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Foreword

Geographic information, also known as geospatial information, both underlies and is the subject
of much of the political, economic, environmental, and security activities of the United States. In
recognition of this, the United States Office of Management and Budget issued Circular A-16
(revised 2002), which established the Federal Geographic Data Committee (FGDC) as a
coordinating organization.

Work on this standard started under the Geospatial One-Stop e-Government initiative. The
standard was developed with the support of the member agencies and organizations of the
FGDC and aids in fulfilling a primary objective of the National Spatial Data Infrastructure (NSDI),
that is, creation of common geographic base data for seven critical data themes. The seven core
data themes are considered framework data of critical importance to the spatial data
infrastructure.

The increasing need to coordinate collection of new data, identify applicability of existing data,
and exchange data at the national level led to the submission of this standard to the ANSI
process to become an American National Standard. The national standard contained in this
document and its parts was sponsored by Technical Committee L1, Geographic Information
Systems, of the InterNational Committee for Information Technology Standards (INCITS), an
ANSI-accredited standards development organization.

As the Geographic Information Framework Data Content Standard was developed using public
funds, the U.S. Government will be free to publish and distribute its contents to the public, as
provided through the Freedom of Information Act (FOIA), Part 5 United States Code, Section 552,
as amended by Public Law No. 104-231, “Electronic Freedom of Information Act Amendments of
1996".
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Introduction

The primary purpose of the Geographic Information Framework Data Content Standard, Part 7e:
Inland Waterways is to support the general use and exchange of geospatial information
concerning the navigable rivers (inland waterways). This effort is derivative of an ongoing
program within the U.S. Army Corps of Engineers (USACE), called the Inland Electronic
Navigation Charts (IENCs). The IENCs are posted on the Internet for direct download for use as
navigational charts for several of the major rivers within the United States.

Part 7e: Inland Waterways is one of five parts within the Transportation theme of the Geographic
Information Framework Data Content Standard. Together, these five parts provide a multi-modal
view of transportation, including road infrastructure, rail systems, air transportation, and
conveyances or public transit. The Inland Waterways part is unique, in that the USACE maintains
8,200 miles of rivers in 22 States. As a part of the Geographic Information Framework Data
Content Standard, the Inland Waterways part can enable a capability to construct a detailed
multi-modal description of a transportation system. Additional benefits of this part of the standard
the establishment and availability of inland waterway data through Web data services.
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Framework Data Content Standard — Inland waterways

1 Scope

The Geographic Information Framework Data Content Standard, Part 7e: Inland Waterways
provides common definitions and syntax to enable the use and exchange of geospatial data
content as compiled for the IENC. The part describes authoritative data content derived from the
IENC. Itis expected that in conjunction with the other parts of the Transportation theme, this data
will support the construction of a complex multi-modal model from disparate data collections and
from a variety of different government entities.

2 Conformance

Each thematic part of the Framework Data Content Standard includes a data dictionary based on
the conceptual schema presented in that part. To conform to the Base Document (Part 0), a
thematic dataset shall satisfy the requirements of the data dictionary for that theme. It shall
include a value for each mandatory element, and a value for each conditional element for which
the condition is true. It may contain values for any optional element. The data type of each value
shall be that specified for the element in the data dictionary and the value shall lie within the
domain specified for the element.

3 Normative references

Annex A of the Base Document (Part 0) lists normative references applicable to two or more parts
of the standard, including those other than the transportation parts. Informative references
applicable to the Inland Waterways part only are listed in Annex A. Informative references
applicable to two or more transportation parts only are listed in Annex C of the Transportation
Base (Part 7). Annex D of the Base Document lists informative references applicable to two or
more of the parts, including those other than the transportation parts.

4 Maintenance authority
4.1 Level of responsibility

The FGDC is the responsible organization for coordinating work on all parts of the Geographic
Information Framework Data Content Standard. The United States Department of Transportation
(USDOT), working with the FGDC, is the responsible organization for coordinating work on the
Geographic Information Framework Data Content Standard, Part 7: Transportation Base and
subparts (Parts 7a, 7b, 7c, and 7d, excluding 7e) and is directly responsible for development and
maintenance of the transportation parts (excluding Part 7e) of the Framework Data Content
Standard. The development and maintenance authority for Part 7e, Inland Waterways, is the U.S.
Army Corps of Engineers.

The FGDC shall be the sole organization responsible for direct coordination with the InterNational
Committee for Information Technology Standards (INCITS) concerning any maintenance or any
other requirements mandated by INCITS or ANSI.

4.2 Contact information
Address questions concerning this part of the standard to:

Federal Geographic Data Committee Secretariat
c/o U.S. Geological Survey

590 National Center

Reston, Virginia 20192 USA

Telephone: (703) 648-5514
Facsimile: (703) 648-5755_ __ _______

Internet (electronic mail): gdc@_fgdc gow

WWW Home Page:
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5 Terms and definitions

Definitions applicable to the Inland Waterways part are listed here. These definitions derive from
the IENC encoding guide [USACE, 2005]. Other definitions, applicable to multiple transportation
parts of the standard are defined in the Transportation Base (Part 7). More general terms can be
found in the Base Document (Part 0) of the standard. Users are advised to consult these
documents for a complete set of definitions.

51
depth contour

contour of equal water depth, which is sometimes significantly displaced outside of soundings,
symbols, and other chart detail for clarity as well as generalization

NOTE Depth contours, therefore, often represent an approximate location of the line of equal depth as
related to the surveyed line delineated on the source.

