC-STD-001-1998 section 4.1.2.1.1.  

Date

Provides for the calendar date entry of the original source used to capture new or verify existing vector shoreline.  In an implementation model, the reference to date representations in the Content Standard for Digital Geospatial Metadata, FGDC-STD-001.1998, is suggested.
Time

Provides for the time of day of the original source used to capture new or verify existing vector shoreline.  In an implementation model, the reference to time representations in the Content Standard for Digital Geospatial Metadata, FGDC-STD-001.1998, is suggested.
Shoreline_Indicator

Any of the entries in the Shoreline_Indictor_Domain, including “User Defined” defines the feature used as a proxy to represent the shoreline position.  Shoreline proxies are used as a practical means of mapping a dynamic interface between fluctuating water levels, including the effects of tidal and wave action, with the land surface.  These indicators may have a tidal datum-based indicator determined by the intersection of a specified vertical datum with the coastal profile or a visually discernible feature such as the wet/dry line.
NSSDA_H_Value

Provides for the entry of the National Standard for Spatial Data Accuracy, FGDC-STD-007.3-1998, tested horizontal value from the statement of conformance under the Accuracy Reporting section.

NSSDA_V_Value

Provides for the entry of the National Standard for Spatial Data Accuracy, FGDC-STD-007.3-1998, tested vertical value from the statement of conformance under the Accuracy Reporting section.

Source_Type

Any of the entries in the Source_Type_Domain, including “User Defined” defines the definition of the source of shoreline.  Map and chart sources shall include the scale of the product from which the shoreline was extracted.
Source_ID
Provides for the specific identification of the source data.  In this instance, the Source_ID can be utilized in an application model.
Classification_ID 

Classification provides an entry for the description of the type of shoreline.  An example of a shore area classification is exposed rocky shore from the NOAA Technical Memorandum NOS OR&R 11 Environmental Sensitivity Index Guidelines version 3.0.  There is no one shoreline classification standard; therefore, to substantiate classification and shoreline delineation for potential data users, citing the source of the classification with definitions is highly recommended.
Classification_System

Cite the schema utilized when providing the classification of the shoreline, ex, “NOAA Technical Memorandum NOS OR&R 11 Environmental Sensitivity Index Guidelines version 3.0”


Classification_Key


Shoreline Classification name for the type of shoreline described.
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6. APPENDICES

6.1 Informative Appendix
6.1.1 Informative Appendix 1: Tidal_Type_Domain
Lowest Astronomical Tide - The lowest tide level which can be predicted to occur under average meteorological conditions and under any combination of astronomical conditions.  (IHO Dictionary, S-32, 5th Edition, 2936) 

Highest Astronomical Tide - The highest tidal level which can be predicted to occur under average meteorological conditions and under any combination of astronomical conditions (IHO Dictionary, S-32, 5th Edition, 2244)

Mean Low Water – A tidal datum.  The average of all the low water heights observed over the National Tidal Datum Epoch.  For stations with shorter series, comparison of simultaneous observations with control tide station is made in order to derive the equivalent datum of the National Tidal Datum Epoch.  (Tide and Current Glossary, 2000)

Mean High Water – A tidal datum.  The average of all the high water heights observed over the National Tidal Datum Epoch.  For stations with shorter series, comparison of simultaneous observations with a control tide station is made in order to derive the equivalent datum of the National Tidal Datum Epoch.  (Tide and Current Glossary, 2000)

Mean Sea Level – A tidal datum.  The arithmetic mean of hourly heights observed over 

the National Tidal Datum Epoch.  Shorter series are specified in the name; e.g., monthly mean sea level and yearly mean sea level.  (Tide and Current Glossary, 2000)

Mean Low Water Springs – A tidal datum.  Frequently abbreviated spring low water.  The arithmetic mean of the low water heights occurring at the time of spring tide observed over the National Tidal Datum Epoch.  It is usually derived by taking an elevation depressed below the half tide level by an amount equal to one-half the spring range of tide, necessary corrections being applied to reduce the result to a mean value.  This datum is used, to a considerable extent, for hydrographic work outside of the United States and is the level of reference for the Pacific approaches for the Panama Canal.  (Tide and Current Glossary, 2000)
Mean High Water Springs – A tidal datum.  The average height of the high waters of spring tides.  Also called spring high tide.  (IHO Dictionary, S-32, 5th Edition, 3144)

Mean Low Water Neaps – The average height of the low waters of neap tides.  Also called neap low water.  (IHO Dictionary, S-32, 5th Edition, 3149)
Mean High Water Neaps – The average height of the high waters of neap tides.  Also called neap high water.  (IHO Dictionary, S-32, 5th Edition, 3143)
Mean Lower Low Water – A tidal datum.  The average of all lower low water heights observed over the National Tidal Datum Epoch.  For stations with shorter series, comparison of simultaneous observations with a control tide station is made in order to derive the equivalent datum of the National Tidal Datum Epoch.  (Tide and Current Glossary, 2000)

Mean Lower Low Water Springs - the average height of lower low water springs at a place.  (IHO Dictionary, S-32, 5th Edition, 3146) 

