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SECTION 1
INTRODUCTION
1.1

GIS UTILITY BACKGROUND

Oregon’s GIS Utility, called “navigatOR,” is a shorthand reference to the institutional
and technical environment that provides for the accelerated development, assured
maintenance, and effective sharing of foundational, location-based information for the
public and nonpublic sector user community in Oregon. navigatOR will support a wide
range of important programs and business requirements at the state, regional, and local
levels, including management of natural resources, infrastructure and asset management,
social services, public safety, and economic development. Broad participation,
responsive governance, appropriate technology, and adequate human resources
characterize the navigatOR initiative. It will leverage past, present, and future
investments by enabling frequent reuse through reliable discovery and appropriate
access, thus benefiting all Oregon citizens.
The Oregon Geospatial Enterprise Office (GEO) of the state’s Information Resource
Management Division (IRMD) is leading the navigatOR initiative. Currently, the
initiative is in Phase 1, which includes the development of a business case and a design
and plan for subsequent development and operations. PlanGraphics, Inc. was hired to
assist GEO with Phase 1 activities.
1.2

PURPOSE OF THIS REPORT

This conceptual design describes the foundation for long-term system development. It is
also the basis for preparation of a multi-year budget and implementation plan. This report
addresses one aspect of the project: the conceptual design. The conceptual design is a
description of the technical components and organizational structure of the GIS Utility to
serve as a foundation for detailed design, planning and budgeting, and phased
deployment and operation over a multi-year period.
1.3

CONTEXT AND COMPONENTS OF THE CONCEPTUAL DESIGN

The overall goal of the navigatOR initiative is to create a technical and organizational
structure, with necessary administrative and operational policies and procedures to:
• Accelerate the full completion of Oregon geospatial Framework data for the
entire state
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• Encourage and support geographic data sharing and access for a broad
community of users throughout Oregon, including all levels of government, the
private sector, not-for-profit organizations, and the general public
• Provide an efficient environment and tools to support ongoing update of
Framework geographic data
• Provide easily accessible services for geographic data searching and query,
GIS data access and download, and basic mapping.
Based on discussions with management and staff of the Geospatial Enterprise Office and
the project Steering Committee, the following major principles will guide the design of
navigatOR:
• Existing Systems: Make effective use of and build on existing hardware,
networks, and data sources.
• Core and Distributed Components: Support distributed data access to the
greatest extent possible but provide for centralization where it makes best use of
available networks and is most efficient in terms of data update and database
administration. This includes efficient access to geographic data providers (e.g.,
federal, state, or regional agencies; some local governments; and some private
companies) that provide robust Web-based geographic data access and services.
• Regional Resource Centers: A number of centers (likely located at state
universities or community colleges) with GIS data, software, and personnel
positioned to support users in specific sections of the state and particularly
positioned to support small counties and cities without the resources to develop
and sustain in-house GIS programs.
• Framework Data Prioritization: Provide a clear definition of data theme content
and format and a priority (importance for a broad user community) to each
Framework element.
• Software Use: Use ESRI software as the foundation for GIS database
management but employ practical standards, including applicable
Open Geospatial Consortium (OGC) specifications that support multi-format
data exchange, widely accessible Web-based applications, and industrystandard application development tools.
• Core Services: There will be a limited set of core services provided by the
GIS Utility’s management unit (the Geospatial Enterprise Office). These hosted
core services should concentrate on data management, data stewardship,
data/metadata access, and a limited suite of enterprise solutions, including a
geocoding application and other applications that support data quality assurance
and posting, hosting custom applications for specific agencies, etc. The design
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should not preclude additional value-added hosted applications (custom
mapping, location-based services, etc.)—a third-party (governmental or nongovernmental organizations) should be encouraged to provide “advanced”
services.
• Portal Interface: Access and navigation functions should be accessible by a
standard, menu-based portal with defined choices for search and access of data
and other data management functions. The set of data available and a welldefined set of functions will be clear and predefined so that a Web, menu-based
approach will work. Allow for the future implementation of a more freeform
“Google-like” search tool. Use ESRI’s Portal Toolkit and other tools developed
for the federal Geospatial One-Stop Portal initiative.
• State Data Center: House core navigatOR systems in the new consolidated State
Data Center and make use of its network links, system security, and resources
for system operation continuance and disaster recovery.
• Web-based Access: Design and develop an intuitive, Web-based menu interface
for data query and access applications. Use industry-standard Web-based
development and Web server tools. Establish links with other GIS portals
operated by agencies and organizations in the state. Where appropriate, build
Web-based functionality to integrate information from other GIS portals in
services offered by navigatOR.
• Standards Adherence: Define and adhere to a clear set of data content and
format standards. This includes standards approved by the Oregon Geographic
Information Council (OGIC) and other applicable organizations (e.g., FGDC,
OGC). Adopt a policy that encourages full standards compliance for Framework
data included in navigatOR, but establish a minimal level of initial compliance
for inclusion. Also allow for non-standard data to be “submitted to” navigatOR
for access (with the provision that this will be clearly identified as noncompliant).
• Organizational Structure: Create an organizational structure that includes a
strong governing board (initially the Oregon Geographic Information Council)
to provide leadership, set policies, and oversee the initiative, and a wellresourced management unit (initially in the Geospatial Enterprise Office) with
development and operational responsibilities. Explore options for future
management using other organizational options, such as a public corporation,
not-for-profit cooperative, or some other organizational approach.
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DEVELOPMENT PHASES

The GIS Utility will be developed according to a phased approach in which elements of
the system will be completed and deployed in an incremental fashion. Currently, Phase 1
(Requirements Assessment and Business Case) is ongoing and includes the assessment of
user needs, preparation of a business case, this conceptual design, and an implementation
plan. The goal for Phase 1 is to assess requirements, complete a conceptual design,
garner necessary support for the effort, and create a technical and organizational
foundation for subsequent development in later phases. It is important to note that during
and
after
Phase 1, the Oregon Geospatial Data Clearinghouse (OGDC), administered by the
Geospatial Enterprise Office, will continue to operate and provide data and basic
services, via the Web, to statewide GIS users. OGDC resources will be the core system
on
which
navigatOR will be based.
The main development of navigatOR will occur in Phases 2, 3, and 4 with full
deployment and operation occurring in Phase 5. The planned development/deployment
period covers six years from January 2006 to early in Phase 5 (by early 2012). Table 1-1
summarizes key objectives of Phases 2 through 5. This phase structure gives a general
schedule context for the GIS Utility development. The implementation plan, a later
deliverable, will define specific tasks and timing in more detail.
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Table 1-1: Summary of GIS Utility Development Phases
Phase Number
and Name

Planned
Timing

Organizational Objectives
• Establish a strong executive mandate and
governing board with clear policies and
procedures
• Establish GEO as designated GIS Utility
Management Unit and GEO roles and
resources
Phase 2: Very High• Set up/oversee committees/work groups
Priority
Jan. 2006 to • Work with agencies for business process
Organizational and
improvement and use of GIS
June 2007
System
• Pursue funding adjustments and joint
Development
project opportunities
• Identify/register participants (all state
agencies, selected regional and local
government, selected non-public sectors)
• Evaluate/identify sites for Regional
Resource Centers

Data Objectives
• Confirm data standards
• Complete very high-priority
Framework data development
• Set up data update/data
replication, and
QA procedures for very highpriority Framework data
• Build and deploy metadata
• Design and set up data
maintenance tools and
procedures (for data sets
deployed in this phase)

System Configuration Objectives
• Upgrade HW and SW for GEO
• Move Core Center to CNIC facility
and set up system admin and
network links
• Set up initial applications and
services
• Investigate/design Regional
Centers
• Pursue agency GIS server
consolidation
• Support broadband network
connections statewide
• Plan implementation for Regional
Centers

Other Objectives/Activities
• Prepare detailed operation
plan and policies
• Plan initial pilot project
(portal functionality)
• Plan and conduct education
and outreach activities
• Ongoing monitoring and
status reporting

Pursue and obtain statutory support
Ongoing oversight of Governing Board
Committees and work group operations
Phase 3: Enhanced
Continue work with agencies for business
Organizational and July 2007 to
process improvement and use of GIS
June 2009 • Pursue additional funding adjustments and
System
joint project opportunities
Development
• Identify additional participants (50% of
counties and additional municipal, regional,
and non-public sector participants)

• Upgrade HW and SW
• Complete all high-priority
Framework data development
• Build enhanced data
management applications and
• Set up data update/data
services
replication procedures for highpriority Framework data
• Put at least one Regional
Resource Center in operation
• Build/deploy metadata for highpriority data
• Design/set up data maintenance
tools/procedures (for data sets
deployed in this phase)

• Prepare detailed
operational plan
• Complete initial pilot
project, and plan additional
pilots for local/regional
agencies
• Continue education and
outreach activities

• Ongoing oversight of Governing Board
• Committees and work group operations
• Continue work with agencies for Business
Process Improvement and use of GIS
July 2009 to • Pursue additional funding and joint project
opportunities
June 2011
• Sign up additional participants (85% of
counties and additional municipal, regional,
and non-public sector participants)

• Complete most moderate-priority • Upgrade HW and SW
Framework data development
• Build enhanced data
management applications and
• Set up data update/data
services
replication/QA procedures for
moderate-priority Framework
• Put all Regional Resource
data
Centers in operation
• Build/deploy metadata for highpriority data
• Design/set up data maintenance
tools/procedures (for data sets
deployed in this phase)

• Prepare detailed
operational plan
• Complete pilot project
• Continue educational and
outreach activities

•
•
•
•

Phase 4: High and
Moderate Priority
System
Development

Phase 5:
Completion of
Deployment and
Ongoing Operations
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July 2011
and future

Sign up additional participants and continue
oversight of Governing Board and
committees.

Complete/deploy all but low-priority Continue system upgrades and
Framework data; continue work in expansion and ongoing operations
and system administration.
adding low-priority data themes.
Deploy all data for access; set up
data maintenance procedures.

PlanGraphics, Inc.

Continue monitoring and
reporting, outreach, and
educational activities.
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SECTION 2
EXISTING SYSTEM ENVIRONMENT IMPACTING DESIGN
2.1

STATUS OF OREGON GEOSPATIAL CLEARINGHOUSE

IRMD-GEO operates the Oregon Geospatial Data Clearinghouse (OGDC), which is a
Web-accessible service providing GIS data and an interactive mapping service for users.
OGDC provides a menu selection of data sets (concentrating on data compiled at a
1:24,000 or smaller scale). OGDC is housed at IRMD’s General Government Data
Center (GGDC) in Salem. It uses multiple Windows and Unix servers to support data
storage and administration, GIS applications, and Web services. Currently, the system
uses Oracle for database management and ESRI GIS software for spatial data
management and applications. OGDC will provide the system foundation for
development of navigatOR.
2.2

STATUS OF FRAMEWORK DATA THEMES

The Framework Implementation Team (FIT) of the Oregon Geographic Information
Council (OGIC) has worked for the past several years to define geographic data themes
that support a wide user community in Oregon. FIT’s work has resulted in the definition
of 14 Framework themes, each of which is comprised of several sets of GIS features
referred to as elements. The Oregon Framework themes are listed below:
• Geodetic Control
• Digital Orthoimagery
• Elevation
• Administrative Boundaries
• Hydrography
• Transportation
• Cadastral (property ownership)
• Preparedness
• Land Cover/Land Use
• Bioscience
• Climate
• Utilities
• Geoscience
• Hazards.
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The Framework Themes include GIS data that has both statewide and local significance
and supports the needs of federal and state agencies, general organizations, local
governments, utility companies, and the private sector. Since FIT was formed, the
definition of the Framework Themes has evolved and matured. As part of this Phase 1
project, GEO and the consulting team have worked with FIT members and others to
define data content, format, status, and priority for the Framework. In addition to
providing more detail about the themes, one major theme definition change has been
made—the former Cultural theme has been eliminated with the data elements from that
theme going to the new “Preparedness” theme and “Land Use/Land Cover.” An
additional category called “Reference” has been defined to include certain common map
reference data and features used with other themes.
Federal agencies, OGIC and the Geospatial Enterprise Office (GEO), individual state
agencies, and local governments have made great progress in developing these data
themes, but much work remains to complete them and provide full access. The
PlanGraphics Technology and Data Gap Analysis report (Deliverable 2D/3D,
October 2005) describes the current status in detail.
In summary, great progress has been made over the last ten years to develop statewide
coverage for the Framework. However, most of the data that is available today is
compiled at intermediate and general scales (1:12,000 scale and smaller), not the detailed
local data that is needed. In addition, many themes cover only part of the state. This is
changing through such projects as ORTrans (formerly referred to as AllRoads) and
ORMAP. Still, at the current rate of investment and development, full coverage will take
more than 30 years to complete, thus delaying benefits.
2.3

STATEWIDE COMMUNICATIONS NETWORK

Access to GIS Utility data and services and communication between individual
participating organizations at sites around the state is dependent on robust and secure
wide-area digital communications. This means broadband access (at least T-1 at
1.5 megabits per second) to data and services by any remote user. Users in Oregon are
geographically distributed with a concentration in the western part of the state. The
majority of federal and state government users will be located in Salem and Portland but
regional and field offices are located throughout the state, and access from many of these
sites will be important. Regional agency and local government offices at county seat
cities in all 36 counties will be important as well. Finally, the ultimate goal is to have
broadband access from any business or home in the state. Beyond access through fixed,
wired communication lines, the future will bring an increasing need and expanding user
base for wireless data access. With governmental support, communication service
providers have made considerable progress in the last five years in expanding digital
network access to many areas of the state, including the more rural portions.
2.3.1
1339.4
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The DAS Information Resources Management Division (IRMD) manages voice and
wide-area digital communications for most state agencies. As summarized in the
2003 DAS RFP for Computing and Network Infrastructure Consolidation (CNIC),
5,650 network nodes are serving state offices through 16 separate networks. This
includes the leased fiber network that links all state government sites in Salem. Wide area
digital communications are supported through a number of network hubs and high-speed
communication services (T-1 and DS3 Frame Relay and Direct Digital) leased primarily
from Qwest. The state’s current network includes three major data center hubs (in Salem,
Portland, and Eugene) and several dozen smaller data centers in other locations with
routers connecting remote sites throughout the state. This network provides high-speed
access to most state offices.
IRMD also operates a dial-up network in which it serves as an Internet Service Provider.
This network provides modem access to approximately 6,000 subscribers throughout
90 percent of the state’s area.
The current Computing and Network Infrastructure Consolidation effort (see Subsection
2.4), planned for initial deployment in 2006, will consolidate state government severs,
data storage, and related services. CNIC is also an opportunity for network service
convergence and enhancement. The CNIC project will include network changes and
consolidation to support greater efficiency, security, higher speeds in some cases, and
possible lower costs in network access to state government users.
2.3.2

Statewide Digital Network Access

Digital communications for data stewards and users outside of state government are
important for the long-term success of navigatOR. Initiatives in Oregon have greatly
improved digital broadband access across the state, and expansion of networks is
continuing. Like many states, network access is very good in urban and suburban areas
but lags somewhat in rural areas.
A major stimulus to statewide broadband network development came in 1999 through
Senate Bill 622, which authorized the creation of a Telecommunications Infrastructure
Account (TIA). The purpose of the TIA is to provide route diversity, broadband, and
advanced services for Oregon citizens and improved connectivity among Oregon
communities. The Oregon Economic and Community Development Department
(OECDD) administers the account, and decisions on projects and budgets are made by
the Oregon Economic and Community Development Commission, and the Connecting
Oregon Communities Advisory Board, on broadband digital services enhancement
projects throughout the state.

1339.4

PlanGraphics, Inc.

2-3

Conceptual Design for the Oregon GIS Utility—Final

December 30, 2005

OECDD is overseeing network development work in all regions of the state (see:
www.econ,state.or.us/telecom). These projects include five SONET (Synchronous
Optical Network) rings and nine current projects that are approved by the Oregon
Economic and Community Development Commission:
1. Southern Ring
2. Northwest Ring
– Portland Development Commission Project
3. Eastern Ring
– Malheur County Project
– Pendleton Project
– Pendleton/Milton-Freewater Project
– Union County Project
4. Benton-Lane-Lincoln-Linn Telecommunications Alliance
– Polk County Project
5. Central Cascade Ring
– Central Oregon Intergovernmental Council Project
– Gilliam, Sherman, and Wheeler counties Project
– La Pine Project.
The result of this network development will be to provide broadband digital access to all
areas of Oregon. Qwest, the major telephone and digital data services provider in the
state, along with other companies (e.g., Sprint, Verizon, CenturyTel), is continuing to
provide digital services to individual subscribers. Local cable companies are also
expanding their digital services to subscribers in many areas, at least in large and midsize cities. Digital Subscriber Line (DSL) service, providing speeds of at least 1.5
megabits per second (downstream to subscriber) and often much higher, is becoming a
popular option for digital access from homes and businesses. Figure 2-1 shows current
city-by-city DSL availability (source: OECDD).
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Figure 2-1: Oregon Cities with DSL Service (source: OECDD)

Broadband network availability to the large majority of large, mid-size, and small cities
in the state is currently very good and will improve. As pointed out in comments at the
2004 Eastern Oregon Telecommunications Forum (see Edwin Parker,
“Telecommunications in Oregon Today,” August 2004, www.ortcc.org), gaps still exist
in the availability of service and higher costs for service in rural parts of Oregon.
Continued network expansion through the OECDD TIA initiative, combined with other
economic incentives to provide better service in rural areas, will, in the future, increase
availability and service to the last mile (to home and business subscribers in rural areas).
Oregon subscribers in most cities have multiple options for Internet Service Providers
(ISPs) to provide Web-based access and related services.
2.3.3

Current Network Services and Impact on the GIS Utility

The GIS Utility will make use of the current and improving state government network
and the overall digital network services being deployed statewide by private
communication suppliers (often with incentives and support from the TIA). Broadband
access in most parts of Oregon is now quite good and will continue to improve, and ISPs
will continue to provide service options for users. These current and expanding digital
network resources will provide an excellent backbone for the GIS Utility, including
1339.4
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access to core data and services, exchange of data among GIS Utility participants, and
access to data and services among sites that are maintaining GIS databases and Webbased services.
2.4

STATE COMPUTER AND NETWORK INFRASTRUCTURE
CONSOLIDATION

The Computer and Network Consolidation (CNIC) project, launched by DAS with
legislative approval (see www.oregon.gov/DAS/IRMD/cnic_welcome.shtml), has the
following mission:
To reduce costs while maintaining or improving service levels through
consolidation of the state’s computing and networking infrastructure.
The main state agency participants in CNIC are:
•
•
•
•
•
•
•
•
•
•
•

Dept. of Administrative Services
Dept. of Consumer & Business Services
Dept. of Housing & Community Services
Dept. of Corrections
Dept. of Education
Employment Dept.
Dept. of Forestry
Dept. of Human Services
Dept. of Revenue
Oregon State Police
Dept. of Transportation
• Dept. of Veterans’ Affairs.
A central element of CNIC is the construction of a new data center facility to allow the
consolidation of the three current main data centers and many of the individual servers
and storage systems maintained by state agencies. The new State Data Center (SDC) is
now complete. The CNIC project is now in Stage 2, detailed technical design and
planning, which includes:
• An overall consolidation strategy (agency by agency, platform by platform, or a
combination of both)
• A consolidation sequence for each participating agency
• An acquisition plan for hardware and software
• A test plan for each agency
• A staffing model for the data center
• A service management plan
• A facility equipment layout plan.
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The CNIC project will result in a more efficient, robust, and secure computing and
networking environment for state agencies. The GIS Utility will use SDC resources for
support of core data management and GIS services and will make use of enhanced
network capabilities to support state agencies and offer Web-based services and
information sharing with data stewards and users throughout Oregon.
2.5

APPLICABLE TECHNICAL STANDARDS

Technical standards on which navigatOR design is based cover computing infrastructure,
software and applications, and data content and format. Standards are accepted
specifications that guide design, procurement, and system development.
navigatOR standards come from the following sources:
• National or International Standards Organizations (A): Governmental bodies,
independent standards organizations, or industry consortia, including the
Federal Geographic Data Committee (FGDC), International Organization for
Standardization (ISO), the National Institute of Standards and Technology
(NIST), the American National Standards Institute (ANSI), and the Open
Geospatial Consortium (OGC).
• Oregon State Government Organizations (B): State agencies or bodies that have
defined standards or specifications impacting navigatOR, including the
Information Resources Management Division, the Oregon Geographic
Information Council (OGIC) and subgroups operating under its direction, and
state agencies that have formally defined standards for information
management.
• De Facto or Project Standards (C): Includes standards which may not be
formally defined by a standards organization but which have been adopted for
navigatOR. In some cases, these may represent widely used technologies (de
facto standards) or standards, which have their source from another state or
local government.
This report will not attempt to identify all information technology standards that will
underlie the development of navigatOR. Only key standards that will impact
navigatOR deployment will be explicitly identified.
See Appendix A for a complete list of government, independent, and industry
organizations involved in setting and promoting information technology and
GIS standards.
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Standards covered in this conceptual design fall into the following categories:
•
•
•
•
•
•
•

Server-based Hardware
Network Protocol, Services, and Management
GIS Software and Applications
Web-based Services and Applications
GIS Data and Metadata Content and Format
Data Quality and Maintenance
GIS Products.

Table 2-1 presents individual standards under each of the categories above. In some
cases, current standards have been accepted or documented or are in the process of being
codified. In other cases, no formal standards are in place, and in most cases, defining
such standards is outside the scope of this conceptual design and must be done as part of
detailed design and specifications in a later phase. Table 2-1 is a starting point for the
development of a comprehensive set of standards covering all operational areas of the
GIS Utility. Such standards would be approved following a process similar to that now in
place within OGIC. Standards would apply most directly to the GIS Utility Core Data
Center and Regional Centers. Many of the standards would be recommended for
participating users to support smooth interoperability.

Standard
Computer Hardware
Server Operating
System
Server Product
Specifications
Server-based
Storage Units
Server Physical
Location
Desktop and
Peripheral
Hardware

Standards
Category

Table 2-1: Technical Standards for navigatOR

Description and Source

B

Windows-based servers follow architecture standards of IRMD.

C

Specifications on processor type, memory, and other configuration details based on
project requirements.

B

Specifications for secure, RAID-based storage follow IRMD architecture standards.

B

Core Data Center at CNIC facility in Salem. Regional Centers at approved facilities.

Windows-based PCs with standard Web Browser software is basic standard.
Detailed specifications based on needs of specific user groups. Standards for other
peripheral hardware (plotters, scanners, etc.) based on user requirements.
A = National or International Standards Organizations, B = Oregon State Government Organizations, C = De Facto or
Project Standards

C

Note: The URL addresses in this table were last updated on December 30, 2005. For the latest URLs, please go to
http://egov.oregon.gov/DAS/IRMD/GEO/standards/standards.shtml
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Standards
Category

Table 2-1: Technical Standards for navigatOR (continued)

Standard
Network Protocol, Services, and Management
WAN Services

B

Description and Source

Network protocols, equipment, service providers, etc., for wide area
communications follow IRMD architecture and CNIC practices. Network access
should exceed T-1 speeds.
Wireless connections based on services available in specific user areas.

Wireless Services
C
Internet/Web
Any ISP use for navigatOR follows IRMD practices and CNIC standards.
C
Service Providers
Integration with
Other Networks
C
and Systems
Network
Network management and system administration hardware and software follow
Management and
B
IRMD architecture and standard practices in CNIC.
Administration
GIS and Database Management Software and Applications
Server-based GIS
Software

C

Desktop/Client
GIS Software

C

Server-based
Database
Management
Software
Special
Application
Software

B, C

ESRI ArcSDE is standard for geographic data management. Also includes other
ESRI server-based packages, ArcGIS suite (server-based licenses for users),
ArcIMS (Web-based GIS), and ArcGIS Server. Other server-based GIS software is
possible but will be subject to approval that takes into account requirements for
interoperability and the needs of specific user groups.
Access via Web Browser with no client GIS software or desktop-resident
GIS software with ESRI desktop software as the default (ArcGIS, ArcExplorer,
ESRI application extensions). Standard policies should allow use of non-ESRI
software as long as there are no technical barriers to directly reading ESRIformatted data and data to be shared is readable by ESRI software.
SQL Server DBMS supported by IRMD and used with ArcSDE is the standard for
the Core Center. Other SQL compliant DBMS software fully compatible with
ESRI ArcSDE and ArcGIS are acceptable.

