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This document and associated release materials may make use of several acronyms. We provide them for reference. 

ABCA
Australian, British, Canadian, American Allies
AGC
Army Geospatial Center

CCB
Configuration Control Board

GCSB
GEOINT Content Standards Board

GGDM
Ground-Warfighter Geospatial Data Model

NEC
NSG Entity Catalog

NAS
NSG Application Schema

NFDD
NSG Feature Data Dictionary

NGA
National Geospatial-Intelligence Agency

NSG
National System for Geospatial Intelligence

SME
Subject Matter Expert

TDS
Topographic Data Store

WRDB
Water Resources Data Base

1. Extensions
The core component of the Ground-Warfighter Geospatial Data Model (GGDM) is the National System for Geospatial Intelligence (NSG) Application Schema (NAS). Extensions to the core NSG NFDD are included in the GGDM to support GGDM users’ requirements, such as littoral/riverine and boundary domains; and for Army, Marine Corps, Air Force, ABCA, and other requirements not found in NSG NFDD. GGDM extensions to the NSG NFDD come from several sources as described in the document “GGDM 3.0 RationaleAppendix Component Models”. One key source of content for the GGDM 3.0 is the NSG Application Schema (NAS) 7.0 and associated NSG Entity Catalog (NEC). GGDM extensions fall into three categories:
Feature Extensions - Features in the GGDM but not in the NSG NFDD. 

Attributes on Existing Features - Attributes applied to existing NSG TDS features not specified in the NSG NAS Entity Catalog (EC) Digital Content Specification (DCS).
Attribute Cardinality Increase – Attributes common to NAS and GGDM extended by increasing the attribute maximum cardinality in the GGDM resulting in additional physical attribute fields (ordinal values).
The GGDM does not support extensions of domain values on existing features and attributes because doing so will result in data validity issues when GGDM is synchronized and validated with the NAS. NSG NFDD validation does not accept extended domain values as extensions. 
2. Feature Extensions

The GGDM change notices coming from Army SMEs, Marine Corp SMEs, AGC  SME’s, NCGIS, and other Ground-Warfighters are researched, reviewed, and documented throughout the development of the GGDM 3.0. All of the change request are evaluated by the GGDM Configuration Control Board (CCB). Some of the recommendations are accepted while others are not accepted due to insufficient definitions, requirements, or duplication. Approved changes are incorporated to support the requirements of ground-warfighters, and enable data collection and analysis. These changes are known as extended since they do not comply with NSG NFDD. 
The GGDM 3.0 feature extensions are grouped by feature classes. All of the extended features are classified into their individual domains and identified with an “Ext” at the end of each feature class name. 
Specific feature extensions in the GGDM 3.0 are:

GEOINT Content Standards Board Declined – The following feature extensions were submitted to the GCSB for inclusion into the NAS but the board declined inclusion of these features. In some cases, the feature is present in the NAS with a different geometry. In other cases the feature is not present in the NAS. The extensions report includes further rationale on each of these feature extensions:

· Depression Point
· Hydrocarbons Field Point
· Orchard Point
· Particle Accelerator Point
· Railway Yard Point
· Vineyard Point
· Waterbody Divider Surface
· Harbour Waters Surface
· Landing Zone Surface and Landing Zone Point
Unknown Domain – The GGDM includes several “Areas of Numerous” extended features that do not have a NSG domain. NSG has not defined a process by which “Areas of Numerous” may be captured. To meet the requirements of the AGC Water Resources Database requirements, the GGDM includes the following Area of Numerous Surfaces:

· Aqueduct
· Cistern

· Ditch

· Inland Waterbody

· Natural Pool

· Navigable Canal 
· Pipeline

· Pumping Station

· River
· Sabkha

· Storage Tank

· Swimming Pool

· Water Well 
Maritime – The GGDM includes a group of maritime features based on the Littoral/Riverine requirements from Marine Corps. These features include: 
· Anchorage
· Beach Landing Site
· Bottom Characteristic Region
· Buoy
· Discolored Water
· Maritime Navigation Beacon
· Etc.