Mean Higher High Water – A tidal datum.  The average of the higher high water height 

of each tidal day observed over the National Tidal Datum Epoch.  For stations with shorter series, comparison of simultaneous observations with a control tide station is made in order to derive the equivalent datum of the National Tidal Datum Epoch.  (Tide and Current Glossary, 2000)

High Water - The maximum height reached by a rising tide.  The high water is due to the periodic tidal forces and the effects of meteorological, hydrologic, and/or oceanographic conditions.  For tidal datum computational purposes, the maximum height is not considered a high water unless it contains a tidal high water.  (Tide and Current Glossary, 2000)
Higher High Water - The highest of the high waters (or single high water) of any specified tidal day due to the declinational effects of the Moon and Sun.  (Tide and Current Glossary, 2000)
Low Water - The minimum height reached by a falling tide.  The low water is due to the periodic tidal forces and the effects of meteorological, hydrologic, and/or oceanographic conditions.  For tidal datum computational purposes, the minimum height is not considered a low water unless it contains a tidal low water.  (Tide and Current Glossary, 2000)
Low Water Datum - (1) The geopotential elevation (geopotential difference) for each of the Great Lakes and Lake St. Clair and the corresponding sloping surfaces of the St. Marys, St. Clair, Detroit, Niagara, and St. Lawrence Rivers to which are referred the depths shown on the navigational charts and the authorized depths for navigation improvement projects.  Elevations of these planes are referred to IGLD 1985 and are Lake Superior—183.2 meters, Lakes Michigan and Huron—176.0 meters, Lake St.Clair—174.4 meters, Lake Erie—173.5 meters, and Lake Ontario—74.2 meters.  (2) An approximation of mean low water that has been adopted as a standard reference for a limited area and is retained for an indefinite period regardless of the fact that it may differ slightly from a better determination of mean low water from a subsequent series of observations.  Used primarily for river and harbor engineering purposes.  Boston low water datum is an example.  (Tide and Current Glossary, 2000)  (3) The Chart Datum used in areas that have transitioned from tidal to non-tidal waters (e.g. Pamlico Sound, NC and Laguna Madre, TX).  Low Water Datum (LWD) in these areas is determined by subtracting 0.5 ft. from the elevation of local Mean Sea Level as determined from water level observations.

Lowest Low Water - an arbitrary level conforming to the lowest tide observed at a place, or somewhat lower.  (IHO Dictionary, S-32, 5th Edition, 2937)
Lower Low Water - The lowest of the low waters (or single low water) of any specified tidal day due to the declinational effects of the Moon and Sun.  (Tide and Current Glossary, 2000)
Mean Tide Level - A tidal datum.  The arithmetic mean of mean high water and mean low water.  Same as half-tide level.  (Tide and Current Glossary, 2000)
Mean Diurnal Tide Level - A tidal datum.  The arithmetic mean of the mean 

higher high water and the mean low lower water (Tide and Current Glossary, 2000)

Indian Spring Low Water - A tidal datum.  An arbitrary tidal datum approximating the level of the mean of the lower low water at spring tides.  Also called Indian tidal plane.  (IHO Dictionary, S-32, 5th Edition, 2427)
High Water, Full and Change - Also known as establishment of the port.  Average high water interval on days of the new and full Moon.  This interval is also sometimes called the common or vulgar establishment to distinguish it from the corrected establishment, the latter being the mean of all the high water intervals.  The latter is usually 10 to 15 minutes less than the common establishment.  (Tide and Current Glossary, 2000)
Gulf Coast Low Water Datum – A tidal datum. Used as chart datum from November 14, 1977, to November 27, 1980, for the coastal waters of the Gulf coast of the United States. GCLWD is defined as mean lower low water when the type of tide is mixed and mean low water (now mean lower low water) when the type of tide is diurnal (Tide and Current Glossary, 2000)
Other – tidal datums not described or defined in this domain.  Input as free text.
6.1.2 Informative Appendix 2: Orthometric_Type_Domain

North American Vertical Datum of 1988
The North American Vertical Datum of 1988 (NAVD 88) is the vertical control datum established in 1991 by the minimum-constraint adjustment of the Canadian-Mexican-U.S. leveling observations.  It held fixed the height of the primary tidal bench mark, referenced to the new International Great Lakes Datum of 1985 local mean sea level height value, at Father Point/Rimouski, Quebec, Canada.  Additional tidal bench mark elevations were not used due to the demonstrated variations in sea surface topography, i.e., the fact that mean sea level is not the same equipotential surface at all tidal bench marks. 

