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ABSTRACT

As required under the National Environmental Policy Act of 1969 (NEPA), the Federal
Highway Administration (FHWA) has prepared this Programmatic Environmental Assessment
(PEA) to evaluate the potential environmental effects of a proposed U.S. Department of
Transportation Nationwide Differential Global Positioning System (NDGPS). This PEA evaluates
potential individual and cumulative impacts of the proposed action and alternatives on
environmental, land-use, and socioeconomic resource areas. This PEA represents the first tier of
environmental impact analysis. Subsequent NEPA analyses tiered to this PEA may be prepared
when site-specific impacts cannot be avoided or mitigated as specified herein.
A draft PEA was distributed to parties listed in Appendix D and was made available on the
internet for public review. A Notice of Availability was listed in the Federal Register between
March 4 and April 2, 1999. Comments received regarding the draft PEA and FHWA responses to
comments are provided in Appendix E.
To expand existing Differential Global Positioning System (DGPS) capabilities nationwide,
the installation of at least 67 additional reference stations with low-frequency transmit antennas is
required. Three NDGPS deployment alternatives were considered. Alternative A would consist
of the conversion of 32 Ground Wave Emergency Network (GWEN) relay nodes to NDGPS
reference stations, transfer of GWEN equipment from remaining GWEN relay nodes or spare
GWEN equipment sets to 28 new NDGPS site locations, and installation of 7 additional NDGPS
sites using new equipment, for a total of 67 NDGPS sites. Alternative B would consist of
installation of new equipment at 32 existing GWEN relay node sites and at 35 new sites; each
reference station would be physically similar to those described under Alternative A.
Alternative C would consist of installation of 80 to 100 new reference station sites using
equipment similar to that at U.S. Coast Guard local area DGPS stations. The environmental
impact of the no-action alternative was also considered.
The potential for significant environmental impacts has been identified for each deployment
alternative, including the no-action alternative. Under any of the proposed action alternatives, no
significant environmental impacts will result provided that specific site-selection criteria and, if
necessary, mitigation measures discussed in this PEA, are applied to each site proposed for
installation of an NDGPS reference station. If, for some unforeseen reason, mitigation to reduce
potentially significant impacts cannot be implemented at a specific site or a type of impact was not
anticipated and addressed in this PEA, then additional NEPA analysis and documentation will be
prepared for installation of an NDGPS facility at that specific site.
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EXECUTIVE SUMMARY

The U.S. Department of Transportation (DOT) has been authorized under Section 346 of
Public Law 105-66 to select, install, and operate a Nationwide Differential Global Positioning
System (NDGPS) for public and private applications. The proposed project would augment
existing satellite-based Standard Positioning Service (SPS) Global Positioning System (GPS)
range information with a differential correction broadcast from a network of ground-based
reference stations transmitting from known positions. GPS users receiving both the differential
correction signal and the SPS range information will be able to more precisely determine their
location. Federal agencies that would implement the proposed NDGPS service are the Federal
Highway Administration (FHWA), Federal Railroad Administration (FRA), DOT Office of the
Secretary of Transportation (OST), U.S. Coast Guard (USCG), U.S. Army Corps of Engineers,
U.S. Air Force (USAF), and the National Oceanic and Atmospheric Administration. A final
Memorandum of Agreement (MOA) among these agencies has been prepared for the establishment
and operation of the NDGPS (see Appendix A).
The purpose of an NDGPS network is to provide government and civilian users with
augmented radionavigation and positioning capabilities for use in public safety applications.
Other uses include a wide range of transportation, scientific, and agricultural applications. Key
uses include public safety and traffic management and control functions for vehicle and railroad
transportation, inland waterway navigation, notification of emergency conditions, natural resource
and emergency infrastructure mapping, and agricultural crop management.
The method for achieving an NDGPS service that best meets user requirements for accuracy,
availability, and reliability is the expansion of the existing USCG local area Differential Global
Positioning System (DGPS) network of reference stations. The existing system provides DGPS
coverage to the Atlantic and Pacific Ocean coastal regions, the Gulf coast, the Great Lakes region,
and major inland waterways. Under the preferred alternative, system expansion would utilize
existing Ground Wave Emergency Network (GWEN) relay-node sites and equipment. These relay
nodes consist of low and medium frequency transmission antennas and associated equipment that
have been decommissioned by the USAF, Air Combat Command. In addition to the reuse of
selected GWEN sites, new site locations will be acquired to provide a nationwide network of
differential correction broadcasts. Under Phase I of the proposed expansion, at least one reference
station would provide a usable NDGPS transmission to a GPS user located anywhere in the
continental U.S. and portions of Alaska by the year 2000. Under Phase II, differential corrections
from at least two reference stations (dual coverage) would be available anywhere in the
continental U.S. by 2002.
The FHWA is the lead agency, and the USCG, FRA, and OST are cooperating agencies in the
implementation of the National Environmental Policy Act of 1969 (NEPA) requirements for
v

the NDGPS program. A draft MOA among these agencies has been prepared for compliance with
NEPA (see Appendix B). This final Programmatic Environmental Assessment (PEA) provides a
basis for the FHWA and the cooperating agencies to determine whether a Programmatic
Environmental Impact Statement (PEIS) is required or if a Finding of No Significant Impact
(FONSI) is appropriate for implementation of the proposed or alternative actions. This final PEA
analyzes the potential for significant environmental effects in the following issue areas: geology
and soils, water quality, ecologically sensitive areas, air quality, noise, visual resources, flora and
fauna, cultural resources, recreation, land use, hazardous materials, socioeconomics,
environmental justice, and radiofrequency (RF) environment and human exposure. Reference
station operation and maintenance are also considered during the 15-year life of NDGPS, as are
actions that occur during decommissioning. Comments on the December 1998 draft PEA were
solicited from federal, state, and local agencies and the public during a 30-day comment period
held between March 4 and April 2, 1999. Each comment is addressed in this final PEA. These
comments and the FHWA response to comments are presented in Appendix E.
Several technologies used in combination are required for NDGPS. All the technology
combinations considered for suitable NDGPS service to government and civilian users require
expansion of existing USCG local area DGPS. The existing USCG service provides single
coverage to approximately 45 percent of the continental U.S. For nationwide service, the
deployment of NDGPS reference stations via any one of three alternatives was considered.
Alternative A consists of conversion of 32 GWEN sites to NDGPS reference station use and the
transfer of GWEN equipment from remaining GWEN sites to, or the installation of spare GWEN
equipment sets at, 28 new NDGPS site locations. Seven additional sites would receive similar
new equipment, for a total of 67 NDGPS reference stations. Transmit antennas would use 299 fttall guyed towers and operate at an effective radiated power (ERP) of no more than 500 W.
Alternative B would require installation of new equipment at 32 existing GWEN relay node sites
as well as at 35 new sites. The resulting NDGPS reference stations would be physically similar to
the reference stations of Alternative A. Alternative C would utilize all new sites and equipment
similar to existing USCG local area DGPS stations. The Alternative C reference stations would
utilize either 90 ft- or 120 ft-tall towers and operate at an ERP of no more than 170 W.
Approximately 80 to 100 reference stations would be required for an NDGPS service under this
alternative. This PEA also examines the environmental impact of not implementing NDGPS under
the no-action alternative. The affected environment under each action alternative includes the use
of existing GWEN sites and equipment and/or the use of other minimally developed or
undeveloped 11-acre land parcels located principally in the interior portions of the continental
U.S. and Alaska. Sites will typically be on level ground and away from tall objects or structures.
During the selection of sites for NDGPS reference stations, the FHWA and cooperating
agencies are committed to avoiding potentially significant environmental impacts by applying
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environmental siting criteria and, where necessary, the use of appropriate mitigation measures. If
necessary, the following methods will be applied in sequence to mitigate impacts:
•