All ESRI special application packages and extensions and approved
ESRI business partner packages are acceptable assuming they serve an
administrative or user requirement.
Default environment is Visual Basic for Applications for most GIS applications,
Application Design
using the functionality bundled within ArcMap. For special needs, this can be
and Development
C
supplemented by Python scripts (in ArcGIS 9) or by use of independent
Software
executables compiled using a COM-compliant tool.
All applications will require sound technical and user documentation. For technical
documentation, this includes documentation in the application code, as well as
Application
written documentation that defines application functionality, components, variables,
Documentation
B, C
controls, and flow. For user documentation, this includes interactive help features
and Management
and on-line documentation and written user manuals. Follow industry-best
practices and project-related requirements.
A = National or International Standards Organizations, B = Oregon State Government Organizations, C = De Facto or
Project Standards

C

Note: The URL addresses in this table were last updated on December 30, 2005. For the latest URLs, please go to
http://egov.oregon.gov/DAS/IRMD/GEO/standards/standards.shtml
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Standards
Category

Table 2-1: Technical Standards for navigatOR (continued)

Standard
Description and Source
Web-based Services and Applications
Web Server
Any IRMD-supported Web Server software, which is also compatible with
B
ESRI software, is acceptable. This now includes Microsoft and Apache.
Software
Web Services and
Portal Standards

A, C

Web-based
Design Standards

A, C

Follow specifications to be defined for navigatOR, but apply best practices and
concepts from other efforts, including a) OGC Web Feature and Web Map
specifications, b) Federal Geospatial One-Stop Portal, c) successful GIS portals
operating in other states, regional, and local organizations.
Follow industry-best practices for Web-based application design for basic
page layout, navigation, inclusion of mandatory elements, and controls. For
map displays, always include certain basic elements: a) locational reference
map, b) dynamic labeling of the scale c) intuitive tools for pan, zoom, and
other basic display functions, and d) legend identifying the meaning of
symbols and colors.
Status: Formal standard not in place

GIS Data and Metadata Content and Format
Follow naming and basic content as defined by the Oregon Framework
Data Themes and
A, B,
Implementation Team (FIT) at www.Oregon.gov/DAS/IRMD/GEO/fit/FIT.shtml and
Feature Content
C
Data Theme
Attributes

A, B,
C

Spatial Reference
and Coordinate
Systems
Geospatial
Metadata

A, B

further defined in this conceptual design.
Requirement for basic set of attributes as defined by the FIT and further defined in
this conceptual design.
OGIC-approved standard
http://www.oregon.gov/DAS/IRMD/GEO/coordination/projections/projections.shtml.
Call for state-centered Oregon Lambert projection and the State Plane and
UTM Coordinate Systems.
OGIC-approved use of FGDC metadata standard
http://www.oregon.gov/DAS/IRMD/GEO/standards/docs/CSDGMv2_0698.pdf
Standards for coding and classifying geographic features for data themes. Include
OGIC standards, FGDC standards, and project-related standards. OGIC has a
process for review and approval of standards which can be reviewed at:
http://www.oregon.gov/DAS/IRMD/GEO/standards/docs/Standards_Development_
Effort.pdf . The main Web page for information on all of the OGIC-endorsed
standards is: http://www.oregon.gov/DAS/IRMD/GEO/standards/standards.shtml.
Some of the more important standards include:

GIS Data
Classification
Schemes

A, B,
C

● Cadastral: ORMAP standards and OGIC Cadastral Standard
http://www.oregon.gov/DAS/IRMD/GEO/docs/cadastral/cadastralstandardv1_1.p
df
● Transportation Features: OGIC-approved Oregon Road Data Standard
http://www.oregon.gov/DAS/IRMD/GEO/standards/docs/OR_Trans_Standard_V
4_0.pdf
● Address: OGIC-approved Oregon Geospatial Data Addressing Standard
http://www.oregon.gov/DAS/IRMD/GEO/standards/docs/ORAddressContentStdv
1.pdf
● Hydrography Features: OGIC-approved hydrography standards
http://hydro.reo.gov/documentation/hydrodatadictv_12_03.pdf,

A = National or International Standards Organizations, B = Oregon State Government Organizations, C = De Facto or
Project Standards
Note: The URL addresses in this table were last updated on December 30, 2005. For the latest URLs, please go to
http://egov.oregon.gov/DAS/IRMD/GEO/standards/standards.shtml
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Standards
Category

Table 2-1: Technical Standards for navigatOR (continued)

Standard
Description and Source
GIS Data and Metadata Content and Format (continued)
● Hydrologic Units: OGIC-approved hydrologic Unit standard
http://hydro.reo.gov/documentation/watershed_datadic_01_04.pdf.
● Climate: OGIC-approved
http://www.oregon.gov/DAS/IRMD/GEO/standards/docs/Climate_Standard.pdf.
● Cadastral: OGIC draft standard
http://www.oregon.gov/DAS/IRMD/GEO/docs/cadastral/cadastralstandardv1_1.
pdf.
● Geologic data: OGIC standard
http://www.oregon.gov/DAS/IRMD/GEO/docs/geoscience/ORGeologicDataStan
dard_ver1.pdf.

GIS Data
Classification
Schemes
(continued)

A, B,
C

● Soils: OGIC standard (uses FGDC-approved standard):
http://www.oregon.gov/DAS/IRMD/GEO/standards/docs/SoilGeodataStandard.pd
f.
● Geodetic Control Data Content Standard (uses FGDC and federal Geospatial
One-Stop Standard as approved by ANSI)
http://www.oregon.gov/DAS/IRMD/GEO/fit/docs/geodcontroldatacontentstdv3.p
df.
Classification and coding standards for other Framework Data Themes,
particularly Public Safety, Bioscience, Hazards, and Land Use, may come from a
number of sources, including:
• Federal Geographic Data Committee
(www.fgdc.gov/standards/standards.html)
• Federal Geospatial One-Stop Portal initiative
(www.geo-one-stop.gov/Standards/index.html)
• Individual state and federal agencies with de facto standards.

Raster Data
Format and
Content

A, B

● Oregon Terrestrial Raster Elevation Data Standard (version 1.04)
http://www.oregon.gov/DAS/IRMD/GEO/standards/docs/elevstandarddraft.pdf
● Content Standards for Digital Orthoimagery (uses FGDC standard)
http://www.fgdc.gov/standards/status/sub3_6.html

Where appropriate, database design will begin with a logical model defining
entities and logical relationships. This may use a data modeling tool such as
Visio. The logical model is the basis for a physical design. Where appropriate, the
Data Model and
logical models and design will use accepted standards or templates at least as a
A, C
Physical Design
starting point. See ESRI:
(http://support.esri.com/index.cfm?fa=downloads.dataModels.gateway) as one
main source for template data models designed for ESRI implementations.
NavigatOR will support import and export of data in all commonly used GIS and
CAD standards, including a) ESRI formats (Shapefile, binary export format), b)
XML (for certain data types), c) GML (OGC), d) AutoCAD (may be subject to
GIS Data Import
certain format and georeferencing requirements), and e) common raster formats
A, C
and Export Format
(JPEG, TIFF, GeoTIFF, MrSID). NOTE: ESRI has incorporated an extensive set
of capabilities for data format translation and import/export from the
SAFE Software FME suite. These tools should be used when needed.
A = National or International Standards Organizations, B = Oregon State Government Organizations, C = De Facto or
Project Standards
Note: The URL addresses in this table were last updated on December 30, 2005. For the latest URLs, please go to
http://www.oregon.gov/DAS/IRMD/GEO/standards/standards.shtml
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Standards
Category

Table 2-1: Technical Standards for navigatOR (continued)

Standard
Data Quality and Maintenance
Feature Structure
and Placement

C

Positional
Accuracy

A, B

Orthoimage Data
Resolution and
Format

A, B

Feature
Currentness

C

Feature
Completeness

C

Graphic Integrity

C

Attribute Accuracy
and
Completeness

Description and Source

Includes basic quality requirements for GIS feature capture, including a) relative
accuracy of feature placement, b) logical connectivity for linear network features,
and c) rules governing linear and polygon topology.
Status: No formal standard, but specifications are defined for individual data
capture projects.
Use FGDC-approved standards (Geopositional Accuracy Standards, Part 2 and
Part 3) for geodetic control and horizontal and vertical map feature accuracy:
www.fgdc.gov/standards/status/sub1_2.html
www.fgdc.gov/standards/status/sub1_3.html.
Follow specifications for image format and resolution in the 2005 statewide
orthoimage project.
Reflects the timing of GIS update relative to changes that impact the features that
actually exist. Standard drives the frequency of data update and will vary from
theme to theme.
Status: No standard in place; needs to be defined for each data element.
A measure of how closely the map features stored in the GIS database match the
actual features on the ground expressed as error of omission (missing features) or
error of commission (feature in GIS but not actually existing). Expressed as percent
error.
Status: No formal standard but needs to be incorporated into specifications for data
capture projects. Requirement will vary depending on the data theme and project.
Includes basic requirements for digital map conversion to ensure graphic quality in
such areas as linework gaps and overshoots, edgematching, duplication of
features, connectivity, and flow direction for linear networks.
Status: No formal standard in place. Specifications are defined for individual data
capture projects.
A measure of error in the attribute database taking into account such concerns as
errors in attribute values, proper formatting of attribute data (conformance with field
length and data type in design), and proper logical “linking” of attribute records with
map features.
Status: No formal standard but needs to be incorporated into specifications for data
capture projects. Requirement will vary depending on the data theme and project.

GIS Products
For specific map products, use, to the greatest extent possible, standard symbology
sets already in use by federal and state agencies or endorsed by professional
associations. Standard symbology will be defined on a case-by-case basis.
Map design should adhere to accepted cartographic practices for the layout of
title, map content, borders, legends, scale indicator, source attribution,
Basic
explanatory notes, north arrow, disclaimer information, etc., for the purpose of
Cartographic
making the map (hard copy or interactive map display) esthetically pleasing and
C
Design and Map
understandable. To the extent possible, follow OGIC Map Elements Standard:
Layout Standards
http://www.oregon.gov/DAS/IRMD/GEO/standards/docs/OGICMapElementsStand
ardv1.pdf
As a general rule, annotation and labeling of map features will be attribute-driven
(label values dynamically accessed from attributes in the GIS database and
Map Annotation
displayed interactively). For certain map products, stored map annotation classes
C
Rules
exist in which the position and appearance of the annotation labels is adjusted
and customized.
A = National or International Standards Organizations, B = Oregon State Government Organizations, C = De Facto or
Project Standards

Symbol and Line
Types

A, B,
C

Note: The URL addresses in this table were last updated on December 30, 2005. For the latest URLs, please go to
http://www.oregon.gov/DAS/IRMD/GEO/standards/standards.shtml
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SECTION 3
SYSTEM CONFIGURATION
3.1

OVERALL SYSTEM CONFIGURATION CONCEPT

The navigatOR system configuration can best be described as a distributed and loosely
coupled network made up of organizations and physical locations that serve the following
main roles:
• GIS Utility Governing Board: Provides program oversight, approval of policies,
and oversight of the GIS Utility Management Unit.
• Core Center system administration: Responsible for overseeing Core GIS
Utility Data Center system operation and access; ensuring proper data/metadata
management, security, and quality; and providing specific services and
applications for user access. This function will be provided by GEO.
• Regional Resource Center system administration: Oversight and operation of
each Regional Resource Center system operation and access; ensuring proper
data/metadata management, security, and quality; and providing specific
services and applications for user access. Regional center management in
coordination with GEO will provide this function.
• GIS data stewardship: People or organizations with specific responsibility for
updating data and metadata, integrating data from primary sources, and
providing it for access through navigatOR. (see Deliverable 3E: Geographic
Data Stewardship and Best Practices)
• Distributed GIS Web services: Web-based GIS services providing data and
applications for users by organizations that have a program responsibility to
serve a specific user community and provide certain types of data and services.
• GIS users: Consumers of data and services who gain access to navigatOR to
support their program and business needs.
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The overall system configuration for navigatOR consists of the components illustrated in
Figure 3-1. This figure represents a mature system that will be fully deployed early in
Phase 5 (2011), but significant parts of this system will be in place by the end of Phase 3
(2008).
Figure 3-1: Conceptual Configuration of navigatOR—Oregon’s GIS Utility
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The main components are described in Table 3-1.
Table 3-1: Main Components of the navigatOR System Configuration
A: Network
Connections

This “virtual component” conveys the idea that navigatOR will make use of all
available network links in the state. This includes access by existing dedicated local
and wide area communications (e.g., state government network) and all other
services allowing Internet communications for users inside and outside the state.

B. Core GIS Utility
Data Center

The main “hub” for GIS data and services operated by the GIS Utility Management
Unit (IRMD-GEO). The Core Center will store and host selected Framework data
and metadata for all Framework data for Web-based access for all participants.
Basic services for data management and quality assurance, data search, query
and access, basic map display, and other services that support access to
Framework data. The Center will also serve as a directory and connection point to
GIS resources and distributed sites. It will include server and storage hardware,
GIS and database management software, and important system management
software necessary for sound system and database administration and security.

Regional Centers will host data and GIS services for users in a selected
geographic area. The Regional Centers play several roles similar to those played
by the Core Data Center: a) maximize network bandwidth for remote users by
locating data closer and providing more convenient network links to users in the
region, b) provide an option for local hosting of GIS services (beyond data
C. Regional Resource management) for low-resourced counties and cities that need GIS capabilities, c)
Centers
provide generally available technical support to GIS users, d) support effective local
data maintenance, e) support overall state goals to extend technology access to
underserved areas of the state. This Conceptual Design identifies a total of four
Regional Centers (specific location or administering organization not yet identified).
The actual number of sites put in place through Phase 4 may be different
depending on the evolution of needs and participation levels.

D. GIS Data Steward
Sites

Designated stewards—those organizations that have a lead responsibility for
collecting data and original source material—will perform the majority of Framework
data update and maintenance. This includes multiple federal and state agencies,
local government departments, utility companies, and other participants. For some
themes, data may be uploaded to the Core Data Center for hosting, but the
stewards will manage other data sets with access provided at their sites.

E. Distributed Webbased GIS Sites

Distributed Web-based services, maintained and operated by participating
organizations (public sector and non-public sector), which will allow access to data
and GIS services. NavigatOR will enable direct links and, subject to security
controls, transparent access to GIS data stored at these sites. GIS software and
middleware will make the link transparent.

The broad user community includes any public sector or non-public sector
organization or member of the public that chooses to use the GIS Utility.
State agency users, most of whom have direct, high-speed access through the
F1. State Government state’s digital network. Most state agency users will be connected to a local area
Users on High-speed network with a router that connects to the statewide area network. Their
Network
configuration will allow high-speed intranet Web-based access to the Core Data
Center and Internet Web access to external sites.

F. GIS Utility Users
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Table 3-1: Main Components of the navigatOR System Configuration (continued)

F2. Other Users

F3. Wireless Access

G. External
Databases and
Applications

3.2
3.2.1

Includes all participating public sector organizations (federal, tribal, regional
agencies, special districts, local governments, and public universities), private
companies, and the general public) with Web connections for access to the Core
Data Center, Regional Centers, or Distributed Sites (E) maintained by participants.
These users will access navigatOR data and services using any available
communication services, including dial-up in some cases.
In the future, navigatOR will support field and mobile data access through wireless
data communications from vehicle-based computers or portable/hand-held devices.
The availability and speed of wireless communications will be very dependent on
service providers in specific geographic areas, but the overall trend is for wireless
communications to become ubiquitous and faster.
Access will be provided to and from non-GIS databases and applications that
require geographically referenced data or specific services to geographically enable
those external systems. The nature of the access may range from data download
to more interactive data and application integration.

GIS UTILITY SERVICES AND PORTAL DESIGN
navigatOR Services

Web-based services are broadly defined as any user-accessible functions or applications
that are provided (hosted) through navigatOR or a data steward that participates in the
GIS Utility program. These range from a basic set of functions for data management and
access to a rich set of “value-added” applications for GIS query, mapping, hosting, and
analysis. For a review of GIS-related services being provided by other GIS Web-based
portals around the USA, refer to the GIS Utility Case Study Summary document. This
report characterizes the main types of services that are provided by these systems and
which are candidates for deployment as part of navigatOR.
There is a major need for data management and access services to support users,
implying an augmentation to those services now available through the Geospatial Data
Clearinghouse (OGDC). Table 3-2 summarizes potential navigatOR services and the
recommended role that they should play in the short term and long term. Short term (S)
implies that service would be deployed in the first two years of navigatOR development
and would continue (and will be enhanced as needed) throughout the rest of the
development and future operations. Long term (L) implies services to be developed and
deployed through the remainder of the projected six-year development period. Table 3-2
cites the types of services appropriate for the different elements of the GIS Utility
program, including the Core Center, Regional Centers, and distributed data steward
organizations and GIS Web services. This last element includes any organization that has
accepted a role for the update of data accessible through navigatOR and/or which
provides external Web-based applications using data access through navigatOR.
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Table 3-2: Potential Web-based Services for navigatOR

Data Stewards/External
Web Services

Description

Includes the full range of system and database administration functions
that are needed on an ongoing basis. Includes such functions as setSystem and Database
up of user accounts and workspaces, monitoring and responding to
Administration
problems with system and network performance, overseeing security,
performing back-ups, etc.
Easy-to-use applications that support ongoing update to existing
GIS databases and corresponding metadata sets. These could be
GIS Data and Metadata
deployed as interactive applications in which the user (data steward) is
Update Applications
making updates directly to a navigatOR core server via the Web or
involves uploading of data, which has been updated externally.
Applications and procedures for checking and assuring the quality of
GIS data prior to its posting and making it accessible to users. This
includes automated and manual quality control checks used during
data conversion (e.g., by conversion contractors) and final quality
GIS Data Quality
assurance checks by GIS Utility Management Unit and/or data
Checking and Posting
stewards. Data quality checking would examine data completeness,
positional accuracy, attribute accuracy, graphic integrity, and other
parameters that confirm adherence to database standards and design
specifications.
An intuitive menu-based interface allowing users to search metadata to
identify and access GIS data and obtain information about its content,
Metadata Search and
format, quality, etc. The menu-based approach would provide a series
Query—Menu-based
of pre-designed searches based on known GIS data categories and
attributes launched by menu button picks.
The free-form approach supports unstructured queries to find GIS data
by entering free-form text or key words. Intelligent search software
Data Search and
would perform geographic-based searches that would identify the data
Query—Free-form
required by the user. This would employ a “Google-like” interface in
Search
which text terms could be used to isolate specific types of data for
desired geographic areas.
Interactive menu-based and map-based tools to quickly define
geographic areas for viewing or other applications. Geographic
navigation and search applications would allow menu selections for
Geographic Navigation
defined units of geography (county, special district, watershed, etc.),
and Search
address, or place name. In addition, this would provide an interactive
map with selection, pan, and zoom tools to find a geographic area of
interest.
Provides a standard set of interactive tools for map viewing, including
Interactive Map Viewing
pan, zoom, turning on/off data elements, and symbology.
Access and display of orthoimagery. Allows fast pan and zoom in a
manner where pixel resolution is automatically adjusted based on area
Orthoimagery Viewer
of view. May also include basic tools for image enhancement, as well
as export and download.

Regional Data Center

GIS Web Service

Core Data Center

General Timing for
navigatOR
Components*

S

S/L

S

S

S/L

S

S

S/L

S

S

S/L

S

L

L

L

S

S/L

S

S

S/L

S

S

S/L

*S = Short-term, L = Long-term
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Table 3-2: Potential Web-based Services for navigatOR (continued)

Standard Map Access
and Download

Interactive Map
Composition
Directory of Contacts
Links to External Sites

Basic GIS Attribute
Query and Display

Document Query and
Access

Route Planning

Geographic
Measurements

1339.4
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stewards/External Web
Services

Data Set Selection and
Download

Description
Menu-based selection and download (FTP) of pre-packaged data sets
(specific collections of GIS data elements and attributes). This service
would include a function to re-create the standard data sets on some
interval as updates to the GIS database occur. This may be enabled
through a simple “click and ship” application that allows on-line
selection of an area and data to download.
Includes the design of standard maps (pre-packaged, published maps)
with a pre-selected set of data elements and map design (map layout,
colors, symbology, annotation, etc.). These maps would be available
through a menu selection for download to users in a standard
displayable and printer/plotter compatible format (standard raster
format like TIFF or JPG, PDF, ESRI MXD or PMF, etc.). This service
includes a function to update the standard maps on a periodic basis as
GIS data is updated.
On-line tools (using GIS software functions) allowing a user to design a
custom map on-line and display the results or create a map document
for saving. This service would provide at least a minimal set of tools to
manipulate map display parameters (layout, map margin elements,
colors, symbology).
Updated set of contact people and organizations inside and outside or
Oregon that can provide information and support to GIS Utility users.
Direct Web links to GIS Web services that participate in the GIS Utility
program. These links would allow users to directly connect to these
external sites and access data and on-line applications available
through them.
Interactive map, menu, and text-based query of attributes for map
features. This includes simple map-based selections (display of
attributes for one or more selected features) or general Boolean
attribute queries returning and highlighting a set of features that meet
the criteria.
Query and access to any stored documents that are logically related to
GIS features. This would best be enabled in a simple menu-based
query that allows a user to access a document of a certain type (text,
published map, scanned document, CAD file, site photograph, etc.).
The documents would be identified and could be opened in a separate
window.
Interactive service (like Mapquest) allowing users to enter from-to
address or landmarks (public building names), view the route between
them, and generate driving directions or other information abut the
route.
Interactive applications to perform simple map-based measurements,
including point-to-point distance, linear distance along feature (road
segment), area calculation, perimeter calculation, and buffer area
calculation.

Regional Data Center

GIS Web Service

Core Data Center

General Timing for
navigatOR
Components

S

S/L

S

L

L

L

L

S

S/L

S

S/L

S

S/L

S/L

L

L

S/L

L

S

L
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Table 3-2: Potential Web-based Services for navigatOR (continued)

Geographic Analysis

Address Matching/
Incident Mapping

Geocoding Engine

Geographic Data
Rectification

Geographic Data
Translation
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Data Stewards/External
Web Services

Enhanced Query and
Map Viewing

Description
Could include a wide range of custom queries that go beyond basic
attribute queries. These would be geared to a specific user community
and discipline and would provide more detailed query options and
output. Some examples (which are partially operational now by user
organizations) include: a) economic development query providing
potential sites for development, b) facility profiler for environmental
regulatory constraints, and c) parcel/tax lot query and access.
Interactive access using GIS software functionality for spatial analysis.
These are on-line applications that would require a reasonable level of
server resources for analysis of spatial data and map feature
relationships. Some of these functions could be of general interest, but
others would be specific to a user group. This includes network
analysis, terrain analysis, map overlay, and calculation of various types
of descriptive geostatistics.
Application allowing the entry of an address or formatted address
database and display of those addresses as point features on a map
display (street centerlines and other data elements).
Software and a service that supports the cleansing and proper
formatting of databases with spatially referenced data (data fields with
address or other locational keys) so that they may be used consistently
in geographic analysis and mapping applications. Often this includes
the appending or correction of street address fields to meet format and
data quality requirements. This would use packaged software (perhaps
with some customization) to accept the source data and perform
certain operations (parse concatenated fields, correct non-standard
street names, assign addresses based on standard place names, and
other functions) to deliver an output file that meets data standards and
can be used in address-based applications.
Acceptance of non-georeferenced data sets (e.g., raw scanned aerial
photography, survey plat with only local coordinates) and assignment
of coordinate control to georeference the data. This could include a
range of spatial rectifications and coordinate assignment (basic
geometric adjustment, rubber sheeting, affine reprojection, etc.)
Modification of the format of a source file into a new format. This may
include a) translation from one vendor GIS or CAD format to another
(e.g., among Intergraph, ESRI, and AutoCAD formats), b) translation of
one raster or document format to another, or c) the translation from one
map projections and coordinate system to another.