National Geodetic Vertical Datum of 1929
National Geodetic Vertical Datum of 1929 is a surface passing through mean sea level at certain specified points to which elevations determined by leveling are referred.  Because these points do not necessarily lie on a single equipotential surface, the surface which they and the leveling define may not be an equipotential surface.  A datum of this kind defined by the U.S. Coast and Geodetic Survey in 1929 was called the Sea Level Datum of 1929.  The name, but not the definition, was changed on May 17, 1976 to the National Geodetic Vertical Datum of 1929.
American Samoa Vertical Datum 2002

American Samoa Vertical Datum 2002 (ASVD 02) heights are the result of a mathematical least squares general adjustment of the vertical control portion of the National Spatial Reference System (NSRS) and includes 54 km of 1st-Order, Class II geodetic leveling observations undertaken specifically for this project.  The basis for all ASVD 02 heights is Mean Sea Level, for the epoch 1983–2001, as determined by the NOS Center for Operational Oceanographic Products and Services (CO–OPS), and published for the National Water Levels Observation Network (NWLON) bench mark number 177 0000 S (1.364 meters), located in Pago Pago.
Northern Mariana Vertical Datum 2003

Northern Marianas Vertical Datum of 2003 (NMVD 03) heights are the result of a mathematical least squares general adjustment of the vertical control portion of the National Spatial Reference System (NSRS) and are derived from approximately 105 km of 1st-Oder, Class II geodetic leveling observations (15 km on Rota, 60 km on Saipan and 15 km on Tinian) undertaken specifically for this project.  The basis for all NMVD 03 heights is Mean Sea Level, for the epoch 1983–2001, as determined by the NOS Center for Operational Oceanographic Products and Services (CO–OPS), and published for the National Water Levels Observation Network (NWLON) bench mark number 163 3227 UH–2C (1.657 meters), located in Tanapag Harbor.
Guam Vertical Datum 2004

Guam Vertical Datum of 2004 (GUVD 04) heights are the result of a mathematical least squares general adjustment of the vertical control portion of the National Spatial Reference System (NSRS) and are derived from approximately 132 km of 1st-Order, Class II geodetic leveling observations undertaken specifically for this project.  The basis for all GUVD 04 heights is Mean Sea Level, for the National Tidal Datum Epoch 1983–

2001, as determined by the NOS Center for Operational Oceanographic Products and Services (CO–OPS), and published for the National Water Levels Observation Network (NWLON) bench mark number 163 0000 TIDAL 4 (2.170 meters), located in Apra Harbor.
Puerto Rico Vertical Datum 2002 (DRAFT)
PRVD02 heights are the result of a mathematical least squares general adjustment of the vertical control portion of the National Spatial Reference System (NSRS) and are derived from approximately xxx km of Double-Run, 1st-Oder, Class II geodetic leveling  observations (xxx km on Puerto Rico, xxx km on Culebra and xxx km on Vieques) undertaken specifically for this project.  The basis for all PRVD02 heights is Local Mean Sea Level, for the National Tidal Datum Epoch 1983 – 2001, as determined by the NOS Center for Operational Oceanographic Products and Services (CO-OPS), and published for the National Water Level Observation Network (NWLON) bench marks numbered 975 5371 A TIDAL (PID TV1513) (1.334 meters), located at La Puntilla, San Juan Puerto Rico, 975 2235 D (PID xxxx) (0.973 meters) , located on Culebra, and 975 2695 A (PID xxxx) (1.962 meters), located at Esperanza, Vieques.
Virgin Islands Vertical Datum 2009

Virgin Islands Vertical Datum of 2009 (VIVD09) heights are the result of a mathematical least squares general adjustment of the vertical control portion of the National Spatial Reference System (NSRS) and are derived from approximately 105.85 km of Double-Run, 1 st-Order, Class II geodetic leveling observations (54.73 km on St. Croix, 29.10 km on St. John, and 22.02 km on St. Thomas) undertaken specifically for this project.  The basis for all VIVD09 heights is Local Mean Sea Level, for the National Tidal Datum Epoch 1983–2001, as determined by the NOS Center for Operational Oceanographic Products and Services (CO–OPS), and published for the National Water Level Observation Network (NWLON) bench marks numbered 975 1401 M (PID DK7165) (3.111 meters), located at Lime Tree Bay, St. Croix, 975 1381 TIDAL A (PID DL3636) (1.077 meters), located at Lameshur Bay, St. John, and 975 1639 F (PID DL3908) (1.552 meters), located at Charlotte Amalie, St. Thomas.
Hawaiian Islands Vertical Datum

Hawaiian Islands Vertical Datum (HIVD15?) heights are the future result of a mathematical least squares general adjustment of the vertical control portion of the National Spatial Reference System (NSRS) for the islands of Hawaii.  Heights are currently referenced to local mean sea level.
Other – orthometric datums and fixed datums not described or defined in this domain.  Input as free text.

6.1.3 Informative Appendix 3: Ellipsoidal_Type_Domain

North American Datum of 1983(HARN/NSRS2007/CORS)
A High Accuracy Reference Network (HARN) is a realization of NAD 83 called NAD 83(HARN).  HARN and a High Precision Geodetic Network (HPGN) were two designations used for a statewide geodetic network upgrade.  The generic acronym HARN is now used for both HARN and HPGN and was adopted to remove the confusion arising from the use of two acronyms.  A HARN is a statewide or regional upgrade in accuracy of NAD 83 coordinates using Global Positioning System (GPS) observations.  HARNs were observed to support the use of GPS by Federal, state, and local surveyors, geodesists, and many other applications.  The cooperative network upgrading program began in Tennessee in 1986.  The last field observations were completed in Indiana in September 1997 after horizontally upgrading some 16,000 survey stations to A-order or B-order status.  Horizontal A-order stations have a relative accuracy of 5 mm +/- 1:10,000,000 relative to other A-order stations.  Horizontal B-order stations have a relative accuracy of 8 mm +/- 1:1,000,000 relative to other A-order and B-order stations.