Avoid the impact altogether by not undertaking the action or parts of the action

•

Minimize the impact by limiting the degree or magnitude of the action and its
implementation

•

Rectify the impact by repairing, rehabilitating, or restoring the affected environment

•

Reduce or eliminate the impact over time by preservation and maintenance operations
during the life of the action

•

Compensate for the impact by replacing or providing substitute resources or
environments.

The FHWA and cooperating agencies will consult with key regulatory agencies and apply
environmental site-selection criteria to avoid potentially significant impacts at new (non-GWEN)
sites selected for NDGPS. If a potentially significant environmental impact is unavoidable during
the selection of sites for NDGPS reference stations, specific mitigation measures will be
implemented to decrease the impact to a less than significant level. If environmental site-selection
criteria and specific mitigation measures identified in Table 11 (section 7) are implemented during
the selection of NDGPS reference station locations, no significant environmental impacts will
occur under any of the proposed action alternatives. If, for some unforeseen reason, planned
mitigation measures for potentially significant impacts cannot be implemented at a specific site, or
a site-specific impact is encountered that was not anticipated and addressed in this PEA, then
additional appropriate NEPA analysis and documentation will be prepared by the FHWA for that
specific reference station.
For each alternative, electromagnetic interference (EMI) with nearby Federal Aviation
Administration radiobeacons operating in the same frequency band may occur. This EMI impact,
however, can be mitigated by reassigning the operating frequency of one of the interfering sources
of RF or, in some cases, altering the ERP.
Implementation of the mitigation measures identified in this PEA, including agency
consultation and acquisition of required permits, should prevent significant environmental impacts
from conversion of GWEN relay nodes to NDGPS reference stations.
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1 INTRODUCTION

1.1

FUNCTION OF NDGPS

Global Positioning System (GPS) satellite signals can be received around the world. The
existing GPS uses 24 satellites to provide radio signals which allow persons on the ground, in
flight, or at sea to determine their location (see Figure 1). GPS receivers, which are commercially
available from a number of sources, receive the radio signals transmitted by these satellites and
calculate the location of the receiver in widely used coordinate systems, such as latitude and
longitude. Signals from at least four satellites should be received to obtain an accurate location
estimate (see Figure 2). Two types of service quality are available, and the accuracy with which
the receiver’s location can be calculated depends on the type of service received. Precise
Positioning Service (PPS) is available only to the U.S. military and other authorized users for
national security reasons. It provides a horizontal accuracy of 22 m and a vertical accuracy of
27.2 m. Standard Positioning Service (SPS) is available to all members of the public and
provides a horizontal accuracy of 100 m and a vertical accuracy of 156 m.
The Nationwide Differential Global Positioning System (NDGPS) will augment the existing
satellite system with ground-based radio transmitters, known as reference stations. The reference
stations will broadcast a signal from a transmitter located at a known fixed location on the ground.
Users who receive the ground-based signal in addition to the normal satellite signals will be able
to determine their position with an accuracy of 1 to 3 m (see Figure 3). While the existing U.S.
Coast Guard (USCG) local area Differential Global Positioning System (DGPS) provides this
service near coastal areas and navigable waterways, NDGPS would serve the remaining 55
percent of the continental U.S. (CONUS) and Alaska. Under Phase I, NDGPS would provide
single coverage (an NDGPS signal from at least one reference station reaching a GPS user
anywhere in the CONUS and Alaska). After Phase II installation, the proposed NDGPS will
provide dual coverage (an NDGPS signal from at least two reference stations reaching a GPS user
anywhere in the CONUS and Alaska) with 99.999 percent availability. In addition, the reference
stations will monitor the locations of satellites and notify system operators if a satellite is not
performing within specified tolerances. Thus, the NDGPS augmentation will also help to ensure
the reliability of the satellite radio signals.
1.2

DEPARTMENT OF TRANSPORTATION AUTHORIZATION

Under Section 346 of Public Law (PL) 105-66, the U.S. Department of Transportation (DOT)
is authorized to design, install, and operate an NDGPS service (see Appendix A). The law directs
the Secretary of Transportation to investigate improvements, to develop standards, to sponsor new
applications, and to continually upgrade NDGPS to meet the needs of federal, state,
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GPS Satellite Constellation

6 orbital planes, 55 degrees to the equator

4 satellites per each orbital plane

24 operational satellites

Satellites orbit every 12 hours

Orbital trace repeated two times per day

Source: NDGPS PIT, NDGPS Report, March 1998.

FIGURE 1

SPACE-BASED GPS SATELLITE CONSTELLATION

Source: NDGPS PIT, NDGPS Report, March 1998.

FIGURE 2

GPS SATELLITES WITHIN NDGPS REFERENCE STATION ORBITAL PLANE
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Source: Ronald L. Ketchum, John J. Lemmon, and J. Randy Hoffman, Site Selection Plan and Installation Guidelines
for a Nationwide Differential GPS Service, Institute for Telecommunication Sciences,
National Telecommunications and Information Administration, Boulder, Colorado, August 5, 1997.
Note:

Modified by PB Farradyne and SRI International, September 1998.

FIGURE 3

DEPICTION OF GPS SATELLITE RANGE AND NDGPS CORRECTION SIGNAL BROADCASTS
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and local governments and the general public. The agencies within DOT and their responsibilities
with respect to the proposed NDGPS are as shown in Table 1.
Table 1
NDGPS Participants and Responsibilities
Agency

Responsibility

Office of the Secretary of Transportation
(OST)

Interagency coordination and policy guidance

Federal Railroad Administration (FRA)

System sponsor (funding)

Federal Highway Administration (FHWA)

Network design, radio signal coverage verification,
environmental review

U.S. Coast Guard (USCG)

Installation, operation, maintenance, and long-term
system improvement

U.S. Army Corps of Engineers (USACE)

Real estate services and management

U.S. Air Force (USAF)

Transfer of Ground Wave Emergency Network
(GWEN) property and equipment for NDGPS use

National Oceanic and Atmospheric
Administration (NOAA)

Establish and maintain coordinates for each
reference station, integrate NDGPS into the
Continuously Operating Reference Station (CORS)
system, and coordinate the use of NDGPS in the
Integrated Precipitable Water Vapor System.