Regional Data Center

GIS Web Service

Core Data Center

General Timing for
navigatOR
Components

L

L

S/L

L

L

S

L

S

S

S/L

S

S/L

3-7

Conceptual Design for the Oregon GIS Utility—Final

3.2.2

December 30, 2005

navigatOR Interface

Web services from navigatOR should be provided through a Web-accessible portal that
gives users an intuitive interface for accessing data and services. This navigatOR portal
may be based on emerging portals such as GOS2 or even plug directly into GOS2.
Guidelines for sound GIS portal design are described in a number of sources, including:
• ESRI
Whitepaper,
June
2004,
“GIS
Portal
(www.esri.com/library/whitepapers/pdfs/gisportal.pdf)

Technology”

• PlanGraphics Project Deliverable 4B, June 2005, GIS Utility Case Studies,
available
with
password
through
the
project
Web
site
(www.plangraphics.com/projects/Oregon_GIS_Utility/)
• Proven Portals: Best Practices for Planning, Designing, and Developing
Enterprise Portals, Addison Wesley Publishers, ISBN: 0-321-12520-7
• Geospatial One-Stop Portal: Design and specification documents for Federal
government’s portal design and development (see www.geo-one-stop.gov).
The GIS Utility portal design and development should adhere to the following basic
design principles and best practices:
• Employ consistent look-and-feel standards and use mandatory elements (Home
Button, Search Buttons, Date Stamp, Contact Information, District Logo, online help, and tool tips). The portal Home Page should use elements that are
considered standard for Web page design:
– Title/Heading Region: Sometimes called the banner region and
containing the portal name, logo, and other main ID information
– Portal Index Region: Containing a listing of the portal site’s main
content and a site index link placed in the upper cell on the left side
menu panel of the page
– Update Region: Listing the most recent updates to portal content and
functionality placed at the lower cell on the page’s left side menu panel
– Main Content Introduction/Explanation Region: Describing portal
purpose and services located in the center panel of the page
– Portal Services Region: Containing an accessible list of the portal’s
services and interactive software applications, including site search, online help, glossary of terms, data search and access, interactive mapping,
and graphing located on the right side menu panel of the page
– External Links: Important Links to external Web services
1339.4
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– Contact, Feedback, and Privacy Region: Sometimes called the footer
region and containing links to obtain contact names, addresses,
telephone numbers, and email addresses; display a user feedback form;
and access a privacy statement located at the bottom of the page
• Web-based GIS services, in addition to providing a central source of data and
services, should provide links to other Web services. PlanGraphics
Deliverable 4E provides information about most of the Web GIS services in
Oregon that may be linked to navigatOR.
• Web-based GIS systems must be intuitively designed for ease of use. Anyone
must be able to use the Web-based GIS system to obtain information. Users
should only have to click their mouse two or three times to reach useful
information. Consideration should be given to the possible need to support
access by the physically disabled.
• Most Web-based GIS applications providing map displays should comply with
cartographic standards discussed in Section 2. In addition to including the basic
Web page elements mentioned above, the applications should generally include
the following types of features that add to usability and understanding for users:
– A small-scale reference map that shows the location of any large-scale
map displays
– A dynamic label of the scale for a current map display
– Intuitive tools for pan, zoom, and other basic display functions
– A legend identifying the meaning of symbols and colors
– Scale bar, north arrow
– Disclaimer statement.
• Web-based GIS systems must be designed for flexibility and expansion for the
implementation of new technologies and data capacities. The system must be
scalable to meet the rapidly changing information technology realm and the
multitude of data requirements of the system’s user base. NOTE: The Federal
Geospatial One-Stop program and the current development of the operational
portal should be followed in the future since it may provide design ideas and
functionality appropriate for navigatOR.
In regard to options and design of the interface for geographic data searching,
PlanGraphics recommends that the navigatOR portal implement a simple menu-based
search interface, as opposed to a more sophisticated free-form “Google-like” capability
as called for by the Federal Geospatial One-Stop portal effort. Note that if a free-form
query interface is developed for the GOS, it may provide some capability that could be
implemented for the GIS Utility in the future.
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HARDWARE, SOFTWARE, AND NETWORK REQUIREMENTS AND
RECOMMENDATIONS

3.3.1

Core GIS Utility Data Center Configuration

The Core GIS Utility Data Center will be set up and operated, for the foreseeable future,
by the State of Oregon IRMD. IRMD’s Geospatial Enterprise Office (GEO) will be the
Management Unit responsible for operations. Initial operations will be housed at the
current OGDC site (the General Government Data Center) in Salem and will use the
current hardware and software. However, the current configuration is undergoing some
changes. Figure 3-2 depicts the configuration as it is expected to look at the end of 2005.
This configuration includes several Windows-based servers performing dedicated
functions: a) database management, b) ArcSDE, c) miscellaneous software management
and applications, and d) server-based GIS software and applications. One Unix server
will be maintained as the Web Server. Most data will be maintained on IRMD’s storage
area network (SAN). When it is moved to the new consolidated data center (currently
under construction) in 2006, the system configuration will be similar to this but will use
available resources for storage, network connections, and security.
Figure 3-2: Configuration at the End of 2005
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GIS services will be based largely on ESRI software. On the server side (at the Core and
Regional Centers), the main GIS software components will be:
• ArcSDE for spatial data repository management (the Geodatabase)
• ArcGIS Server for development and deployment of robust server-based
GIS applications with full access to ArcObjects
• ArcIMS for Web-based GIS and metadata search, access, display, mapping, and
simple analysis; may include use of ArcIMS extensions developed by ESRI or
other software companies to provide custom applications accessible via simple
Web browsers
• Multi-format Data Access, Import and Export: Data stored in a variety of
formats will need to be accessed and imported and exported. The Core and
Regional GIS Utility Data Centers will include server-based tools to support
direct access of different formats (on-the-fly transformation) and translation of
formats for import and export to and from users and data stewards. ESRI
provides its Interoperability suite of tools, and other vendors and organizations
provide software as well.
The ArcSDE Geodatabase will use a commercial relational database. Currently, OGDC
uses Oracle, but Microsoft SQLServer is being considered for the future.
ESRI and other vendors also provide server-based software products to support
GIS portal development and a variety of database management tracking functions, which
might be used for the GIS Utility.
GIS managers and users will employ a thin or thick client configuration to support their
GIS needs. Many users will require only a standard Web browser to access GIS data
interactively from navigatOR servers. Other users requiring additional functionality will
use one or more of the available desktop software products, including:
• ArcExplorer: An add-on to the Web browser, which extends users’ ability for
viewing and manipulation of Web-based GIS data.
• ArcReader: Free software that supports easy viewing, display, and printing of
maps stored in ESRI formats.
• ArcGIS Suite: Includes licenses for ArcView, ArcEditor, and ArcInfo, which
provide a range of functionality, including simple query and display, data
capture and update, map design and production, and a wide range of statistical
and spatial analyses.
• ArcGIS Extension Software: Software packages that are integrated with the
ArcGIS suite that provide additional functionality, some of which will be
needed by navigatOR management and system administrators or by users. Some
1339.4
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examples from ESRI include 3D Analyst, Geostatistical Analyst, ArcScan,
Network Analyst, and Spatial Analyst.
• Database Development Tracking and Quality Assurance: Software to support
large-scale database conversion projects, including tracking of deliverables and
quality control and assurance. ESRI offers a software package called Production
Line Tool Set (PLTS), and other vendors offer software as well.
• Geocoding Engine: Software to support geocoding services for non-standard
databases. This software examines non-standard geocoded files in databases
(mainly addresses) and applies a logic to “fix” problems in format and content
(non standard parsing, field length and type, incorrect street types or names,
etc.) and generate a modified database with a fix for as many problems as
possible. Software provided by ESRI could be used (e.g., application built in
ArcGIS Server), or third-party software could be used.
As indicated above, navigatOR will be based largely on Windows-based
GIS software from ESRI, but as the system matures, the Linux OS may be considered
and other GIS software, including Open Source options, will be explored and considered.
During the next six to seven years as navigatOR is being fully developed and deployed, a
number of configuration upgrades and changes will occur. While these cannot be fully
predicted at this time, general projections are made and used in a long-range planning
and budgeting process. Figure 3-3 provides a schematic representation of potential
changes and upgrades to the 2005 Core Center configuration shown in Figure 3-2,
including the following routine upgrades and major changes to the configuration during
the development period.
• 2006: Move from the GGDC to the new consolidated data center. Make
incremental memory upgrades to existing servers.
• 2006-2007: Move and consolidate some or all of the estimated 20 state agency
servers (supporting GIS) into the consolidated data center. Ideally, this will
result in physical consolidation of servers and storage (and, therefore, a
reduction in the number of devices supported).
• 2007: Replacement of the current Unix-based Web Server. Includes a possible
move to Windows or a Linux-based dual or quad processor server with
increased memory (16 GB or more).
• 2007-2008: Upgrade to SAN-based storage to increase availability from
approximately 400 GB to 1 TB.
• 2008-2009: Major replacement of Windows Servers (database and application
servers) to increase memory and processing power. Move to quad processor
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servers with greatly increased memory (at least 16 GB) and current industrystandard processors.
• 2010: Potential upgrade for fault-tolerance. Based on a review of system
resources and requirements, consider and execute upgrades for server-based
fault-tolerance (redundant systems) at key points of failure. This may include
one duplicate Web Server and another server configured as a backup for SDE
and ArcIMS.
• 2011 and into the future: Incremental upgrades of processors and memory.
Figure 3-3: Potential Changes and Upgrades to the 2005 Core Center
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Regional GIS Utility Data Center Configurations

The system configurations at the Regional Data Centers would include a hardware and
software configuration similar to that existing at the Core Data Center with efficient
capability for data transfer and replication. The specific configurations will depend upon
design work and agreements reached with organizations (e.g., community colleges)
supporting the Regional Centers. The minimum configuration is illustrated in Figure 3-4.
Figure 3-4: Minimum Recommended Configuration for Regional Centers

This configuration includes at least two Windows-based servers, one database/application
server, and one Web server (both dual or quad processor units). External software would
include ESRI GIS software (ArcSDE, at least six ArcGIS seat licenses with one of those
being a full ArcInfo license, and ArcIMS), Oracle or SQLServer RDBMS, and other
software packages needed to support applications. The Regional Center configuration
would be connected with high-speed lines to the statewide WAN with firewalls and other
security measures.
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SECTION 4
DATABASE CONTENT, FORMAT, AND STATUS
4.1

OVERALL GIS DATA CONFIGURATION AND CONTEXT

The GIS Utility will be configured to support the following types of geographically
referenced data:
A. Framework GIS Data
B and D. Framework and non-Framework Metadata
C. Non-Framework GIS Data
E. Geographically referenced Digital Documents
F. External Databases.
These data types are shown in Figure 4-1 and explained in Table 4-1. The focus of the
navigatOR database is the Framework GIS data. This data configuration recognizes,
however, that there are data types that can be related to the Framework Themes that are
important for users.
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Figure 4-1: Data Types to be Supported by navigatOR
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Table 4-1: Explanation of Main Data Types Supported by the GIS Utility
Includes all Framework map data (C1, the State of Oregon 14 Framework themes) in
graphic form (vector and raster map layers) and associated core tabular attribute data
(C2). These data will reside and be maintained at the Core GIS Utility Data Center or
at data steward sites. These data will adhere to accepted Framework data standards
governing format, content, quality, and design specifications at the Core Center. Data
will be managed in an ArcSDE spatial database. The core attribute data (also
managed within the ArcSDE database) will be maintained in RDBMS tables (Oracle
or SQLServer). The attribute data will include, at a minimum, unique identifiers
(primary keys) and important secondary key fields for the map features. In some
cases, attributes will be included for important descriptive information about map
features (e.g., feature type or class, basic descriptive information).
GIS data themes exist in the following major formats:
A. Framework GIS
Data

a)

Vector: Map features and locations which are represented as single X,Y or X,Y,Z
coordinates (point features) and as strings of coordinates (line or area features).
Certain complex types of vector features are also used such as networks, which
consist of a connected set of points (nodes) and linear segments.

b)

Raster or Grid: A geographically registered “layer” that is in raster, not vector,
map form—a matrix of square or rectangular cells (pixels) with a defined area,
each corresponding to a location, and having an assigned value or values. This
could be a digital orthoimage (compiled from aerial photography or satellite data),
a geo-registered image without full ortho control (e.g., scanned a rubber-sheeted
aerial photograph), a map stored in grid format with values assigned to cells, or a
grid-based digital elevation model.

c)

Triangular Irregular Network (TIN): A lattice of triangles of different sizes in which
vertices are assigned a value (normally elevation) and triangle faces have a
specific slope and aspect.

B and D.
Framework and
non-Framework
Metadata

Metadata is tabular data maintained in relational data tables, which provides
descriptive information about the GIS data. Metadata complies with FGDC’s “Content
Standard for Geospatial Metadata” and includes information about GIS data content,
source and steward, quality, format, currency, key words, etc. Metadata is the
foundation for ongoing update and query/search of data by users. It provides
information that supports the proper and effective data use. At a minimum, each data
theme should have up-to-date, data set-level metadata, but in some cases, featurelevel metadata will exist as well.

C. NonFramework GIS
Data

This includes GIS map layers that do not fall under the definition of the 14 Oregon
Framework themes. This includes GIS layers that have a feature content different
from the Framework Themes or which does not fully adhere to Framework data
standards. This recognizes that there will be useful GIS data sources, perhaps
addressing special projects for specific sites, which should be accessible through
navigatOR if they meet minimal standards for quality and format.
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Table 4-1: Explanation of Main Data Types Supported by the GIS Utility (continued)
Includes any type of document that can be referenced to a mapable point or area
location or a map feature in the GIS database. This includes the following formats of
documents:
- Text Documents or Forms (e.g., engineering project specifications, field data
inventories, inspection forms, etc., stored in a text format like Microsoft Word, PDF,
etc.)
E. Geographically
Referenced Digital
Documents

- Scanned files: Includes many types of documents that are stored in a raster format
such as TIFF or JPEG. This primarily includes documents that have been scanned
from original hard copy sources (paper reports, engineering or architectural design
drawings, forms, field reports, etc.).
- CAD files: These files contain detailed land survey and engineering drawing
information. CAD features are stored as point, line, or polyline features and often
are defined and stored parametrically (defined geometric shapes, including arcs,
spline curves, ellipses, etc.). CAD data (e.g., AutoCAD or other format) may or may
not be referenced by geographic coordinates or just use local coordinate grids.
- Digital Photos: Digital photographs of a particular site maintained in a standard file
format.

F. External
Databases

Tabular databases, usually maintained in a relational database, contain key fields that
support logical linking or integration with GIS data. Numerous examples of such
databases, maintained by virtually any organization, could be used with
navigatOR. Some examples include: a) assessor databases (e.g., multi-account file),
b) demographic databases (e.g., Census data), c) employment statistics (linked by
address or district), d) public health service incidents, e) traffic volume data, and
f) water quality sample data. Integration of such external data could be enabled
through an on-line link (tightly coupled integration) or by downloading selected data
from the external database.

Organizing a collection of GIS data in a way that makes it easy to access and distribute is
complicated by the fact that it is a two-dimensional and sometimes a three-dimensional
format. GIS data sets occupy a certain geographic extent and also have an inherent scale
and accuracy associated with its compilation and which governs its use. The conceptual
database design includes a general categorization about the compilation scale and typical
scale for data use and presentation. These categories are described in Table 4-2.
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Table 4-2: Scale Categories
Scale
Category1

Scale
Range2

Map
Accuracy3

Common Examples
of Map Products

General

1:50,000 to 1:100,000

25 to 200
meters

Countywide comprehensive plan maps; climatic
phenomena; eco-region maps; regional land cover
maps

Intermediate

1:10,000 to 1:50,000
(1” in. = 833 ft. to 4166 ft.)

3 to 30 meters

USGS 7.5 minute topographic maps; utility service area
maps; FEMA Flood Insurance Rate Maps; NRCS Soil
Survey Maps; statewide DOQ imagery; hydrography;
many types of maps that use the USGS 7.5' quad as
base.

Local

1:1,200 to 1:10,000
(1” in. = 100 ft. to 833 ft.)

.3 to 6 meters

Local tax lot maps; local utility distribution system
maps; many administrative boundaries; local road
centerlines and address points

Site-specific

1:1,200 and larger
(1” in. = 100 ft. and larger)

.5 meters or
finer

Local subdivision plats; local site plan maps;
construction plans or as-built drawings

Footnotes:
1

Terms used for general categories that represent a range of scales and associated level of detail at which maps are
compiled and used.

2

Range of scales at which maps in this category are typically compiled and used. Expressed as a representative fraction
(RF) and inch-foot equivalent.

3

Normal level of absolute accuracy for most maps in this category. This is considered to be a minimal level of expected
accuracy. With greater use of high-precision photogrammetric mapping and GPS equipment for field data collection and
post-processing, these accuracy levels can often be much better.

4.2

FRAMEWORK GIS DATA THEMES

The conceptual database design defines the format and content of data themes that are
considered important for multiple organizations at the federal, state, regional, and local
level. This design includes GIS features that fall into the 14 Framework themes defined
by the Oregon Framework Implementation Team (FIT) and a new Reference category.
The 14 themes are described below. Each of the Themes includes a number of data
elements. Table 4-3 summarizes the data elements under each theme, and Appendix B
provides a more detailed description of content, format, and priority.
Geodetic Control
Geodetic control provides the means for determining locations of features referenced to
common, nationally used horizontal and vertical coordinate systems. Geodetic data
provide the basic reference framework for all geospatial data, as well as a method for
using different layers and sets of spatial data together. Geodetic data are essential in
developing a common coordinate reference for all other geographic features. Horizontal
or vertical location is used as a basis for obtaining locations of other points. Latitude,
longitude, and ellipsoid height are determined relative to the Geodetic Reference System
of the 1980 ellipsoid, a mathematical model of the earth. Orthometric height is
determined relative to the most current geoid model for the United States, GEOID93,
developed by the National Geodetic Survey.
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Digital Orthoimagery
An orthoimage is a georeferenced image prepared from a perspective photograph or other
remotely sensed data in which displacements of images due to sensor orientation and
terrain relief have been removed. Many geographic features can be interpreted and
compiled from the orthoimage. Orthoimages can serve as a backdrop in addition to
linking the results of an application to the landscape.
Elevation
Elevation refers to a spatially referenced vertical position above or below a datum
surface. Digital, georeferenced elevation data exists in several forms, including digital
elevation models (DEMs), triangulated irregular networks, vector contour files, and spot
elevations. The other forms of elevation data can be derived from DEMs, so the DEM
serves as the minimum element for elevation data within the Oregon Framework.
Administrative Boundaries
Administrative and governmental boundaries are the district, service, governmental,
election, and census polygons that serve to organize administrative and governmental
functions. Administrative and governmental boundaries define geographic areas within
which resources are targeted and services are managed.
Hydrography
Hydrography includes geographic features that represent streams, lakes, reservoirs,
rivers, and other surface drainage features. The elemental feature of the Pacific
Northwest Hydrography Framework is the stream, defined from its headwaters to the
mouth. Its unique ID is referred to as the LLID (Longitude/Latitude Identifier).
Transportation
The road, rail, air and water transportation network, along with associated features,
facilities, and attributes constitute the transportation theme. This theme includes a linear
referencing system important for locating incidents within the network. In addition, a
feature ID is being developed and applied to every segment of the network and to all
associated features and facilities.
Cadastral (property ownership)
Cadastral information is the spatial and attribute data describing parcels of land and the
rights people hold to those parcels. Cadastral data serves as the foundation upon which
the majority of local thematic spatial data is compiled. In Oregon, the Public Land
Survey System (PLSS) serves as the cadastral reference grid to which land rights features
and attributes are linked.
Preparedness
This theme includes elements of specific importance for emergency planning and for
response and management of specific emergency events, including natural hazards, local
public safety (fire, law enforcement, emergency medical), terrorist threats, or other
concerns. Addresses are an important location key for meeting these needs. Addresses are
typically attribute information linked to individual tax lots as discrete site addresses, and
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it is advisable to develop point locations for site addresses. Many other elements exist
that are an important part of emergency management and public safety.
Land Cover/Land Use
This theme includes elements that describe the natural and built cover on the earth’s
surface and the human use of land. Areas are categorized according to a specific land use
or land cover classification scheme.
Bioscience
Bioscience features relate to biological data sets of statewide concern. Many of the
bioscience features relate to the biological information needs of the Oregon Plan for
Salmon and Watersheds established by Executive Order. The goal of the Oregon Plan is
to enhance, restore, and protect Oregon’s native salmonid population, watersheds, fish,
and wildlife habitat and water quality while sustaining a healthy economy.
Climate
The climate theme includes information on the geographic distribution and variability of
temperature, precipitation, wind, and related data elements.
Utilities
The Utilities theme encompasses all infrastructure for the provision of water, sewer,
telecommunications, electric, gas, and waste management services to citizens and
businesses. This includes major generation, storage, treatment, and transmission
facilities, as well as local networks for service provision to individual customers.
Depending on the type of service and specific areas, utility services may be provided by
government agencies, special service districts, private companies, or utility cooperatives.
Geoscience
This theme provides information about the physical characteristics of the rocks, soils, and
land forms in Oregon, which are important to large sectors of the economy (agriculture
and natural resources), construction (road and building), hazards planning, and many
facets of public and private activity.
Hazards
This theme includes the most likely natural hazards threatening life and property in
Oregon. Some elements record occurrences, while others reflect the results of modeling
to anticipate potential hazards.
Reference
This newly defined category includes elements and data sets that provide general
locational reference and background information to support map display, geographic
queries, and GIS applications that involve general map reference.
Appendix B has a more detailed description of content and format for each theme and
data element in the theme (see Table B-1). Table B-1 also identifies key database
attributes (primary and secondary data keys that uniquely identify the feature or provide a
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logical link with other features; a priority code is explained below). The priority of the
data theme is a reflection of its general importance to all GIS users and its role in a
centrally coordinated, statewide enterprise GIS program. Priority is defined in one of the
following categories:
• Very High—These elements are essential and are needed on a frequent basis by
a large part of the GIS community in Oregon. Very often, these elements serve
as a foundation or reference for other data compilation or map presentation.
Resources should be applied to the development of these themes as a top
priority.
• High—Very important to the majority of the GIS user community in Oregon.
These elements directly impact multiple business processes and drivers in the
state, and their use is expected to deliver significant tangible and intangible
benefits. These data elements should receive major focus (and allocation of
resources) for full deployment and for access by users.
• Moderate—These elements are needed by multiple user groups in the state and
are considered an important part of navigatOR. Some of these elements may be
critical or play a very significant role supporting the programs of individual
organizations or user groups but may not be frequently accessed by a majority
of the participants. These elements are considered a lower priority for allocation
of resources for navigatOR, but resources from specific organizations may
support their development and maintenance on a more aggressive schedule.
• Low—These elements a) have low importance in support of business needs for
the statewide GIS user community, or b) may be very important for some
organizations and/or are more special-purpose in nature and are not being
directly coordinated as part of the navigatOR initiative (although their
development may be encouraged). These elements should be developed as
resources are made available.
The assignment of priority is the result of a review of data needs, as well as an evaluation
of business processes, state GIS drivers, and the status of GIS database development.
Input for priority assignments was provided by the Geospatial Enterprise Office (GEO)
and the Framework Implementation Team.
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Table 4-3: Summary of Data Theme Content
Geodetic Control
Orthoimagery
Elevation

Administrative
Boundaries

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Geodetic Control Points (VH)
.5-meter DOQs (VH)
1-meter DOQs (VH)
Aspect (M)
Bathymetry (M)
Digital Elevation Models—Detailed (L)
Digital Elevation Models—General (H)
Agricultural Water Quality Mgmt. Program
Boundaries (L)
Air Control Regions Quality (L)
Air Quality Maintenance Areas (L)
Ambulance Districts (H)
American Indian Reservations and Trust
Lands (H)
Area Commissions on Transportation (M)
Census Geographies (2000) (H)
City & County Comprehensive Plan
Designations (L)
City Limits (H)
Clean Water Services Districts (L)
Coastal Zone Boundary (L)
Community College Districts (H)
Councils of Governments Boundaries (L)
County Boundaries (H)
County Boundaries – WA, CA, ID, NV (L)
Designated Scenic Areas (state
designation) (L)
Development Districts (L)
Domestic Water Supply Districts (H)
Downtown Districts (L)
Drainage Districts (H)
Drinking Water Protection Area (L)
Education Service Districts (H)
Election Districts—Federal (H)
Election Districts—Local (L)
Election Districts—State (H)
Emergency Communications Districts (H)
Employment Regions (M)
Enterprise Zone Boundaries (L)
Federal Agency Organizational Boundaries
(M)
Federal Urban Transportation Boundaries
(L)
Fire Districts (H)
Fire Management Districts (L)
Fish Management Districts (L)
Forest Protection Districts (VH)
Greenways (L)
Groundwater Management Areas (M)
Groundwater Restricted Areas (L)
Health Districts (H)
Irrigation Districts (H)
Library Districts (H)
Mass Transit Districts (H)
Metropolitan Service Districts (H)
MPO Boundaries (L)
National Forest Boundaries (M)
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• Other Survey Control Points (M)
• 30-meter DOQs (L)
• Slope (M)
• Spot Elevations, Mass Points (M)
• Elevation Contours (VH)
• National Memorials, Parks, Scenic Areas,
etc. (H)
• Neighborhood Associations (L)
• Non-attainment Areas (M)
• Oil Spill Geographic Response Areas (M)
• Open Burning Areas (L)
• Oxygenated Gasoline Control Areas (L)
• Park and Recreation Districts (H)
• People’s Utility Districts (H)
• Port Districts (H)
• Prevention of Significant Deterioration
Class 1 Areas (L)
• Regulated Use Zones (L)
• Road Authority Districts (M)
• Roadless Areas (L)
• Rural Fire Protection Districts (H)
• Salmon Trout Enhancement Program
Districts (M)
• Sanitary Districts (H)
• School Districts (H)
• Service Districts (H)
• Shellfish Management Program Areas (L)
• Soil and Water Conservation Districts (H)
• State Agency Administrative Subdivisions
(L)
• State Boundary (H)
• State Forest Boundaries (H)
• State Park Boundaries (H)
• Tax Code Boundaries (H)
• Taxing Districts, Other (L)
• Time Zone Boundary (L)
• Transportation Districts (H)
• Urban Growth Boundaries (VH)
• Urban Renewal Districts (H)
• Urban Reserve Areas (L)
• Urban Unincorporated Areas, Hamlets,
Villages (L)
• Vector Control Districts (H)
• Vegetation Line (L)
• Voting Precincts (H)
• Wastesheds (L)
• Water Control Districts (H)
• Water Improvement Districts (H)
• Watershed Council Boundaries (H)
• Wildlife Management Units (M)
• Zip Code Boundaries (H)
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Table 4-3: Summary of Data Theme Content (continued)
Hydrography
Transportation

Cadastral

Preparedness

Land Cover/
Land Use

Bioscience

Climate
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

th

Hydrologic Units (1-6 Fields) (H)
Water Bodies (VH)
Water Body Shorelines (M)
Address Ranges (VH)
Airports (H)
Bridges (H)
Cable Cars and Chairlifts (L)
Culverts (H)
Heliports (H)
Lighthouses (L)
Navigation Hazards (M)
Ports (M)
Railroads (H)
Donation Land Claims (L)
Geographic Coordinate Data Base (GCDB)
(M)
Multi-account File (H)
PLSS (H)
Commercial Key Assets (M)
Dam Facilities (VH)
Emergency Facilities (H)
Emergency Reference Data Stations (L)
Emergency Service Zones (ESZ) (VH)
Evacuation Routes (VH)
Hazardous Materials Sites (VH)
Hospitals and Medical Facilities (VH)
Military Facilities (M)
Monuments/Icons (H)
Archaeological Sites (H)
Cemeteries (L)
Ecoregions (L)
Historic Sites (H)
Land Cover (M)
Land Use—Detailed (M)
Anadromous Fish Abundance (H)
Anadromous Fish Habitat Distributions (VH)
Aquatic Habitat (H)
Aquatic Species and Ranges (H)
Existing Vegetation (H)
Fish Stock Status (L)
Hatchery Release Locations (L)
Historic Vegetation (L)
Cloud Cover—Monthly Average (L)