NGS has adopted a realization of NAD 83 called NAD 83(NSRS2007) for the distribution of coordinates at ~70,000 passive geodetic control monuments.  This realization approximates (but is not, and can never be, equivalent to) the more rigorously defined NAD 83(CORS 96) realization in which Continuously Operating Reference Station (CORS) coordinates are distributed.  NAD 83 (CORS) is an obsolete Tag which has been replaced by (CORS96).  NAD 83(NSRS2007) was created by adjusting GPS data collected during various campaign-style geodetic surveys performed between the mid-1980's and 2005.  For this adjustment, NAD 83( CORS 96) positional coordinates for ~700 CORS were held fixed (predominantly at the 2002.0 epoch for the stable north American plate, but 2007.0 in Alaska and western CONUS) to obtain consistent positional coordinates for the ~70,000 passive marks, as described by Vorhauer [2007].  Derived NAD 83(NSRS2007) positional coordinates should be consistent with corresponding NAD 83(CORS 96) positional coordinates to within the accuracy of the GPS data used in the adjustment and the accuracy of the corrections applied to these data for systematic errors, such as refraction.  In particular, there were no corrections made to the observations for vertical crustal motion when converting from the epoch of the GPS survey into the epoch of the adjustment, while the NAD 83 (CORS 96) coordinates do reflect motion in all three directions at CORS sites.  For this reason alone, there can never be total equivalency between NAD 83(NSRS2007) and NAD 83(CORS 96). 

North American Datum of 1983(2011)
NAD 83(2011) epoch 2010.00 is the realization of the reference frame fixed to the North American tectonic plate.  This realization is used for the vast majority of CORS and NA2011 passive marks, and it includes all stations on, and nearly adjacent to, the North American and Caribbean tectonic plates.  These stations are located in the conterminous United States (CONUS), including California, and this realization also includes Alaska, Puerto Rico, and the US Virgin Islands.

North American Datum of 1983(MA11)
NAD 83(MA11) epoch 2010.00 is the realization of the reference frame fixed to the Mariana tectonic plate, and it consists of stations located in Guam and the Commonwealth of the Northern Mariana Islands (CNMI).  The NA2011 stations referenced to the Pacific and Mariana plate-fixed frames will be adjusted separately from the simultaneous adjustment of the NAD 83(2011) stations referenced to the North American plate.  Note that stations in the Pacific and Mariana frames were not computed in the NAD 83(NSRS2007) National Readjustment.

North American Datum of 1983(PA11)
NAD 83(PA11) epoch 2010.00 the realization of the reference frame fixed to the Pacific tectonic plate, and it consists of stations located in Hawaii and American Samoa.  The NA2011 stations referenced to the Pacific and Mariana plate-fixed frames will be adjusted separately from the simultaneous adjustment of the NAD 83(2011) stations referenced to the North American plate.  Note that stations in the Pacific and Mariana frames were not computed in the NAD 83(NSRS2007) National Readjustment.
North American Datum of 1983(PACP00)

NAD 83(PACP00) epoch 1993.62 the realization of the reference frame fixed to the Pacific tectonic plate.  On September 6, 2011, NGS updated the National Spatial Reference System NAD 83 (CORS96, MARP00, PACP00) positions and velocities for all CORS sites, to NAD 83 (2011, MA11, PA11).
North American Datum of 1983(MARP00)

NAD 83(MARP00) epoch 1993.62 the realization of the reference frame fixed to the Mariana tectonic plate.  On September 6, 2011, NGS updated the National Spatial Reference System NAD 83 (CORS96, MARP00, PACP00) positions and velocities for all CORS sites, to NAD 83 (2011, MA11, PA11).
World Geodetic System of 1984(G1150)

WGS 84 is the World Geodetic System of 1984.  It is the reference frame used by the U.S. Department of Defense (DoD) and is defined by the National Geospatial-Intelligence Agency (formerly the National Imagery and Mapping Agency) (formerly the Defense Mapping Agency).  WGS 84 is used by DoD for all its mapping, charting, surveying, and navigation needs, including its GPS "broadcast" and "precise" orbits.  WGS 84 (transit) was defined in January 1987 using Doppler satellite surveying techniques (based on observations at more than 1900 Doppler stations).  It was used as the reference frame for broadcast GPS Ephemerides (orbits) beginning January 23, 1987.  At 0000 GMT January 2, 1994, WGS 84 was upgraded in accuracy using GPS measurements.  The formal name then became WGS 84 (G730) since the upgrade date coincided with the start of GPS Week 730.  It became the reference frame for broadcast orbits on June 28, 1994.  At 0000 GMT September 30, 1996 (the start of GPS Week 873), WGS 84 was redefined again and was more closely aligned with International Earth Rotation Service (IERS) Terrestrial Reference Frame (ITRF) 94.  It is now formally called WGS 84 (G1150).