Human Geography – The GGDM 3.0 includes as two extended features allocated to the human geography domain present in NAS 4.0 and removed from NAS 7.0: Cultural Context Location in Surface and Point geometry.
Geonames and Boundaries – The GGDM includes the following features present in the NAS and not assigned to NGA Topographic Data Store: 
· Administrative Boundary Curve
· Administrative Subdivision Surface
· Geopolitical Entity Surface
· International Date Line Curve
· Named Location Surface and Named Location Curve
Geodetic Science – To meet the Army requirements, the GGDM includes the following NAS features: 
· Benchmark Point
· Distance Mark Point
· Geodetic Point
· Local Magnetic Anomaly Surface
Physiography – To meet the Marine Corps requirements, the GGDM includes the following NAS features: 
· Beach Profile Curve
· Beach Surface
· Crater Point and Crater Surface
· Depression Point
· Drainage Basin Surface
· Foreshore Surface
· Pack Ice Curve and Pack Ice Surface
· Shoreline Curve
· Slope Region Surface. 

Aeronautical – To meet the Ground-Warfighter aeronautic community requirements, the GGDM includes the following NAS features:

· Aerodrome Beacon Point
· Aeronautical Radio Navigation Installation Point
· Anti-aircraft Artillery Site Point
· Anti-aircraft Artillery Site Surface
· Landing Zone Point and Landing Zone Surface
3. Attribute Extensions
This section describes the attributes found as extensions in the GGDM on features that exist in NAS. This report does not report on attributes associated with GGDM extended features. For further detail please refer to the GGDM 3.0 Entity Catalog.
Attribute extensions were proposed to the GEOINT CSB and those extensions that were rejected or are awaiting final resolution are included in the GGDM as attribute extensions. The GEOINT CCB focuses on changes affecting specific data stores or domains, such as topographic.  
Extensions to the GGDM not found in NSG NFDD Topographic Domain are grouped into sections to facilitate a better understanding of what is in the GGDM but not in the Topographic Domain or Data Store.

Specific attribute extensions

Attributes added to many features – FURL External Links, FUFI Feature Unique Identifier and BEN Basic Encyclopedia (BE) Number attributes are found on all GGDM 3.0 features, including the metadata features. FURL External Links provides a method for capture of information external to the database including http references or image references. FUFI Feature Unique Identifier provides for an identifier unique to a “thing” regardless of geometry; this allows multiple instances of a single thing to all share an identifier that is unique to the thing itself but not unique to the geometry or scale. BEN Basic Encyclopedia (BE) Number is on selected NAS features but not all of them. The GGDM CCB decision to include BEN on all features is to provide the attribute for all features in the GGDM since all the features could potentially be a “target”.
Name Type – GGDM users require that geographic names have an associated name type. Anywhere that Geographic Name Information is found in the GGDM, the ZI005_GNT Geographic Name Information : Geographic Name Type is also included with the same cardinality as the name information.