•
• Commercial Data Sets (L)
• Fog Occurrence in Western Oregon (L)
• Length of Growing Season (L)
• Precipitation: 100-year (M)
• Precipitation: 24-hour Intensity (L)
• Precipitation—Historic Daily (L)
• Precipitation—Historic Monthly (H)
• Precipitation—Mean Monthly and Annual
(M)
• Snow Water Equivalent (M)
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• Water Points (M)
• Watercourses (VH)
• Reference Points (FTRP) (L)
• Road Centerlines—Local (VH)
• Road Centerlines—State and Federal
Highways (VH)
• Route—Mileposts (VH)
• Trails (M)
• Transportation Structures—Local (L)
• Transportation Structures—State and
Federal Highways (L)
• VOR (M)
• Public Land Ownership (H)
• State Government Properties (H)
• Subdivision Plat Maps (L)
• Tax Lots (VH)
•
•
•
•
•
•
•
•
•
•
•
•

Port Facilities (VH)
Public Building Footprints (VH)
Public Safety Response Areas (local) (H)
Public Safety Station Locations (H)
Rail Facilities (M)
Schools (H)
Site Address Points (VH)
Stadiums (H)
State Police Post Boundary (H)
Wildfire-related Facilities (M)
Park and Recreational Facilities—Local (L)
Park and Recreational Facilities—State,
Federal (M)
• Zoning (all lands) (L)
• Zoning (non-UGB lands) (L)
•
•
•
•
•
•
•
•

Marine Species Habitat Distributions (H)
Potential Vegetation (L)
Riparian Areas (VH)
Seed Zones (L)
Terrestrial Species/Distribution (H)
Wetlands—LWI (H)
Wetlands—NWI (VH)
Wildlife Habitat Distribution (H)

• Snowfall Monthly and Annual (M)
• Soil Freeze Depth (L)
• Soil Temperature (L)
• Solar Radiation—Monthly Average (L)
• Temperature Monthly Mean Min/Max
(M)
• Temperature Ranges (L)
• Temperature—Historic Daily (M)
• Temperature—Median First/Last 28 Deg
F Dates (L)
• Windflow—Monthly (L)
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Table 4-3: Summary of Data Theme Content (continued)
Utilities

Geoscience
Hazards

Reference
Category

4.3

• Electric Distribution Facilities (L)
• Electric Generation and Transmission
Facilities (VH)
• Gas Distribution System (L)
• Municipal Watersheds (M)
• Oil and Gas Supply and Transmission
Facilities (H)
• Recycling Facilities (L)
• Sanitary Sewer Treatment and Collection
Facilities (M)

•
•
•
•
•
•
•
•
•
•
•
•
•

Detailed Soil Survey (H)
Geology (H)
Avalanche Zone (M)
Coastal Erosion Areas (H)
Debris Flow Hazard Zone (L)
Drought Areas (M)
Dust Storm Occurrence (L)
Earthquake Hazard (H)
Floodplains (VH)
Assessor Map Boundaries (M)
Cities (M)
Coordinate Systems (H)
Demographic Data (M)

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Septic Systems (L)
Solid Waste/Transfer Sites (L)
Storm Drainage Basins (L)
Storm Sewer/Drainage Control Facilities
(L)
Telecommunications Facilities (VH)
Utility Easements (L)
Utility Service Areas (M)
Water Distribution Facilities (M)
Water Supply and Transmission Facilities
(H)
Water Supply Watersheds (M)
Geomorphology (L)
Physiographic Provinces (L)
Landslide Zones (H)
Tsunami Inundation Zone (H)
Volcano Hazard (M)
Wildland/Urban Interface Boundary (VH)
Windstorm Hazard (L)
Winter Storm Hazard (L)

• Digital Raster Graphics (M)
• Geographic Names Information System
(GNIS) Points (M)
• Indices (M)

DATABASE DEVELOPMENT APPROACH AND STATUS

Appendix C provides details about GIS data status, sources, and database development
for the Framework data. As already noted, certain data elements within several themes
are in active development, and in some cases, statewide coverage is complete. This is
true of selected medium- and small-scale layers, as well as tax lot data being developed
under the ORMAP program and statewide road centerline and address data from the
ORTrans program. Also, an update to the statewide orthoimagery database is being
compiled through a partnership of multiple state and federal organizations.
Developing the wide array of data elements in the 14 Framework themes will employ
many types of GIS data capture and compilation techniques—dependent on the nature of
the data and availability of sources. The principal techniques and approaches for
GIS database development are summarized in Table 4-4.
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Table 4-4: Principal Techniques and Approaches for GIS Database Development
GIS Data Capture/
Compilation
Technique

Explanation

Capture of map features (buildings, road networks, natural features) or digital elevation data
Photogrammetric based on precise horizontal and vertical measurements from overlapping aerial photography or
imagery from aircraft or, in some cases, satellite platforms. Photogrammetric compilation uses
Compilation
special software and equipment for image registration and data capture.
LiDAR, a technology whereby a laser beam is fired at the ground from an airplane to measure
the distance to the ground, emerged a few years ago as a fast and effective way to gather digital
LiDAR Data
elevation model (DEM) data. LiDAR systems can gather a very dense set of points, all
Capture and
geographically referenced. This raw database is then processed with special software to create
Processing
a DEM representing the surface.
This category encompasses all forms of automated field-based data entry in which an operator
inputs locational and/or attribute information using a portable or hand-held computer. Some
specific scenarios for field-based data capture include: a) field-based map entry on hand-held
Field-compiled
computers with a base map display, b) vehicle-based data capture systems combining GPS,
Data
inertial guidance, digital photography, etc., c) any GPS-enabled hand-held data capture unit
(e.g., supporting facility inventory), d) field-based engineering or boundary surveying, and
e) capture from remote monitoring devices with no direct operator intervention.
Coordinate
Techniques for entering boundary information or precise engineering measurements to a GIS
Geometry (COGO) database by key-entering distances, bearings, and curve calculations from field surveys. This
and Precision
includes operator entry from non-digital sources, as well as upload of boundary or survey
Entry
information from field-based hand-held units.
Includes the raster scanning of maps or photographs to create a raster file for operator use.
Heads-up capture involves use of a large monitor and special software to allow an operator to
Map Scanning/
use interactive tools to perform vector conversion and to enter annotation and attributes. Tools
Heads-up Capture
may allow for selected batch vectorization, automatic line following, and other functions to
reduce the amount of manual time required.
Includes emerging capability in which software is used to interpret and delineate map features
from high-resolution orthoimagery or scanned maps. Software may also support capture of
feature attributes from map annotation (through text recognition software). At the current time,
Automatic
automatic feature software products are not prevalent and are not intelligent enough to eliminate
Feature Capture
operator intervention, but they promise to greatly reduce the amount of manual time for many
mapping tasks.
In cases where map data sources already exist in digital format, particularly another GIS or CAD
Translation and
format, a reasonable option is to use software to translate the format and import the data. When
Import of Existing
this approach is used, additional steps will usually be required before final loading—including
Data
georegistration, quality checking and correction, update, and modification of symbology.
For certain types of mapping tasks such as land use and land cover mapping, automated tools
may be used to classify digital imagery to delineate polygons assigned to certain mapping
Image
classes. This classification (often aided by ground-based information) evaluates spectral
Classification
qualities of image pixels to drive the classification process.

Each significant database development effort should focus on a specific data element or
set of related elements, and the effort should be organized as a formal project, with a
project manager and team. The key components of a successful GIS data conversion
project include:
Project Definition: Concise definition of the database development project goals
and parties involved.
Project Manager and Team: Single project manager with overall responsibility
and required team members with designated roles. Note: The number of team
members will be dictated by the size of the project and the degree to which
services are contracted to an outside group.
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Clear Specifications: Written technical specifications that specify data formats,
sources, conversion techniques, and level of quality.
Teaming/Partnership Arrangements: Written agreements between any number of
parties that may participate in the database development effort through
contribution of funds, staff support, or provision of source materials.
Budget and Timing: A clear budget for the entire project and a timing for the
effort with key milestones identified.
Identified Contractors and Contract Terms: Selected contractors assigned
database development work with written terms defining financial and legal
requirements and performance criteria.
Quality Assurance and Acceptance Procedures: A well-designed process for
accepting data products (i.e., from a contractor), checking them for compliance
with the specifications, and formally accepting them.
Project Management Structure: Written policies and practices for all aspects of
project management and tracking.
4.4

DATA VOLATILITY AND DATA MAINTENANCE

The data themes presented above represent geographic features or events that are
changing over time. GIS applications demand data that meets certain requirements for
currency that requires that most elements be updated according to some regular schedule.
Applications do not necessarily require GIS data that is completely current at all times,
but it is important to identify the currency and the frequency of change (i.e., the
“volatility”) and to assign an update approach that is appropriate. Data volatility is a
general indication of the frequency with which changes occur for the geographic features
included. Data update schedules will be governed in part by the volatility of the data
changes. Ideally, updates for all data should occur (and be reflected in the GIS database)
on a continual basis with a short time lag after the change occurs. This is often unrealistic
for technical reasons and because of difficulties in tracking changes or the availability
and limitations of sources that reflect changes.
The column for appropriate data stewards is based primarily on the current allocation of
data maintenance responsibilities that have developed as the result of agencies carrying
out their missions. This arrangement will continue to work well in the future, although a
more formal process and agreement will be implemented to provide explicit
responsibilities and accountability. Some data elements defined here that have not been
developed or maintained to date have been assigned to an agency or group that are most
likely to carry out the maintenance.
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For data that will be managed or will be accessible through navigatOR, maintaining
consistent standards of data content and format is particularly important. Also, for these
elements, it is generally appropriate to set up independent quality assurance procedures
prior to “posting” to a GIS service center. Each organization with update responsibilities
will need to develop and adhere to strict procedures for data update and quality control.
This is especially critical for those elements that are on a frequent update cycle.
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SECTION 5
ORGANIZATIONAL AND GOVERNANCE STRUCTURE
5.1

KEY ISSUES IMPACTING FUTURE GIS COORDINATION AND
INSTITUTIONAL RELATIONSHIPS

GIS coordination of activities in Oregon (now led by OGIC and GEO) has resulted in
successful use and sharing of data and resources among state agencies and, to an extent,
the larger community of users at the federal, regional, and local levels. The following
institutional and organizational challenges for the GIS Utility are essentially the same
ones that have been faced (and partially solved) in the past. The organizational and
governance structure put in place should improve the ability of management and users to
overcome these challenges.
• Creating a strong, active Board with clear authority mandates and with active
members who are representative of the broad user community and occupy
senior management positions
• Maintaining the understanding and support of senior elected and executive
officials
• Keeping up regular communication with and getting input from mid-level
managers and GIS professionals in user organizations
• Budgeting, approval, and allocation of funds for the GIS Utility program,
including leveraging funding sources outside of the state general fund
• Preparing, approving, and overseeing formal standards and policies for
GIS Utility development and operation
• Coordinating users, data stewards, and contractors to accelerate Framework
database development and oversee data conversion projects
• Expanding access to GIS technology and geographic data—particularly by
current organizations that are not traditional GIS users but which have an
important need for geographically referenced data
• Routine coordination and liaison with GIS users throughout the state and
establishing formal partnerships for project activities and long-term programs
• Facilitating the adoption of GIS and use of GIS services more widely in local
governments (particularly small cities and counties)
• Assigning responsibilities and setting up procedures for ongoing data
maintenance
• Addressing requirements for communication and education at all levels to
promote wide use of GIS and technical support to users.
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RECOMMENDED ORGANIZATIONAL STRUCTURE

The recommended organizational environment builds on the current statewide
GIS coordination structure but provides for strengthened governance and broader
participation. This structure recognizes the need for a strong governing body, additional
resources for operational support, and organizational relationships that improve
opportunities for partnerships and sharing of resources. The recommended governance
and organizational structure takes advantage of lessons learned in similar efforts inside
and outside of Oregon and research that has been conducted in organizational dynamics
and governing board formation1.
The foundation of strong governance is the recommended GIS Utility Governing Board
clearly empowered by the Governor’s Office (and perhaps in the future through
legislative action). The Governing Board has actual and clearly defined authority and
responsibility for the program and for management and staff that are assigned to its
development and operation. The other key organizational element is the GIS Utility
Management Unit, which includes management personnel and staff that are responsible
for meeting the objectives of the navigatOR initiative (as clearly defined and approved by
the Board) and handling all routine operations and administration of the program. Other
organizational elements are defined which provide for effective long-term coordination
and operation.
The current organizational structure for GIS coordination includes the Oregon
Geographic Information Council (OGIC) which has some of the responsibilities of the
recommended Governing Board but acts more in an advisory capacity and has
membership predominantly from state agencies. It is recommended that the state’s
Geospatial Enterprise Office (GEO) of the Information Resource Management Division
(IRMD) be the foundation for creation of the GIS Utility Management Unit with
appropriate augmentation of staff and resources.
5.2.1

Structure of Governing Board

The structure and work of the Board will, in large part, determine the long-term success
of navigatOR. A public organization board takes many forms, the most fundamental of
which is its level of authority; specifically, whether the Board functions in an advisory
capacity or with strong governing authority. The recommendation is for a true Governing

1

A number of references have been consulted, including:
Carver, John. Boards that Make a Difference: A New Design for Leadership in Nonprofit and Public Organizations,
John Wiley and Sons, 1990
Carver, J. and Carver, M. Carver, Guide 1: Basic Principles of Policy Governance, John Wiley and Sons, 1996
Carver, J. and Carver, M. Reinventing Your Board, John Wiley and Sons, 1997
Eadie, Douglas. Boards that Work: A Practical Guide to Building Effective Boards, American Society of Association
Executives, 1994
Oliver, Caroline (Ed.), Policy Governance Fieldbook, John Wiley and Sons, 1999
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Board with clear policies, authority over the navigatOR program and its budget and staff,
and oversight responsibility for long-term goals and day-to-day operations. As identified
by Carver and other noted authors, an effective Governing Board has the following basic
attributes:
• Officially empowered with granted authority to set goals, make major decisions,
and oversee operations
• Has sufficient independence so as not to be influenced by executive
management in a manner that diverts focus from stated goals
• Has authority over executive management (and indirectly on staff) and a role to
oversee performance of the executive management
• Sets clear goals and policies that serve as a basis for development and
operations; board does not attempt to “manage” staff or become involved in
operational details.
• Includes members that are representative of the constituency it serves and are
ready to work with one voice to achieve goals.
Many boards created by public organizations do not meet all criteria for a Governing
Board. Many have very limited governance authority or act in a review and approval role
for executive management or merely in an advisory role. While such board roles can be
effective for many programs, the recommendation for navigatOR is a board that meets
the criteria for a true governance and direct oversight.
It has become common practice in recent years for governing boards to follow a “policybased” model (see Carver and Carver, 1996 and1997; Oliver, 1999). This approach calls
for a well-selected set of members with unified purpose, clearly stated policies, and a
well-defined separation between the Board and the executive management of the
organization. Furthermore, it requires clearly defined “ends” (reflecting a mission
statement and goals) and a definition of means (acceptable practices and methods) for
both the Board and executive management and staff. The following principles fully
characterize this policy-based governance approach:
1. Trust in trusteeship (i.e., board members represent the “owners” or in this case
participants in the GIS Utility)
2. Board speaks with one voice or not at all (i.e., unified decisions based on clear
goals and effective consensus building)
3. Board decisions should predominantly be policy decisions (i.e., focus on highlevel, high-priority, longer-term issues and avoidance of attention to shortterm operational details)
4. Formulate policy by determining broadest values before progressing to more
narrow ones
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5. Board should define and delegate rather than react and ratify (i.e., clear roles
and responsibility established for executive management and staff)
6. Ends determination is the pivotal duty of governance (i.e., importance of
clearly defining a mission and goals in practical, achievable terms)
7. Board’s best control over staff is to limit, not prescribe (i.e., clearly define
limits of action that apply to all circumstances to avoid the need for excessive
monitoring or task assignments on a day-to-day basis)
8. Board must explicitly design its own products and process (i.e., after Board
formation, time will be required to define its own policies and governance
structure)
9. Board must form a linkage with management that is both empowering and
safe (i.e., define role and relationship with executive management that are
effective and do not stifle progress)
10.

Performance of CEO (executive manager assigned responsibility over the
GIS Utility) must be monitored rigorously but only against policy criteria.

One important point is that after initial creation of the Board and assignment of members,
a period of orientation should be set aside for Board members and time for the members
themselves to set specific policies and practices for the future. At a minimum, the Board
will have authority and responsibilities over the following key areas: a) defining Board
policies and associated “ends” and “means,” b) approving overall goals,
c) financial oversight and approval, and d) monitoring of executive management’s
performance. Other duties may be assigned as well.
Basic rules describing Board membership would be initially defined in an Executive
Order (Governor’s Office) but may be affirmed in the future with legislative action.
There is no prescribed minimum or maximum number of board members. It is important
to get a broad enough representation from the user community (public sector, private
enterprise, not-for-profit), and it is extremely important to choose members who
understand their role on the Board and are ready and able to apply the time and effort
required. There is also an advantage, in many cases, to assign members who occupy
important positions, high enough in the hierarchy of their organization, that they can
bring a wide perspective and influence to Board activities. It is recommended that there
be a minimum of 10 members and a maximum of 25. Bylaws should be created that
specifically define the number of members, any Board seats that are reserved for specific
organizational representation, Board member terms, and other issues that impact
membership and Board member protocols.
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The Board should have a number of standing committees identified and set up by the
Board after its initial formation. Board committees should be composed only of Board
members. It is common for governing Boards to have the following types of committees,
and these are likely appropriate for the GIS Utility as well:
Executive Committee: Granted certain responsibilities and powers to make
decisions and approve actions for the Board as a whole (actions not requiring full
board approval)
Financial/Budget Committee: Has responsibility for overseeing budget and
expenditures (in accordance with established policies) and for approving or
recommending approval for allocation of funds for items that require Board action
Long-term Planning Committee: Responsible for defining mission and goals,
support in strategic planning, and monitoring progress against goals
Inter-organizational Relationships: Has major role in leading, facilitating, setting
policies for, and monitoring organizational relationships and agreements among
GIS Utility participating organizations.
5.2.2

GIS Utility Management Unit

The Management Unit is given responsibility for managing and running the GIS Utility.
This includes executing or coordinating all tasks for navigatOR development and
deployment, routine system operations, user support, and other ongoing functions. An
important part of this role will involve facilitating communications among participating
organizations and attending to the technical and administrative activities that are
required. The Management Unit is under the oversight and authority of the Governing
Board. In practice, it means that a designated executive manager for the GIS Utility is
under direct oversight of the Board and is subject to policies created by the Board.
Management Unit staff answer to the manager. Figure 5-1 illustrates the major
management and operational roles of the Management Unit.

1339.4

PlanGraphics, Inc.

5-5

Conceptual Design for the Oregon GIS Utility—Final

December 30, 2005

Figure 5-1: Major Management and Operational Roles of the Management Unit
Planning and System
Development

Coordination and
Communication

Routine Program
Administration

GIS UTILITY
MANAGEMENT
UNIT

Progress Monitoring
and Reporting

System
Operations

Database
Management and
Administration
Board
Communication
and Support

Project
Management
and Oversight

In the near term, it is assumed that the GIS Management Unit will have an
“organizational home” with the Information Resource Management Division (IRMD) of
Oregon’s Department of Administrative Services (DAS). The Geospatial Enterprise
Office (GEO) should be assigned Management Unit responsibilities with appropriate
augmentation of staff and resources. In the future, however, it is an option for this group
to be placed in another organizational location. It is even possible, although not
recommended in the short-term, for the management unit to be established as an
independent organization (e.g., public corporation). While a variety of organizational
options are available for the future, the GEO option is the only option being
recommended at this time.
The recommended governance structure is very dependent on a clear definition of the
roles of and relationship between the Governing Board and the lead manager with
responsibility for the GIS Utility program and the work of the Management Unit. The
appointed Statewide GIS Coordinator is the most likely candidate for this role. This
implies that this person is under direct oversight of and responsible to the Governing
Board, while still subject to personnel policies and procedures of DAS. Based on
decisions made about operational needs of GEO to support the GIS Utility, it is likely
that one or more additional technical management positions will need to be established
within GEO.
5.2.3

Recommended Organizational Structure

Figure 5-2 explains the recommended organizational structure for the GIS Utility. In
addition to the Governing Board and the Management Unit, it shows other important
organizational entities and organizational relationships.
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In addition to the Governing Board and the Management Unit, the following entities are
part of this organizational structure:
• Technical Committees and Work Groups: These include standing
committees or time-limited entities (i.e., Work Groups) with specific and
usually narrowly defined objectives. They exist to support navigatOR
implementation and ongoing operation and are set up, monitored, and supported
by
the
GIS Management Unit. In the case of standing technical committees, there
should be Governing Board approval for their formation and status reports
provided to Governing Board members. Some of the entities that are now part
of statewide GIS coordination and approved by OGIC would likely be reconstituted under this new organizational structure (Standards Committee,
Framework Implementation Team). Committees would draw on the entire user
community for participation. Each would have a clear leader and written plan of
action.
• Regional Resource Centers: The Regional GIS Utility Data Centers described
in the conceptual design augment and support the Core Data Center and
coordinate closely with the GIS Utility Management Unit in their operation.
Each of these Regional Centers would have a manager assigned and some staff
to support operations. They would be established with Board approval and
subject to terms of a written agreement. They would operate in a semiindependent manner but be subject to certain technical standards and procedures
and would be responsible for regular reporting on status of activities and use.
• User Group: The User Group acts as an advisory body for the GIS Utility
Management Unit. It would include representatives from the entire user
community. This group also plays a liaison role with other GIS user groups in
the state. Decisions must be made about how formal this group should be in
terms of operating policies and membership.
• The User Community encompasses the broadest range of current and potential
users of GIS in federal, state, regional, and local government agencies; the
private sector; not-for-profit organizations; and the general public.

1339.4

PlanGraphics, Inc.

5-7

Conceptual Design for the Oregon GIS Utility—Final

December 30, 2005

Figure 5-2: Recommended Organizational Structure of the GIS Utility Program
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POLICIES AND PROCEDURES FOR SUPPORT OF THE GIS UTILITY
PROGRAM

Governance of the GIS Utility and its ongoing management will require a set of policies
and procedures that are clear and which change as conditions warrant. In keeping with
the idea of a policy-based governance environment, this means that policies will need to
be defined by the Board, and the Management Unit should define a more extensive set of
policies and practices addressing a host of operational issues.
It is not the purpose of this subsection to identify and present all needed policies and
procedures for the Board or ongoing operation of navigatOR. In fact, it is essential that
these be defined through a consensus process after the Board is formed and roles
designated for the Management Unit. Some guidance is provided on the types of policies
and procedures that are needed.
5.3.1

Governing Board Policies

First, it is important to have a formal charter, approved by the empowering body
(Governor’s Office) and perhaps by other senior individuals or bodies. This Charter is a
high-level statement of purpose for the GIS Utility and an acknowledgment of its formal
creation and support. It should also provide a general description of the governance
structure to provide the foundation for creation of the Governing Board and other
organizational elements.
Initial business for the Governing Board will include the creation of bylaws with
clarifying principles and rules under which the Board will operate. The bylaws should
clearly define Board composition, Board committees and roles, protocols for meetings
and decision-making, and other important Board structure and procedural issues. From
here, the Board must formally define policies that guide its work and define expectations
and limits for the Management Unit. According to authors Carver, Oliver, Eadie, and
others, Board policies should be concerned with three main categories:
• Ends: Board policies will specifically articulate expected performance,
objectives and expected achievements in a clear and practical way that
communicates to executive management and staff what work is to be done and
how it should be prioritized. Policies for Board monitoring of performance
serve as the way to oversee the accomplishment of the ends.
• Means of the Staff: Includes executive limitations that serve to define
boundaries within which the executive management, and by extension the staff,
complete their work. By their nature, staff means policies are stated in a
negative way—actions or methods that are prohibited. This implies that
approaches to work used to accomplish goals are acceptable if they do not
violate the stated limitations. The executive manager is responsible for
overseeing adherence to the means limitations.
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• Means of the Board: These are stated limitations that define the approach to
Board Governance and the authority relationship between the Board and the
executive manager. They address a range of operational parameters,
unacceptable practices, legal limits, ethical standards, financial controls, Board
communications, etc. The Board should codify the bylaws as a policy. Policies
that define Board means may be prepared at any level of detail, but the overall
purpose to clarify operation procedures and relationships between the Board
and the executive manager. It is important to start with high-level policies and
to be comprehensive covering all areas of governance and operational oversight.
As more specificity, high-level polices may be broken down into a greater level
of detail as the situation warrants. Policies should define the governance role of
the Board and that the Board does not need to be involved in day-to-day
operational details.
It is very important that the Board take on a major role in communication and strong
relationships with groups participating in navigatOR (federal, state, and regional
agencies, etc.). Also, the Board must extend to the GIS Utility Manager the authority to
forge agreements and partnerships with a wide range of groups to enable coordination
and collaboration to help realize the vision of the GIS Utility.
5.3.2

Operational Policies and Practices

The GIS Utility Management Unit will need to put in place a written set of policies and
practices that support technical design and development, direct administrative activities,
and define the nature of interrelationships with users and other organizations. Current
GIS policies and procedures that are defined and supported by GEO and OGIC are
formally documented or informally accepted and applied, and many of these should
become formal policies for the GIS Utility. Some of the policies of the Governing Board,
particularly those that describe “staff ends,” should also be cited as formal policies. Some
of the policies and procedures that will impact the GIS Utility are mandated by DAS,
since DAS is the administrative home for the GIS Utility Management Unit. Policies and
practices should be documented in a written manual available on-line and updated as
necessary. A format for a policy description in this manual follows.
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Policy Number:

Policy Name:

Original Date:

Revision Date:

December 30, 2005

Policy Category:

Policy Explanation:
Detailed description of the policy written in clear, practical terms.