World Geodetic System of 1984(G873)

WGS 84 is the World Geodetic System of 1984.  It is the reference frame used by the U.S. Department of Defense (DoD) and is defined by the National Geospatial-Intelligence Agency (formerly the National Imagery and Mapping Agency) (formerly the Defense Mapping Agency).  WGS 84 is used by DoD for all its mapping, charting, surveying, and navigation needs, including its GPS "broadcast" and "precise" orbits.  WGS 84 (transit) was defined in January 1987 using Doppler satellite surveying techniques (based on observations at more than 1900 Doppler stations).  It was used as the reference frame for broadcast GPS Ephemerides (orbits) beginning January 23, 1987.  At 0000 GMT January 2, 1994, WGS 84 was upgraded in accuracy using GPS measurements.  The formal name then became WGS 84 (G730) since the upgrade date coincided with the start of GPS Week 730.  It became the reference frame for broadcast orbits on June 28, 1994.  At 0000 GMT September 30, 1996 (the start of GPS Week 873), WGS 84 was redefined again and was more closely aligned with International Earth Rotation Service (IERS) Terrestrial Reference Frame (ITRF) 94.  It is now formally called WGS 84 (G1150).

World Geodetic System of 1984(G730)

WGS 84 is the World Geodetic System of 1984.  It is the reference frame used by the U.S. Department of Defense (DoD) and is defined by the National Geospatial-Intelligence Agency (formerly the National Imagery and Mapping Agency) (formerly the Defense Mapping Agency).  WGS 84 is used by DoD for all its mapping, charting, surveying, and navigation needs, including its GPS "broadcast" and "precise" orbits.  WGS 84 (transit) was defined in January 1987 using Doppler satellite surveying techniques (based on observations at more than 1900 Doppler stations).  It was used as the reference frame for broadcast GPS Ephemerides (orbits) beginning January 23, 1987.  At 0000 GMT January 2, 1994, WGS 84 was upgraded in accuracy using GPS measurements.  The formal name then became WGS 84 (G730) since the upgrade date coincided with the start of GPS Week 730.  It became the reference frame for broadcast orbits on June 28, 1994.  At 0000 GMT September 30, 1996 (the start of GPS Week 873), WGS 84 was redefined again and was more closely aligned with International Earth Rotation Service (IERS) Terrestrial Reference Frame (ITRF) 94.  It is now formally called WGS 84 (G1150).

World Geodetic System of 1984(transit)

WGS 84 is the World Geodetic System of 1984.  It is the reference frame used by the U.S. Department of Defense (DoD) and is defined by the National Geospatial-Intelligence Agency (formerly the National Imagery and Mapping Agency) (formerly the Defense Mapping Agency).  WGS 84 is used by DoD for all its mapping, charting, surveying, and navigation needs, including its GPS "broadcast" and "precise" orbits.  WGS 84 (transit) was defined in January 1987 using Doppler satellite surveying techniques (based on observations at more than 1900 Doppler stations).  It was used as the reference frame for broadcast GPS Ephemerides (orbits) beginning January 23, 1987.  At 0000 GMT January 2, 1994, WGS 84 was upgraded in accuracy using GPS measurements.  The formal name then became WGS 84 (G730) since the upgrade date coincided with the start of GPS Week 730.  It became the reference frame for broadcast orbits on June 28, 1994.  At 0000 GMT September 30, 1996 (the start of GPS Week 873), WGS 84 was redefined again and was more closely aligned with International Earth Rotation Service (IERS) Terrestrial Reference Frame (ITRF) 94.  It is now formally called WGS 84 (G1150).

World Geodetic System of 1972

A set of quantities, developed by the U.S. Department of Defense for determining geometric and physical geodetic relationships on a global scale, based on a geocentric origin and a reference ellipsoid with semi major axis 6,378,135 and flattening 1/298.26.  The system is commonly known as WGS 72.
International Terrestrial Reference Frame 2008
Origin:  The ITRF2008 origin is defined in such a way that there are null translation parameters at epoch 2005.0 and null translation rates between the ITRF2008 and the ILRS SLR time series. 

Scale:  The ITRF2008 scale is defined in such a way that there null scale and scale rate between ITRF2008 and the average of VLBI and SLR scales/rates. 

Orientation:  The ITRF2008 orientation is defined in such a way that there are null rotation parameters at epoch 2005.0 and null rotation rates between the ITRF2008 and ITRF2005.  These two conditions are applied over a core network 

International Terrestrial Reference Frame 2005

Origin:  The ITRF2005 origin is defined in such a way that there are null translation parameters at epoch 2000.0 and null translation rates between the ITRF2005 and the ILRS SLR time series. 

Scale:  The ITRF2005 scale is defined in such a way that there are null scale factor at epoch 2000.0 and null scale rate between the ITRF2005 and IVS VLBI time series. 

Orientation:  The ITRF2005 orientation is defined in such a way that there are null rotation parameters at epoch 2000.0 and null rotation rates between the ITRF2005 and ITRF2000.  These two conditions are applied over a core network.
International GNSS Service 2008

Is a reference frame being developed from Global Navigation Satellite System (GNSS) using GPS (U.S.A.'s Global Positioning System) and GLONASS (Russia's Global Navigation Satellite System) measurements.  Another GNSS planned for the future is Europe's Galileo. 

