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1. Introduction

The Federal Geographic Data Committee was established by Office of Management and
Budget Circular A-16 to promote the coordinated development, use, sharing, and dissemination
of geographic data.

The Federal Geographic Data Committee is composed of representatives from the
Departments of Agriculture, Commerce, Defense, Energy, Housing and Urban Development, the
Interior, State, and Transportation; the Environmental Protection Agency; the Federal Emergency
Management Agency; the Library of Congress; the National Aeronautics and Space
Administration; the National Archives and Records Administration; and the Tennessee Valley
Authority. Additional Federal agencies participate on Federal Geographic Data Committee
subcommittees and working groups. The Department of the Interior chairs the Subcommittee on
Cadastral Data.

Federal Geographic Data Committee subcommittees work on issues related to data
categories coordinated under the circular. Subcommittees establish and implement standards for
data content, quality, and transfer; encourage the exchange of information and the transfer of
data; and organize the collection of geographic data to reduce duplication of effort. Working
groups are established for issues that transcend data categories.

For more information on this standard or to be notified of subcommittee activities please contact:

Bob Ader, BLM Cadastral Survey
MS CO955

2850 Youngfield Street
Lakewood Colorado 80215

Telephone: (303) 239-3817
Facsimile: (303) 239-3815

Internet (electronic mail): bob_ader@blm.gov
World Wide Web: http://www.nationalcad.org

The following is the recommended bibliographic citation for this publication: Federal
Geographic Data Committee, 2008, Cadastral Data Content Standard for the National Spatial
Data Infrastructure, Version 1.4, Subcommittee on Cadastral Data, Reston, Virginia.
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1.1 Mission and Goals of Cadastral Data Content Standard

The FGDC Standard Reference Model defines data content standards as standards that
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. The Cadastral Data Content
Standard provides semantic definitions of objects related to land surveying, land records, and
landownership information.

The mission of the Subcommittee on Cadastral Data for the Cadastral Data Content
Standard is:

To provide a standard for the definition and structure for cadastral data which will
facilitate data sharing at all levels of government and the private sector and will protect
and enhance the investments in cadastral data at all levels of government and the private
sector.

Cadastral data are defined as the geographic extent of the past, current, and future rights
and interests in real property including the spatial information necessary to describe that
geographic extent. Rights and interests are the benefits or enjoyment in real property that can be
conveyed, transferred, or otherwise allocated to another for economic remuneration. Rights and
interests are recorded in land record documents. The spatial information necessary to describe
rights and interests includes surveys and legal description frameworks such as the Public Land
Survey System, as well as parcel-by-parcel surveys and descriptions.

The goals for Cadastral Data Content Standard are:

1. To provide common definitions for cadastral information found in public records, which will
facilitate the effective use, understanding, and automation of land records,

2. To provide suggested attribute values, which will enhance data sharing,

3. To resolve discrepancies related to the use of homonyms and synonyms in federal land record
systems, which will minimize duplication within and among those systems,

4. To provide guidance and direction for land records and land surveying professionals on
standardized definitions, which will improve land records, automation, management, and use,
and
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5. To use participatory involvement in the standard development to reach out to non-federal
organizations that will encourage broadly based application of the standard.

1.2 Relationship to Existing Standards

The Cadastral Data Content Standard integrates with existing standards as much as possible. As
examples, Federal Information Processing Standards (FIPS) Publications were used where
possible. All geospatial metadata requirements for this standard conform to the Federal
Geographic Data Committee's Content Standard for Digital Geospatial Metadata FGDC-STD-
001-1998

Other interagency standards, such as the US Geological Survey and Bureau of Land
Management Public Land Survey System meridian definitions, were adopted where appropriate.
This conserved the investment the agencies had in existing automated data and met the
requirements of OMB Circular A-119, which mandates the use of existing standards wherever
possible. Additionally, many local and state government standards were reviewed for inclusion.

In some cases neither interagency nor intergovernmental standards existed. In these cases
The Cadastral Data Content Standard could be adopted for interagency and intergovernmental
acceptance and use. The definitions were written to accommodate as many requirements as
possible.