Reference to External Policies or Standards:
Specific citation to another policy or standard when that is the source or a contributing source to this policy.
Context/Applicability:
Explanation, if needed, to clarify the circumstances to what parties this policy applies.

It is recommended that policies be organized under the following types of categories:
A. Personnel and Professional Development: Policies reference existing
DAS personnel policies, as well as any additional ones related to ethics and
professional development specific to the GIS Utility initiative.
B. Standards Compliance: Policies identify approved technical standards (e.g.,
data format) and clarify how these apply.
C. Contract and Financial Management: Policies define authority and procedures
for budgeting, fund leveraging, entering into contracts with private firms, and
procedures for managing those contracts.
D. Project Coordination and Management: Policies that define requirements for
project planning (e.g., for a database development project) and all elements of
managing and monitoring progress, directing team activities, and project
reporting.
E. GIS Utility Participation and Project Partnerships: Policies that define
procedures and administrative instruments for registering GIS Utility participants
and for entering into partnerships for joint project work with outside
organizations.
F. External Relations and Communications: Policies governing any
communications, press releases, correspondence, and participation in programs by
Management Unit personnel and outside organizations.
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G. Data Access and Sharing: Policies that dictate the application of access rights
to the GIS Utility, specific agreements for data sharing and data distribution
limitations, and legal issues (e.g., liability disclaimers) for data.
H. System Administration and Network Security: Policies that direct the use of
technical tools and practices for system operation and network security.
I. User Support and Help Desk Services: Policies that define the nature and extent
of support provided by the Management Unit or other designated parties and
procedures though which users access support or services.
J. Data Maintenance Procedures and Responsibilities: Defines accepted policies
for update of GIS data elements and specific procedures and responsibilities for
carrying out the update and posting data for access on the GIS Utility.
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SECTION 6
PROPOSED BUDGET
A long-term budget has been prepared which takes into account all aspects of the
GIS Utility development and operation in such categories as database development,
personnel, system costs, and a variety of ongoing operational costs. These categories are
explained in Table 6-1. Projected costs are summarized in Table 6-2 and a detailed cost
itemization is provided in Appendix D.
Table 6-1: Explanation of GIS Utility Cost Categories
Cost Elements

Description

All purchases of computer hardware, including servers, mass storage,
A. Computer Hardware
and peripheral devices.
All purchases of software licenses, including server and desktop GIS,
B. Computer Software
middleware, special applications, database management, development
software, and system administration software.
C. Hardware Maintenance Costs for annual contracts for hardware maintenance.
Costs for annual contracts for software support and maintenance.
D. Software Support
E. Communications
Costs for local and wide area network hardware (routers, switches,
Equipment & Services
firewalls) and network services.
Costs for services from consultants or technical support companies to
F. Consulting/
support technical design and development, system set-up, and related
Technical Services
program management support.
All aspects of data conversion, compilation, and integration for full
G. Database Development development of Framework data. Also includes costs for management
and Maintenance
of conversion contracts, associated quality assurance of data, and
ongoing data update.
Service specifically for the design and development of special
H. Application
applications to support the GIS Utility—including portal development,
Development and
special GIS functionality, and other special applications to support
Deployment
GIS Utility administration.
Costs for Core Center staff—including management, technical, and
I. Personnel
support people. Includes costs for full-time staff and for temporary or
intern staff.
Non-computer equipment and facility costs. Includes furniture, copying
J. Equipment and Facilities machine, and supplies. Also includes costs to DAS for hosting and
service charges at the new consolidated computer center.
K. Program Admin. and
Costs for meetings, special programs, professional travel, and
Operations
promotional and educational materials.
All costs for vendor training, workshops, conferences, and special
L. Training/Education
training seminars. Budget covers all costs for Core Center staff and an
allocation to support statewide user education and training.
Costs for the planning, set-up, and operation of three Regional
M. Regional GIS Utility
Centers. Includes costs for facilities, hardware, software, staff, and
Centers
ongoing operations.
Includes an allocation of funds to support statewide
N. Technology
GIS development—particularly aimed at low-resourced portions of the
Development
state that need assistance in network and technology acquisition and
Support/Assistance
start-up assistance.
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The total projected cost (over 10 years) is about $173 million with most of the costs
occurring in FY 05-06 to FY 10-11. The costs presented in Table 6-2 do not make
explicit reference to specific parties that will incur costs, provide funding, or manage
expenditures for various parts of GIS Utility development. While it is recommended that
GEO be assigned overall operational management responsibilities, many of the costs
refer to efforts now under way or which should be initiated and managed by other
organizations participating in the GIS Utility program. This section also does not cite
specific funding sources, although it is understood that additional state and regional fund
allocations will be limited, and more innovative funding approaches will be necessary,
including better leveraging and channeling of existing expenditures by federal state,
regional, and local organizations. The GIS Utility Business Case (June 2005) discusses
these issues in more detail.
Table 6-2: GIS Utility Development and Operational Cost Summary
Cost Elements
A. Computer Hardware
B. Computer Software
C. Hardware Maintenance
D. Software Support
E. Communications Equip.
& Services
F. Consulting/Technical
Services
G. Database Dev. and
Maintenance
H. Application Development
I. Personnel
J. Equipment and Facilities
K. Program Admin. and
Operations
L. Training/Education
M. Regional GIS Utility
Centers
N. Tech. Development
Support/Assistance

Cost Summary:

FY 05-06 FY 06-07 FY 07-08 FY 08-09 FY 09-10 FY 10-11 FY 11-12
$0
$20
$50
$25
$50
$25
$25

FY 1213
$50

FY 1314
$25

FY 1516
$25

TOTAL
$295
$604

$23

$100

$157

$140

$127

$10

$0

$47

$0

$0

$0

$1

$3

$4

$3

$3

$1

$3

$4

$2

$23

$24

$37

$58

$66

$60

$48

$23

$24

$31

$21

$391

$20

$20

$21

$16

$17

$17

$17

$18

$18

$19

$183

$300

$300

$300

$200

$100

$100

$0

$0

$0

$0

$1,300

$16,018

$21,948

$30,724

$20,129

$12,904

$9,020

$7,391

$1,583

$331

$339

$120,387

$300

$300

$200

$200

$150

$0

$0

$0

$0

$0

$1,150

$140

$458

$674

$770

$789

$803

$823

$843

$864

$885

$7,051

$275

$436

$562

$614

$630

$645

$662

$678

$695

$712

$5,909

$30

$40

$50

$51

$53

$54

$55

$57

$58

$59

$507

$67

$89

$111

$115

$118

$121

$124

$127

$130

$133

$1,134

$0

$505

$685

$369

$898

$597

$612

$627

$642

$658

$5,594

$0

$2,250

$3,375

$5,063

$6,075

$4,253

$2,977

$2,084

$1,459

$1,021

$5,594

$17,198

$26,503

$36,969

$27,762

$21,972

$15,697

$12,709

$6,140

$4,257

$3,875

$173,082

In graphic terms, GIS Utility development and operational costs are depicted in
Figure 6-1. This chart shows that database development and maintenance is the main cost
component and focus of the GIS Utility. The primary goal, for an initial six-year period,
is to develop detailed geographic data sets with statewide coverage to support all users.
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Figure 6-1: Summary of GIS Utility Development and Operational Costs
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Selected Organizations Involved in
GIS or IT Standards and System Integration
Organization
ANSI: American National
Standards Institute
www.ansi.org

Association for Information
and Image Management
(AIIM) International
www.aiim.org

CGSB: Canadian General
Standards Board
www.pwgsc.gc.ca/cgsb
Data Management
Association (DAMA)
www.dama.org
Digital Geographic
Information Working
Group (DGIWG)
www.digest.org/
Distributed Management
Task Force (DMTF)
www.dmtf.org

I

P

G

P

G

C

Dublin Core Metadata
Initiative (DCMI)
www.dublincore.org
Electronics Industry
Alliance (EIA)
www.eia.org
Federal Geographic Data
Committee (FGDC)
www.fgdc.gov
Institute of Electrical and
Electronic Engineers
(IEEE)
www.ieee.org

1339.4

Description

Type*

I

C

G

ANSI is an independent standards body that includes the International Committee
for Information Technology Standards sponsored by the Information Technology
Industry Council (ITI). Formerly operated under the name: National Committee for
Information Technology Standards (NCITS) as ANSI Committee X3. Technical
Committee L1 encompasses GIS standards. U.S. and Canadian TAG to the ISO
Committee TC 211 (Geographic Information and Geomatics).
Professional association that promotes standards and best practices for
document imaging and content management and supports communication and
education in this discipline. Works closely with ISO and other organizations to
develop standards. Some key standards include Document Management
Reference Model, Document Management Alliance Specification, Open
Document Management API, and a variety of Web-based standards for document
and content management.
Canadian Federal Agency that is the main government body that approves
standards of all types. Includes Committee on Geomatics.
An international not-for-profit professional association whose mission is to
promote and educate professionals on sound principles and practices of data
resource management. Data Resource Management is the development and
execution of architectures, policies, practices, and procedures that properly
manage the full data lifecycle needs of an enterprise.
NATO-sponsored group that develops and supports the DIGEST data standard
for exchange of digital geographic data.

Industry organization leading the development and adoption of management
standards and initiatives for desktop, enterprise and Internet environments. DMTF
is chartered to adopt, create, and maintain specifications and technologies that
provide management tools with the ability to discover, deploy, and control
management data in a standard way. Responsible for such standards as the
Common Information Model (CIM) for managing network information; the Desktop
Management Interface (DMI) to generate a standard framework for managing and
tracking components in a desktop pc, notebook, or server; and Web-Based
Enterprise Management (WBEM), which is a set of management and Internet
standard technologies developed to unify the management of enterprise
computing environments.
DCMI is an organization dedicated to promoting the widespread adoption of
interoperable metadata standards and developing specialized metadata
vocabularies for describing resources that enable more intelligent information
discovery systems. Metadata standards have been developed and have been
approved as formal ANSI and ISO standards.
USA-based trade organization accredited by ANSI that participates in technical
standards for electronics, including computers and data communications.

U.S. government organization charged with development of standards and
coordination of geographic data activities of federal agencies to support
development of the National Spatial Data Infrastructure.
Independent body that includes standards for cabling and networking protocols
(like Ethernet and wireless LAN).

I
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Organization
International
Electrotechnical
Commission (IEC)
www.iec.ch
International Organization
for Standardization (ISO)
www.iso.org
Global System for Mobile
Communications (GSM)
Association
www.gsm.org

IACG: Inter-Agency
Committee on Geomatics
(Canada)
www.geoconnections.org/i
acg/
Infrastructure for Spatial
Information in Europe
(INSPIRE)

I

C

G

G

International Organization
for Standardization (ISO)
TC 211
www.isotc211.org
IETF: Internet Engineering
Task Force
www.ietf.org

I

Network Analysis
Collaboration (NAC)
www.netapps.org

C

National Information
Standards Organization
(NISO)
www.niso.org
NIST: National Institute on
Standards and Technology
(NIST) www.nist.gov
OMG: Object Management
Group
www.omg.org
Open Applications Group
www.openapplications.org
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An umbrella coordinating organization that prepares and publishes international
standards for all electrical, electronic, and related technologies, including digital
networks and telecommunications.
Through its members, IEC promotes international cooperation on all questions of
electrotechnical standardization and related matters.
Main international organization for the development and approval of standards of
all types, including information technology.
The GSM Association (GSMA) is a global trade association that represents the
interests of more than 620 companies worldwide. The Association’s role is to
promote, protect, and enhance the interests of the global GSM mobile operator
community. GSM is a living and evolving wireless communications standard that
already offers an extensive and feature-rich “family” of voice and data services.
The GSM family consists of today's GSM, General Packet Radio Service (GPRS),
Enhanced Data rates for GSM Evolution (EDGE), and third-generation GSM
services (3GSM) based on the latest WCDMA technology. Together these
platforms create GSM—The Wireless Evolution
The Inter-Agency Committee on Geomatics (IACG) is made up of 14 federal
government departments and agencies, plus the private sector industry
association, all of which are collaborating to guide development of CGDI.

A recent initiative launched by the European Commission to develop available
relevant, harmonized and quality geographic information to support formulation,
implementation, monitoring, and evaluation of Community policies with a territorial
dimension or impact. Will address technical standards and protocols,
organizational and co-ordination issues, data policy issues including data access,
and the creation and maintenance of spatial information.
International standards organization that develops standards for all areas,
including information technology. Includes Committee TC211 on Geographic
Information and Geomatics.
The Internet Engineering Task Force (IETF) is a large open international
community of network designers, operators, vendors, and researchers concerned
with the evolution of the Internet architecture and the smooth operation of the
Internet. The actual technical work of the IETF is done in its working groups,
which are organized by topic into several areas (e.g., routing, transport, security,
etc.).
NAC is a consortium of IT end-user organizations representing combined
revenues of more than $750 billion. NAC’s vision is to improve the interoperability
and manageability of business-critical applications being developed for the
heterogeneous, virtual-enterprise computing environment. NAC’s mission is to
promote member collaboration and influence the strategic direction of vendors
developing virtual-enterprise application and infrastructure technologies.
An ANSI accredited USA-based organization that collaborates with other
standards organizations to develop, publish, and promote standards on a range of
topics relating to information and records access. NISO standards, approved in
conjunction with ANSI or other standards organizations, support record and
document format and searching and other records management concerns.
U.S. Government organization that manages standards of all types. NIST is
represented on the ISO TC 211.

C

Industry consortium that promotes standards and products for object-based
information management. This group approved the Object Management
Architecture and the CORBA standard.

I

The Open Applications Group is a not-for-profit industry consortium focused on
promoting interoperability among business applications and creating business
language standards to support this goal. Includes work on XML schemas for
business information exchange.
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Organization
Open Geospatial
Consortium (OGC)
www.opengis.org
OASIS: Organization for
the Advancement of
Structured Information
Standards
www.oasis-open.org

C

Open Mobile Alliance
www.openmobilealliance.o
rg/.

I

The Open Group
www.opengroup.org
Open Software Initiative
www.opensource.org
Storage Network
Management Association
(SNIA)
www.snia.org
Third Generation
Partnership Project
(3GPP)
www.3gpp.org
W3C: Worldwide Web
Consortium
www.w3.org
Web Services
Interoperability
Organization
www.ws-i.org

USB Implementors Forum
Government Open Code
Collaborative (GOCC)
www.gocc.gov/
Integration Consortium
www.eaiindustry.org

Description

Type*

C

C
I

C

I

I

C

C
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Premier industry consortium dedicated to the development of specifications for
the interoperability of GIS and data. The ISO Joint Technical Committee #1 (JTC
1) has many subcommittees and work groups dealing with a wide range of
information technology topics.
Industry consortium that drives the development, convergence, and adoption of ebusiness standards. Members themselves set the OASIS technical agenda, using
a lightweight, open process expressly designed to promote industry consensus
and unite disparate efforts. OASIS produces worldwide standards for security,
Web services, XML conformance, business transactions, electronic publishing,
topic maps, and interoperability within and between marketplaces.
The Open Mobile Alliance Ltd. has been established by the consolidation of the
WAP Forum and the Open Mobile Architecture Initiative.
The new Open Mobile Alliance is a group of companies and organizations with a
commitment to a shared set of principles that have come together to drive the
growth of the mobile industry. It intends to grow the market for the entire industry
by removing barriers to interoperability and supporting a seamless and easy-touse mobile experience for end users.
Industry consortium originally focused on Unix standards that promote products
and certification for interoperability.
Non-profit corporation dedicated to managing and promoting the Open Source
Definition for the good of the community, specifically through the OSI Certified
Open Source Software.
Industry group that includes most manufacturers of mass storage equipment. This
group has produced a standard specification known as the Storage Management
Initiative (SMI) that is intended to promote interoperability of storage networks.
The 3rd Generation Partnership Project (3GPP) is a collaboration agreement that
was established in December 1998. The agreement brings together a number of
telecommunications standards bodies, which are known as “Organizational
Partners”. The current Organizational Partners are ARIB, CCSA, ETSI, T1, TTA,
and TTC.
The World Wide Web Consortium (W3C) develops interoperable technologies
(specifications, guidelines, software, and tools) to lead the Web to its full
potential. W3C is a forum for information, commerce, communication, and
collective understanding. Primary group overseeing Web Services Standards,
including its main components (SOAP, XML, UDDI, WSDL).
Open industry effort chartered to promote Web services interoperability across
platforms, applications, and programming languages. The organization brings
together a diverse community of Web services leaders to respond to customer
needs by providing guidance, recommended practices, and supporting resources
for developing interoperable Web services. Work groups established for
developing interoperability specifications and tools (profiles of Web services,
guidelines for implementation, etc.). Members include Microsoft, IBM, Sun, BEA,
and others. Coordinates with other standards groups such as IETF, W3C, OMG,
and OASIS.
Group of vendors formed to develop the Universal Serial Bus Interface (USBI)
standard (high-speed version 2.0). Includes Intel, Hewlett-Packard, Microsoft,
Lucent, and others.

I

Voluntary collaboration between public sector entities and non-profit
academic institutions created for the purpose of encouraging the
sharing, at no cost, of computer code developed for and by government
entities where the redistribution of this code is allowed.

C

Group of vendors and information technology user companies that promotes
standards-based enterprise application integration (EAI). Developed the “Global
Integration Framework” (GIF) to codify best practices and standards in support of
EAI.

*G = Government, P = Professional or Trade Association, C = Industry Consortium, I = Independent Body
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APPENDIX B
DETAILED DESCRIPTION OF DATA THEME CONTENT AND PRIORITY
Table B-1 identifies and describes the content, format, priority, and compilation scale for
each data element in the Framework Data Themes. These elements have been identified
by Framework Implementation Team in coordination with the Geospatial Enterprise
Office. As detailed design work continues, there may be some adjustments to the list and
naming of elements within the data themes.
Table B-1: Description of Framework Data Themes for the GIS Utility
Geographic
Data Theme and Data Type
Elements
Category
Geodetic Control

Geodetic Control
Points

Vector
(point)

Other Survey
Control Points

Vector
(point)

Explanation
Horizontal, vertical, and horizontal/vertical
control points established through field survey
techniques and marked with a permanent
marker. Includes randomly located points or
documented control coincident with a physical
feature (e.g., lighthouse, mast, steeple).
Established and documented according to
Federal NGS standards. Also includes active
control points (CORS). Official NGS.
Horizontal and/or vertical points established to
support surveying or mapping projects. May be
referenced to a datum and coordinate system
or just locally defined (e.g., fixed point for site
survey). May or may not have a physical
marker. Monumented, local surveys. Some
agency oversight.

Key Attributes

Priority

Compilation
Scale

Station name, bench
mark ID, date set
monument/survey
marker type,
agency/company,
feature identification
code, lat/long, planar
coordinates, ellipsoid
or orthometric height

VH

Site-specific

Point number and
name (if applicable),
coordinates, date,
organization

M

Site-specific

VH

Intermediate

VH

Intermediate

Orthoimagery

.5-meter DOQs

Raster

Orthorectified raster data derived from
scanned aerial photography or digital aerial
camera. Pixel resolution of .5 meters.

1-meter DOQs

Raster

Orthorectified raster data derived from
scanned aerial photography or digital aerial
camera. Pixel resolution of 1 meter.

30-meter DOQs

Raster

Corrected, multi-spectral and/or panchromatic
satellite data.

Image ID (metadata
will include information
on format,
specifications,
resolution, acquisition
date, and other data)
Image ID (metadata
will include information
on format,
specifications,
resolution, acquisition
date, and other data)
NA (metadata will
include information on
format, specifications,
resolution, acquisition
date, and other data)

L

General

Aspect Designation
(quadrant or bearing)

M

Intermediate,
General

Bathymetric Line
Type, Depth

M

Intermediate

Elevation
Aspect

Bathymetry

1339.4

Vector
(area) or
The compass direction toward which a sloped
Raster (grid surface is facing.
layer)
Lines defining constant depth under surface
Vector (line)
water bodies (coastal region or water body).
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Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Elevation (continued)
Digital Elevation
Models—Detailed

TIN

Digital Elevation
Models—General

Grid DEM

Slope

Vector
(area) or
Raster (grid
layer)

Spot Elevations,
Mass Points
Elevation Contours

Explanation
Detailed TIN representations of the
topographic surface (generated from dense
mass points and breaklines) and suitable for
detailed terrain analysis.
Digital representation of the topographic
surface in grid or TIN format. Compiled from
collections of elevation values that consist of
topographic breaklines and masspoints.
Software is used to compile the DEM from the
elevation data. Grid cell spacing is 10 to
20 meters.

Key Attributes

Priority

Compilation
Scale

Elevation value for
vertices

L

Local

Elevation value (for
each pixel)

H

Intermediate

Slope Class (degree
or percent)

M

Intermediate,
General

M

Local,
Intermediate

VH

Intermediate

Area ID

L

Intermediate

Region ID

L

Intermediate

Area ID

L

Intermediate

Jurisdiction Name,
Agency Name,
District ID

H

Local

Trust Name,
Tribal Jurisdiction

H

Local

Area ID

M

Intermediate

Enumeration Unit
Type and ID number

H

Local

The extent of the area affected by local
government comprehensive plans.

City and County
Designation

L

Local

Boundary of the incorporated area for a
municipality.

City Name

H

Local

Taxing district for local clean water services.

District Name,
District ID

L

Local

Area west of the spine of the Coast Range.

Zone ID

L

Intermediate

Taxing district for community college support.

District Name and ID

H

Local

The average incline of an area of the surface
expressed in degrees or as a percent.

Raw elevation point locations gathered
Point Type, Elevation
(through LIDAR or other techniques) and lines
Value, Break Line
representing breaks in the terrain (where slope
Type
or aspect changes abruptly).
Contour Type,
Vector (line) Lines defining constant elevation.
Elevation
Vector
(point, line)

Administrative Boundaries
Agricultural Water
Quality Mgmt.
Program Boundaries
Air Control Regions
Quality
Air Quality
Maintenance Areas

Vector
(area)

State Dept. of Agriculture areas used for
agency program administration.

Vector
(area)
Vector
(area)

Counties are assigned to one of five AQCAs
under Oregon Air Quality Control Program.
Air sheds used for air pollutant monitoring by
the State DEQ.
Taxing districts defining areas over which
ambulance service is provided by a local
emergency services agency.
Area encompassing the variety of land
ownerships and management for a particular
tribe.
Areas delineating regional transportation
planning commissions comprised of various
government agencies and tribes.
Enumeration areas, including blocks, block
groups, tracts and others, defined by the
U.S. Census Bureau. Demographic data
collected by the Census Bureau are
associated with block groups and tracts.

Ambulance Districts

Vector
(area)

American Indian
Reservations and
Trust Lands

Vector
(area)

Area Commissions
on Transportation

Vector
(area)

Census
Vector
Geographies (2000) (area)
City & County
Vector
Comprehensive Plan
(area)
Designations
Vector
City Limits
(area)
Clean Water
Vector
Services Districts
(area)
Coastal Zone
Vector
Boundary
(area)
Community College Vector
Districts
(area)
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Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Administrative Boundaries (continued)
Councils of
Governments
Boundaries

Vector
(area)

Vector
(area)
County Boundaries– Vector
WA, CA, ID, NV
(area)
Designated Scenic
Vector
Areas (State
(area)
designation)
Development
Vector
Districts
(area)
Domestic Water
Vector
Supply Districts
(area)
County Boundaries

Explanation

Key Attributes

Priority

Compilation
Scale

Area enclosing extent of regional government. COG Name

L

Local

Legal boundary of Oregon’s 36 counties.

County Name

H

Local

County boundaries of neighboring states.

State Name,
County Name

L

Local

L

Local

L

Local

H

Local

L

Local

H

Local

Areas designated as scenic areas by the State
Area Name
of Oregon.

Vector
(area)

Taxing district for support of downtown
development and services.
Taxing district for support of drainage
improvements and services.

Drinking Water
Protection Area
Education Service
Districts
Election Districts—
Federal

Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)

District Name,
City Name
District Name,
District ID
Jurisdiction Name,
Agency Name,
District ID
District Name,
District ID

Source areas for surface water intakes.

Area Name and ID

L

District Name,
District ID

H

Local

District ID

H

Local

Election Districts—
Local

Vector
(area)

District ID

L

Local

Election Districts—
State
Emergency
Communications
Districts
Employment
Regions

Vector
(area)

Collection of school districts served by an
education services unit.
The boundaries of the Federal Congressional
districts.
The boundaries of districts for election of local
officials, such as judges and members of city
or county councils or commissions.
The boundaries of State Legislative districts
(State House and Senate).