International Terrestrial Reference Frame 2000
Scale and rate: weighted average of the following VLBI and SLR solutions
· VLBI: GIUB, GSFC, SHA 

· SLR: CGS, CRL, CSR, DGFI, JCET 

Origin (translations and rates): weighted average of SLR solutions (CGS, CRL, CSR, DGFI, JCET)  
Orientation: insured upon a selection of ITRF sites with high geodetic quality 
· Rotations: ITRF97 at 1997.0 epoch 
· Rotation rates: No Net Rotation w.r.t. NNR-NUVEL1A 
The criteria retained for site selection are :
1. Continuously observed during at least 3 years 
2. Located on rigid plates and far away from deforming zones 
3. Velocity formal error (as result of ITRF combination) better than 3 mm/y 
4. Velocity residuals less than 3 mm/y for at least 3 different solutions 

International Terrestrial Reference Frame 1997

The International Terrestrial Reference System (ITRF) is a world spatial reference system co-rotating with the Earth in its diurnal motion in space.  Realizations of the ITRS are produced by the International Earth Rotation and Reference Systems Service (IERS) International Terrestrial Reference System (ITRS) Product Center (ITRS-PC) under the name International Terrestrial Reference Frames (ITRF).  The current procedure consists in combining individual Terrestrial Reference System (TRF) solutions computed by IERS analysis centers using observations of Space Geodesy techniques: Very Long Baseline Interferometry (VLBI), Lunar Laser Ranging (LLR), Satellite Laser Ranging (SLR), Global Positioning System (GPS) and Doppler Orbitography and Radiopositioning Integrated by Satellite (DORIS).  These individual TRF solutions currently contain station positions and velocities together with full variance matrices provided in SINEX format.  The combination model used to generate ITRF solutions is essentially based on the transformation formula.  The combination method makes use of local ties in collocation sites where two or more geodetic systems are operated.  The local ties are used as additional observations with proper variances.  They are usually derived from local surveys operated by either classical geodesy or GPS.  As they represent a key element of the ITRF combination, they should be better or at least as accurate as the individual space geodesy solutions incorporated in the ITRF combination.  Currently, ITRF solutions are published nearly annually by the ITRS-PC in the IERS Technical Notes.  The numbers (yy) following the designation "ITRF" specify the last year whose data were used in the formation of the frame.  Hence ITRF97 designates the frame of station positions and velocities constructed in 1999 using all of the IERS data available until 1998.
Other – ellipsoidal datum not described or defined in this domain.  Input as free text.

6.1.4 Informative Appendix 4: Water_Level_Type_Domain

Chart Datum 
The datum to which soundings on a chart are referred.  It is usually taken to correspond to a low-water elevation, and its depression below mean sea level is represented by the symbol Z.  Since 1980, chart datum has been implemented to mean lower low water for all marine waters of the United States, its territories, Commonwealth of Puerto Rico, and Trust Territory of the Pacific Islands.  (Tide and Current Glossary, 2000)
International Great Lakes Datum of 1985

The International Great Lakes Datum (IGLD) 1985 is expressed as dynamic height.  Informally, this could also be considered as a height equivalent (based on work to raise a unit mass) above mean sea level.  Dynamic heights are basically geopotential numbers scaled by a constant of 980.6199 gals, normal gravity of sea level at 45 degree altitude.  IGLD 85 is also based on an adopted elevation at Point Rimouski/Father's Point.  IGLD 85 is realized as mean water levels based on a set of master water level stations on the Great Lakes.  IGLD 85 is also based on an adopted elevation at Point Rimouski/Father's Point.  And, IGLD 85 is realized as mean water levels at a set of master water level stations on the Great Lakes.  Due to various observational, dynamical, and steric effects, there will be slight departures between a dynamic height and an IGLD 85 height.  These departures are known as hydraulic correctors, and are part of the NAVD 88/IGLD 85 datum transformation.


International Great Lakes Datum of 1955
The International Great Lakes Datum (IGLD) 1955 is the first IGLD reference system by which Great Lakes-St. Lawrence River Basin water levels are measured based on bench mark elevations, with the coordination the U.S. Lake Survey counterpart agencies in Canada, between the years 1952-1958.
Columbia River Datum
A fixed low water datum specific to the Columbia River established by the Army Corps of Engineers in 1911.
Local Surface
Surface water that is on the Earth’s surface, such as in a stream, river, or reservoir that was not referenced to an official vertical datum.
Other – Orthometric based datums not defined in this domain.  Input as free text.
6.1.5 Informative Appendix 5: Horizontal_Datum_Domain

North American Datum of 1983
The North American Datum of 1983 (NAD 83) is "The horizontal control datum for the United States, Canada, Mexico, and Central America, based on a geocentric origin and the Geodetic Reference System 1980. 

"This datum, designated as NAD 83, is the new geodetic reference system. ... NAD 83 is based on the adjustment of 250,000 points including 600 satellite Doppler stations which constrain the system to a geocentric origin." (Geodetic Glossary, pp 57) 

North American Datum of 1927

The North American datum of 1927 is the geodetic datum which is defined by the following geographic position of triangulation station Meades Ranch and the azimuth from that station to station Waldo, on the Clarke spheroid of 1866:
· Latitude of Meades Ranch 39 13 26.686 N. 

· Longitude of Meades Ranch 98 32 30.506 W. 