A draft Memorandum of Agreement (MOA) among the agencies listed in Table 1 identifies the
respective role of each agency in the implementation of NDGPS (see Appendix A). A number of
other federal agencies will be major users of NDGPS service. These include the Department of
Interior (National Park Service [NPS] and Bureau of Land Management [BLM]), the Department
of Energy, the Department of Justice, the Department of Commerce (DOC), the Department of
Agriculture, and the Environmental Protection Agency (EPA). Use of NDGPS service by many
local and state governmental agencies is also anticipated.
This Programmatic Environmental Assessment (PEA) evaluates the anticipated environmental
consequences of the DOT effort to deploy reference stations nationwide that will provide DGPS
service for both government and commercial applications. When fully implemented, this service
will provide accurate navigation and positioning information across the nation, promoting safety
and efficiency in transportation and other fields.
1.3

SELECTING AN NDGPS ARCHITECTURE

The need to select and implement a single radionavigation system that meets diverse user
requirements was recognized in the early 1990s. In December 1993, the U.S. Department of
Defense (DOD) and DOT published a Joint Task Force report entitled The Global Positioning
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System: Management and Operation of a Dual Use System (Joint DOD/DOT Task Force, 1993).
The report considered both military and civilian requirements for accuracy, reliability, coverage,
integrity, and cost while eliminating unnecessary duplication of facilities and services. The
satellite-based GPS was identified as the system most capable of meeting the full range of military
and civilian navigation and positioning requirements.
During the early 1990s, several government agencies were independently planning to develop
an augmented GPS service for various uses. The Joint Task Force report concluded that a study of
all augmentation alternatives was required to develop an optimum integrated system. In December
1994, a study entitled A Technical Report to the Secretary of Transportation on a National
Approach to Augmented GPS Services was published (DOC National Telecommunications and
Information Administration [NTIA], 1994). The study evaluated the capabilities of the various
augmented GPS technologies and determined the optimum technology mix for DGPS.
Nineteen existing and proposed federal, private, and foreign augmented GPS technologies
were considered in the Joint Task Force report. Of these, seven were identified as being
technically feasible and potentially capable of meeting user requirements in the near future
(however, no single existing or planned augmented GPS technology was found to be capable of
meeting all user requirements). From these, six potential composite system architectures (i.e.,
combinations of feasible technologies) were proposed to satisfy as many user requirements as
possible. The baseline architecture is the existing USCG local area DGPS, which does not
provide nationwide coverage. All of the other architectures considered would also involve the
expansion of the existing USCG local area DGPS service to a nationwide network.
Expansion of the USCG system required additional analysis to ensure it was technically
feasible. The proposed expansion would provide service to the 55 percent of the contiguous U.S.
and parts of Alaska not currently covered by the existing USCG local area DGPS system.
Principal concerns were the availability of frequency spectrum and the number and distribution of
reference stations. A frequency analysis was performed to design a nationwide network of
reference stations that would minimize the potential for electromagnetic interference (Lemmon and
Ketchum, 1998).
A Presidential Decision Directive (PDD) dated March 28, 1996, was issued based on a
National Science and Technology Committee (NSTC) document identified as NSTC-6. It
provided federal agencies with specific goals and direction for further implementation of an
NDGPS service. The goals expressed in the PDD include: strengthen national security, integrate
GPS into nonmilitary applications, encourage private sector investment in GPS, and promote
safety and efficiency in transportation and other disciplines. The PDD directed the DOT to serve
as the lead agency within the U.S. Government for all federal civil GPS matters and to develop
and implement U.S. Government augmentations to the basic GPS technology for transportation
applications.
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In January 1997, the DOT formed an interagency NDGPS Executive Steering Group consisting
of senior management from each participating agency, and an NDGPS Policy and Implementation
Team (PIT) to lead the implementation of the nationwide system. The NDGPS PIT documented the
requirements of many federal and state agencies, evaluated alternative methods of providing
differential corrections, documented benefits, and developed a cost benefit analysis in accordance
with the Office of Management and Budget (OMB) Circular A-94. This work is documented in the
team’s Nationwide DGPS Report (NDGPS PIT, 1998). Seventeen Executive Steering Group
members and 27 PIT members from the public and private sectors contributed to the formulation of
the NDGPS report. Many public safety applications are identified in the report, including saving
lives on the railroads and highways.
1.4

NEPA POLICY AND ENVIRONMENTAL DOCUMENTATION

The NDGPS MOA identifies the FHWA as the lead federal agency, as defined in 40 Code of
Federal Regulations (CFR) 1501.5, for NDGPS program compliance with the National
Environmental Policy Act (NEPA). As allowed by 40 CFR 1505.1(a), the parties to the MOA
agree that FHWA NEPA regulations (23 CFR 771) will provide primary direction for
environmental impact analysis and procedural compliance with NEPA. A separate MOA for the
implementation of NEPA has been prepared which identifies the roles of the USCG, FRA, and
OST as cooperating agencies in this process (see Appendix B).
During project planning and the preparation of NEPA documents, the FHWA has followed
technical advisory T6640.8A, “Guidance for Preparing and Processing Environmental and Section
4(f) Documents,” dated October 30, 1987, and the FHWA’s Environmental Policy Statement, first
issued in 1990 and revised in 1994. Based on this policy, the FHWA is committed to
incorporating environmental stewardship into its planning procedures, project development, and
decision making. Social, economic, and environmental goals are considered equally with
engineering, safety, and mobility issues in reaching project decisions. This includes the
preparation of an NDGPS PEA that captures and fully describes options to avoid, minimize, and
mitigate adverse impacts and, where possible, enhance the natural and human environment. The
FHWA’s policy, ensuring that environmental commitments made during planning and project
development and identified in NEPA documents, will be implemented during facility site
selection, construction, maintenance, and operation.
This final PEA analyzes the potential for the proposed installation and operation of the
NDGPS to result in significant effects on the quality of the environment. The scope of the
analysis is consistent with requirements set forth in FHWA regulations for environmental
assessments (23 CFR 771.119). When necessary, measures to mitigate adverse impacts (both
significant and nonsignificant) have been incorporated into the proposed action, per FHWA
policy described in 23 CFR 771.105(d). As required under NEPA regulations, the effectiveness
and possible environmental effects of a range of alternative actions and the no-action alternative
are analyzed. This document also specifies the use of environmental site-selection criteria and
planned mitigation measures to be used to avoid or reduce potentially significant impacts that
6