District ID

H

Local

Vector
(area)

Taxing districts for support of emergency
communication facilities and services.

H

Local

M

Intermediate

Enterprise Zone
Boundaries

Vector
(area)

L

Intermediate

M

Intermediate

L

Intermediate

H

Local

L

Local

District Name,
District ID

L

Intermediate

District Name,
District ID

VH

Intermediate

Downtown Districts
Drainage Districts

Federal Agency
Organizational
Boundaries
Federal Urban
Transportation
Boundaries

Vector
(area)

Vector
(area)

Areas designated locally which have special
tax assessment authority.
Taxing district for support of local water supply
and service.

District Name,
Agency Name,
District ID
Areas delineated for program administration by Region Name,
OED.
Region Number
District Name,
Special economic areas eligible for certain
Jurisdiction Name,
financial mechanisms.
District ID
Boundaries of defined districts or regions
Agency Name,
delineated for the administrative operations of
District ID
federal agencies.

Vector
(area)

Areas designated by federal transportation
agencies.

Area Name,
Area Number

Fire Management
Districts

Vector
(area)
Vector
(area)

District Name,
District ID
District ID,
Agency Name

Fish Management
Districts

Vector
(area)

Forest Protection
Districts

Vector
(area)
Vector
(area)

Boundaries of the area served by rural
Fire Districts.
Boundaries of areas for administration of fire
management programs by ODF.
Boundaries of areas for administration of fish
management programs by ODFW and sister
agencies.
Taxing district for support of forest protection
services.
Recreation areas along stream corridors.

ID Number

Fire Districts

Greenways
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Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic Data Data Type
Theme
Category
Administrative Boundaries (continued)
Groundwater
Management Areas

Vector
(area)

Groundwater
Restricted Areas

Vector
(area)

Health Districts
Irrigation Districts

Vector
(area)
Vector
(area)

Library Districts

Vector
(area)

Mass Transit
Districts

Vector
(area)

Metropolitan Service Vector
Districts
(area)
MPO Boundaries

Vector
(area)

National Forest
Boundaries

Vector
(area)

National Memorials,
Vector
Parks, Scenic Areas,
(area)
etc.
Neighborhood
Associations

Vector
(area)

Non-attainment
Areas
Oil Spill Geographic
Response Areas

Vector
(area)
Vector
(area)
Vector
Open Burning Areas
(area)
Oxygenated
Vector
Gasoline Control
(area)
Areas
Park and Recreation Vector
Districts
(area)
People’s Utility
Districts

Vector
(area)

Port Districts

Vector
(area)

Prevention of
Significant

Vector
(area)

1339.4

Explanation

Key Attributes

Area Name,
Agency Name,
Area ID
Area Name,
Boundaries of areas for which there are certain
Agency Name,
restrictions on use for groundwater protection.
Area ID
District Name,
Taxing district for support of health services.
District ID
Taxing district for support of irrigation
District Name,
improvements and maintenance.
District ID
District Name,
Taxing districts for public library service.
Jurisdiction Name,
District ID
District Name,
Taxing district for support of mass transit
Jurisdiction Name,
services.
District ID
District Name,
Taxing district for services and programs
Jurisdiction Name,
associated with defined MPOs.
District ID
District Name,
Regional planning organization boundaries
Jurisdiction Name,
(MPOs).
District ID
Boundaries of national forests administered by
the U.S. Forest Service. Includes outer
Forest Name, Sector
boundary and boundary of in-holdings that are
not part of the forest.
Federally designated (NPS or other agency)
Site Name, Agency, ID
and maintained sites with recreational,
code
historical, or cultural significance.
Jurisdiction Name,
Defined areas inside cities with assigned
Subdivision or Area
representatives that establish rules and
coordinate with local governments on land use Name, Association
Name
policies and municipal services.
Air sheds out of compliance with Federal
Area Name, Area ID
Clean Air Act requirements.
Boundaries of areas for organizing response
Area Name, Area ID
and management of oil spills.
Areas for which open burning permits have
Area Name, Area ID
been approved by state or local authorities.
Boundaries of areas for administration of
gasoline control management programs by
Area Name, Area ID
DEQ.
Jurisdiction Name,
Taxing district for local park and recreation
District Name,
services.
District ID
Taxing district for public utility districts defining Jurisdiction Name,
PUD service areas for public electric and water District Name,
District ID
service.
Taxing area for support of Port Districts that
District Name,
have responsibilities for management of
District ID
marine and air transportation and related
services.
Areas delineating national parks and
Area Name, Area ID
wilderness areas and others as designated by
Boundaries of areas for administration of
groundwater management programs by state
and federal agencies.
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Priority

Compilation
Scale

M

Intermediate

L

Intermediate

H

Local

H

Intermediate

H

Local

H

Local

H

Local

L

Local

M

Intermediate

H

Intermediate

L

Local

M

Local

M

Intermediate

L

Local

L

Intermediate

H

Local

H

Local

H

Local

L

Intermediate
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the state where the highest standards for
visibility apply.

Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Administrative Boundaries (continued)
Regulated Use
Zones

Vector
(area)

Road Authority
Districts

Vector
(area)

Roadless Areas

Vector
(area)

Rural Fire Protection
Districts
Salmon Trout
Enhancement
Program Districts
Sanitary Districts
School Districts
Service Districts
Shellfish
Management
Program Areas
Soil and Water
Conservation
Districts
State Agency
Administrative
Subdivisions

Vector
(area)
Vector
(area)

Program boundaries for species recovery
efforts.

District Name,
District ID

Vector
(area)
Vector
(area)
Vector
(area)

Taxing district for the provision of sanitary
sewer services.
Boundary of areas delineating local school
districts.
Taxing districts that are defined locally for a
variety of special services.
Areas designated under the Shellfish
Management Program administered by OR
DFW.
Taxing district for support of conservation
activities and services related to agricultural
practices.

District Name,
District ID
District Name,
District ID
District ID,
District Type

Vector
(area)
Vector
(area)
Vector
(area)

State Forest
Boundaries
State Park
Boundaries
Tax Code
Boundaries

Vector
(area)

Taxing Districts,
Other

Time Zone
Boundary
Transportation
Districts
Urban Growth
Boundaries
Urban Renewal
Districts

1339.4

Key Attributes

Areas where fire restrictions increase during
fire season.
Areas under the jurisdiction of any agency or
governmental entity having authority for
construction and maintenance of
transportation infrastructure.
Areas in national forests set aside from future
development by virtue of their relatively
undisturbed condition.
Taxing authority for funding rural fire protection
activities.

Vector
(area)
Vector
(area)
Vector
(area)

State Boundary

Explanation

Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)

Priority

Compilation
Scale

Zone ID, Zone Name

L

Local

District Name,
District ID

M

Intermediate

Area Name, Area ID

L

General

District Name,
District ID

H

General

M

Intermediate

H

Local

H

Intermediate

H

Local

Area ID

L

District Name,
District ID

H

Intermediate

Agency Name,
Area/Region Name,
Area/Region ID

L

Intermediate

Official boundary of the State of Oregon.

State Name

H

Intermediate

Boundaries that encompass state forests
managed by ODF.
Boundaries of state parks operated by the
Parks and Recreation Dept.
Areas encompassing multiple tax lots, which
have the same combination of taxing districts
and therefore the same tax rate.
Additional taxing districts (not separately
defined under this Theme). These include
cemetery maintenance, geothermal heating,
highway lighting, port hospital, translator, and
weather modification.

Agency Name,
Forest Name
Agency Name,
Park Name

H

Intermediate

H

Intermediate

Jurisdiction Name,
District ID

H

Local

Jurisdiction Name,
District ID

L

Local

Line delineating Pacific from Mountain time.

Zone Name

L

Intermediate

Taxing district for transportation facilities and
road improvements.
Areas surrounding cities within which certain
land use regulations apply.
Taxing district for support of urban renewal
programs and projects.

District Name,
Jurisdiction, District ID

H

Intermediate

VH

Intermediate

Administrative subdivisions of state agencies,
including regions, districts, basins, etc.
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H

Local
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Areas

Vector
(area)
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District ID
Area designated by local governments outside
the Urban Growth Boundary to insure a supply City Name
of land for urbanization.

L

Intermediate

Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Administrative Boundaries (continued)
Urban
Unincorporated
Areas, Hamlets,
Villages
Vector Control
Districts
Vegetation Line

Voting Precincts
Wastesheds

Water Control
Districts

Water Improvement
Districts

Watershed Council
Boundaries
Wildlife
Management Units
Zip Code
Boundaries

Explanation

Unincorporated areas of a county with an
accepted place name. Many unincorporated
Vector
areas have been annexed to cities or have
(area)
become hamlets or villages. Hamlets and
villages have official boundaries.
Taxing districts for support of disease-agent
Vector
management services, such as mosquito
(area)
abatement.
Vegetation lines define taxable lands along the
Vector (line) coast. Land seaward of the line is exempt from
taxation but improvements are taxable.
The boundaries of local voting areas within
Vector
which a polling place is located for eligible
(area)
voters living within each precinct.
Vector
DEQ boundary for tracking up to three waste
(area)
recovery programs.
Taxing districts for acquiring, constructing,
improving, operating, and maintaining
drainage, irrigation, and flood and surface
Vector
water control works in order to prevent
(area)
flooding, to improve agricultural and other uses
of lands, and to improve public health, welfare,
and safety.
Taxing districts for acquiring, constructing,
improving, operating, and maintaining
drainage, irrigation, and flood and surface
water control works in order to prevent
flooding; to improve agricultural and other uses
Vector
of lands and waters; to improve public health,
(area)
welfare, and safety; to provide domestic or
municipal and industrial water supply; to
provide water-related recreation; and for
enhancing water pollution control, water
quality, and fish and wildlife resources.
Boundaries of the Watershed Councils defined
by the Oregon Watershed Enhancement
Vector
Board. Based generally on major watersheds
(area)
but sometimes follow county boundaries.
Vector
Hunt unit boundaries.
(area)
Vector
Areas delineating addresses assigned to each
(area)
USPS Zip Code.

Key Attributes

Area Type,
Area Name,
County Name

Priority

Compilation
Scale

L

Local

H

Intermediate

L

Local

Jurisdiction Name,
Precinct ID

H

Local

Wasteshed Name,
Wasteshed ID

L

Local

District Name,
District ID

H

Local

District Name,
District ID

H

Local

Council Name,
Council ID

H

Intermediate

Jurisdiction Name,
Agency Name, Unit ID

M

Intermediate

Zip number

H

Intermediate

Hydrologic Unit
Number

H

Intermediate

Jurisdiction Name,
Agency Name,
District ID
Jurisdiction Name,
Agency Name,
District ID

Hydrography
Hydrologic Units
th
(1-6 Fields)

1339.4

Vector
(area)

Areas delineating watersheds defined by
drainage divides. Hydrologic unit delineation
follows a standard defined by the U.S.
Geological Survey and is the subject of a
current mapping project led by BLM, as a
partner in the PNW Hydrography Framework
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Clearinghouse.
Water Bodies

Vector
(area)

Water Body
Shorelines

All lakes, ponds, double-banked streams, and
other water bodies best represented as an
area.

Water Body Type,
Water Body Name,
Water Body ID (if
applicable)

VH

Local,
Intermediate

One or more shorelines for water bodies; one
designated as the default.

Water Body Name

M

Intermediate

Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Hydrography (continued)
Water Points

Vector
(point)

Watercourses

Vector (line)

Explanation

Key Attributes

Springs and other natural surface water
Point Type, Point ID (if
features best represented by points.
applicable)
Natural and manmade channels of water flow River or Stream Type,
(rivers, streams, creeks, canals) regardless of
River or Stream
flow regime.
Name, Hydro Code ID

Priority

Compilation
Scale

M

Local,
Intermediate

VH

Local,
Intermediate

Transportation
Address Ranges

Attribute

Airports

Vector
(point)

Bridges

Vector
(point, line)

Cable Cars and
Chairlifts

Vector
(point)

Culverts

Vector
(point, line)

Heliports
Lighthouses
Navigation Hazards

Vector
(point)
Vector
(point)
Vector
(point, line,
area)

High and low addresses representing the
range between nodes, on right and left side of
street. Attributes assigned to road centerline
segments.
Point locations of airports for representation at
small scale.
Structures for road, railroad, or pedestrian
crossing over water bodies, topographic
obstacles, or other obstructions.
Suspended aerial short-distance transportation
lines, such as ski lifts.
Structures constructed along side or under
roads for drainage control associated with
roads.
Locations designated for the take-off and
landing of helicopters.
Locations of lighthouses.
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H

Intermediate

Bridge Name,
Bridge Type,
Bridge ID Number

H

Local,
Intermediate

Name

L

Intermediate

Culvert Type,
Culvert ID

H

Local

H

Intermediate

L

Intermediate

Heliport Name, Unique
ID
Lighthouse Name,
Unique ID

Intermediate

Point or area delineations of ocean or river
ports operated to support the loading and
unloading of waterborne cargo.

Port Name

M

Intermediate

RR Line Name,
Line ID Number

H

Intermediate

Point ID

L

Intermediate

Vector (line) Centerline depictions of railroad lines.

Route—Mileposts

Airport Name

M

Railroads

Road Centerlines—
State and Federal
Highways

Local

Hazard Type

Vector
(point)

Road Centerlines—
Local

VH

Buildings or structures that may present a
hazard to airplanes during landing or take-off.

Ports

Reference Points
(FTRP)

High and Low Range
for left and right side
of street

To and From points for segments on the old
Vector
highway network based on fixed link-node
(point)
topology.
Centerline representations of local roads and
streets (including County roads) with address
Vector (line)
range attributes and local route numbers when
they exist.

Road/Street Name,
Street Type, Prefix,
Alternate Route
Number, Jurisdiction
Road Class,
Federal and State highways with attributes for Jurisdiction,
Road Name,
route numbers, address ranges when
Vector (line) appropriate, and other information. Segments Route ID, Segment ID,
may be referenced using a Linear Referencing Linear Reference
Designation,
System.
Address Ranges
Road Name,
Point locations of physical mileposts on
Vector
Route Number,
Interstate, State, or County highways. Point
(point)
Milepost Number,
placed based on mapping rule—may be in
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VH

Local

VH

Local,
Intermediate

VH

Local
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actual location offset from road or placed on
road centerline.
A bike, walking, or hiking trail in an urban or
rural area (often within the confines of a park)
Vector (line)
that is maintained by a designated agency or
private group.

Trails
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LRS Reference,
GPS Coordinates
Trail Type,
Trail Name, Agency or
Organization Name

M

Intermediate

Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Transportation (continued)

Explanation

Key Attributes

Priority

Compilation
Scale

Transportation
Structures—Local

Vector
(point)

Facilities associated with local roads and
streets, including traffic/directional signs, traffic
signals, etc.

Feature ID,
Jurisdiction, Agency
Name, Feature Type

L

Local

Transportation/
Structures—State
and Federal
Highways

Vector
(point)

Facilities associated with roads, including
traffic/directional signs and signals, etc., on
state and federal highways.

Feature ID,
Jurisdiction, Agency
Name, Feature Type

L

Local

VOR

Vector
(point)

Air traffic control beacons

Beacon Type,
Beacon Number

M

Intermediate

Cadastral
Donation Land
Claims

Vector
(area)

Areas of land given by the federal government Claim No.,
to western settlers.
Claimant Name
Three components—
The Geographic Coordinate Data Base
control points; graphic
(GCDB) is a digital coordinate-based
representation,
representation of the Public Land Survey
including points and
System (PLSS). GCDB coordinates portray the
survey lines; GCDB w/
legal land parcels of the PLSS and tie land
township, section and
description, records, parcel information, and
quarter regions;
resource data to positions on the ground.
Feature ID

Geographic
Coordinate Data
Base (GCDB)

Vector
(point, line,
area)

Multi-account File

External
Tabular
Data

PLSS

Lines delimiting the Public Land Survey
Vector (line) System (PLSS), including the boundaries of
survey townships, ranges, and sections.

Public Land
Ownership

Vector
(area)

Parcels of land owned by federal, state, or
local government agencies.

State Government
Properties

Vector
(area)

Locations of state-owned properties.

Tax Lots

Tax lots defined by counties (and recognized
Vector (line) by the Dept. of Revenue) and defined on real
property tax rolls with a unique ID.

Attribute data about parcel ownership,
address, and tax-related information.

L

Local

M

Local

Tax lot ID,
owner name, address

H

N/A

PLSS Section,
T/R Numbers

H

Intermediate

H

Local or
Intermediate

H

Intermediate,
Local

Jurisdiction,
Agency Name,
Land Area Name,
Land Area ID
Jurisdiction,
Agency Name,
Property ID
Feature ID Code
(unique tax lot ID),
Owner Name,
Mailing Address,
Public Ownership,
Site Address

VH

Local

Preparedness
Commercial Key
Assets

Vector
Locations of selected commercial buildings
(point, area) and other facilities.
Vector
Dams and related facilities and structures.
Dam Facilities
(point, area)
Facilities such as Emergency Operation
Centers, PSAP locations, shelters, supply
Vector
Emergency Facilities
points, and other sites that support the
(point)
management of events during emergency
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M
Dam ID, Dam Name,
Jurisdiction
Facility ID,
Facility Type,
Facility Name,
Jurisdiction

VH
H

Local,
Intermediate
Local,
Intermediate
Intermediate
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operations.
Emergency
Reference Data
Stations

Vector
(point)

Stations and monitoring points providing data
important for emergency operations, including
weather gauges, stream monitoring sites, etc.

Station ID,
Station Type,
Station Name,
Jurisdiction

L

Intermediate

Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Preparedness (continued)

Explanation

Key Attributes

Boundaries defining areas served by a specific
Zone ID, Public
set of law enforcement, fire, and emergency
Safety Services
Emergency Service
medical services. 911 calls made within this
Organizations,
Zones (ESZ)
area are routed to the primary PSAP for the
Associated PSAP ID
area.
Designated routes to be followed by citizens
Evacuation Routes Vector (line) when evacuating areas in the case of a
Route ID
hurricane or similar emergency.
Hazardous Materials Vector
Location of hazardous materials sites.
Site ID, Name
Sites
(point)
Hospital Name,
Unique ID,
Hospitals and
Vector
Point locations or delineations of buildings of
Site Address (if
Medical Facilities
(point, area) public or private hospitals or clinics.
applicable)
Facility Name,
Bases, training or supply locations, or other
Facility Type,
Vector
facilities operated by the active military,
Military Facilities
Military Jurisdiction,
(point)
Reserve, or National Guard.
Facility ID
Vector
Locations of monuments or iconic structures
Monuments/Icons
(point)
that may require custom protection measures.
Vector
Detailed port facility areas, regardless of
Port ID, Port Name,
Port Facilities
(area)
mode.
Port Type
Public Building
Vector
Buildings owned by federal, state, or local
Building Name,
Footprints
(area)
government agencies.
Jurisdiction Name
Includes operational areas for emergency
Public Safety
response by local fire, police, and sheriff units; Jurisdiction Name,
Vector
Response Areas
State Police; emergency medical services, or Area Type, Area ID.
(area)
(local)
other public safety organizations.
Office/Station locations for police, sheriff, fire,
Station ID,
emergency medical organizations, State Police
Public Safety Station Vector
Station Type,
Locations
(point, area) post locations, and locations of other public
Jurisdiction, ESZ ID
safety organizations.
Facility ID,
Vector
Detailed rail facilities, including maintenance
Facility Name,
Rail Facilities
(point, line) yards, depots, switching yards, etc.
Facility Type
Vector
Locations of public and private schools at all
School Name,
Schools
(point)
levels.
Jurisdiction
Point locations indicating the official location of
a site address. The location is defined based
on mapping rules for a particular project.
Formatted address
Initially, the focus will be on defining an
Vector
(number, name,
address for each tax lot but may also include
Site Address Points
(point)
prefix, direction, type)
addresses assigned to other points (building
centroid, building entrance, or other defined
location). Being captured as part of the
ORTrans program in coordination wit counties.
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Priority

Compilation
Scale

VH

Local

VH

Intermediate

VH

Intermediate

VH

Local,
Intermediate

M

Intermediate

H

Intermediate

VH

Intermediate

VH

Local

H

Local

H

Local,
Intermediate

M

Intermediate

H

Intermediate

VH

Local
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Stadiums

Vector
Area delineation or point locations of public or
(point, area) private stadiums.

State Police Post
Boundary
Wildfire-related
Facilities

Vector
(area)
Vector
(point, area)
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Stadium Name,
Site Address (if
applicable)

Administrative areas for the management and
Post ID, Post Name
operations of State Police Posts.
Facilities for wildfire monitoring and protection, Facility Type,
including lookout towers, supply locations, etc. Jurisdiction, Facility ID
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H

Local,
Intermediate

H

Intermediate

M

Intermediate
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Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Land Cover/Land Use
Archaeological Sites
Cemeteries
Ecoregions
Historic Sites

Vector
(point)
Vector
(point, area)
Vector
(area)

Explanation
Locations of identified sites of past human
settlement or activity.
Point locations or area delineations of public or
private cemeteries.
Modeled areas based on vegetation, elevation,
and other factors.

Vector
Buildings or sites of historic significance that
(point, area) have a federal, state, or local designation.

A categorization of the vegetative or nonvegetative cover at the surface. Land cover is
differentiated from “land use,” which classifies
Vector
areas based on the use of the land. This would
Land Cover
(area)
be consistent with the National Land Cover
Database completed for Oregon in the mid1990s).
Characterization of the human use of land
Vector
through the assignment of a land use
Land Use—Detailed
(area)
classification for local tax lots.
All areas and features administered by local
authorities that have been designated for
Park and
Vector
recreational use. These features include trails,
Recreational
(point, area)
camping areas, swimming areas, parks,
Facilities—Local
playgrounds, athletic fields, and picnic areas.
All areas and features administered by federal
Park and
or state authorities that have been designated
Vector
Recreational
for recreational use. These features include
(point, area)
Facilities—State,
trails, camping areas, swimming areas, parks,
Federal
and picnic areas.
Areas defined by a local jurisdiction that define
Vector
acceptable types of development. Includes
Zoning (all lands)
(area)
UGBs.
Areas representing generalized zoning outside
Zoning (non-UGB
Vector
Urban Growth Area boundaries. Based on
lands)
(area)
1980s data. Updated in the 1990s.

Key Attributes

Priority

Compilation
Scale

Site Name, Site ID

H

Intermediate

Cemetery Name,
Owner

L

Intermediate

Region Name

L

General

Site Name, Site ID,
Site Address (if
applicable)

H

Intermediate

Land Cover
Classification

M

Intermediate,
General

Land Use
Classification

M

Local,
Intermediate

L

Local

M

Intermediate

Zoning Code

L

Local

Zoning Code

L

General

H

Intermediate

Site Name, Site ID,
Jurisdiction Name,
Feature Type,
Site Address (if
applicable)
Site Name, Site ID,
Jurisdiction Name,
Feature Type,
Site Address (if
applicable)

Bioscience
Anadromous Fish
Attribute
Abundance
Anadromous Fish
Attribute
Habitat Distributions
Vector
Aquatic Habitat
(line, point)
Aquatic Species and Vector
Ranges
(point, line)

Event attribute of watercourses.
Event attribute of watercourses.
Freshwater habitat. 100K scale (linear); 1:24k
(point).
Occurrences are points based on sightings;
fish habitat distribution is linear based on
professional judgment.
Areas delineating vegetation to support
PNW ReGAP, LandFire, Risk Assessment,
and the Oregon Forest Assessment.

Existing Vegetation

Grid
(30-meter)

Fish Stock Status

Vector
(point)

Event attribute of watercourses.

Hatchery Release
Locations

Vector
(point)

Event attribute of watercourses.

1339.4
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Habitat Classification
Code
Habitat Unit Code,
Stream Name
Species, Run, LLID,
th
4 Field HUC,
Use Type
Vegetation
Classification Code
Status Code,
Fish Type, Date
Date, Species,
Tag Code, Hatchery of
Origin; Size at
Release (#s), Stream
or Waterbody Name

VH

Intermediate

H

Intermediate

H

Intermediate

H

Intermediate

L

Intermediate

L

Intermediate
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Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Bioscience (continued)

Explanation

Key Attributes

Priority

Compilation
Scale

Vegetative cover assumed to exist at PreEuropean settlement time. Includes species,
ranges, communities, and structure. Includes
quad-based area feature delineation for areas
in Western OR and smaller scale grid-based
data from 100K scale sources for forestland.

Vegetation
Classification Code

L

Intermediate

Habitat in coastal areas.

Habitat Classification
Code

H

Intermediate

Vegetation
Classification Code

L

Intermediate

VH

Intermediate

Zone ID

L

Intermediate

Species,
Occurrence Number

H

Intermediate

Wetland Type,
HGM Type, Vegetation
Type

H

Local

Wetland Type,
HGM Type, Vegetation
Type

VH

Intermediate

HUC, Suitability Class

H

Intermediate

Month, Percent

L

General

27 data sets for aspects of precipitation,
extreme temperature, humidity, degree days,
snow, host/cold days, and freeze dates.

N/A

L

General

Grid (4km)

Frequency of (1) heavy fog and (2) stratus.

Frequency, Type

L

General

Grid (4km)

Median length of period between last
Length
32F temperature in spring and first date in fall.

L

General

Grid (4km)

1-, 2-, 3-, 4-, and 5-day totals.

Precip. Amount

M

General

Grid (4km)

2-, 5-, 10-, 25-, 50- and 100-year return
periods.

Precip. Amount

L

General

Grid (4km)

1948- current daily precipitation maps.

