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Introduction to FGDC and Geospaital Data
Management in the US

Jinmu Choi
(cjm89@khu.ac.kr
Geography, Kyung Hee University)

1. Introduction

Federal agencies use GIS and geospatial information for national needs.
Examples includes conducting the Census, producing floodplain maps, and
assessing vulnerability and responding to natural hazards such as
hurricanes, tornado, earthquakes, and tsunamis

According to the Department of the Interior, the amount of government
information that has a geospatial component such as address is as much
as 80% of entire data (GAO, 2003). Given the ubiquity of geospatial
information throughout the federal government, we may think ongoing
challenges to handle federal geospatial information in four areas (Folger,
2012).

* Organization and management of the vast array of geospatial
information

* Data standard and distribution

* Data sharing among local, state, and federal stakeholders

* Coordinating among federal agencies, such as the administration

and management by different agencies
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The purpose of this paper is introducing organization and management
of geospatial information in the US. Therefore, each of four areas above
will be discussed. This paper mainly summarized three documents: two
Congressional Research Service (CRS) reports (Folger, 2009; 2012) and
one research paper (Choi and Kim, 2010). Therefore, these three
documents should be used for any reference to the contents of this

document.

2. Organization and Management of Geospatial
Data

2.1 Circular A-16

Circular A-16 was originally issued in 1953, revised in 1967, and
revised again in 1990. The Bureau of the Budget (now the Office of
Management and Budget; OMB) issued Circular No. A-16 on January 16,
1953. The purpose of the 1953 Circular was to insure surveying and
mapping activities to meet the needs of federal and state agencies and
the general public (GAO, 2004).

A revised Circular A-16 was issued on May 6, 1967. In this revision,
it was added a new section on Responsibility for Coordination including
the responsibilities of three federal departments (Department of the
Interior (DOI), Department of Commerce (DOC) and Department of State
(DOS)). The 1967 revision of the Circular focused on providing a guide
for the development of annual programs of the individual agencies.

A second revision of Circular A-16 was issued on October 19, 1990.

This revision expanded to include not only surveying and mapping, but
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also the related spatial data activities such as geographically referenced
computer-readable (digital) data.

In 2002, the updated Circular A-16 extended coordination of federal
spatial data and the use of data. This revision reflected the changes in
GIS management and technology, and to clearly define agency and
FGDC responsibilities to coordinate federal geospatial activities.

In 2006, OMB issued a memorandum that identified 15 departments
and 12 independent agencies, which are related to geospatial information.
Each of them designates a senior agency official at the Assistant
Secretary or equivalent level to take authority and responsibility for
geospatial information issues. The memorandum emphasized that -
through further coordination, we will maximize our buying and
maintaining of geospatial investments instead of independently investing
in potentially duplicative and costly data and capabilities.” (Johnson,
2006) on November 10, 2010, OMB issued supplementary guidance to
Circular A-16 (Kundra, 2010). The Obama Administration issued a
memorandum providing supplemental guidance, which labels geospatial
data as a capital asset, and refers to its acquisition and management.
Specifically, it refers to geospatial information as part of a National

Geospatial Data Asset (NGDA) Portfolio.

2.2 Federal Geospatial Data Committee (FGDC)

The federal government has established the FGDC through OMB
revised Circular A-16 in 1990 (GAO, 2004). The objective of the FGDC
was to organize and coordinate the collection and management of

geospatial data and further for the coordinated wuse, sharing, and
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dissemination of geospatial data nationwide. President Clinton issued
Executive Order 12906 on April 11, 1994, to specify that the FGDC
shall coordinate development of the National Spatial Data Infrastructure
(NSDI). In 2002, OMB revised Circular A-16 to affirm the NSDI as “the
technology, policies, standards, human resources, and related activities
necessary to acquire, process, distribute, use, maintain, and preserve
spatial data.” (Folger, 2009). The revised circular incorporated Executive
Order 12906, and added the Deputy Director of Management at OMB as
the vice-chair of the FGDC to serve with the Secretary of the Interior.
Under the revised Circular A-16 in 1990, 19 members (10 cabinet-level
departments and 9 other federal agencies) comprise the FGDC (Table 1).
The U.S. Geological Survey (USGS), Department of the Interior (DOI),
provides administrative support through the FGDC Secretariat (USGS,
2013). According to Circular A-16, all federal agencies responsible for
geospatial data are required to be members of the FGDC. Further,
Circular A-16 directs the FGDC to lead and support the NSDI strategy,
spatial data policy development, management, and operational decision
making. With the overall coordinating entity for the NSDI, the FGDC
has broad responsibilities that include all spatial data and geographic

information systems activities by federal funds.