may occur during implementation of NDGPS. Where local conditions at proposed NDGPS
reference stations warrant, the government intends to conduct follow-up environmental analyses
at a site-specific level. Those analyses may include additional NEPA impact analysis and
documentation.
The scope of this PEA focuses on the installation, operation, and eventual decommissioning of
reference stations to supplement the existing USCG local area DGPS. Installation and operation of
existing USCG local area DGPS reference stations are not included in this analysis. The FHWA is
the lead agency under NEPA, however, other participating agencies have been given the
opportunity to review this PEA. A Notice of Availability (NOA) for the draft PEA was published
by the FHWA in the Federal Register announcing a 30-day public comment period. Copies of a
draft PEA were made available to the public and government agencies for comment during the 30day period between March 4 and April 2, 1999. No areas of considerable local concern were
expressed (see Appendix E); hence, the FHWA did not conduct a public meeting for this proposed
project.
The general size and layout of existing equipment and infrastructure at USAF GWEN sites are
very similar to that proposed for NDGPS reference stations. Both the existing GWEN stations and
NDGPS reference stations use the low frequency (LF) portion (~300 kHz) of the radiofrequency
(RF) spectrum. Much of the analysis presented in the GWEN Final Environmental Impact
Statement (EIS) applies to the FHWA proposal to install DGPS service at GWEN sites or use
identical or similar equipment at new sites. Portions of this PEA are based on applicable
information contained in the GWEN Final EIS (USAF, 1987). However, that information has been
updated to account for changes in regulations and the physical environment. The GWEN Final EIS
may be obtained by contacting: HQ Air Combat Command/CEVP, Langley Air Force Base,
Virginia 23665.
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2 PURPOSE AND NEED

The NDGPS is a proposed nationwide radionavigation system that would use ground-based
reference stations to broadcast radio signals for DGPS users to obtain greater positioning accuracy
than is possible using only the existing satellite GPS signals. The proposed NDGPS would
provide positioning accuracy, availability, integrity, and coverage sufficient to meet numerous
government and civilian GPS navigation requirements, and would represent a significant
improvement over traditional positioning technologies used in land and marine applications.
Current GPS assets are managed by the DOD. Neither of the available two levels of GPS
service, PPS and SPS, are sufficient to meet the existing and anticipated needs of GPS users for
nationwide navigation and positioning.
The purpose of the proposed NDGPS is to provide government and civilian users with
augmented SPS radionavigation and positioning capabilities through use of range-correction
information broadcast by the reference stations. This will enable greater position accuracy in
public safety, transportation, scientific, and agricultural applications.
An NDGPS is the most effective and efficient use of existing technologies that will meet the
navigation and positioning requirements of land and marine GPS users. Under the preferred action
alternative, an economic benefit of $10.4 billion is estimated (NDGPS PIT, 1998). A key NDGPS
land transportation need is to support the Intelligent Transportation Systems (ITS) initiative under
the Transportation Equity Act for the 21st Century (TEA-21). The ITS initiative will result in
development of programs in the areas of traffic management, traveler information, vehicle control,
public transportation, rural transportation, and commercial vehicle operations.
An NDGPS is also needed to provide train location and speed information to support public
safety elements of advanced train control systems, such as positive train control. This will permit
dynamic supervision of multiple trains, including positive train separation, when coupled with
input from railway sensors and data communication networks that manage railroad traffic. These
systems will increase train safety and improve the operating efficiency of the railroad system
saving over $60 million per year (Allen, 1998).
Currently, USCG local area DGPS reference stations serve a variety of maritime navigation
applications, including harbor, coastal, and ocean navigation for vessels of all sizes. An NDGPS
would increase the reliability of these services and provide navigation reference points for inland
waterways not currently served by the existing local area DGPS network.
Many other public safety applications that would benefit from an NDGPS have been
identified (NDGPS PIT, 1998). These include tracking law enforcement assets, monitoring
natural resources, monitoring groundwater contamination, abating hazardous material

9

contamination, and mapping safety infrastructure. Agencies at all levels of government will
use the NDGPS to locate and track the movement of personnel and assets; to map natural and
man-made features of concern; to receive automatic notification of accidents and emergencies;
and to assist in emergency response. These applications will provide considerable benefits by
enhancing public safety and fostering economic development.
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3

3.1

DESCRIPTION OF PROPOSED ACTION

PROPOSED NDGPS SERVICE

Under the preferred action alternative, expansion of existing USCG local area DGPS service
to an NDGPS will require the following:
• Acquiring or leasing 32 GWEN relay node sites
• Acquiring 53 previously built and 6 spare GWEN equipment sets
• Converting 32 GWEN relay nodes into NDGPS reference stations
• Selecting candidate sites for NDGPS reference stations using technical and environmental
siting criteria
• Consulting with appropriate agencies regarding all prospective sites as described in
23 CFR 771.133 including agencies implementing the Endangered Species Act, the
Migratory Bird Treaty Act, the National Historic Preservation Act, and 47 CFR 80
requirements relative to the DOC’s Manual of Regulations and Procedures for Federal
Radio Frequency Management
• Acquiring or leasing 35 new properties for NDGPS reference stations
• Acquiring new NDGPS reference station equipment
• Transferring and installing GWEN equipment and new equipment at 35 acquired sites
• Testing and calibrating NDGPS and other equipment at each reference station
• Operating and maintaining 67 NDGPS reference stations
• Installing new equipment to expand the capacity of existing USCG control stations at
Alexandria, Virginia, and Petaluma, California
• Decommissioning the NDGPS reference stations, including environmental evaluations and
audits, removal of equipment, restoration of property, as necessary, and the cessation of
leases and agreements or transfer of land to the General Services Administration.
Phase I will allow users in most of the U.S. to obtain a DGPS correction signal from at least
one reference station by 2000. Phase II will allow users in most of the U.S. to obtain a DGPS
correction signal from at least two reference stations (dual coverage) by 2002.
3.2

EXISTING USCG DGPS SERVICE

The USCG operates a series of ground-based reference stations which provide local area DGPS
service to GPS users along the Atlantic and Pacific coasts, near the Mississippi River, in the Great
Lakes region, and in portions of Alaska and Hawaii. Fifty-four existing local area DGPS
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reference stations exist in the CONUS and Alaska as shown in Figures 4 and 5. The local area
DGPS currently provides dual coverage for the State of Hawaii. The areas covered by the existing
DGPS service in the lower 48 states and Alaska are shown on Figures 6 and 7, respectively.
The proposed NDGPS would provide DGPS service to the 55 percent of the area of the U.S.
not currently served by the USCG system. Under the preferred action (Alternative A) described in
Section 4.2.1, this will require the installation of 67 additional reference stations, mostly in the
interior regions of the continental U.S. and Alaska. As proof of concept, one reference station has
been installed at a former GWEN station at Appleton, Washington.
3.3