Operational Status – GGDM users require additional placement of COS Facility Operational Status on many features in the GGDM as an extended attribute: Aeration Basin; Aerial; Aerial Farm; Aircraft Hangar; Amphitheatre; Amusement Park; Amusement Park Attraction; Apron; Aqueduct; Arcade; Astronomical Observatory; Barn; Basin Gate; Billboard; Blast-furnace; Borehole; Boundary Monument; Bridge; Bridge Span; Building; Building Superstructure; Built-up Area; Cable; Cableway; Camp; Camp-site; Caravan Park; Cart Track; Castle; Castle Complex; Catalytic Cracker; Causeway Structure; Cemetery; Checkpoint; Cistern; Control Tower; Conveyor; Cooling Facility; Cooling Tower; Crane; Culvert; Dam; Defensive Revetment; Dish Aerial; Disposal Site; Ditch; Dragon's Teeth; Drive-in Theatre; Dry Dock; Electric Power Station; Embankment; Engine Test Cell; Engineered Earthwork; Excavating Machine; Extraction Mine; Facility; Fairground; Ferry Crossing; Ferry Station; Fire Hydrant; Firing Range; Fish Farm Facility; Fish Ladder; Fish Weir; Flare Pipe; Floating Dry Dock; Flood Control Structure; Ford; Fortified Building; Fountain; Fuel Storage Facility; Gantry; Gate; Gauging Station; Golf Course; Golf Driving Range; Grain Elevator; Grain Storage Structure; Grandstand; Greenhouse; Harbour; Hardened Aircraft Shelter; Heating Facility; Helipad; Holding Pen; Hopper; Hulk; Hut; Hydrocarbon Products Facility; Ice Route; Industrial Farm; Industrial Furnace; Inland Waterbody; Installation; Interest Site; Launch Pad; Light Vessel; Liquid Diffuser; Lock; Lookout; Manufactured Home Park; Memorial Monument; Military Installation; Mine Shaft Superstructure; Mineral Pile; Missile Site; Moat; Mooring Mast; Motor Vehicle Station; Munition Storage Facility; Natural Pool; Non-building Structure; Non-water Well; Nuclear Reactor Containment; Office Park; Offshore Construction; Outdoor Theatre Screen; Park; Parking Garage; Particle Accelerator; Penstock; Picnic Site; Pipeline; Pipeline Crossing Point; Port; Power Substation; Prepared Watercourse Crossing; Public Square; Pumping Station; Qanat Shaft; Racetrack; Radar Station; Railway Signal; Railway Turntable; Ramp; Recycling Site; Retail Stand; Rig; Road; Road Interchange; Roadside Rest Area; Roundhouse; Runway; Salt Evaporator; Scoreboard; Settlement; Settling Pond; Sewage Treatment Plant; Shanty Town; Shed; Ship Elevator; Shipping Container; Shipyard; Shopping Complex; Shoreline Construction; Shoreline Ramp; Sidewalk; Ski-jump; Ski-run; Sluice Gate; Small Craft Facility; Smokestack; Solar Farm; Solar Panel; Space Facility; Spillway; Sports Ground; Stable; Stadium; Stair; Stopway; Storage Depot; Storage Tank; Storm Drain; Street Lamp; Street Sign; Surface Bunker; Swimming Pool; Tank Farm; Taxiway; Test Site; Tethered Balloon; Tower; Traffic Light; Trail; Training Site; Transportation Block; Transportation Route Protection Structure; Transportation Station; Tunnel; Tunnel Mouth; Underground Bunker; Underground Dwelling; Vehicle Barrier; Vehicle Lot; Vessel Lift; Water Intake Tower; Water Mill; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork; Wind Farm; Wind Turbine; Windmill; Zoo.
Controlling Authority – GGDM users require attribute extensions on many features for CAA Controlling Authority: Aquifer; Bog; Fire Hydrant; Fountain; Gauging Station; Geothermal Outlet; Installation; Marsh; Military Installation; Natural Pool; Rice Field; Survey Point; Swamp; Swimming Pool; Trail; Water Race; Water Well.
Aeronautical Extensions – GGDM users require attribute extensions to support aeronautical requirements:

	Property Field
	Property Name
	Feature
	Feature Domain

	GB052_TRHH
	Runway Direction (high end) : Runway True Heading (high)
	Runway
	Aeronautical

	GB052_TRHL
	Runway Direction (low end) : Runway True Heading (low)
	Runway
	Aeronautical

	LASZ
	Largest Aircraft
	Land Aerodrome; Water Aerodrome
	Aeronautical

	LMC
	Navigation Landmark
	Missile Site
	Aeronautical

	SERP
	Surface Permanence
	Runway
	Aeronautical

	VCM
	Vertical Construction Material
	Missile Site; Sewage Treatment Plant
	Aeronautical; Topographic

	VCM2
	Vertical Construction Material [2]
	Missile Site; Sewage Treatment Plant
	Aeronautical; Topographic

	VCM3
	Vertical Construction Material [3]
	Missile Site; Sewage Treatment Plant
	Aeronautical; Topographic

	ZVH
	Highest Elevation
	Boundary Monument; Missile Site
	Aeronautical; Geonames and Boundaries