· Azimuth, Meades Ranch to Waldo 75 28 09.64 
Geodetic positions on the North American datum of 1927 are derived from the above geographic position and azimuth through a readjustment of the triangulation of the entire country, in which Laplace azimuths were introduced, and new methods of adjustment were used ( Bowie method).  (U.S Dept of Commerce, Special Publication 242, 1948) 

World Geodetic System 1984

The WGS 84 Coordinate System is a right-handed, Earth-fixed orthogonal

coordinate system.  The WGS 84 Coordinate System is a Conventional Terrestrial Reference System (CTRS).  The definition of this coordinate system follows the criteria outlined in the International Earth Rotation Service (IERS) Technical Note 21.  These criteria are repeated below:

· It is geocentric, the center of mass being defined for the whole Earth including oceans and atmosphere

· Its scale is that of the local Earth frame, in the meaning of a relativistic theory of gravitation

· Its orientation was initially given by the Bureau International de l’Heure (BIH) orientation of 1984.0

· Its time evolution in orientation will create no residual global rotation with regards to the crust
World Geodetic System 1972

A set of quantities, developed by the U.S. Department of Defense for determining geometric and physical geodetic relationships on a global scale, based on a geocentric origin and a reference ellipsoid with semi major axis 6,378,135 and flattening 1/298.26.  The system is commonly known as WGS 72.
Puerto Rico

The geodetic datum which is defined by the following geographic position and azimuth on the Clarke Spheroid of 1866:

· Latitude of Triangulation Station Cordona Island Light House: 17(57(31.400( N

· Longitude of Triangulation Station Cordona Island Light House: 66(38(07.537( W

· Azimuth Triangulation station Cardona Island Light House to triangulation station Ponce southwest base: 128( 36( 26.2(
Adopted in 1901or soon thereafter, the Puerto Rico datum is derived from observations on the Island of Puerto Rico and the Virgin Islands.  See U.S. Coast and Geodetic Survey Field Engineers Bulletin, December 1938, page 22. (U.S Dept of Commerce, Special Publication 242, 1948)

Old Hawaiian

The Geodetic Datum which is defined by the following geographic position and azimuth on the Clarke Spheroid of 1866:

· Latitude of Triangulation station Oahu west base: 21(18(13.89( N, 

· Longitude of triangulation station Oahu west base: 157( 50( 55.79( W,

· Azimuth, triangulation station Oahu west base to triangulation station Oahu east base: 291( 29( 36.0( 

The Old Hawaiian datum is based on an adjusted latitude derived from a number of astronomic latitudes in various parts of the island, and an astronomical longitude obtained from observation lunar and Geodetic Survey Special No. 156, Triangulation in Hawaii.  (U.S Dept of Commerce, Special Publication 242, 1948) 

Alaska, St. George Island
The geodetic datum defined by the following geographic position and azimuth on the Clarke spheroid of 1866:

· Latitude of St. George Island astronomic station 56 36 11.31 N
· Longitude of St. George Island astronomic station 169 32 36.00 W
· Azimuth from St. George Island astronomic station to meridian mark 0 00 06

The above latitude and azimuth are based on independent astronomical determinations.  The longitude is based on longitudes of St. George Island and St. Paul Island astronomic stations, which were determined by the chronometric method, a weighted mean being obtained through triangulation connecting the two islands.  (U.S Dept of Commerce, Special Publication 242, 1948)
Alaska, St. Paul Island

The geodetic datum defined by the following geographic position and azimuth on the Clarke spheroid of l866:

· Latitude of St. Paul Island astro. station 57 07 16.86 N
· Longitude of St. Paul Island astro. station 170 16 24.00 W
· Azimuth from St. Paul Island astro. station to azimuth mark 179 59 12
The above latitude and azimuth are based on independent astronomical determinations.  The longitude is based on longitudes of the St. Paul Island and St. George Island astronomic stations, which were determined by the chronometric method, a weighted mean being obtained through triangulation connecting the two islands.  (U.S Dept of Commerce, Special Publication 242, 1948)
Other - Other sources of information not listed in this domain would be sourced utilizing this field.  Input as free text.

6.1.6 Informative Appendix 6: Shoreline_Indicator_Domain

Mean High Water Line

The line on a chart or map which represents the intersection of the land with the water surface at the elevation of Mean High Water (see Mean High Water; Tide and Current Glossary, 2000).
Mean Lower Low Water Line

The line on a chart or map which represents the intersection of the land with the water surface at the elevation of Mean Lower Low Water (see Mean Lower Low Water: Tides and Currents Glossary, 2000).
High Water Line

The intersection of the land with the water surface at an elevation of High Water.  A High Water is defined by the maximum height reached by a rising tide.  The high water is due to the periodic tidal forces and the effects of meteorological, hydrologic, and/or oceanographic conditions.  For tidal datum computational purposes, the maximum height is not considered a high water unless it contains a tidal high water.  (Tide and Current Glossary, 2000)
Average High Water Line

Boundary between where an average high tide often reaches and where higher high water reaches less frequently.  Landward of the smooth sand (high reflectance) caused by recent swash.  Seaward of wind-rippled sand that represents longer aerial exposure.  A line of driftwood or seaweed deposits was often the landward edge.  Dewatering line also used for identification during a falling tide.  Sparse seaward edge of vegetation used when changes in beach reflectivity (tonal contrast) allowed for two possible choices.