Table 1. Members of the Federal Geographic Data Committee (FGDC)

Dept. of Agriculture Environmental Protection Agency
Dept. of Commerce Federal Emergency Management
Dept. of Defense Agency
Dept. of Energy General Services Administration
Dept. of Health and Human Library of Congress

Services National Aeronautics and Space
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Dept. of Housing and Urban Administration
Development National Archives and Records
Dept. of the Interior Administration
Dept. of Justice National Science Foundation
Dept. of State Tennessee Valley Authority
Dept. of Transportation Office of Management and Budget

3. Geospatial Data Standard and Distribution

3.1 The National Spatial Data Infrastructure

In one sense, the FGDC exists to foster development and implementation
of the NSDI. The NSDI includes the processes and relationships that
facilitate data sharing across all levels of government, academia, and the
private sector. Ultimately, the FGDC facilitates the NSDI as the base
resource and structure among geospatial data providers and users at the
national, state, local, and tribal governments, the academic community,
and the private sector. As specified in Circular A-16, cooperation 1is
necessary to realize the overall vision of the NSDI, which is to assure
that spatial data from multiple sources, not just federal sources, are
available and easily integrated to enhance the understanding of our
physical and cultural world. The components of the NSDI are as follows.
e Data themes: geodetic control, orthoimagery, elevation and bathymetry,

transportation, hydrography, cadastre, and governmental units.

* Metadata: information about the data including its content, source,
accuracy, method of collection, and other descriptions. OMB Circular
A-16 specifies that all spatial data collected using federal funds will
have FGDC metadata.
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* National Spatial Data Clearinghouse: an electronic service providing
access to documented spatial data and metadata.

e Standards: common and repeated rules, conditions, guidelines or
characteristics for data, and related processes, technology, and
organization. OMB Circular A-16 specifies that international standards
and protocols must be used for NSDI.

* Partnerships: OMB Circular A-16’s direction for federal agencies to
promote and fully utilize partnerships that promote cost-effective data
collection, documentation, maintenance, distribution, and preservation

strategies that leverage the federal resources.

For the NSDI, some members of the geospatial community have indicated
that the past efforts to create a national spatial data infrastructure have
not met expectations, and have called for a new effort to build a
“national GIS” or a “NSDI 2.0.” In addition to promoting the efficiency
and interoperability of such a national system, some promote NSDI as
“digital infrastructure” like the nation’s critical infrastructure such as
roads, pipelines, telecommunications for the national economy and

national security (Folger, 2012).

3.2 Data Distribution

3.2.1 Geospatial One-Stop

According to the FGDC 2007 Annual Report (FGDC, 2007), the
Geospatial One-Stop (GOS) portal is the official means for accessing
metadata resources managed in NSDI and the metadata published through

the National Spatial Data Clearinghouse Network at geodata.gov. The

39



F8 =7le] FEFN o] §AF 24

Z
g
>
M
1%

i

GOS is described as one of the three national geospatial initiatives that
share the goal of building the NSDI along with The National Map. The
FGDC focuses on policy, standards, and advocacy, and the National Map
focuses on integrated, certified, base mapping content. The National Map
is the product that would supplant the paper versions of topographic
maps that the USGS has produced for decades (USGS, 2014).

3.2.2 Open Data with Data.gov

With GOS portal, Data.gov is the official portal for open data from the
U.S. government. It is a public domain website!) so that you may link to
Data.gov at no cost. When we link to Data.gov or use the data on it, it
is recommended to use the logo of Data.gov below (Figure 1). Placement
of the Data.gov logo is to be used only as a marker to the home page
and not as a form of endorsement or approval from Data.gov, the Office
of Citizen Services and Innovative Technologies, the U.S. General

Services Administration, or the U.S. Government.