PROPOSED REUSE OF GWEN FACILITIES AND EQUIPMENT AND INSTALLATION
OF NEW NDGPS REFERENCE STATIONS

Until recently, the USAF operated a series of unmanned GWEN relay node stations around the
country. The GWEN system was decommissioned by the USAF Air Combat Command in 1998.
Because of their similarities to the NDGPS system, the existing GWEN relay nodes are well suited
for reuse as NDGPS reference stations. The government will be able to reuse all 53 GWEN relay
nodes and 6 spare GWEN equipment sets for its NDGPS reference stations.
Phase I will include the installation of NDGPS reference stations at 22 GWEN stations
(including the existing NDGPS reference station at Appleton, Washington), using surplus GWEN
equipment at 10 new locations, and using new equipment at 5 new locations (see Figures 8 and 9).
Estimated Phase I coverage from sites in the CONUS and Alaska are shown in Figures 10 and 11,
respectively. Under Phase II (dual coverage) an additional 10 reference stations will be installed
at former GWEN sites, 18 new reference stations will be installed using surplus GWEN
equipment, and 2 additional reference stations will be installed using new equipment (see Figures
12 and 13). A list of GWEN relay nodes and other (non-GWEN) sites proposed for NDGPS use
is provided in Appendix C. Estimated dual coverage from this proposed system is shown in
Figures 14 and 15.
A typical GWEN relay node station contains a 299 ft-tall tower, radio equipment shelter,
antenna tuning unit (ATU) shelter, copper ground plane, and security fences (see Figures 16 and
17). Six GWEN towers are 310 ft tall. A copper ground plane, buried one foot below the ground
surface, consists of 50 to 150 copper wires (0.128 inches in diameter) extending in a radial pattern
from the base of the 299 ft-tall tower. Photographs of a typical GWEN relay node and associated
equipment are shown in Figures 18 through 20. The GWEN relay nodes formerly broadcast a lowfrequency radio signal for military use. The 299 ft antenna tower, electrical equipment shelters,
security fencing, ground plane, access road, standby power generator, and utility connections at
existing GWEN facilities are all suitable for reuse at an NDGPS reference station. The
installation of two 30 ft-tall antennas, and electronic equipment will be required to convert a
GWEN relay node to an NDGPS reference station.
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13
Existing USCG Local Area DGPS Reference Stations (47)
Source: http//www/navcen.uscg.mil/ADO/DgpsLatestStatusComplete.asp, 6/12/98.

FIGURE 4

LOCATIONS OF EXISTING USCG LOCAL AREA DGPS REFERENCE STATIONS (CONUS)

14
Existing USCG Local Area DGPS Reference Stations (7)
Source: http//www/navcen.uscg.mil/ADO/DgpsLatestStatusComplete.asp, 6/12/98.

FIGURE 5

LOCATIONS OF EXISTING USCG LOCAL AREA DGPS REFERENCE STATIONS (ALASKA)

35N

15
Source: NDGPS PIT, NDGPS Report, March 1998.

FIGURE 6

EXISTING USCG LOCAL AREA DGPS COVERAGE (CONUS)

16
Potato Point coverage not provided.

Source: Ronald L. Ketchum, John J. Lemmon, and J. Randy Hoffman, Site Selection Plan and Installation Guidelines for a Nationwide Differential GPS Service,
Institute for Telecommunication Sciences, National Telecommunications and Information Administration, Boulder, Colorado, August 5, 1997.

FIGURE 7

EXISTING USCG LOCAL AREA DGPS COVERAGE (ALASKA)

Appleton

17
Existing CONUS DGPS Reference Stations
Existing USCG Local Area DGPS Reference Stations (47)
Proposed CONUS NDGPS Reference Stations (Phase I)
GWEN Sites to be converted to NDGPS Reference Stations (22)
NDGPS Reference Stations to use Relocated GWEN Equipment (8)
NDGPS Reference Stations to use New Equipment (5)
Sources: 1. http//www/navcen.uscg.mil/ADO/DgpsLatestStatusComplete.asp, 6/12/98.
2. Monther Hammoudeh, "Book2.xls", PB Farradyne, 9/21/98.

FIGURE 8

EXISTING USCG DGPS AND PROPOSED NDGPS REFERENCE STATION LOCATIONS—PHASE I CONUS
(PREFERRED ACTION ALTERNATIVE)

18
Existing Alaska DGPS Reference Stations
Existing USCG Local Area DGPS Reference Stations (7)
Proposed NDGPS Reference Stations (Phase I)
NDGPS Reference Stations to use Relocated GWEN Equipment (2)
Sources: 1. http//www/navcen.uscg.mil/ADO/DgpsLatestStatusComplete.asp, 6/12/98.
2. Monther Hammoudeh, "Book2.xls" and email "Alaska NDGPS Sites", PB Farradyne, 9/21/98.

FIGURE 9

EXISTING USCG DGPS AND PROPOSED NDGPS REFERENCE STATION LOCATIONS—PHASE I ALASKA
(PREFERRED ACTION ALTERNATIVE)
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Source: Ronald L. Ketchum, National Telecommunications and Information Administration, Boulder, Colorado
(received via email from Ted Pugh, PB Farradyne, 9/22/98).

FIGURE 10

ESTIMATED PHASE I NDGPS COVERAGE (CONUS)

Dual
Coverage
Area

20
Dual Coverage
Area
Potato Point coverage not provided.

Source: Ronald L. Ketchum, John J. Lemmon, and J. Randy Hoffman, Site Selection Plan and Installation Guidelines for a Nationwide Differential GPS Service,
Institute for Telecommunication Sciences, National Telecommunications and Information Administration, Boulder, Colorado, August 5, 1997.

FIGURE 11

ESTIMATED PHASE I NDGPS COVERAGE (ALASKA)

Appleton

Middlebury

21
Existing CONUS DGPS Reference Stations
Existing USCG Local Area DGPS Reference Stations (47)
Proposed CONUS NDGPS Reference Stations (Phase I)

Proposed CONUS NDGPS Reference Stations (Phase II)

GWEN Sites to be converted to NDGPS Reference Stations (22)

GWEN Sites to be converted to NDGPS Reference Stations (10)

NDGPS Reference Stations to use Relocated GWEN Equipment (8)

NDGPS Reference Stations to use Relocated GWEN Equipment (6)

NDGPS Reference Stations to use New Equipment (5)

NDGPS Reference Stations to use New Equipment (2)

Sources: 1. http//www/navcen.uscg.mil/ADO/DgpsLatestStatusComplete.asp, 6/12/98.
2. Monther Hammoudeh, "Book2.xls", PB Farradyne, 9/21/98.