There were other cases where there is overlap with other Federal Geographic Data
Committee Subcommittees. The need for standards for Geopolitical entities, addresses, agency
names, and private organizations are being handled by other FGDC Subcommittees. As other
Federal Geographic Data Committee Subcommittees complete standards the linkages will be
completed.

This update to the standard, May 2003 Version 1.3 updates the May 2002 Version 1.2 and
the April 1999 Version 1.1. This version corrects language, expands definitions and clarifies
attributes and suggested domains of values.

1.3 Description of Standard

The Cadastral Data Content Standard forms the basis for automating the legal elements of
cadastral data found in public records. The standard defines attributes or elements that are in
landownership related documents. It provides suggested domains for many elements and
provides an interagency definition for each element. These two standardization efforts, domains
and definitions, should increase the uniformity of cadastral records.

The standard does not limit or filter the information that can be included. Cadastral
information in the public record is modeled, defined and included. For example many types of
legal descriptions such as metes and bounds, subdivision plats and the Public Land Survey
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System (PLSS) are included in the model and definitions. This does not mean that every
implementation of the standard has to include every entity and attribute; conversely, the standard
provides relationships, definitions and attributes to be considered for automation

The standard contains sufficient information to convert record information to a common
basis. For example, while it is possible to automate distances that have any unit of measure, the
original measurements units must be indicated in a legal cadastre. This requirement adds a
significant number of attributes to the standard. Within these added attributes there is an attempt
to provide suggested domains of values to support future data conversions and migrations. These
suggested domains are by no means an exhaustive list and additional or expanded domains are
encouraged. The term suggested domain does not intend to indicate that this is a standardized
list of domains.

The rules and specifications for automating cadastral information into the standard
depend in part on the information contained in the landownership records. That is, it is not
possible to automate information that is not available, but all information that is available could
be automated. For example, if a parcel is described in a deed as Lot 2 of Green Acre Subdivision
in Badger County and the bearings and distances around the parcel are not included in the deed,
then it is not possible to automate the perimeter measurements from this deed.

Other rules for putting data into the standard are based on data integrity. One type of
integrity is that information can be referenced to a source document. Another type of integrity
maintains the relationships among the entities and attributes. For example, the relationship
between parcels and boundaries is a many to many relationship meaning that a boundary can be a
part of many parcels and a parcel can have many boundaries.

1.4 Applicability and Intended Uses of Standard

The Cadastral Data Content Standard is intended to support the automation and
integration of publicly available land records information. It is intended to be useable by all
levels of government and the private sector. The standard contains the standardization of the
definition of entities and objects related to cadastral information including survey measurements,
transactions related to interests in land, general property descriptions, and boundary and corner
evidence data. Any or all of these applications are intended to be supported by the standard.

The intended geographic scope of the standard is all fifty states of the United States
including all onshore cadastral as well as marine cadastral information. Applicability of this
standard in other geographic areas and business processes, such as the Insular Areas of the
United States has not been determined. Additions to this standard for other geographic areas and
business processes will be determined through the maintenance procedures described in Section
1.6 of this document.
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The standard is not intended to reflect an implementation design. An implementation
design requires adapting the structure and form of these definitions to meet application
requirements.

The standard can be implemented as a stand-alone data system for measurement based
systems, for transactional information, or as an attribute data system connected to a geographic
information system. The standard does not contain the spatial and topological linkages and
spatial features required to build and maintain a geographic information system.

The FGDC Data Content Standard does not guide the procedures or processes for land
surveys. Survey standards enunciated in the Bureau of Land Management Manual of Survey
Instructions (the Manual) provide the standards governing surveys of Federal land interest. This
means that surveys of Federal lands interest conforming to the Manual will be binding on the
Federal Government; any survey of Federal lands interest not conforming to the Manual will not
be binding on the Federal government and no Federal finds will be expended on any survey of
Federal lands interest not conducted in conformance with the Manual. Similarly surveys and
survey procedures on non-federal public lands and privately held lands interest will conform to
governing state laws.

1.5 Standard Development Procedures

1.5.1 Participants

The table below lists the members of the Subcommittee on Cadastral Data who participated in
the original standard development.