Maritime Only – GGDM users require attribute extensions to support maritime requirements:

	Property Field
	Property Name
	Features

	BC034_BRF
	Maritime Radiobeacon : Broadcast Frequency
	Light Vessel

	BC034_BRF2
	Maritime Radiobeacon : Broadcast Frequency [2]
	Light Vessel

	BC040_COL
	Maritime Navigation Light : Character of Light
	Light Vessel

	BC040_MLR
	Maritime Navigation Light : Multiple Light Ranges
	Light Vessel

	FLO
	Floating
	Cable

	MCC
	Structural Material Type
	Pipeline

	MCC2
	Structural Material Type [2]
	Pipeline

	MCC3
	Structural Material Type [3]
	Pipeline

	REF
	Radar Reflector Present
	Light Vessel


Routing – GGDM users require attribute extensions to support routing:

	Property Field
	Property Name
	Features

	PSN
	Sinuosity
	Cart Track; Ferry Crossing; Ice Route; Road; Tank Trail

	SPD
	Speed Limit (MPH)
	Cart Track; Ferry Crossing; Ice Route; Road; Tank Trail

	SPM
	Speed Limit (KPH)
	Cart Track; Ferry Crossing; Ice Route; Tank Trail


Maritime/Topographic – GGDM users require attribute extensions to support the maritime and topographic features with water resource related extensions:

	Property Field
	Property Name
	Features

	DZP
	Deepest Depth Below Surface Level
	Aqueduct; Bog; Borehole; Cable; Canal; Crevasse; Crevice; Cut; Depression; Ditch; Dry Dock; Engineered Earthwork; Floating Dry Dock; Gauging Station; Inland Waterbody; Land Subject to Inundation; Lock; Marsh; Moat; Natural Pool; Nuclear Reactor Containment; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Settling Pond; Shear Wall; Ship Elevator; Swamp; Swimming Pool; Tomb; Tunnel; Underground Dwelling; Water Treatment Bed; Water Well

	HDP
	Hydrographic Depth
	Basin Gate; Canal; Cut; Ditch; Flood Control Structure; Lock; Swamp

	LEA
	Least Depth Below Surface Level
	Aqueduct; Cable; Canal; Ditch; Nuclear Reactor Containment; Pipeline; River; Tomb; Tunnel; Underground Dwelling

	PMPR
	Pump Present
	Cistern; Pipeline; Storage Tank; Water Tower

	PWAC
	Predominant Water Depth <interval closure>
	Aqueduct; Gauging Station; Inland Waterbody; Vanishing Point

	PWAL
	Predominant Water Depth <lower value>
	Aqueduct; Gauging Station; Inland Waterbody; Vanishing Point

	PWAU
	Predominant Water Depth <upper value>
	Aqueduct; Gauging Station; Inland Waterbody; Vanishing Point

	SNDC
	Snow or Ice Depth <interval closure>
	Crevasse; Ice Peak; Ice-cap; Polar Ice; Snow Field and/or Ice-field; Tundra

	SNDL
	Snow or Ice Depth <lower value>
	Crevasse; Ice Peak; Ice-cap; Polar Ice; Snow Field and/or Ice-field; Tundra

	SNDU
	Snow or Ice Depth <upper value>
	Crevasse; Ice Peak; Ice-cap; Polar Ice; Snow Field and/or Ice-field; Tundra

	WDAC
	Average Water Depth <interval closure>
	Aqueduct; Canal; Ditch; Gauging Station; Inland Waterbody; Marsh; Pumping Station; Rice Field; River; Settling Pond; Swamp; Vanishing Point

	WDAL
	Average Water Depth <lower value>
	Aqueduct; Canal; Ditch; Gauging Station; Inland Waterbody; Marsh; Pumping Station; Rice Field; River; Settling Pond; Swamp; Vanishing Point

	WDAU
	Average Water Depth <upper value>
	Aqueduct; Canal; Ditch; Gauging Station; Inland Waterbody; Marsh; Pumping Station; Rice Field; River; Settling Pond; Swamp; Vanishing Point