Precip. Amount

L

General

Grid (4km)

1895-current monthly total precipitation.

Precip. Amount

H

General

Grid (800m) 1971-2000 grid at ~800 m. resolution.

Precip. Amount

M

General

RAWS

Vector
(point)

Remote Automated Weather Stations.

Station ID

L

General

Snow Water
Equivalent

Grid (800m)

Water content of snow-depth of water resulting
Water Content
from snow melt.

M

General

Historic Vegetation

Vector
(area)

Marine Species
Vector
Habitat Distributions (area)
Potential Vegetation

Grid Vector
(area)

Riparian Areas

Vector
(area)

Seed Zones

Vector
(area)

Terrestrial Species/
Distribution

Grid (30meter)

Wetlands—LWI

Vector
(area)

Wetlands—NWI

Vector
(area)

Wildlife Habitat
Distribution

Vector
(area)

Areas delineating potential vegetation
(vegetation that would exist without land
disturbance).
Areas delineating the extent of riparian cover
adjacent to streams.
Currently, conifer seed zones. Efforts are
under way to broaden the types of vegetation
included.
Grid cells that have assigned attributes relating
to habitat suitability for 450 different plant and
animal species.
Local wetland inventory includes land areas
showing distribution of wetlands with three
classifications—Cowardin, HydroGeoMorphic
(HGM), and NVC Ecosystem type.
National wetland inventory includes land areas
showing distribution of wetlands with three
classifications—Cowardin, HydroGeoMorphic
(HGM), and NVC Ecosystem type.
th
All vertebrate species mapped to 6 field HUC.
Habitat suitability modeled to 30-meter pixel.
Detailed modeling for select species.

Riparian Classification
Code

Climate
Cloud Cover—
Monthly Average
Commercial Data
Sets
Fog Occurrence in
Western Oregon
Length of Growing
Season
Precipitation—
100-year
Precipitation—
24-hour Intensity
PrecipitationHistoric Daily
Precipitation—
Historic Monthly
Precipitation-Mean
Monthly and
Annual

1339.4

Grid (800m) Average percent cloud cover for grid cells.
Grid
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Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Climate (continued)
Snowfall Monthly
and Annual
Soil Freeze Depth
Soil Temperature
Solar Radiation—
Monthly Average
Temperature
Monthly Mean
Min/Max
Temperature
Ranges
Temperature—
Historic Daily
Temperature—
Median First/Last
28 Deg F Dates
Windflow—Monthly

Explanation

Total snowfall combined for all days in
month/year.
Grid (800m) Average depth to which soil will freeze.
Grid (4km)

Grid (800m) Temperature at 2”, 4”, 8” levels.
Grid (800m) Average total solar radiation by month.
Grid (800m) 2 data sets—1971-2000 (single months).
Grid (4km)

No description available.

Grid (4km)

1948—current daily maximum and minimum
temperature maps.

Grid (4km)

2 data sets—last day in spring; first day in fall.

Grid (800m) Average and extreme wind speeds.

Key Attributes
Year,
Snowfall Amount
Depth
Temperature
(degrees)
Langleys or watts/sq.
meter

Priority

Compilation
Scale

M

General

L

General

L

General

L

General

M

General

L

General

M

General

Temperature
(degrees)

L

General

Speed (mph)

L

General

Feature Type,
Feature ID, Owner
(company or
government
jurisdiction)

L

Local

Temperature
(degrees)
High and Low
Temperatures
Temperature
(degrees)

Utilities
Electric Distribution
Facilities

Vector
(point, line)

Electric Generation
and Transmission
Facilities

Vector
(point, line),
area)

Gas Distribution
System

Vector
(point, line)

Municipal
Watersheds

Vector
(area)

Oil and Gas Supply
and Transmission
Facilities

Vector
(point, line),
area)

Recycling Facilities

Vector
(point)

Sanitary Sewer
Treatment and
Collection Facilities

Vector
(point, line),
area)

Septic Systems
Solid Waste/

1339.4

Vector
(point)
Vector

The facilities that form the infrastructure
supporting the distribution of electrical power
to individual buildings and sites. These
features include poles, distribution lines,
service lines, transformers, and other electric
control facilities.
The facilities that form the infrastructure
supporting the generation and transmission of
electrical power. Features may include power
generation plants, transmission towers,
substations, and transmission lines.
All pipelines and associated facilities for the
transport of natural gas from the point of
supply to customer sites. Includes such
features as transmission and distribution
mains, valves, fittings, meters, etc.
Watersheds defined for local area water supply
management.

Feature Type,
Feature ID, Owner
(company or
government
jurisdiction)
Feature Type,
Feature ID, Owner
(company or
government
jurisdiction)
Watershed ID

Feature Type,
The infrastructure required to extract, process,
Feature ID, Owner
store, and transmit petroleum and natural gas
(company or
from sites of production to sites of
government
consumption or distribution system.
jurisdiction)
Facility Name,
Permitted recycling facility locations.
Facility ID,
Facility Address
Feature Type,
All facilities associated with collection and
Feature ID, Owner
treatment of wastewater. Features include
(company or
treatment plants, interceptor lines, sewer
government
mains and laterals, lift stations, manholes, etc.
jurisdiction)

VH

Intermediate

L

Local

M

Intermediate

H

Intermediate

L

Intermediate

M

Local

Locations of permitted septic systems.

Permit #, Address

L

Local

Sanitary landfills and other waste disposal

Site Type, Site Name,

L

Intermediate

PlanGraphics, Inc.

B-14

Conceptual Design for the Oregon GIS Utility—Final

Transfer Sites

(point)

sites and transfer sites for temporary storage
of waste.
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Site ID

Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Utilities (continued)
Storm Drainage
Basins

Vector
(area)

Explanation
Local areas delineating the management of
storm drainage and storm sewer facilities.
Maintained storm sewers and drainage
facilities designed to collect and control storm
drainage in local areas. Includes underground
storm sewers, catch basins, inlets, maintained
open channels, retention ponds, etc.

Key Attributes
Basin ID, Jurisdiction

Feature Type,
Feature ID, Owner
Vector
Storm Sewer/
(company or
(point, line,
Drainage Control
government
area)
Facilities
jurisdiction)
Feature Type,
All facilities supporting telecommunications,
Feature ID, Owner
including cellular phone towers, telephone
Telecommunications Vector
(company or
Facilities
(point, line) lines, and exchange boxes, as well as cable
government
TV infrastructure.
jurisdiction)
Feature Type,
Areas in which recorded deeds convey certain
Feature ID, Owner
rights for utility facility placement and use. In
Vector
(company or
Utility Easements
most cases, these involve corridors for utility
(area)
government
lines that run outside the public right-of-way.
jurisdiction)
Feature Type,
Geographic areas within which a public or
Feature ID, Owner
private utility has rights or jurisdiction to serve
Vector
(company or
Utility Service Areas
customers. Includes service areas for water,
(area)
government
sewer, gas, electric, or other utilities.
jurisdiction)
Feature Type,
Feature ID, Owner
All the water distribution facilities, including
Water Distribution
Vector
(company or
mains, hydrants, valves, service lines, pump
Facilities
(point, line)
government
stations, etc.
jurisdiction)
All facilities related to the supply and treatment Feature Type,
Water Supply and
Vector
of water from wells and reservoirs to the
Feature ID, Owner
Transmission
(point, line), transmission of water (through major
(company or
Facilities
area)
distribution mains) to the local distribution
government
network.
jurisdiction)
Water Supply
Watersheds defined for management of water Watershed Name,
Vector (line)
Watersheds
supplies
ID number

Priority

Compilation
Scale

L

Intermediate

L

Local

VH

Local,
Intermediate

L

Local

M

Intermediate

M

Local

H

Intermediate

M

Intermediate

H

Intermediate

H

Intermediate,
General

L

Intermediate,
General

L

General

Geoscience

Detailed Soil Survey

Vector
(area)

Geology

Vector
(point, line,
area)

Geomorphology
Physiographic
Provinces

1339.4

Vector
(area)
Vector
(area)

Detailed soil units from Soils Surveys
conducted by the U.S. Natural Resource
Conservation Service (NRCS) or another
Soil Series and Phase
recognized organization that differentiates
mapped units in the basis of a range of
physical, topographic, and chemical properties.
Feature Type,
Geologic Unit (strata)
Composition and geological type of bedrock or
Name, Feature Name
unconsolidated geological deposits at the
Reference ID,
surface or near the surface and other
Feature Type,
geological features such as caves, fault lines,
Map Unit Label,
etc.
Map Subunit Name,
Feature Name
Delineation of landforms following a
Landform Type
classification scheme approved by DOGAMI.
Broad areas delineated by dominant physical
Phys. Province Name
and topographic characteristics.
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Table B-1: Description of Framework Data Themes for the GIS Utility (continued)
Geographic
Data Theme and Data Type
Elements
Category
Hazards
Avalanche Zone
Coastal Erosion
Areas
Debris Flow Hazard
Zone
Drought Areas
Dust Storm
Occurrence
Earthquake Hazard

Floodplains

Landslide Zones
Tsunami Inundation
Zone
Volcano Hazard
Wildland/Urban
Interface Boundary
Windstorm Hazard
Winter Storm
Hazard

Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)
Vector
(area)

Explanation

Compilation
Scale

Key Attributes

Priority

Delineates areas at risk for avalanche
occurrences.
Delineates areas at risk for erosion within the
coastal zone.
Delineates areas at risk for debris flow
occurrences.

Zone Name (if
applicable) or Number

M

Intermediate

Area ID

H

Intermediate

Zone ID

L

Intermediate

Delineates areas at risk for drought.

Area ID

M

Intermediate

Locations of dust storms.

Date

L

Intermediate

Delineates areas at risk for earthquakes.

Hazard Area ID

H

Intermediate

VH

Intermediate

H

Intermediate

H

Intermediate

M

Intermediate

VH

Intermediate

L

Intermediate

L

Intermediate

Map Grid Number

M

Local

City Name

M

General

N/A

H

N/A

Census Geography
Unit Code (reference
to Census data)

M

Local,
Intermediate

N/A

M

Intermediate

GNIS Name

M

Intermediate

Jurisdiction Name,
Delineates areas at risk for flood occurrence at
Flood Zone
certain probability intervals, according to
Designation (floodway,
FEMA standards under the map modernization
50-year, 100-year,
program.
etc.)
Delineates areas at risk for all types of
Zone ID
landslides.
Delineates areas at risk for impacts from
Zone ID
tsunami occurrences.
Delineates areas at risk for impacts from
Area ID
volcanic eruptions.
Delineates areas where structures and other
human development meets or intermingles
Boundary ID
with wildland or vegetative fuels. Used for
wildfire protection planning and fire fighting.
Delineates areas at risk for windstorm
Area ID
occurrence.
Delineates areas at risk for winter storm
Area ID
occurrence.

Reference
Assessor Map
Boundaries

Vector (line)

Cities

Vector
(point)

Coordinate Systems Document

Demographic Data

Vector
(area)

Digital Raster
Graphics

Raster

Geographic Names
Information System
(GNIS) Points

Vector
(point)

Indices

Vector
(area)

1339.4

Map grid defining boundaries of existing tax lot
map sheets.
Point locations of municipalities representing
the approximate geographic center of the
municipality for presentation at small scale.
Information describing coordinate and map
projection parameters for the Oregon Lambert
projection.
Population data (income, education, housing
type, ethnicity, etc.) aggregated by defined
enumeration areas. This includes decennial
Census data from the Census Bureau,
demographic data collected from other
surveys, or population projections (state Data
Center).
Scanned USGS 7.5’ topographic quadrangles
registered to the UTM coordinate system.
Point features that are included in the
USGS GNIS database. Includes points with
place names taken from USGS topographic
quad maps.
Spatial representations showing the status and
tiling of various data sets.
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APPENDIX C
DETAILS ON DATA THEME SOURCES AND CONVERSION
This appendix provides summary information about the status of database development
assumptions for data elements of the 14 Framework themes. The information in
Table C-1 has been compiled from research and inquiries to Framework Implementation
Team (FIT) members in the spring and summer of 2005. While more detailed information
is needed in many cases to prepare operational plans and specifications for database
development, Table C-1 provides sufficient information for planning and budgeting.
Table C-1 shows that many data elements are in a partial state of development and
require considerable resources and effort for completion. In selected cases, data elements
are complete or near complete for most of the state, and in other cases, well-managed
data compilation efforts are under way. The overall picture indicates that while much
progress has been made, the state is far from completion of all Framework themes. The
GIS Utility Business Case report indicates that the likely cost of completing all Very
High, High, and Medium Priority Framework Data Themes will be about $106 million.
Under current state programs and funding mechanisms, about $30 to $40 million is likely
to be available over the next five years and the vast majority of this is from the ORMAP
program which will cease (in the next five years) after all county tax lots have been
converted. Significant funds will be expended (by federal agencies, regional and local
governments, and private companies), but these efforts are not coordinated or managed in
a way that will efficiently meet GIS Utility goals.
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Description/
Assumptions on Volume

Source Agency/
Organization

Estimate on
% Complete

GIS Data Themes

Priority

Table C-1: Status, Source, Users, and Priority of Framework Data Themes

Assumptions for
Database Development

Geodetic Control
Geodetic Control
Points

Other Survey
Control Points

H

NGS; ODOT

M

Local
governments
and surveying
companies

Densification work is ongoing, and points will
be added to database as they are submitted
100%
and documented by source agencies. No
major funding needed for development.
Documentation on points from verifiable
sources will be added as submitted. No
100%
funding allocated for additional
development.

Orthoimagery
.5-meter and
1-meter DOQs

Statewide coverage (color and color
H infrared). NOTE: This is a VH, but "H"
is included to scale cost in later years.

State/Federal
Consortium

Produced through currently funded project
for 2005 flight and processing (multi-agency
consortium). Estimate does not include
2005 costs but does include reflights in
FY08-09, FY11-12, and FY14-15.

30-meter DOQs

Statewide coverage (color and color
L infrared). NOTE: This is a VH, but "H"
is included to scale cost in later years.

USGS

No additional work needed.

0%

100%

Elevation
Digital Elevation
Models—General

Statewide coverage with 10-meter pixel
USGS
H
resolution.

Elevation Contour
Lines

Statewide contour line data generated
V
from DEMs. Assume completion of
H
current contour data from 1:24,000.

Detailed Elevation
Data

Local level topographic data, including
mass elevation points, breaklines,
Local agencies
L
TINs—primarily for urban and
developing areas.

Derived
Topographic Data
Sets

M

Bathymetry

Includes bathymetric lines based on
depth soundings for about 350 lakes
M
and ponds greater than 100 acres,
coastal areas, and large rivers.

USGS

Includes slope and aspect data derived
USGS
from DEMs and generated in grid form.

NOAA

While update and greater precision would be
desirable, no budget is included for
100%
enhancement. Incorporate new or updated
data as generated by federal agencies.
Completion of current general DEMgenerated contours will cost $30,000
(estimate from Emmor Nile). Would like to
do improvement of contours in western 1/3
0%
of the state (30,000 sq. miles). Would cost
about $12 million for detailed LIDAR survey
and contour generation. This additional cost
is NOT included in the GIS Utility budget.
No work budgeted but as local organizations
build detailed data sets, should be made
available through the GIS Utility.
Assume contracted work funded through
State-Federal participation. These are
generated from DEM data.
The cost for all soundings and capture
would be about $8 million. Assume digitizing
of bathymetry ONLY where bathymetric lines
have already been plotted (coastal area
topographic and navigation charts) and for
selected high-priority areas, not for all lakes
and ponds.

VH = Very High, H = High, M = Medium, L = Low

1339.4
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Description/
Assumptions on Volume

Source Agency/
Organization

Estimate on
% Complete

GIS Data Themes

Priority

Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Assumptions for
Database Development

Administrative Boundaries

Tax District/Tax
Code Boundaries

H

Census Geography H

Approximately 1,000 area features
throughout the state.

DOR

All enumeration areas statewide from
the Census Bureau.

BOC; ODOT

Statewide Admin.
Boundaries

About 2,500 separate area features
from 11 different data elements of
statewide significance, including
political boundaries; Indian lands,
state/federal election districts; national
State Agencies
H
parks and monuments; school districts;
state park and state forest boundaries;
soil and water conservation districts;
and certain state program
administration boundaries.

Local Admin.
Boundaries

H

Statewide Admin.
Boundaries

Local Admin.
Boundaries

Statewide Admin.
Boundaries

Local Admin.
Boundaries

About 800 areas that include
boundaries for drinking water
protection; local urban growth; and
urban renewal.

About 1,000 areas of statewide
significance, including wastesheds;
L roadless areas; groundwater restricted
areas; fish management areas; coastal
zone.
Assume about 700 areas that include
urban reserve areas, urban
incorporated areas; vegetation line;
L
open burning areas; oxygenated
gasoline control areas; neighborhood
associations; downtown districts.
About 1,000 separate area features
from eight different data elements of
statewide significance, including those
used for statewide land use, natural
resource, and other program admin.
M
boundaries, including Employment
regions; federal agency administration;
national forest; DEQ environmental
monitoring; wildlife management;
salmon/trout programs.
Assume 2,000 areas that include road
authority districts, local election
M
districts, and other medium-priority
areas.

Local
Governments
and Regional
Agencies

State Agencies

Local
Governments
and Regional
Agencies

Capture boundaries tied to tax lot
boundaries. Assume sources are a mix of
maps and text descriptions of boundaries.
DOR and local authorities will assemble,
verify, and provide sources. Assume $8.00
per feature.
Use existing boundaries from 2000 Census
and coordinate update with the Census
Bureau (align boundaries with new state
road network). No additional $$ budgeted.
Use all available sources, including maps,
existing GIS, and text descriptions of
boundaries. Some existing boundary data
mapped at small scale may need to be
adjusted to fit tax lots and road centerlines
(e.g., city limits). Note that some county
boundaries are in legal dispute and will need
to be resolved. Heads-up digitizing with
match to orthoimagery (1-meter pixel).
Assume $8.00 per feature.
Source materials in map or text description
form. Local authorities or state agency with
oversight role will provide scrubbed source
materials. Heads-up digitizing with match to
orthoimagery (.5-meter pixel). Assume $5.00
per feature.
State agencies will provide up-to-date maps
or boundary descriptions for each area for
digitizing. Heads-up digitizing with match to
orthoimagery (1-meter pixel). Assume $8 per
feature.
Source materials in map or text description
form. Local authorities or state agency with
oversight role will provide scrubbed source
materials. Heads-up digitizing with match to
orthoimagery (.5 meter pixel). Assume $5
per feature.

50%

60%

30%

0%

State Agencies

Most of these boundaries will be compiled at
intermediate scale (1:12,000 or 1:24,000).
Use existing map sources and orthoimagery
as a base. Assume that USFS will complete
national forest. Heads-up digitizing with
match to orthoimagery (1-meter pixel).
Assume $5 per feature.

25%

Local
Governments
and Regional
Agencies

Source materials in map or text description
form. Local authorities or state agency with
oversight role will provide scrubbed source
materials. Heads-up digitizing with match to
orthoimagery (.5 meter pixel). Assume
$5 per feature.

10%

VH = Very High, H = High, M = Medium, L = Low
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Description/
GIS Data Themes
Assumptions on Volume
Administrative Boundaries (continued)
Urban Growth
Boundaries

Source
Agency/
Organization

Local
V
Assume boundaries around 200 cities. Governments
H
and COGs

Estimate on
% Complete

Priority

Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Assumptions for
Database Development
Use existing maps or other sources.
Assume some research is required. $300
per city.

75%

Hydrography
Statewide
Hydrography Data
Set

Includes statewide mapping of
H hydrologic units, water bodies, and
water courses.

Federal
partnership led
by USFS

Water Points and
Shorelines

M

Federal
partnership led
by USFS

Complete development as part of the
PNW Hydrography Framework partners
project. Completion by end of 2005. No
additional $$ included for GIS Utility budget.
In progress; completion by PNW
Hydrography Project by end of 2005. No
additional $$ included for GIS Utility budget.

100%

100%

Transportation

Road Centerlines
and Address
Ranges

Transportation
Features and
Structures—
State/Federal
Transportation
Features and
Structures—Local

Completion of ongoing work for
V capture of centerlines and address
H ranges for all federal and state
highways and local streets.

Includes signs, traffic control, and other
structures (not including bridges and
L culverts). Assume 50,000 miles of
federal and state highway with
4 features per mile (200,000 features).
Includes traffic control, signs, and other
features on local street systems.
L Assume 45,000 miles of federal and
state highway with 10 features per mile
(450,000 features).

ODOT; OEM

Continue work through the ORTrans
program. Centerlines are being built to
accuracy standards that include basic
attributes like road name, road number,
owner, etc. The address ranges are then
being assigned to the segments using
MSAG data from each county's PSAP
through OEM. Estimate does not include all
private roads, long driveways, etc. These
will be captured on an incremental basis
over a period of years. Since the effort is
fully funded and will be completed in the
near future, this estimate only includes a
projected amount to be spent to complete
development after 2005.

35%

USDOT; ODOT

Use existing databases where available and
supplement with hard copy sources and field
capture. Assume $3.50 per feature.

40%

Local road
authorities and
City/County
public works
agencies

Use existing databases where available and
supplement with hard copy sources and field
capture. Assume $4.50 per feature (no
existing databases as source).

10%

Mileposts

Point features representing physical
V
mileposts. Assume 50,000 posts on
ODOT
H
interstates, federal and state highways.

Railroad Lines

H

ODOT

Airports, Heliports

H Assume 400 features.

ODOT; Port
Districts; City
and County
agencies

Other Moderate
Priority

Includes ports, navigation hazards,
M
VOR. Assume 5,000 points.

ODOT; Port
Districts; City
and County
agencies

1339.4
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Capture by GPS or by assigning a linear
referencing location. Captured as part of the
ORTrans program. No additional cost
included.
Centerlines of rail lines have been
developed and ODOT is finishing with rail
yards, spurs, etc.
Use ODOT database with airports
(90% complete). Need to collect data on
point locations for other features from
ODOT records or local authorities. Minimal
additional cost.
Mapped as point and line features at
intermediate scale. Heads-up digitizing from
orthoimagery with supplemental sources.
Assume $4.00 per point.
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Description/
Assumptions on Volume

Source
Agency/
Organization

Estimate on
% Complete

GIS Data Themes

Priority

Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Assumptions for
Database Development

Transportation (continued)

Trails

Assume 4,000 miles divided into
2,000 segments. Includes federal and
M state-maintained trails, which are
currently mapped, most within parks
and recreation areas.

Other Low Priority

Includes lighthouses, cable, and
L chairlifts. Assume 700 point and line
features.

NPS, OPRD

Bridges

H

Includes bridges on state, federal, and ODOT; local
local roads.
road authorities

Culvert Locations

H

Line and point features representing
the location of culverts (or culvert
openings) along state, federal, and
county highways.

ODOT; utility
districts,
City/County
agencies

Assume capture of existing mapped trails
maintained by state and federal agencies.
Digitize from existing maps. Source agency
(BLM and USFS in many cases) would
verify and scrub sources. Match location to
orthoimagery. Assume $20 per mile. Other
trails (private, local) would be added as
sources are submitted. Note: A classification
scheme should be developed.

20%

Assume $4.00 per feature assuming source
maps are provided.

0%

Use ODOT bridge inventory with coordinate
data that includes state and local bridges
and supplement with other sources. Cost
includes import of geocoded bridge data
and adjustment of location to road network
as needed.
Use the existing tabular database from DOT
as the starting point, but match locations to
orthoimagery. Assume that ODOT and local
road authorities will provide marked-up ortho
imagery. Assume 150,000 features
throughout the state with the most occurring
in the western part. Assume $3.50 per
feature.

0%

Cadastral
Tax Lots

V
H

DOR; County
Assessors;
ORMAP
Program

GCDB

M

BLM

Donation Land
Claims

L

BLM

Multi-account File

H

DOR

PLSS

M

BLM

Includes ORMAP fund allocation and
County matching funds (based on ORMAP
status and County plans) to complete all
Goal 4 work.
Proceed with the federal effort to build and
complete database. BLM in process of
completion of lands in western Oregon.
Ongoing, long-term effort by the federal
government. No GIS Utility cost included in
budget.

Work with DOR and local assessment
offices on a process to extract certain tax lot
fields (for which access is not a sensitive
issue) and use as attributes for GIS access.
In-house effort to set up a process for data
extract and loading.

PlanGraphics, Inc.
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N/A

100%

VH = Very High, H = High, M = Medium, L = Low
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Description/
Assumptions on Volume

Source
Agency/
Organization

Estimate on
% Complete

GIS Data Themes

Priority

Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Assumptions for
Database Development

Cadastral (continued)

Public Land
Ownership and
State Government
Properties

Assume a total of 60,000 parcels
owned by federal, state, and local
agencies. This includes 16,500 state
H govt. parcels (DAS inventory); an
estimated 25,000 federal parcels; and
the rest owned by tribal, city, county,
and other public agencies.

Most of these government parcels will be
defined as tax lots from ORMAP but will not
have full attribution. Much land is federally
owned (USFS and BLM), and they will
provide source maps and attributes. Main
Federal
agencies (BLM, task will be to verify public ownership for
USFS, USFWS, defined parcels and apply attribution.
Assume $6.00 per parcel. DAS has a
BPA, others);
tabular inventory (land owned by 17 state
DOR, DAS,
agencies) but no maps. OGDC has a
ODOT
general layer of public lands which is a
starting point along with tax lots. Cost
estimate takes into account the need for
research to verify ownership.