FIGURE 12

EXISTING USCG DGPS AND PROPOSED NDGPS REFERENCE STATION LOCATIONS—PHASE I AND II CONUS

22
Existing Alaska DGPS Reference Stations
Existing USCG Local Area DGPS Reference Stations (7)
Proposed Alaska NDGPS Reference Stations (Phase I)
NDGPS Reference Stations to use Relocated GWEN Equipment (2)

Proposed Alaska NDGPS Reference Stations (Phase II)
NDGPS Reference Stations to use Relocated GWEN Equipment (12)

Sources: 1. http//www/navcen.uscg.mil/ADO/DgpsLatestStatusComplete.asp, 6/12/98.
2. Monther Hammoudeh, "Book2.xls" and email "Alaska NDGPS Sites", PB Farradyne, 9/21/98.

FIGURE 13

EXISTING USCG DGPS AND PROPOSED NDGPS REFERENCE STATION LOCATIONS—PHASE I AND II ALASKA
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Source: Ronald L. Ketchum, National Telecommunications and Information Administration, Boulder, Colorado
(received via email from Ted Pugh, PB Farradyne, 9/22/98).

FIGURE 14

ESTIMATED PHASE II NDGPS COVERAGE AND REMAINING (SHADED) PHASE I COVERAGE (CONUS)

Source: Ronald L. Ketchum, National Telecommunications and Information Administration, Boulder, Colorado, August 5, 1997
(received via email from Ted Pugh, PB Farradyne, 9/23/98).

FIGURE 15

ESTIMATED PHASE II NDGPS COVERAGE (ALASKA) INCLUDING BOTH SINGLE
AND DUAL COVERAGE AREAS
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Source: SRI International.

FIGURE 16

TYPICAL GWEN RELAY NODE
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Source: SRI International.

FIGURE 17

PLAN VIEW OF TYPICAL GWEN RELAY NODE
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27
Source: SRI International.

FIGURE 18

PHOTOGRAPH: REPRESENTATIVE GWEN RELAY NODE (SAVANNAH BEACH, GEORGIA)

Source: SRI International.

FIGURE 19

PHOTOGRAPH: GWEN ANTENNA TUNING UNIT SHELTER
AND SECURITY FENCE (SAVANNAH BEACH, GEORGIA)

Source: SRI International.

FIGURE 20

PHOTOGRAPH: GWEN EQUIPMENT AREA (WITH 30 ft TALL UHF ANTENNA,
RADIO EQUIPMENT AND BACKUP POWER GROUP SHELTERS)
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3.4

DESCRIPTION OF TYPICAL NDGPS REFERENCE STATION

An NDGPS reference station is an unmanned facility that continuously broadcasts a radio
signal at an operating frequency within the range 285 to 325 kilohertz (kHz). The signal has an
effective range of up to 250 statute miles (mi) or approximately 400 kilometers (km).
Each reference station will require no more than 11.2 acres of land. A conceptual NDGPS
reference station layout is shown in Figure 21. The most prominent feature will be a guyed steellattice tower located near the center of the property, which supports an LF broadcast antenna. The
tower will be 299 ft in height and equipped with red warning lights and/or a strobe beacon to
reduce hazards to aircraft. At the base of the tower will be an ATU shelter. A metallic ground
plane or matting one foot below the ground surface will be required for transmission of the
~300 kHz signal. Similar to a GWEN relay node, this ground plane will consist of 50 to 150
buried copper wires (aka radials), each up to 330 ft in length, extending outwards in all directions
from a buried ground mat centered near the base of the tower.
The FHWA will use property and/or GWEN equipment available from 53 GWEN sites and 6
spare GWEN equipment sets. The 299 ft GWEN LF antenna, backup power group (BUPG), and
ATU and radio equipment shelters will be retained. Since there is not enough GWEN equipment,
new concrete equipment shelters, BUPG shelters (or batteries), and LF antennas will also be used.
A typical equipment shelter is shown in Figure 22. An 8 ft-tall chain-link fence topped with
barbed wire will surround the tower and adjacent equipment shelter providing an exclusion zone
of over 10 ft from these structures. In some locations, a shorter fence will surround the copper
ground plane. An area near the entrance to the facility will also be fenced and will contain the
radio equipment shelter and a BUPG shelter. Shelters at all NDGPS reference stations will use
new, nonfreon air-conditioning units. These units contain R-22 (Refrigerant #22), a Class II
refrigerant that has a recognized Ozone Depleting Potential. This product is scheduled for
production phase-out but is appropriate for use until alternatives are available.
At each NDGPS facility a reference station antenna and an integrity monitor receive antenna
will be mounted on each of two approximately 30 ft-tall masts located outside the ground plane
and near the equipment shelter. The 25 kilowatt (kW) BUPG will provide electricity in case of
primary power failure.
The NDGPS reference station will require 3-phase electric power and telephone service.
Primary commercial electric power with 120/208 V alternating current and a service connection of
100 A will be needed. One telephone voice line and one telecommunications data line will be
needed to meet telecommunications needs. No staff will be stationed at the reference station,
which will be automated. Water service is not needed, and no wastewater will be generated. An
all-weather driveway will be required for construction and long-term access for maintenance and
repair.
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Source: SRI International.

FIGURE 21

CONCEPTUAL NDGPS REFERENCE STATION LAYOUT
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FIGURE 22

PROPOSED NDGPS EQUIPMENT SHELTER FOR REFERENCE STATIONS
NOT USING GWEN EQUIPMENT
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3.5

NDGPS REFERENCE STATION MAINTENANCE

NDGPS reference stations will be maintained by the USCG. The USCG uses a three-tier
maintenance support structure. First response and routine maintenance is the primary function of
the local group office or “organizational unit.” Primary support for the local group office is
supplied at the district level or “support unit.” These units provide maintenance only and carry out
quarterly visits using inspection and maintenance procedures found in the USCG Index of
Maintenance Procedures and various GPS operator drawings, manuals, and guides. Key functions
of the maintenance team, typically consisting of two technicians, are cleaning and inspection of
electronic and physical components, testing of electronic subsystems and components, and tests on
various power and environment support systems, such as batteries, fire suppression units, and
airflow equipment. Areawide support is provided by the regional Electronics Maintenance
Detachment (EMD) to resolve significant technical problems.
3.6

USCG CONTROL STATION

NDGPS will require the installation of more sophisticated electronic monitoring equipment at
USCG DGPS control stations in Alexandria, Virginia, and Petaluma, California. The Alexandria
and Petaluma stations currently have eight and four staff members, respectively. These control
stations continuously monitor critical parameters at each USCG local area DGPS reference station.
With the addition of more efficient equipment, the stations will be able to monitor and control the
full network of planned NDGPS reference stations, including the USCG local area DGPS
reference stations. Nine additional DGPS operators will be stationed at those control stations.
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4 ALTERNATIVES