If insufficient variation existed, then operator selected a point equidistant from  instantaneous water line and seaward edge of vegetation.  (Boak, et al., 2005)
Instantaneous Line

The instantaneous shoreline is the position of the land–water interface at one instant in time.  (Boak, et al., 2005)
Wet/Dry Line

Distinct edge in image based on tonal differences (brightness) between the dry and wet beach areas.  (Boak, et al., 2005)
Foredune Foot

Upper level of the highest spring tide, a sharp break in slope from the gentle upper beach to the steep dune front, or a dune erosion scarp.  (Boak, et al., 2005)
Beach Crest

Accretionary morphologic feature interpreted as HWL.  (Boak, et al., 2005)
Beach Toe

Change in slope at the transition between nearshore and foreshore.  Natural feature that marks the seaward edge of the beach.  Crest of beach step, marked by a distinct tonal contrast by the change in water depth over the feature.  (Boak, et al., 2005)
Erosion Scarp

Appears as a topographic break or scarp between the wind- or wave deposited

dunes and the seaward sloping beach. (Boak, et al., 2005)
Storm Debris Line

Seaward line of two lines of slight discoloration.  The more landward

line is the storm/debris line.  (Boak, et al., 2005)
Bluff line/Cliff Top

Landward edge of the bluff top or cliff top.  (Boak, et al., 2005)
Base of Bluff/Cliff 

Base of bluff or cliff; used when bluff/cliff top is rounded, and it is not easy to determine the landward edge.  (Boak, et al., 2005)
Vegetation Line

Distinct edge between vegetated and non-vegetated beach areas.  (Boak, et al., 2005)
Dune Line

Appears as a topographic break or scarp between the wind- or wave deposited

dunes and the seaward sloping beach.  (Boak, et al., 2005)
User Defined
Other shoreline indicator not listed in this domain would be sourced utilizing this field.  Input as free text.

6.1.7 Informative Appendix 7: Source_Type_Domain

Aerial Camera
Remotely sensed data collected by an airborne platform.
Satellite
Remotely sensed data collected by a space-borne platform.

Orthophoto
An aerial image geometrically corrected to remove the effects of terrain relief displacement.

LiDAR
Airborne Light Detection and Ranging elevation data transformed to be reference to a geodetic and/or tidal datum.  There are two types of LiDAR: Topographic LiDAR which can be referenced to Mean High Water for shoreline depiction; and Bathymetric LiDAR which can be referenced to a Chart Datum such as Mean Lower Low Water.
Synthetic Aperture Radar
A radar imaging system that uses microwave electromagnetic energy to form complex images of terrain reflectivity.

Hyperspectral
An imaging spectrometer that gathers data in many narrow, contiguous, spectral bands.

Land Survey
This aspect includes GPS surveying and conventional surveying.
Modeled
Mathematically derived shoreline data.
NOAA T-Sheet
A special-use coastal survey topographic map produced by the Coast Survey, Coast and Geodetic Survey, ESSA, and National Oceanic and Atmospheric Administration (NOAA).  The "T" series products include topographic, planimetric, shoreline, and special-purpose map manuscripts.  On the sea shore and rivers subject to the tides, the high and low water lines were accurately surveyed.
NOAA Raster Chart
The shoreline as cartographically depicted from officially published NOAA Raster Nautical Charts (RNC).
NOAA Electronic Chart

The shoreline as cartographically depicted from officially published NOAA Electronic Navigational Charts (ENC).

USGS Topographic Sheet
The shoreline as cartographically depicted from officially published topographic sheets from USGS.

Other Manuscript
Provides for description of shoreline manuscript sources not listed in this domain.  Input as free text.
User Defined
Other sources of information not listed in this domain would be sourced utilizing this field.  Input as free text.
6.1.8 Informative Appendix 8: Classification_System_Domain

Provides lists of known shoreline classifications.  Though no shoreline classification standard currently exists, the list provided was found to be most prevalently used within the shoreline community.  
IHO S-57
The official IHO Transfer Standard for Digital Hydrographic Data, formally adopted in 1992.  S-57 has been used almost exclusively for encoding Electronic Navigational Chart Display and Information Systems (ECDIS).  (http://www.hydro-international.com/issues/articles/id922-IHO_S.html )
NOAA C-COAST
The NOAA National Geodetic Survey’s Coastal Cartographic Object Attribution Source Table (C-COAST) for mapping shoreline and associated features to support the NOAA nautical charts.  (http://www.ngs.noaa.gov/RSD/shoredata/c_coast_def.htm )
NOAA ESI
The NOAA Environmental Sensitivity Index (ESI) is a NOAA Office of Response and Restoration product to provide a summary of coastal resources that are at risk if an oil spill occurs nearby.  (http://response.restoration.noaa.gov/)
USFWS NWI

National Wetlands Inventory is a U.S. Fish and Wildlife Service product to provide information to the public on the extent and status of the National’s wetlands. (http://www.fws.gov/wetlands/ )
User Defined
Other classification systems not identified above.  Input as free text.
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