	WDH
	Predominant Maximum Water Depth
	Aqueduct; Ditch; Gauging Station; Inland Waterbody; Pumping Station; Vanishing Point

	WDL
	Predominant Minimum Water Depth
	Aqueduct; Ditch; Gauging Station; Inland Waterbody; Pumping Station

	WVA
	Predominant Average Water Velocity
	Aqueduct; Ditch; Ford; Gauging Station; Pipeline; Vanishing Point

	WVH
	Predominant Maximum Water Velocity
	Aqueduct; Ditch; Gauging Station; Vanishing Point

	WVL
	Predominant Minimum Water Velocity
	Aqueduct; Ditch; Gauging Station

	ZI005_GNT2
	Geographic Name Information : Geographic Name Type [2]
	Aqueduct; Aquifer; Building; Built-up Area; Canal; Cistern; Dam; Ditch; Facility; Gauging Station; Geothermal Outlet; Harbour; Inland Waterbody; Natural Pool; Pipeline; Pumping Station; River; Sewage Treatment Plant; Storage Tank; Water Measurement Location; Water Tower; Water Well; Waterwork

	ZI005_GNT3
	Geographic Name Information : Geographic Name Type [3]
	Aquifer; Building; Canal; Dam; Ditch; Facility; Geothermal Outlet; Inland Waterbody; Pipeline; River; Sewage Treatment Plant; Water Measurement Location

	ZI024_ASE
	Water Resource Information : Arsenic Concentration
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_AWO
	Water Resource Information : Water Flow
	Aqueduct; Canal; Ditch; Gauging Station; Geothermal Outlet; Natural Pool; Pipeline; Pumping Station; River; Sewage Treatment Plant; Water Well; Waterwork

	ZI024_CFR
	Water Resource Information : Coliform Concentration
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_CLO
	Water Resource Information : Chloride Concentration
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_CYN
	Water Resource Information : Cyanide Concentration
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_HAR
	Water Resource Information : Water Hardness
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_MGN
	Water Resource Information : Magnesium Concentration
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_PHW
	Water Resource Information : pH
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_SCC
	Water Resource Information : Water Type
	Aeration Basin; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Marsh; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Waterwork

	ZI024_SUL
	Water Resource Information : Sulfate Concentration
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_TDS
	Water Resource Information : Total Dissolved Solids
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_TEP
	Water Resource Information : Temperature
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_TUR
	Water Resource Information : Nephelometric Turbidity
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_WAC
	Water Resource Information : Water Conductivity
	Aeration Basin; Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Gauging Station; Geothermal Outlet; Inland Waterbody; Marsh; Moat; Natural Pool; Pipeline; Pumping Station; Qanat Shaft; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Tidal Water; Vanishing Point; Water Intake Tower; Water Race; Water Tower; Water Treatment Bed; Water Well; Waterwork

	ZI024_WUR
	Water Resource Information : Water Use
	Aqueduct; Aquifer; Bog; Canal; Cistern; Ditch; Fire Hydrant; Fish Farm Facility; Fountain; Geothermal Outlet; Inland Waterbody; Marsh; Natural Pool; Pipeline; Pumping Station; Rice Field; River; Sewage Treatment Plant; Storage Tank; Swamp; Swimming Pool; Water Race; Water Tower; Water Well; Waterwork

	ZI024_WUR2
	Water Resource Information : Water Use [2]
	Aqueduct; Aquifer; Canal; Cistern; Ditch; Fish Farm Facility; Fountain; Geothermal Outlet; Inland Waterbody; Natural Pool; Pipeline; Pumping Station; River; Sewage Treatment Plant; Storage Tank; Swimming Pool; Water Race; Water Tower; Water Well; Waterwork

	ZI024_WUR3
	Water Resource Information : Water Use [3]
	Aqueduct; Aquifer; Canal; Cistern; Ditch; Fish Farm Facility; Fountain; Geothermal Outlet; Inland Waterbody; Natural Pool; Pipeline; Pumping Station; River; Sewage Treatment Plant; Storage Tank; Swimming Pool; Water Race; Water Tower; Water Well; Waterwork