Name Agency
Linda Brooks
Patrick Carroll
Michael Domaratz
Jeff Egan
Theresa Ely
John Guthrie
Paula Langley
Steve McDevitt
Dennis Moonier
Yvonne Morehouse
David Moyer
Richard Naito
Denise Perreca
Thomas Phelps
Louise Precosky
Randy Roberts
Paul Rogers
Gary Speight
Lee Thormahlen

Bureau of Land Management
Fish and Wildlife Service
FGDC Secretariat
Tri-Services Technology Center
Bureau of Land Management
USGS National Mapping Division
Bureau of Land Management
US Army Corps of Engineers
US Forest Service
Minerals Management Service
National Geodetic Survey
Minerals Management Service
USGS National Mapping Division
Naval Facilities Engineering
Bureau of Land Management
US Army Corps of Engineers
Minerals Management Service
Bureau of Land Management
Minerals Management Service
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Margaret Watry US Forest Service

The Technical Advisory Group was assisted by Nancy von Meyer, Fairview Industries. John
Moeller, Bureau of Land Management, chaired the Subcommittee on Cadastral Data during the
initial standard development. Don Buhler and Bob Ader co-chaired the Subcommittee during the
development of this version.

In addition to these participants, representatives from the National Association of Counties
(NACo), the National States Geographic Information Council (NSGIC) and the International
Association of Assessing Officers (IAAO) have participated as members of the Cadastral
Subcommittee since the standard development. Current subcommittee members are listed on the
web page at http://www.nationalcad.org

1.5.2 Comments and Reviews

A review was conducted of cadastral and land records related data and data standards
from participating federal agencies. This review indicated there was significant duplication in
collection activities and inconsistent standards for coding and definitions of cadastral related data
among federal agencies. A comparison of the results from the federal agencies and similar
information from selected counties indicated that there was a significant volume of cadastral data
collected and maintained in local governments that state and federal agencies could use, if there
were standards in place.

As the standard developed, draft versions were circulated among federal agencies and
interested parties outside the federal government. Articles were published in various land
professional and geographic information systems association newsletters describing the standard
and asking for input. Open forums were held at several national and regional conferences.
Groups consisting of representatives from county government, data conversion businesses, state
agencies, and local agencies have participated in follow up seminars and discussions in states
from Florida to Alaska. The results of review sessions were incorporated into the standard.

In March 1994 Version 1 of the standard was released for comment and review. Copies
were mailed to over 500 potential reviewers from all levels of government, academia and the
private sector. Fifty-two responses were received on Version 1 of the Cadastral Data Content
Standard. Each response and comment was numbered, read, discussed, and answered. A
document was produced summarizing all comments and responses.

In September 1994 Version 2 of the standard was completed and submitted to the FGDC.
The FGDC released the document for public comment and announced a review period of
January 1995 to May 31, 1995 in the Federal Register. Over 1,000 copies were sent to potential
reviewers and numerous requests were served through digital access. Twenty-seven documented
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comments were received by June 15, 1995. These comments were reviewed and incorporated
into the standard.

Revisions were done in April 1999 (Version 1.1), October 2002 (Version 1.2) May 3003
(Version 1.3) and this revision (Version 1.4). These revisions have been based on comments
generated through implementation and submission of maintenance requests. Most revisions have
been updates to domains, clarifications and grammatical corrections.

1.6 Maintenance of Standard

The Federal Geographic Data Committee, Subcommittee on Cadastral Data will manage
the maintenance of the standard described in this document. The United States Department of
the Interior - Bureau of Land Management - Geographic Sciences Team leads the Federal
Geographic Data Committee Subcommittee on Cadastral Data. The Subcommittee expects a
continuing maintenance process that will result in updates to domains of values as needed to
meet user needs.

Any user of the standard may submit requests for change. Requests shall contain:

Title
Date of Submission
Version number and date of the Standard
Page reference
A description of the problem (with an example, if possible)
The suggested change (with an example of its application)
Point of contact (name and address)

Requests shall be made to the FGDC Subcommittee on Cadastral Data. A World Wide Web site
accessible through the Cadastral Subcommittee Home Page contains a form to assist with
submitting change requests. http://www.nationalcad.org.

This version of the standard reflects changes that have been submitted through the maintenance
process, enhancements that have been identified through implementation, and verification of
relationships through extensive testing.