5.2
mile marker

distance mark not physically installed, denoting a system of reference for position along a
waterway

5.3
sailing line

generally accepted course or route on inland waterways used for navigation by commercial
vessels

NOTE The line is not always in the center of the river or waterway.

6 Symbols, abbreviated terms, and notations

The following symbols, abbreviations, and notations are applicable to the Transit part. Those
common to two or more transportation parts are listed in the Transportation Base (Part 7).
Symbols, abbreviations, and notations applicable to multiple parts, including the transportation
parts, are listed in the Base Document (Part (0).

IENC — Inland Electronic Navigation Chart
USACE - U.S. Army Corps of Engineers

7 Inland waterways model
7.1 Conceptual model for inland waterways

Subsections are presented below for this UML model. The following information includes a
narrative for context and understanding, and a table to define the contents.
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od Cortext Dimgram: Waterways /

whbstracts
wFeaturaw Transporfzfion Base: Transeq

Transportation Base: TranFeature {:]

+ status: CharacterString
+ lastUpdateDate: DateTime + fieldMeasure: Measure
+ length: Measure
aFeatures + geometry: GM_Curee [0.7]
Tran=portation Base:: + topalogy: TP DirectedEdge [0.7]
TranPaoint

+ geometn: Gh_Point [0.7]
+ topology: TP_Mode [0..7]

1

wF eaturan «Features wFeaturew
Praoject Depthérea Miletdarker SailingLine
+ geometn: Gh_Surface + geometne: GhA_Foint + minimumSeale: Integer [0..1]
+ minimumSeale: Integer [0..1] + information: CharacterString [0..1] + zailingLinell: Integer [0..1]
+ szourcelndicator: ExternalResource + sailinglinell: Integer[0.1] + sourcelndicator: ExternalResource
+ =zourcelndicator ExternalResource

Figure 1 — Primary UML classes for inland waterways

7.1.1 TranFeature

TranFeature is a superclass as referenced by the inland waterways model. See the
Transportation Base part of the standard for a full description of TranFeature. TranFeature
generalizes all of the feature subclasses in the inland waterways model.

7.1.2 ProjectDepthArea

ProjectDepthArea is a subclass of TranFeature. ProjectDepthArea has polygon geometry that
represents the area within the waterway bounded by a depth contour that denotes the designated
navigation area with a minimum depth of 9 feet.

7.1.3 MileMarker

MileMarker is a subclass of TranPoint. MileMarker has point geometry that describes the position
of a mile marker in or near the waterway to serve as a reference for distance along the waterway.

7.1.4 TranPoint

TranPoint is a subclass of TranFeature. See the Transportation Base part of the standard for a
full description of TranPoint.

7.1.5 TranSeg

TranSeg is a subclass of TranFeature. See the Transportation Base part of the standard for a full
description of TranSeg.

7.1.6 SailingLine

SailingLine is a subclass of TranSeg. SailingLine describes the sailing line, or recommended
transit route, based on sufficient water depth and permitted passage along the waterway,
between the 9-foot depth contours.

7.2 Inland waterways data dictionary

The data dictionary (see Table 1) describes the characteristics of the Inland Waterways part
classes presented in the UML diagram in Figure 1. The data dictionary is structured in
accordance with the Base Document (Part 0).
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Table 1 — Inland waterways data dictionary

Line Name/Role name Definition Obllga_\t!on/ Maximum Data Type Domain
Condition Occurrence

An area within the waterway

1 ProjectDepthArea bounded by a depth contour of at <<Feature>> Lines 2-4
least 9 feet
Area feature that denotes a water <<Type>>

2 geometry depth of at least 9 feet within the M 1 o Defined in ISO 19107

GM_Surface

waterway
Denominator of a ratio that is the

3 minimumScale recommended minimum scale for O 1 Integer >0
viewing
A character string referencing the <<DataType>>

4 sourcelndicator authoritative source of the data M 1 Framework:: Unrestricted
entity ExternalResource

5 MileMarker The abstraction of the mile markers <<Feature>> Lines 6-9
along the waterway

6 geometry A unique point that repre_sents the M 1 <<Type_>> Defined in ISO 19107
position of a waterway mile marker GM_Point

7 information Ac_idmonal information related to the (0] 1 CharacterString Unrestricted
mile marker
A unigue integer that associates

8 sailingLinelD MileMarker with a particular (0] 1 Integer >0
SailingLine
A character string referencing the <<DataType>>

9 sourcelndicator authoritative source of the data M 1 Framework:: Unrestricted
entity ExternalResource
The recommended transit route

10 SailingLine along the length of a waterway <<Feature>> Lines 11-13
within the ProjectDepthArea

1 minimumScale R’_ecc_)mmended minimum scale for o 1 Integer >0
viewing
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entity

ExternalResource

Line Name/Role name Definition Obllga_\t!on/ Maximum Data Type Domain
Condition Occurrence
12 sailingLinelD A unique |nteger that identifies a O 1 Integer >0
particular SailingLine
A character string referencing the <<DataType>>
13 sourcelndicator authoritative source of the data M 1 Framework:: Unrestricted
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Annex A
(informative)
Bibliography

The following documents contain provisions that are relevant to this part of the Framework Data
Content Standard. Informative references applicable to two or more transportation parts only are
listed in Annex C of the Transportation Base (Part 7). Annex D of the Base Document (Part 0)
lists informative references applicable to two or more of the parts of the standard, including the
transportation parts. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document applies.

USACE, April 2005, Inland electronic navigational chart, Chart no. 1 and encoding guide,
(Version 3.0)
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