	ZI024_WUR4
	Water Resource Information : Water Use [4]
	Aqueduct; Aquifer; Canal; Cistern; Ditch; Fish Farm Facility; Fountain; Geothermal Outlet; Inland Waterbody; Natural Pool; Pipeline; Pumping Station; River; Sewage Treatment Plant; Storage Tank; Swimming Pool; Water Race; Water Tower; Water Well; Waterwork

	ZI024_YWQ
	Water Resource Information : Water Potability
	Bog; Cistern; Fire Hydrant; Fish Farm Facility; Geothermal Outlet; Marsh; Moat; Pipeline; Pumping Station; Qanat Shaft; Rice Field; Swamp; Vanishing Point; Water Intake Tower; Water Race; Waterwork

	ZI025_HDP
	Hydrographic Vertical Positioning Information : Hydrographic Depth
	Cable; Cave Mouth; Firing Range; Geothermal Outlet; Non-water Well; Offshore Construction; Pipeline; River; Ruins; Snag; Structural Pile; Tunnel


Metadata – GGDM users require metadata attribute extensions to support metadata requirements:
	Property Field
	Property Name
	Features

	AHA
	Absolute Horizontal Accuracy (90%)
	Entity Collection Metadata

	AVA
	Absolute Vertical Accuracy (90%)
	Entity Collection Metadata

	DQS
	Data Quality Statement
	Entity Collection Metadata

	EVA
	Elevation Vertical Accuracy (90%)
	Entity Collection Metadata

	FURL
	External Reference
	Dataset

	HVA
	Height Vertical Accuracy (90%)
	Entity Collection Metadata

	MDE
	Maintenance Date and Time
	Entity Collection Metadata

	RCG
	Resource Content Originator
	Entity Collection Metadata

	RTL
	Resource Title
	Dataset

	SCVN
	Schema Version
	Dataset; Entity Collection Metadata; Feature Metadata


Topographic – GGDM users require attribute extensions to support topographic features:

	Property Field
	Property Name
	Features

	ANFL
	Annual Flow Rate
	Waterwork

	BBMCA
	Inland Waterbody Bank (1) : Bottom Material Type (first bank)
	Canal; Ditch; River

	BBMCA2
	Inland Waterbody Bank (1) : Bottom Material Type (first bank) [2]
	Canal; Ditch; River

	BBMCA3
	Inland Waterbody Bank (1) : Bottom Material Type (first bank) [3]
	Canal; Ditch; River

	BBMCB
	Inland Waterbody Bank (2) : Bottom Material Type (second bank)
	Canal; Ditch; River

	BBMCB2
	Inland Waterbody Bank (2) : Bottom Material Type (second bank) [2]
	Canal; Ditch; River

	BBMCB3
	Inland Waterbody Bank (2) : Bottom Material Type (second bank) [3]
	Canal; Ditch; River

	BH010_CAA
	Aqueduct : Controlling Authority
	Qanat Shaft

	BMC
	Bottom Material Type
	Ditch; Ford

	BMC2
	Bottom Material Type [2]
	Ditch; Ford

	BMC3
	Bottom Material Type [3]
	Ditch; Ford

	BNF
	Floor Count
	Barn; Built-up Area; Castle; Parking Garage; Shed; Water Mill

	CDL
	Covered Drain Length
	Ditch

	CWT
	Contained within Tunnel
	Ditch

	DCAP
	Daily Capacity
	Waterwork

	DEV
	Deck Level
	Ditch

	DNE
	Human Development Index
	Built-up Area

	DSD
	Dam Structural Design Type
	Dam

	FDI
	Geologic Dip
	Geologic Fault

	GWS
	Groundwater Potential Score
	Aquifer

	HGT
	Height Above Surface Level
	Ditch; Racetrack; Swimming Pool

	HSC
	Hospital Bed Count
	Building

	LOC
	Vertical Relative Location
	Ditch; Storage Tank; Swimming Pool

	LUN
	Located Underground
	Aqueduct; Cistern; Grain Storage Structure; Military Installation; Natural Pool; Pumping Station