= JATAGOV

3.2.3 Geoplatform.gov

GOS portal has been moved to Geoplatform. Federal agencies and their
partners collect and manage large amounts of geospatial data, but it is

often not easily found when needed?. The Geospatial Platform is

1) http://www.data.gov
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designed to organize and manage the government data efficiently to
support decision making in a timely and cost effective manner. The
Geospatial Platform is an Internet-based capability providing shared and
trusted geospatial data, services, and applications for use by the public
and by government agencies and partners to meet their mission needs.
The Geospatial Platform was developed by the member agencies of the
Federal Geographic Data Committee (FGDC) through collaboration with
partners and stakeholders. The target audience for the Geoplatform
includes Federal agencies, State, local, and Tribal governments, private
sector, academia, non-governmental organizations, and the general public.
Through the Geoplatform, users will have access to 1) authoritative
data to support informed decision making, 2) problem solving applications
(services) that are built once and used many times across multiple
Federal agencies and other organizations, 3) a shared cloud-computing
infrastructure to host data and applications, and 4) a National and Federal
focal point where governmental, non-governmental, private, and public
data and applications can be visualized together to inform and address

national and regional issues.

4. Data Sharing and Coordinating

4.1 Sharing between Local, State, and National Levels

The National Research Council (NRC) has reported that the value of
geospatial data is better understood at the county level than it was in the
past, especially land parcel, or cadastral data. The benefits of sharing

geospatial data so that what is produced locally can be used for national

2) Overveiw of Geoplatform.gov at http://www.geoplatform.gov
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needs, however, are not as widely acknowledged (NRC, 2007). In the
case of land parcel data specifically, many local governments create data
for their own use and do not see how a national effort would bring
local benefits. The NRC (2007) notes, however, that the need for
complete national land parcel data has become urgent particularly for at
least emergency response. During the Hurricane Katrina disaster, some
critical land parcel data that was needed by emergency responders, public
officials, and even insurance companies was not readily available or even

did not exist.

4.2 Coordinating Federal agencies

Several efforts to coordinate geospatial data among federal agencies
have proven difficult to achieve. The National Map is the next generation
of topographic maps and an example of an effort to integrate data from
various sources (Folger, 2011), In an example cited by the GAO (2003),
the U.S. Forest Service (USFS) tried to create a national-level GIS for
the forest ecosystem, but it required a lot of cost to reconcile data from
a variety of incompatible locally developed systems. They used different
standards for each forest and district. Most of the USFS effort went into
merging the different data sets. Ultimately the USFS had to give up the
higher-resolution local data, instead adopt the lowest-resolution format for
full coverage of all the forests. The National Integrated Land System
(NILS)3) is another example of an effort to coordinate and integrate

disparate federal land data among several agencies.

3) for more information at http://www.geocommunicator.gov/GeoComm/
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4.3 Nonfederal Stakeholders

Nonfederal organizations and institutions have increasingly participated
with federal agencies in communicating their concerns regarding
geospatial information management, data sharing, and coordination. The
National Geospatial Advisory Committee directly advises the FGDC. The
National States Geographic Information Council and private sector
geospatial organizations, such as the Management Association for Private
Photogrammetric ~ Surveyors, provide views of state  geospatial

organizations and the private sector respectively.

4.3.1 National Geospatial Advisory Committee

The National Geospatial Advisory Committee (NGAC) was formed in
early 2008 to provide advice and recommendations to the FGDC on
management of federal geospatial programs, development of the NSDI,
and implementation of the OMB Circular A-16. The committee members
represent the private sector, nonprofits, academia, and governmental
agencies (FGDC, 2014). Currently, NGAC consists of 29 representatives
in the committee.

NGAC (2009) reported that as geospatial data production has shifted
from the federal government to the private sector and state and local
governments, new partnerships for data sharing and coordination are
needed. Specifically, the hodgepodge of existing data sharing agreements
are a serious impediment to use even in emergency situation.