30%

Preparedness

Site Addresses

V Assume a total of 1.8 million points to
H be captured.

Public Building
Footprints

Assume 7,000 federal, state, regional,
V
and local agency buildings throughout
H
the state.

PSAP locations, public safety station
Emergency
locations, emergency shelters, supply
Facilities and
H
points, schools, stadiums. Assume
Areas: High-priority
4,000 point locations.

Emergency
Facilities and
Areas: Moderatepriority

Rail facilities, military installations,
M wildfire facilities. Assume
4,000 features.

ODOT; OEM;
local road
authorities;
City/County
agencies (public
safety, planning,
public works)
Federal
agencies (BLM,
USFS, USFWS,
BPA, others);
DOR, DAS,
ODOT
OEM;
City/County
Agencies;
School Districts;
other special
districts;
business
directories
DOD; National
Guard (State
Military Dept.);
OEM;
City/County
Agencies;
School Districts;
other special
districts;
business
directories

Site address for tax lots captured through a
variety of means resulting in address
assigned to parcel centroid. Includes the
need for field verification. Project ongoing
and funded by OEM. Assume $1.50 per
point. Requires input and verification from
local governments.
Agencies would have the responsibility for
marking locations of buildings on
orthoimagery and providing attribute data.
Buildings would be captured in a heads-up
digitizing process. Assume cost of $7.00 per
building (includes cost to verify ownership).

PlanGraphics, Inc.

30%

Use existing databases when available, but
geocode the data and match to the
orthoimagery location. Derive some data
from other elements (e.g., public buildings).
Contact local authorities to confirm location.
Assume $3.50 per facility.

30%

Captured through heads-up digitizing from
orthoimagery based on mark-ups provided
by local and state authorities. Assume $3.50
per feature.

0%

VH = Very High, H = High, M = Medium, L = Low
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Assumptions on Volume
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Agency/
Organization

Estimate on
% Complete

GIS Data Themes

Priority

Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Assumptions for
Database Development

Preparedness (continued)
DOD; National
Guard (State
Military Dept.);
OEM;
City/County
Agencies;
School Districts;
other special
districts;
business
directories
OEM; ODOT;
County
emergency
management
offices

Emergency
Facilities and
Areas: Very Highpriority

Includes port facilities,
V
hospitals/medical facilities; HazMat
H
sites. Assume 2,000 points.

Evacuation Routes

V
H

Dam Facilities

V
H

ODOT; BPA;
COE

ESZs

V
OEM effort for about 1,000 ESZs.
H

OEM;
City/County
public safety
organizations

Public Safety
Response Areas
and State Police
Post Areas

Most are local response areas defining
operation boundaries for Sheriff,
H
Police, Fire, and EMS. Assume 1,000
areas.

OEM;
City/County
public safety
organizations

Use existing databases of sites, including
HazMat sites (OSP-Fire Marshal) and
hospitals (but need to geocode). Use local
sources to identify location and take
attributes from databases. Need to quality
control data. Obtain map information from
federal sources (COE) for port locations.
Compile at 1:2400 scale or better and use
orthoimagery as base. Assume cost of
$12.00 per feature.

20%

Use data from the ORTrans program and
information in state and local emergency
plans to identify and attribute routes.

0%

Use 1:24K scale maps from OWRD as a
starting point and data from BPA and other
agencies. Assume minimal cost to
complete.
OEM is doing this--numbers have been
assigned based on address ranges.
Estimates based on cost to complete work
now ongoing.
Requires research with local authorities and
plotting of maps for digitizing ensuring that
they match properly with PSAPs and street
segments. Use orthos as the base for
heads-up digitizing. Assume $25 per area.

30%

10%

Land Cover/Land Use
Archeological and
Historic Sites

H

OPRD; NPS;
Universities

Continued work by OPRD and partners to
capture point locations of sites (now
60% complete).

Ecoregions

H

EPA

Completed by EPA.

Statewide mapping of land use at the
Land Use: Detailed M tax lot level. Assume 200,000 LU area
features.

Land Cover:
General

M

Park and
Point locations of federal and state
Recreational Sites: M
sites. Assume 2,500 points.
State, Federal
Local Sites

Includes an estimated 10,000
L cemeteries and recreational sites and
facilities.

100%

Use available tax lot attribute data to derive
City and County land use designations and follow up with
verification at the local level. Assume $10
Planning
per feature. Assumes local authorities will
agencies;
provide land use designation and
COGs; DLCD
QA support.
Use existing NLCD—need updated
USGS
Anderson Level 2 (TM data at 15M) and
grid-based vegetation data from Bioscience.
NPS; USFWS;
USFS; NPS;
OPRD

Use information and maps from the OPRD
and federal agencies to capture point
locations. Assume $2.50 per point.

Area features mapped at the local level. Use
City and County existing hard copy maps and orthoimagery
as source. Local authorities mark up
agencies
sources. Assume $4.50 per feature.

VH = Very High, H = High, M = Medium, L = Low
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Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Land Cover/Land Use (continued)

Detailed Zoning

Use local zoning maps as basis for digitizing
in reference to tax lot and street centerline
Includes mapping of land use for urban City and County
boundaries. Assume zoning for all urban
Planning
L tax lots. Assume 200,000 area
counties and medium and large cities.
agencies
features.
Assume 200,000 features at $4.00 per
feature.

Zoning (all land)

L Small-scale, generalized zoning.

DLCD

Complete.

10%

100%

Bioscience

Riparian Areas

V Very large effort; no estimate on
H number of features.

USFWS

Not sufficient work done to define
classification scheme and methodology. No
estimate made for full mapping but "seed
money" applied to define approach and do
pilot.

Anadromous Fish
Habitat
Distributions

V
H

NOAA; ODFW;
WEB

Effort funded. No additional cost budgeted.

80%

Capture event attributes and tie
hydrography and map habitats at 1:24,000
scale. Need to fund surveys to gather basic
marine habitat data. Central project
Data sets with aquatic species, habitat,
coordination and data standards required—
and stocking information. Includes
NOAA; USFWS;
Aquatic Resource
1) benthic mapping compilation completed
anadromous fish abundance (event
ODFW; WEB;
Data Sets: HighH
using existing data; there are gaps; 2)
attributes); aquatic species and
StreamNET
priority
estuary habitat mapping is an important
habitats; fish stock status; and marine
aspect of this element. Assume that GIS
habitat.
Utility budget includes only partial funding to
support ongoing long-term efforts by federal
and state agencies.
Plant and animal habitats and
Assume that the GIS Utility budget includes
USFWS;
vegetative cover not including wetland
Terrestrial
only minor funding to support ongoing longODFW; ODF;
50%
Resource Data
H data sets. Includes terrestrial species
term efforts by OSU and federal and state
ORHNIC at
distribution, wildlife habitat distribution
Sets: High-priority
agencies to complete mapping.
OSU
(not including existing vegetation).
Plant and animal species occurrences
USFWS;
Estimated $200K to finish potential
and vegetative cover not including
Terrestrial
ODFW; ODF;
vegetation on USFS lands. No funds
100%
Resource Data
L wetland data sets. includes historic
ORHNIC at
budgeted for GIS Utility.
vegetation; potential vegetation; seed
Sets: Low-priority
OSU
zones.
Full coverage of state at 1:24K.
1,242 NWI maps remaining to be digitized at
V
Mapping is complete; completion of
USFWS; ODFW
Wetlands: NWI
$475/map, for approx. cost of $590,000.
H
digitizing is required.
Detailed scale maps for selected cities. Web; City
Estimated cost for completion of maps for
Wetlands: LWI
H
Wetland delineated on tax lot base.
governments
67 cities.
Work under way at OSU Forest Science Lab
and INR or support PNW ReGAP, LandFire,
BLM and
Risk Assessment, and Oregon Forest
20%
Existing Vegetation H Complete statewide mapping
Federal partners
Assessment. USGS and USFS investing
in GAP program
$1.4 million for completion by 9/07. Funded
effort.
VH = Very High, H = High, M = Medium, L = Low
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% Complete

GIS Data Themes
Climate

Priority

Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Assume use of existing data from the
OSU Climate Institute. Direct access to
updated data as it is available. Just include
minimal funding to support GIS-enabling
existing databases or databases to be
developed in the future.
Assume use of existing data from the
OSU Climate Institute. Direct access to
updated data as it is available. Just include
minimal funding to support GIS-enabling
existing databases or databases to be
developed in the future.
Assume use of existing data from the
OSU Climate Institute. Direct access to
updated data as it is available. Just include
minimal funding to support GIS-enabling
existing databases or databases to be
developed in the future.

High-priority
Climate Data Sets

H

OSU Climate
Institute

Moderate-priority
Climate Data Sets

M

OSU Climate
Institute

Low-priority
Climate Data Sets

L

OSU Climate
Institute

Generation and
Storage Facilities
and Transmission
System

Electric, gas, oil, and water storage
and generation facilities and OH or
UG transmission lines. Assume
H
18,000 miles of transmission lines and
about 75,000 point features operated
by about 15 different companies.

Use existing digital and hard copy maps for
BPA and private
capture at 1:24,000 scale. Responsible for
gas and electric
providing up-to-date sources and maps to
generation
utility organizations. Use orthoimagery as
companies
base. Assume cost of $25 per mile.

Private Utility
Distribution
Systems

Electric and gas distribution systems.
OH and UG lines (not service lines),
poles, transformers, substations,
L
regulator facilities, etc. Assume total of
about 1.5 million service locations for
electric and 1 million for gas.

Water Distribution
System

Local water system (lines and points),
including water mains, valves,
hydrants, pump stations (not service
lines to buildings or meters). There are
about 2,000 separate water providers
(private companies, public utility
M
districts, and city/county utility depts.).
Many of these systems are small
(serving less than 1,000 customers).
Assume about 1 million customer
connections and 18,000 water main
miles.

Utilities

Sanitary Sewer
Systems: Local

Local sanitary sewer collection system,
including mains, manholes, lift stations,
M etc. (not service laterals). Assume
900,000 customer connections and
14,000 main miles.

Private and
co-op electric
and gas
companies

Based on estimated number of services,
assume about 25,000 network miles for
electric and 17,000 miles for gas at $1,500
per mile. Estimate does not include service
lines. NOTE: It is assumed that private utility
companies would bear the financial
responsibility for development of this data.

25%

Public utility
districts; City
and County
Utility Depts.;
private water
companies

Use existing water system maps (hard copy,
as-built drawings, etc.) and capture facilities
using orthoimagery and tax lot maps as a
base. Assume that public and private water
providers will provide scrubbed source
material and will QA check results. Assume
that 20% will require substantial field-based,
GPS inventory. Assume $1,000 per mile for
non-GPS and $2,000/mile for GPS. NOTE:
Assume that private water companies will
contribute funding for the data conversion.

25%

Public utility
districts; City
and County
Utility Depts.

Use existing water system maps (hard copy,
as-built drawings, etc.) and capture facilities
using orthoimagery and tax lot maps as a
base. Assume that public and private water
providers will provide scrubbed source
material and will QA check results. Assume
that 20% will require substantial field-based,
GPS inventory. Assume $1,000 per mile for
non-GPS and $1,500/mile for GPS.

20%

VH = Very High, H = High, M = Medium, L = Low
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Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Utilities (continued)

Storm Sewer
Systems

L

City and County
public works
depts.;
transportation
authorities;
ODOT

Other Moderatepriority Utility
Features

M Includes municipal watersheds.

Varies

Other Low-priority
Utility Elements

L

Recycling locations; solid waste
transfer sites; septic systems.

Varies

Utility Service
Areas

M

Service area boundaries, basins,
watersheds. Assume 4,000 areas.

OPUC; public
utility districts;
private utility
companies
DOR; County
Recorders;
private utility
companies;
public utility
districts; local
governments

Utility Easements

Includes all recorded easements for
L water, sewer, drainage, gas, and
electric lines.

Telecommunications Facilities

Includes cell towers, other
OPUC:
communication towers, telephone
H lines, switching stations. Estimate does telephone
not include local telephone services or companies
cable TV.

No estimate made at this time for detailed
storm sewer systems maintained by local
authorities. Would require a major effort to
research hard copy sources and carry out
considerable field data capture.
20%
General estimate to capture point data;
relies to a large extent on existing non-map
databases as initial sources.
Assume that in at least half the cases, good
maps exist, but, in other cases, service
areas would need to be delineated from
basic data. Assume that private companies
will provide accurate maps. Digitize at cost
of $10.00 per area.

20%

20%

Use existing maps (where they exist)
supported by substantial deed research
capturing boundaries from legal
descriptions. No budget estimate made.

15%

Note: Assume that local and long distance
phone companies and wireless service
providers will provide some financial
support. Cost estimate only includes capture
of cell towers and other major
telecommunication facilities.

30%

Geoscience

Detailed Soil
Survey

About 1/3 of state (24 million acres) on
fed and non-fed land remains to be
NRCS
H
mapped. NRCS applies about 20 FTE
per year for mapping.

Geologic Mapping

Complete current project being led by
DOGAMI (Year 3 of 6-year project) for
H digitization of existing geologic maps
(varying scale). Total cost of project is
$2 million.

Geomorphology and physiographic
Low-priority
L
regions.
Geologic Data Sets
VH = Very High, H = High, M = Medium, L = Low

1339.4

DOGAMI;
USGS

NRCS allocations, unless increased, would
require about 20 years to complete all soil
mapping (with allocation of about $1 million
per year). The GIS Utility budget includes an
additional allocation of $8 million over six
years to accelerate the effort.
Digitize existing maps (from 1:24K scale to
1:250K scale). Full $2 million is currently
funded. NOTE: This is in parallel with
longer-term 1:24K detailed, field-based
geologic mapping, which is ongoing by
DOGAMI.

DOGAMI
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Table C-1: Status, Source, Users, and Priority of Framework Data Themes (continued)

Hazards
Wildland/Urban
V Mapping of interfaces for all urban
Interface Boundary H areas of the state.

ODF; OSP

Floodplain
Mapping

Completion of FEMA floodplain map
V
modernization for all flood-prone areas FEMA; DLDC
H
of the state.

Hazard Areas and
Zones: Highpriority

Includes coastal erosion zone;
H earthquake hazards; landslide zones;
tsunami inundation zone.

Hazard Areas and
Zones: Moderatepriority

M

Includes avalanche zone; volcano
hazard.

Includes debris flow hazard zone;
Hazard Areas and
L drought areas; windstorm hazard;
Zones: Low-priority
winter storm hazard.

ODF completes methodology and
coordinates with local governments for
completion by end of 2005. No additional
cost included for budget.
Assume digitizing by FEMA Region 10.
Estimate $9 million total (see $7.2 million
estimate by FEMA-Mark Carey). Most $$
from FEMA.

USGS;
DOGAMI; ODF;
DLDC

100%

25%

40%

USGS;
DOGAMI
USGS;
DOGAMI; ODF; General estimate.
DLDC

10%

Reference Elements
Cities

V
H

No additional work.

100%

100%

100%

Demographic Data M

BOC

Use existing Census 2000 geography but
work with the Census Bureau on revision for
2010 Census. Work with State Data Center
to link County projections to GIS.

Digital Raster
Graphics

H

USGS; GEO

No additional work.

GNIS

L

USGS; GEO

Complete work for incorporating additional
cultural features and accuracy

Assessor Map
Boundaries and
Indices

M

DOR

100%

VH = Very High, H = High, M = Medium, L = Low
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Table D-1 provides detailed cost projections for GIS Utility development and operation over a 10-year period. Note: The phased approach to
implementation calls for completion of most development work (including Framework database development) within a
six-year period.
Table D-1: Detailed Projections of GIS Utility Development and Operational Costs
GIS Utility Development and Operational Costs (in thousands of $)
Cost Elements
FY05-06 FY06-07 FY07-08 FY08-09 FY09-10 FY10-11 FY11-12 FY12-13 FY13-14 FY15-16
A. Computer Hardware Purchase
Servers
$25.0
$25.0
$25.0
Mass Storage
$0.0
$0.0
$0.0
$0.0
$0.0
$0.0
$0.0
$0.0
$0.0
$0.0
Desktop Computers
Peripheral Devices
$10.0
$15.0
$15.0
$15.0
$15.0
$15.0
$15.0
$15.0
$15.0
Hardware Upgrades
$10.0
$10.0
$10.0
$10.0
$10.0
$10.0
$10.0
$10.0
$10.0
Hardware/Maintenance Retired*
$20.0
$20.0
Subtotal A:
$0.0
$20.0
$50.0
$25.0
$50.0
$25.0
$25.0
$50.0
$25.0
$25.0
B. Computer Software for Core Center
RDBMS Software
Server-based Core GIS Software
Web-based GIS Software
Desktop Core GIS Software
Special Application GIS Software
Middleware/Integration Software
System/Network Administration Software
Other Software
Software License/Support Retired*
Subtotal B:

$127.0

$10.0

$15.0
$0.0

$47.0

$0.0

$15.0
$0.0

$3.0
$59.7

$3.2
$48.4

$1.1
$22.5

$3.0
$23.7

$3.8
$31.4

$1.7
$20.5

$22.7
$390.7

$18.3

$18.7

$18.3

$18.7

$0.0
$15.0
$168.1
$0.0
$183.1

$0.0

$300.0
$1,000.0
$1,300.0

$10.0

$15.0
$50.0
$10.0
$5.0
$10.0

$23.0

$100.0

$157.0

$15.0
$100.0
$10.0
$5.0
$10.0
$15.0
$140.0

$0.0
$24.3

$0.6
$36.6

$2.7
$57.7

$3.8
$65.9

E. Core Center Network Equipment and Services
Communications Equipment
LAN/WAN Set-up
$5.0
Web/Internet Hosting and Services
$15.0
Other Hardware/Network
Subtotal E:
$20.0

$5.0
$15.4

$5.0
$15.8

$16.2

$16.6

$17.0

$17.4

$17.8

$20.4

$20.8

$16.2

$16.6

$17.0

$17.4

$17.8

$3.0
$10.0

$10.0
$7.0
$100.0

$10.0
$7.0
$15.0
$15.0

$10.0

$10.0

F. Consulting and Technical Services
Program Planning/Management Support
$100.0
$100.0
$100.0
Technical Design/Development Services
$200.0
$200.0
$200.0
$200.0
$100.0
$100.0
Subtotal F:
$300.0
$300.0
$300.0
$200.0
$100.0
$100.0
$0.0
$0.0
$0.0
*Shows periodic retirement of older HW and SW. Dollar amount then subtracted from calculation of annual maintenance and support contract costs.
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$75.0
$0.0
$0.0
$130.0
$90.0
$40.0
$295.0

$0.0
$40.0
$21.0
$63.0
$385.0
$30.0
$15.0
$50.0
$45.0
$604.0

$10.0
$7.0
$15.0
$100.0
$10.0
$5.0
$10.0

C. Hardware Maintenance
D. Software Support

$10.0

TOTAL
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Table D-1: Detailed Projections of GIS Utility Development and Operational Costs (continued)
GIS Utility Development and Operational Costs (in thousands of $)
Cost Elements

FY05-06 FY06-07 FY07-08
G. Database Development, Acquisition, Maintenance
Detailed DB Design/QA/Set-up
$1,520.8 $2,076.0 $2,817.1
Contracted Data Conversion-VH
$15,207. $15,207. $15,207.9
9
9
Contracted Data Conversion-H
$1,859.2 $5,577.6
Contracted Data Conversion-M
$3,692.6 $7,385.1
Contracted Data Conversion-L
$900.0
In-house DB Dev/Prep Costs
$760.4 $1,038.0 $1,453.5
Database Update Services
$50.0
$150.0
$200.0

FY08-09 FY09-10 FY10-11 FY11-12 FY12-13 FY13-14 FY15-16

TOTAL

$1,803.2 $1,110.3
$5,069.3

$10,728.7
$50,693.0

$739.8

$553.9

$35.0

$35.9

$36.8

$5,577.6 $3,718.4 $1,859.2
$7,385.1 $7,385.1 $5,538.8 $5,538.8
$900.0
$900.0
$900.0 $1,200.0 $1,200.0
$946.6
$600.2
$414.9
$336.9
$60.0
$250.0
$300.0
$307.5
$315.2
$323.1

$0.0
$331.1

$0.0
$339.4

Subtotal G: $16,018.3 $21,947.6 $30,724.1 $20,128.6 $12,903.7 $9,020.4 $7,391.0 $1,583.1

$331.1

$339.4 $120,387.3

$650.0
$500.0
$1,150.0

H. Application Development
Core System Services
Special Application Development
Subtotal H:

$18,592.0
$36,925.5
$6,000.0
$5,610.5
$2,566.3

$200.0
$100.0
$300.0

$200.0
$100.0
$300.0

$100.0
$100.0
$200.0

$100.0
$100.0
$200.0

$50.0
$100.0
$150.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0
$80.0
$45.0
$15.0

$105.0
$242.0
$91.1
$20.0

$107.6
$408.1
$138.4
$20.0

$110.3
$498.3
$141.9
$20.0

$113.1
$510.7
$145.4
$20.0

$115.9
$523.5
$149.0
$15.0

$118.8
$536.6
$152.8
$15.0

$121.8
$550.0
$156.6
$15.0

$124.8
$563.7
$160.5
$15.0

$127.9
$577.8
$164.5
$15.0

$140.0

$458.1

$674.1

$770.4

$789.2

$803.4

$823.1

$843.3

$864.0

$885.3

$1,045.2
$4,490.6
$1,345.2
$170.0
$0.0
$7,051.0

J. Equipment, Facilities, Hosting, Physical Overhead
Supplies/Equipment
$225.0
$384.4
CNIC Hosting/Service Charges
$50.0
$51.3
Subtotal J:
$275.0
$435.6

$509.3
$52.5
$561.8

$560.5
$53.8
$614.3

$574.5
$55.2
$629.7

$588.8
$56.6
$645.4

$603.6
$58.0
$661.5

$618.7
$59.4
$678.1

$634.1
$60.9
$695.0

$650.0
$62.4
$712.4

$5,348.8
$560.2
$5,908.9

I. Personnel (1)
Management Positions
Technical Positions
Clerical/Support Positions
Intern/Co-op Staff
Contract Staff
Subtotal I:
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Table D-1: Detailed Projections of GIS Utility Development and Operational Costs (continued)
GIS Utility Development and Operational Costs (in thousands of $)
Cost Elements

FY05-06 FY06-07 FY07-08 FY08-09 FY09-10 FY10-11 FY11-12 FY12-13 FY13-14 FY15-16
K. Program Administration and Operational Support
Meeting/Event Costs
$10.0
$10.0
$15.0
$15.4
$15.8
$16.2
$16.6
$17.0
$17.4
$17.8
Travel
$10.0
$15.0
$20.0
$20.5
$21.0
$21.5
$22.1
$22.6
$23.2
$23.8
News/Promotional Materials
$10.0
$15.0
$15.0
$15.4
$15.8
$16.2
$16.6
$17.0
$17.4
$17.8
Subtotal K:
$30.0
$40.0
$50.0
$51.3
$52.5
$53.8
$55.2
$56.6
$58.0
$59.4
L. Training/Education
Vendor Training Courses
Training/Education Materials
Conferences and Workshops
University or Special Courses
Training Support for GIS Community
Subtotal L:

TOTAL
$151.0
$199.7
$156.0
$506.8

$5.0
$6.0
$6.0

$6.0
$8.0
$10.0

$7.5
$9.0
$14.0

$7.7
$9.2
$16.0

$7.9
$9.5
$16.4

$8.1
$9.7
$16.8

$8.3
$9.9
$17.2

$8.5
$10.2
$17.7

$8.7
$10.4
$18.1

$8.9
$10.7
$18.6

$20.0
$67.0

$25.0
$89.0

$30.0
$110.5

$30.8
$114.9

$31.5
$117.8

$32.3
$120.7

$33.1
$123.7

$33.9
$126.8

$34.8
$130.0

$35.7
$133.3

$200.0
$125.0
$100.0
$260.0
$685.0

$15.0

$15.0

$15.0

$15.0

$102.5
$266.5
$369.0

$200.0
$130.0
$155.1
$413.2
$898.2

$15.0

$0.0

$200.0
$125.0
$50.0
$130.0
$505.0

$158.9
$423.5
$597.4

$162.9
$434.1
$612.0

$167.0
$444.9
$626.9

$171.2
$456.1
$642.2

$175.4
$467.5
$657.9

$675.0
$380.0
$1,243.0
$3,295.7
$5,593.7

N. Technology Development Cost Support (3)
Hardware/Software Acquisition
$1,500.0 $2,250.0 $3,375.0 $4,050.0 $2,835.0 $1,984.5 $1,389.2
$972.4
$680.7
Network Development
$750.0 $1,125.0 $1,687.5 $2,025.0 $1,417.5
$992.3
$694.6
$486.2
$340.3
Subtotal N:
$0.0 $2,250.0 $3,375.0 $5,062.5 $6,075.0 $4,252.5 $2,976.8 $2,083.7 $1,458.6 $1,021.0

$19,036.7
$9,518.4
$28,555.1

M. Regional Resource Centers (2)
Hardware/Software
Facilities
Ongoing Operations
Staffing
Subtotal M:

$76.5
$92.6
$150.8
$0.0
$307.1
$1,133.8

Cost Summary: $17,197.6 $26,502.9 $36,968.7 $27,761.8 $21,972.3 $15,697.3 $12,709.3 $6,140.1 $4,257.5 $3,874.6 $173,082.0
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