4.1
4.1.1

REASONABLE ALTERNATIVE TECHNOLOGIES
Screening GPS Technologies

Augmentation of existing GPS is the most effective means of meeting government and civilian
user requirements for nationwide positioning and navigation. A unique mix of technologies will
be used for the NDGPS system architecture chosen to meet user requirements. Nineteen GPS
technologies were considered for the development of an NDGPS architecture (see Table 2).
These include GPS augmentation technologies that are in operation, likely to be put into operation,
or are conceptual, and that individually or in combination with other technologies are likely to
meet user requirements. Of the 19 technologies considered, 8 technologies were rejected because
of lack of technical feasibility, inability to meet user requirements, and/or an insufficient
development. Four other technologies were excluded because they lack key elements required to
meet one or more of the user requirements (e.g., coverage over coastal or ocean areas or high
failure notification time). Seven were determined to be suitable for augmenting existing GPS
service (DOC NTIA, 1994).
A review of these suitable technologies concluded that no single one would meet all federal
DGPS user requirements. Except for the extremely high accuracy and availability requirements of
a highway collision avoidance application, all other user requirements can be met through a
combination of technologies. During evaluation of the seven remaining technologies, a key
consideration was that an NDGPS will need to be integrated into the existing USCG local area
DGPS and the National Geodetic Survey’s CORS system to attain the accuracy needed for groundbased GPS users.
4.1.2

Selection of a System Architecture

In devising a multiple-technology architecture that best meets the requirements for all
anticipated uses, at least two GPS augmentation technologies will be required: one primarily for
users operating on the earth’s surface, and one primarily for aviation users. Using combinations of
the seven accepted technologies, six system architectures were identified which maximized
commonality and the sharing of resources while reducing duplication of effort. Table 3 describes
these six architectures.
Architecture 1 includes the use of the existing USCG local area DGPS in conjunction with the
planned Federal Aviation Administration (FAA) technologies; however, this system does not
provide nationwide coverage. This architecture was rejected because it would not meet user
requirements or security needs.
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Table 2
Proposed or Developed Augmented GPS Systems
No.

Augmented GPS Technology

1*

Low Frequency (LF)/Medium
Frequency (MF) Radiobeacon System
(over waterways)

2*

LF/MF Radiobeacon System
(nationwide)

3

Commercial Frequency Modulation
(FM) Subcarrier System

4*

Responsible Entity

Proposed
System

USCG

Operating
System
X

DOT

X

Private

X

Wide Area Augmentation System
(WAAS) 1 and FAA local area DGPS

FAA

X

5*

WAAS 2

FAA

X

6*

WAAS 3

FAA

X

7*

WAAS 4

FAA

X

8

WAAS 5

FAA

X

9

WAAS 6

FAA

X

10*

CORS System

DOC

X

11

Loran-C System

USCG

X

12

Advanced Communications Technology
Satellite (ACTS)

NASA

13

Global Orbiting Navigation Satellite
System (GLONASS)

Russia

14

Expanded GPS Constellation

15

Inertial Navigation System (INS)

Various

16

Sign Post System

Unknown

X

17

Pseudolite System

Unknown

X

18

Dead Reckoning and Map Matching
System

Unknown

X

19

Omega System (existing network of
very low frequency [VLF] transmitters
used for military and civil navigation,
positioning, and timing)

DOD

DOD

X
X
X
X

X

*7 GPS systems considered for system architecture based on technical feasibility, potential for meeting
user requirements, and level of development.
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Table 3
System Architectures Versus User Requirements

Architecture
1

Technologies
USCG local area
DGPS

Nationwide
Coverage

Aviation
Requirements
(ER, CAT I, II,
III) Satisfied

CORS
Standard
Compliant

IOC

No

Yes

Yes

1997

No nationwide
service

Comments

FAA WAAS
FAA local area
DGPS
2

Expanded USCG
local area DGPS
FAA WAAS
FAA local area
DGPS

Yes

Yes

Yes

1997

High performance;
intermediate IOC

3

Expanded USCG
local area DGPS
Variant of FAA
WAAS
FAA local area
DGPS

Yes

Yes

Yes

>1998

High performance;
later IOC

4

Expanded USCG
local area DGPS
Modified FAA
WAAS
FAA local area
DGPS

Yes

Yes

Yes

>1998

Moderate
performance; later
IOC

5

Expanded USCG
local area DGPS
Modified FAA
WAAS
FAA local area
DGPS

Yes

Yes

Yes

>1998

Moderate
performance; high
security; high
infrastructure cost

6

Expanded USCG
local area DGPS
Variant of FAA
WAAS
FAA local area
DGPS

Yes

Yes

Yes

>1998

Signal interference
may occur
(eliminated from
consideration)

ER=en route; CORS=Continuously Operating Reference Station; CAT=Category of Aircraft; IOC=Initial Operational
Capability
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Architectures 2 and 3 were deemed the top two candidate architectures for the NDGPS based
on system performance, cost, and security factors. Architecture 2, a nationwide system of USCGlike DGPS reference stations, ranked highest overall, unless system security is an overriding
factor, in which case Architecture 3 would be selected. Architectures 4 and 5 ranked lower in
performance than Architectures 2 and 3. Architecture 6 was rejected because of concerns about
signal interference to aviation users, which was deemed unacceptable.
Security was not determined to be an overriding factor by the DOT. Therefore, Architecture 2
was identified as the most advantageous architecture for NDGPS (DOC NTIA, 1994).
Architecture 2 was therefore selected to meet land-based user requirements. The DOT is
proposing to deploy NDGPS reference stations at strategic locations in two phases. Under Phase
I, a GPS user anywhere in the CONUS and Alaska will receive a differential correction signal
from at least one NDGPS reference station. Dual or redundant coverage, in which a user would
receive a signal from at least two reference stations, will be available to GPS users in Phase II.
Because of the availability of former GWEN sites and equipment for the expansion of local
area DGPS, three possible deployment alternatives, and the no-action alternative, are under
consideration. Alternative A, the preferred alternative, entails the use of GWEN sites and
equipment plus obtaining new sites and then relocating the remaining surplus equipment from other
GWEN facilities to some of these new sites. Alternative B entails the use of GWEN sites and new
sites using new equipment similar to the GWEN equipment. Alternative C is the selection of all
new sites using new equipment similar to that now used for local area service. For each
alternative, a 1,000 W LF transmit antenna is proposed. New NDGPS facilities under
Alternatives A and B will operate at 50 percent efficiency, or a maximum of 500 W effective
radiated power (ERP). USCG-like equipment used under Alternative C will operate at 17 percent
efficiency or 170 W ERP. Alternative D is the no-action alternative and would entail no future
installation of NDGPS reference stations.
4.2
4.2.1