	MDFC
	Medical Facility
	Building

	MDSP
	Medical Specialty
	Building

	MKSZ
	Market Size
	Building

	MLOP
	Military Operations Type
	Military Installation

	MLUS
	Military Use Type
	Military Installation

	MWD
	Maximum Design Water Depth
	Ditch

	PCF
	Physical Condition
	Cave Mouth

	PFH
	Predominant Feature Height
	Cut

	PFHC
	Predominant Feature Height <interval closure>
	Engineered Earthwork; Fence; Wall

	PFHL
	Predominant Feature Height <lower value>
	Engineered Earthwork; Fence; Wall

	PFHU
	Predominant Feature Height <upper value>
	Engineered Earthwork; Fence; Wall

	PPO
	Product
	Sewage Treatment Plant

	PPO2
	Product [2]
	Sewage Treatment Plant

	PPO3
	Product [3]
	Sewage Treatment Plant

	PVH
	Predominant Vegetation Height
	Industrial Farm

	PWA
	Predominant Water Depth
	Ditch

	RLE
	Relative Level
	Ditch

	ROOM
	Number Rooms
	Building

	RRC
	Railway Use
	Railway Sidetrack

	RRC2
	Railway Use [2]
	Railway Sidetrack

	RRC3
	Railway Use [3]
	Railway Sidetrack

	RTN
	Route Designation
	Cart Track

	RTN2
	Route Designation [2]
	Cart Track

	RTN3
	Route Designation [3]
	Cart Track

	SBB
	Supported by Bridge Span
	Ditch

	SDI
	Geologic Strike Direction
	Geologic Fault

	SDSC
	Stem Diameter <interval closure>
	Swamp; Tree

	SDSL
	Stem Diameter <lower value>
	Swamp; Tree

	SDSU
	Stem Diameter <upper value>
	Swamp; Tree

	STAF
	Total Staff
	Building

	TRS
	Transportation System Type
	Tunnel Mouth

	TRS2
	Transportation System Type [2]
	Tunnel Mouth

	TRS3
	Transportation System Type [3]
	Tunnel Mouth

	TSCC
	Tree Spacing <interval closure>
	Swamp

	TSCL
	Tree Spacing <lower value>
	Swamp

	TSCU
	Tree Spacing <upper value>
	Swamp

	TSSM
	Terrain Subsurface Material
	Water Well

	TSSM2
	Terrain Subsurface Material [2]
	Water Well

	TSSM3
	Terrain Subsurface Material [3]
	Water Well

	VEC
	Vehicle Capacity
	Building

	VOI
	Vertical Obstruction Identifier
	Storage Depot; Street Sign

	VSP
	Vegetation Species
	Forest; Tree

	VSP2
	Vegetation Species [2]
	Forest

	VSP3
	Vegetation Species [3]
	Forest

	WARRC
	Water Recharge Rate <interval closure>
	Aquifer

	WARRL
	Water Recharge Rate <lower value>
	Aquifer

	WARRU
	Water Recharge Rate <upper value>
	Aquifer

	WCSD
	Casing Diameter
	Water Well

	WD2
	Route Total Usable Width
	Tunnel

	WDWL
	Dynamic Water Level
	Water Well

	WFTT
	Fault Type
	Geologic Fault

	WPST
	Windows Per Story
	Building; Fortified Building

	WPUP
	Pump Depth
	Water Well

	WTYP
	Window Type
	Building; Fortified Building

	WWM
	Sub-Surface Stratum Type
	Water Well

	WWM2
	Sub-Surface Stratum Type [2]
	Water Well

	WWM3
	Sub-Surface Stratum Type [3]
	Water Well

	WWRTC
	Water Withdrawl Rate <interval closure>
	Aquifer

	WWRTL
	Water Withdrawl Rate <lower value>
	Aquifer

	WWRTU
	Water Withdrawl Rate <upper value>
	Aquifer

	YSU
	Military Service Branch
	Engineered Earthwork

	ZI005_FNA
	Geographic Name Information : Full Name
	Annotated Location; Cistern; Crevice; Depression; Land Subject to Inundation; Tree; Wind Turbine