1.7 Level of Compliance

The Cadastral Data Content Standard contains definitions of entities and attributes (with
suggested domains of values) and relationships among attributes in the form of a logical data
model. This model is a means of expressing the definition and relationship standards for
cadastral data. The intent of the Standard is to provide a consistent and uniform means of
communicating cadastral information in support of NSDI.
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The definition of compliance to a logical data model is nearly impossible because the
measure of compliance has to do with how well a physical deployment matches a specific design.
In the case of this standard, the data standard should be used in conjunction with business
processes and decision support needs. For example, in some jurisdictions there are multiple
monuments at corners while in other locations significant effort has been committed to
establishing and maintaining a single monument for any corner. In these two cases, the first will
use the three entities as described in this standard for a corner while the second would be able to
collapse these three entities into one.

The difficulty of defining compliance can also be seen in the domains of values. These
are listed as suggested domains in this standard but clearly every jurisdiction will have their own
domain of value needs.

The third compliance area might be the relationships among the various entities. Because
this is a content standard with definitions and “true” or definitional relationships, the physical
deployment of this standard will require denormalization for the effective operation of
applications and the efficient management of data elements on a physical database.

Therefore, compliance with this standard is based on whether the definitions and logical
content of the physical data matches the intent and definitions of the standard. For example, if a
system contains record boundary information, does that information correspond to definitions of
record boundary in the standard? This is a semantic test to ascertain that the definitions of
entities in a physical model reflect the intent and definition of the entities in the standard. This is
not an indication of a one to one match; it is a definitional and intent check.

To support implementation, the Cadastral Subcommittee has developed standard
abbreviations that can be used in all databases and applications. The abbreviations are six letters
or numbers in length and are unique. The document containing the abbreviations is listed with
this standard document on the subcommittee’s web page.
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2. Diagram Conventions - Introduction

The Cadastral Data Content Standard in this document is shown as an entity relationship
diagram. Entity relationship diagrams illustrate the entities, their attributes, and their
associations or relationships.

The diagrams are not intended to be implementation as data models. Implementation
requires modifying the data model to best fit the operating software. This process is called
denormalization and is the process of combining entities into tables in a database that optimize
the database operation.

The diagrams describe the definitions or semantics of cadastral information. Entity
relationship diagrams are a shorthand method for showing the associations or relationships
among various objects and hence the definitional relationships of the objects or features. The
diagram conventions for the entity relationship diagram in the Cadastral Data Content Standard
are described in the following sections.

2.1 Reading the Diagrams

The entity relationship diagram illustrates three components of an object definition:
Entities, Associations, and Cardinality. All three are important to the semantic definition of the
object in the standard.

2.1.1 Entities

A data entity is any object about which the organization chooses to collect data.
Attributes are additional information about the entity. Entities and their attributes are defined in
a data dictionary.

Data entities are shown in boxes on the entity relationship diagram. In the Cadastral Data
Content Standard the entity name is underlined and is the first item listed in the box. The entity
attributes are listed below the entity name. The entities and their attributes are defined in Part 3
of the Standard.

2.1.2 Associations

Associations describe how the data entities are related to each other. The associations in
the data model for this Standard are: one-to-one, one-to-many, and many-to-many.

One-to-one association (1:1) means that, at a point in time, a given value of A has one
and only one value of B. For example, one person has one social security number. The person
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and their social security number is a one-to-one association. Most one-to-one associations are
described as a unique attribute of an entity.

One-to-many association (1:m) means that, at a point in time, item A could have an
arbitrary number of items C associated with it. For example, a geodetic control mark may have
many names or mark identifiers, such as the name stamped on the cap and location identifiers in
a database. In this case the geodetic mark has a one-to-many association with its names and
identifiers.

Many-to-many associations (m:m) occur when, at a point in time, a given value is
associated with many other values and the converse is also true. For example, one parcel can be
located in many administrative districts such as fire, police, school, and emergency response.
Conversely, one administrative district is composed of many parcels.

Figure 2-1 illustrates the three associations described above. In Figure 2-1 the "crows
foot" symbol indicates many and the single line indicates one.