NGAC (2009) observed further the federal government’s need for land

parcel (cadastral) data. The detailed property-related data is necessary to
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make decisions during times of emergency. Detailed land parcel data
including its use, value, and ownership are needed by FEMA, the USFS,
and the U.S. Department of Housing and Urban Development for

emergency preparedness, response

4.3.2 National States Geographic Information Council (NSGIC)

At the national level, the FGDC exists to promote the coordinated
development, use, sharing, and dissemination of geospatial data. At the
state level, NSGIC#H exists to promote the coordination of statewide
geospatial activities in all states, and to advocate for the states in
national geospatial policy initiatives to help enable the NSDI. NSGIC ties
its activities to the NSDI by promoting the development of Statewide
Spatial Data Infrastructures (SSDI), under a partnership called the
50-States Initiative to build an SSDI for each state.

Each state’s SSDI would enable coordination between geospatial data
producers and consumers at all levels within the state, and allow the
state to share geospatial data with the national geospatial structure
envisioned as the NSDI. The emphasis on organization and coordination
of geospatial data and activities is seen as critical to reducing costs to
states and the federal government by eliminating data redundancy,
collecting the data once, using it many times, and by setting standards
that allow different users to share geospatial data regardless of who
collects it. NSGIC identified 10 criteria to define a “model” state
program for effective coordination of statewide GIS activities (Folger,
2012). These include:

* strategic and business plans

4) for details visit at http://www.nsgic.org/about/index.cfm
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a full-time, paid, GIS coordinator and staff

clearly defined authority and responsibility for coordination

a relationship with the state chief information officer

a political or executive champion for coordinating GIS

a tie to the national spatial data infrastructure and clearinghouse
programs

the ability to work with local governments, academia, and the
private sector

sustainable funding, especially for producing geospatial data

the authority for the GIS coordinator to enter into contracts, and
the federal government working through the statewide coordinating

body

However, not all states have fully embraced the need for statewide
coordination of GIS activities, and states differ in their structure and
organization of geospatial data among and between state, county, and

local entities. For example, some states such as Arkansas share geospatial

data across agencies in a very open manner; other states such as New

York require more formal agreements or have restrictions to sharing data
that include critical infrastructure. Nonetheless, some level of data sharing

does occur, even in the more restrictive states.

5. National GIS Project: Federal Level
Geospatial Project Lauching Process

5.1 Federal Level Geospatial Project

Among 19 members of FDGC, DOI produces geospatial data most
actively. The U.S. Eight Bureaus in DOI (Figure 1) that launch a GIS
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project are National Park Service (NPS), BIA (Bureau of Indian Affairs),
USFW (U.S. Fish and Wildlife Service)) BLM (Bureau of Land
Management), OSMRE (Office of Surface Mining Reclamation and
Enforcement), MMS (Minerals Management Service), USGS, and BR
(Bureau of Reclamation). Among these agencies, NPS, BLM, and USGS
were most actively using spatial data and launching national level GIS.
Also, NOAA and Census Bureau were other agencies that produces
spatial data. Especially, almost all academic projects were performed by

USGS.

Figure 2. The organization of the United States Department of Interior
into Bureaus and offices (Department of Interior, 2010).

U.S. Department of the Interior

Click on the office for more information
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In 2009, several proposals for a National GIS for the United States were
developed in response the American Reinvestment and Recovery Act
(ARRA) (Directions Magazine, 2009). As stated in one proposal (Dangermond
and Migarlese, 2009), the components of a National GIS include 1) a
series of standard geographic datasets, 2) a series of workflows to update
these datasets, 3) a system for data management, 4) a suite of tailored
applications, 4) a designated Federal entity to oversee the effort, and 5)

the necessary technology to support a National GIS system.

5.2 Decision Making Process for Geospatial Project

A geospatial project by federal agencies can be divided into in-house
and out-sourcing geospatial projects. For in-house project, a project would
usually be planned and evaluated in the following phases: 1) user
requirements analysis, 2) developing requirements, 3) determining products
and services to be provided, 4) system design to meet requirements and
generate products, 5) system design evaluation, and 6) recommendation.
In a national GIS projects are usually centered around data collection.

For a national GIS, projects are initiated each year of the budget cycle.
An example might be acquiring orthographic imagery. The operational
employees file statements-of-intent (SOIs) proposing specific human
resources and plans for project implementation and completion. The SOlIs
are evaluated by the Theme Leads and determine those SOIs that they
are willing to fund. The Theme Leads then provide their recommendations
to The National Map Management Team that is responsible for the
National GIS. The National Map Management Team is lead by the

Director of the National Geospaital Program who has final authority for
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approving projects. The Director solicits input from the 9 Team members
and commonly approves the will of the majority.