	ZI005_FNA2
	Geographic Name Information : Full Name [2]
	Cistern

	ZI005_NFN
	Geographic Name Information : Name Identifier
	Annotated Location; Cistern; Crevice; Depression; Land Subject to Inundation; Tree; Wind Turbine

	ZI005_NFN2
	Geographic Name Information : Name Identifier [2]
	Cistern

	ZI013_CSP
	Crop Information : Crop Species
	Plant Nursery

	ZI013_PIG
	Crop Information : Permanent Irrigation
	Rice Field

	ZI014_PBY
	Manufacturing Information : By-product
	Sewage Treatment Plant

	ZI014_PBY2
	Manufacturing Information : By-product [2]
	Sewage Treatment Plant

	ZI014_PBY3
	Manufacturing Information : By-product [3]
	Sewage Treatment Plant

	ZI024_DRL
	Water Resource Information : Device Relative Location
	Pumping Station; Sewage Treatment Plant; Water Well; Waterwork

	ZI024_DVT
	Water Resource Information : Device Power Type
	Pumping Station; Sewage Treatment Plant; Water Well; Waterwork

	ZI024_HYP
	Water Resource Information : Hydrologic Persistence
	Cistern; Fish Farm Facility; Geothermal Outlet; Land Subject to Inundation; Rice Field; Swamp; Swimming Pool; Water Intake Tower; Water Race; Water Tower

	ZI024_PAC
	Water Resource Information : Water Pump Accessibility
	Aqueduct; Canal; Dam; Ditch; River

	ZI024_PMP
	Water Resource Information : Pump Type
	Pumping Station; Sewage Treatment Plant; Water Well; Waterwork

	ZI024_PUR
	Water Resource Information : Purification Process
	Sewage Treatment Plant; Waterwork

	ZI024_PUR2
	Water Resource Information : Purification Process [2]
	Sewage Treatment Plant; Waterwork

	ZI024_PUR3
	Water Resource Information : Purification Process [3]
	Sewage Treatment Plant; Waterwork

	ZI024_PUR4
	Water Resource Information : Purification Process [4]
	Sewage Treatment Plant; Waterwork

	ZI024_PUR5
	Water Resource Information : Purification Process [5]
	Sewage Treatment Plant; Waterwork

	ZI024_RTP
	Water Resource Information : Reservoir Type
	Inland Waterbody

	ZI024_SQN
	Water Resource Information : Water Flow Rate Category
	Aqueduct; Canal; Ditch; River

	ZI024_WSG
	Water Resource Information : Water Stage
	Canal; Ditch; River


4. Attribute Cardinality Extensions

Attributes may be extended by increasing the attribute cardinality upper bound. This extension applies to ZI005_FNA “Geographic Name Information : Full Name” and ZI005_NFN “Geographic Name Information : Name Identifier” where features are required to carry more than one name. The requirement for the extension came from the AGC Water Resources Database (WRDB) SMEs and the cardinality increase applies only to features used by the AGC WRDB. 
An example of this extension is shown here:

	Feature Code
	Feature Label
	Feature Geometry
	Property Field
	Property Name

	BI020
	Dam
	Curve
	ZI005_NFN2
	Geographic Name Information : Name Identifier [2]

	BI020
	Dam
	Curve
	ZI005_NFN3
	Geographic Name Information : Name Identifier [3]

	BI020
	Dam
	Curve
	ZI005_FNA2
	Geographic Name Information : Full Name [2]

	BI020
	Dam
	Curve
	ZI005_FNA3
	Geographic Name Information : Full Name [3]


The cardinality of the upper bound of BC034_MRT Maritime Radiobeacon : Maritime Radiobeacon Type has also been increased on Light Vessel and Offshore Construction features in compliance with Marine Corps requirements.
5. Actions

Some GGDM extensions could result in suggested changes to NAS. Where necessary, SME feedback will be required to re-assess some of the content requirements. 