Figure 2-1 - Entities and Associations

Person Social Security Number

Geodetic Mark Geodetic Mark Name

Parcel Administrative Unit



Cadastral Data Content Standard for the National Spatial Data Infrastructure – May 2008 – Version 1.4

11

2.1.3 Cardinality

Cardinality in the context of this document means whether the association between the
two entities is mandatory or optional. For example, a forest must have more than one tree, but a
tree may be in a forest. Cardinality is the must and may. The cardinality aspects of the data
model are shown as a circle for optional and a line for mandatory. The association between a
forest and a tree with the cardinality is shown in Figure 2-2.

Forest
contains

within

Tree

Figure 2-2 - Cardinality Example

In Figure 2-2 a line has been added to the many symbol and a circle has been added to the
single symbol. The associations and their cardinality are read in a clockwise manner, which
means the associations in Figure 2-2 are read as:

One tree may be within a forest.

One forest must contain many trees

The cardinality and association symbols used in the Standard are shown in Figure 2-3.

Mandatory Single Optional Single

Mandatory Many Optional Many

Figure 2-3 - Cardinality in the Standard
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2.2 Attributes

Attributes are the properties and characteristics of entities. These are listed in the box
with the entity name. In many entities the first attribute has a name that ends with an ID, such as
Forest ID. This is an attribute that serves as an identifier for each unique record or entry in the
entity and is called a primary key. An example of a completed model with the attributes is
shown in Figure 2-4. To conform to the conventions described by the Geospatial One Stop
initiative, a primary key assigner has been added to the main features or entities. This attribute
contains the agency, organization or jurisdiction that assigns and maintains the primary key.
Combining the assigner designation with the primary key, should achieve a nationally unique
key.

Forest ID
Forest ID Assigner
Forest Name
Forest Agency

Forest

Tree ID
Tree ID Assigner
Species
Variety

Tree

Figure 2-4 - Completed Data Model Tree and Forest

Another kind of attribute is a foreign key. A foreign key is a primary key from another
entity that points to a record in the related entity. For example, Corner ID may be a primary key
for an entity Corner and Boundary ID a primary key for an entity Boundary as shown in Figure 2-
5. The intersecting entity or relationship between Corner and Boundary is shown in Figure 2-5 as
the entity Corner Boundary. Within Corner Boundary are two foreign keys. The first is Corner
ID that points to an entry in the Corner entity and the other is Boundary ID that points to an entry
in Boundary. Again, this is shown in Figure 2-5. The entity Corner Boundary describes which
corners are attached to which boundaries.

Note on foreign keys – The foreign keys are shown on the entity relationship diagram and
are documented in the descriptions in this document. Foreign keys may not be needed in an
implementation particularly in a geographic information system where relationships can be
determined through spatial discovery and in a geographic information system or an object based
system.
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Record Boundary ID
Record Boundary ID Assigner

Corner Point ID
Corner Point ID Assigner
Corner ID

Corner Point

Record Boundary Corner Point ID
Record Boundary ID
Corner Point ID

Record Boundary Corner Point
Record Boundary

Figure 2-5 - Primary and Foreign Keys
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3. Entities and Attributes - Introduction

This section describes the definitions for the entities and attributes in the Content Data
Standard. Each entity has a definition and an accompanying set of attributes. The attributes have
a definition and a suggested list of domain of values.

The suggested domain of values does not include codes and minimizes the use of
abbreviations. Abbreviations are only used for cardinal directions, such as N for North. In a
physical implementation of this standard an organization may chose to use abbreviations or
codes. The suggested domain of values provides a checklist for implementation and supports the
definition of the attributes. In some cases, such as principal meridian, the standard provides the
complete list of all known principal meridians with their legal name.

Supplementary informative annexes for domains of values are provided for some of the
suggested domains in the standard.

An index for attributes is provided at the end of this section.

3.1 Entity Relationship Diagram

Figure 3-1 is a four-part entity relationship diagram for the entity and attribute definitions.
The standard diagram has been broken into four parts to provide a more readable diagram in this
document. Part 2 of the Standard describes how to read and understand the entity relationship
diagram convention used in Figure 3-1. The diagrams in Figure 3.1 are also included in separate
image documents on the Subcommittee web page. (http://www.nationalcad.org)
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Figure 3-1 - Entity and Relationship Definition Standard Entity Relationship Diagram -
Overview