For out-sourcing geospatial project, the United States Federal government
has strict regulations regarding procurement of commercial products and
services to insure open and fair competition. Prior to that procurement
process, an agency must develop its own process for evaluating
commercial or other offerings of products and services. For example, to
procure services for GIS, the following steps are usually involved in the
internal agency evaluation process.

e User requirements analysis - The project manager will develop a
user requirements analysis documenting user needs, capabilities,
interface requirements, products to be generated, and user training
required.

* Project design to address requirements - The requirements analysis
document is used as the basis to develop a system specification.

* Developing the procurement document - From the project design,
a procurement document is drafted. Depending on the system, this
may be as simple as specifying hardware and software to be
purchased. More commonly, services are required to be procured
and these services require evaluation.

* Receiving bids - the procurement contract is issued and bids are
accumulated by those that qualify.

* Evaluating bids - the bids are evaluated against the project
design. An evaluation team is staffed and tasked with evaluating
the bids, performing any benchmarks needed, and arriving at a

single best offer.
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* Bid selection and testing - the best offer is determined. A suite of
acceptance tests are then performed and if passed, the

product/service is accepted and placed into operation.

6. Summary

The Bureau of the Budget (now OMB) issued Circular A-16 in 1953
to insure that surveying and mapping activities for the needs of federal
and state agencies and the general public. Circular A-16 was revised in
1990 to include surveying, mapping, and the related spatial data activities,
and revised again in 2002 to define agency and FGDC responsibilities to
coordinate federal geospatial activities. In 2010, OMB issued supplementary
guidance to Circular A-16, which labels geospatial data as a capital asset,
and refers to its acquisition and management.

For organization of geospatial data, the federal government has
established the FGDC through OMB revised Circular A-16 in 1990.
According to Executive Order 12906 in 1994, the FGDC was specified to
coordinate development of the National Spatial Data Infrastructure
(NSDI). Under the revised Circular A-16, 19 members comprise the
FGDC. The U.S. Geological Survey, Department of the Interior, provides
administrative support through the FGDC Secretariat.

For spatial data standard, the NSDI includes the processes and
relationships that facilitate data sharing across all levels of government,
academia, and the private sector. The five components of the NSDI
includes data theme, metadata, national spatial data clearinghouse, standards,
and partnerships. For spatial data distribution, the FGDC developed the

Geospatial One-Stop (GOS) portal for accessing metadata resources
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managed in NSDI and the metadata published through the National
Spatial Data Clearinghouse Network at geodata.gov. GOS portal has been
moved to Geoplatform which is designed to organize and manage the
government data efficiently to support decision making in a timely and
cost effective manner.

For spatial data sharing, the NRC has reported that the value of
geospatial data is better understood at the county level, especially land
parcel, or cadastral data. Through sharing geospatial data, data produced
locally can be used for national needs. As an example of coordinating
federal agencies, the National Integrated Land System (NILS) is an effort
to coordinate and integrate disparate federal land data among several
agencies.

Nonfederal organizations and institutions have increasingly participated
with federal agencies in communicating their concerns regarding geospatial
information management, data sharing, and coordination. The NGAC was
formed in early 2008 to provide advice and recommendations to the
FGDC. At the state level, NSGIC exists to promote the coordination of
statewide geospatial activities in all states, and to advocate for the states
in national geospatial policy initiatives to help enable the NSDI.

We also discussed government agencies for a National GIS project at
federal level. Also, national level GIS project evaluation process was
discussed. In-house project process requires 6 steps: user requirement
analysis, developing requirements, determining products and services,
system design, system design evaluation, and recommendation. Out-sourcing
project process includes 6 steps: user requirement analysis, project design,
developing the procurement document, receiving bids, evaluating bids, and

bid selection and testing. The main difference of out-sourcing project
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against in-house project is handling bids for which the best one would
be tested and contracted.

Further, we hope this paper help to build national GIS in Korea by
providing in-house and out-sourcing project management process in the
U.S. Further, we could find state and local level GIS project management
process such as the New York State Office of Cyber Security and
Critical Infrastructure Coordination which utilized a cost-benefit analysis

for local and state GIS implementations (Silva, 1998).
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