DESCRIPTION OF ALTERNATIVES ANALYZED IN DETAIL
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Alternative A, the preferred action for NDGPS service, would use a combination of GWEN
relay node sites and newly acquired (non-GWEN) sites as locations for NDGPS facilities. By
Phase II of the NDGPS program, 32 existing GWEN sites will have been identified for reuse, and
35 new (non-GWEN) sites would be acquired to complete the system. Ownership of all GWEN
properties selected for NDGPS development will be transferred from the USAF to either the
USCG or the USACE for administration as NDGPS properties.
Existing GWEN sites are typically 700 ft × 700 ft, or slightly over 11 acres. A short access
and utilities corridor connects the GWEN site with an existing public access road. Newly
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acquired properties for NDGPS reference stations would also be about 11 acres in size and
require access and utilities corridors. Approximately 75 percent of the area at a typical site would
be used for the NDGPS facilities. The remaining area would be used for staging and construction,
and utilities and road access to the sites. Conversion of existing GWEN relay nodes to NDGPS
use would not require new ground disturbance outside of the current site boundaries.
Thirty-two selected GWEN relay nodes would be converted for reuse as NDGPS facilities.
Equipment from GWEN relay nodes and surplus GWEN equipment would be installed at 28 newly
acquired (non-GWEN) sites. Newly manufactured DGPS equipment shelters and antennas would
be installed at seven additional (non-GWEN) sites, which would have the same general size and
layout configuration as a GWEN relay node.
A typical GWEN relay node with the 299 ft tower and ATU shelter is described in Section 6
and presented in Figure 16. Conversion of the existing GWEN facilities into NDGPS reference
stations involves the following actions:
•

Installation of two approximately 30 ft-tall masts (towers) and antenna equipment

•

Installation of two 4 ft × 4 ft × 6 ft concrete mast foundations located at the outer edge of
the existing ground plane

•

Installation of a pull box at each mast location

•

Installation of a 1 sq ft DGPS junction box near the existing equipment enclosure

•

Installation of a 4-inch underground conduit between pull boxes and to the DGPS junction
box

•

Hardwire connection of the DGPS mast ground to the existing ground plane

•

Removal or modification of other existing USAF equipment for compatibility with DGPS
operation.

The 28 new NDGPS reference stations that would use GWEN equipment will have a standard
GWEN layout, including the 299 ft guyed tower, ground plane, and BUPG and antenna equipment
shelters. DGPS equipment as described above will be installed. The transmitter equipment
shelter and BUPG (with a 500-gallon diesel fuel tank) will be installed near the perimeter of the
site, and security fencing will be placed in a manner similar to the GWEN facilities. The 12 ftwide access driveway will connect to an existing public road and lead to the base of the transmit
antenna tower. Aboveground 3-phase commercial power and telephone lines will be brought onto
the site along the 12 ft-wide access road.
At the remaining seven new sites, NDGPS equipment having the same configuration as
GWEN equipment will be installed, including the 299 ft tower. Site layout and equipment
installation would be as described above for the NDGPS reference stations using GWEN
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equipment. For easier reference, Table 4 breaks out the types and number of properties required
for each alternative.
Table 4
Number of Properties to be Acquired Under Each Alternative at Full Buildout

Type of Components
GWEN relay node sites with reuse of GWEN
equipment (299 ft tower)
GWEN relay node sites with new equipment
(299 ft tower)
Non-GWEN sites with GWEN equipment (299 ft
tower)
Non-GWEN sites with new equipment (299 ft
tower)
Non-GWEN sites with USCG equipment (120 ft
tower)

Alternative

Alternative

Alternative

Alternative

A

B

C

D

32

–

–

0

–

32

–

0

28

–

–

0

7

35

–

0

–

–

80–100

0

Construction equipment used to install NDGPS includes a backhoe for trenching and ground
plane installation, a front-loading tractor, and a large forklift to unload shelters. The tower can be
erected in several ways: with a single crane; with a winch truck and gin pole; with a crane for the
first 100 ft followed by use of a winch truck; or with a heavy-lift helicopter (Pugh, 1998). Other
vehicles to be used at the construction site include up to four equipment delivery trucks and private
commute vehicles for construction workers.
Installation of the proposed facilities at existing GWEN sites would require a maximum of 10
workers over a 30- to 45-day construction period. For construction at new, non-GWEN sites, a
maximum of 15 workers over a 2- to 3-month construction period would be needed (Pugh, 1998).
No unusual infrastructure or utility requirements will be needed for installation of this
alternative. The cost of equipment acquisition and installation for 67 sites under this alternative is
expected to be $30.3 million. Annual operating costs are estimated to be $2.5 million, and annual
maintenance costs are expected to be $2.1 million (NDGPS PIT, 1998). The FRA would pay for
costs of installing, operating, and maintaining NDGPS, although operation and maintenance would
actually be carried out by USCG personnel (see Appendix A).
4.2.2

Alternative B—Mix of GWEN sites and new sites using new equipment

Alternative B involves the use of existing GWEN sites and new (non-GWEN) sites as
locations for NDGPS facilities. As described above for the preferred action, 32 GWEN relay

38

node sites will be required for use and 35 newly acquired non-GWEN sites would need to be
identified and acquired to achieve dual coverage under Phase II of the NDGPS program (see
Table 4, above).
Except for the ground plane, no GWEN equipment would be reused or relocated for NDGPS
facilities at any of the existing GWEN sites or newly acquired non-GWEN sites. Instead, new
DGPS equipment would be acquired and installed at all 67 sites. The ground plane at 32 existing
GWEN sites would be reused. Equipment installation, utilities, and access road installation
would be as described above for newly acquired sites in Alternative A, except new DGPS
equipment would be installed. A 299 ft-tall tower would be used at all sites (see Table 4, above).
Project information in terms of land acquisition and property ownership, site size, and required
construction equipment is identical to Alternative A.
Installation of the proposed facilities at existing GWEN sites would employ a maximum of 10
persons over a 30- to 45-day construction period. For construction at new sites, a maximum of 15
persons over a 2- to 3-month construction period would be needed. Although new equipment will
be installed at all sites, the number of days needed for installation at existing GWEN sites is
reduced because of the reuse of the existing ground plane.
No unusual infrastructure or utility extensions will be needed for installation of Alternative B.
The cost of equipment acquisition and installation for 67 sites under this alternative is expected to
be about $37.2 million. Likewise, annual operating and maintenance costs are $2.5 million and
$2.1 million per year, respectively. The FRA would pay for costs of installing, operating, and
maintaining NDGPS. USCG personnel would install, operate, and maintain the NDGPS equipment
(see Appendix A).
4.2.3

Alternative C—All new sites using standard USCG equipment

Alternative C for the deployment of an NDGPS service involves the identification and
development of new site locations for facilities very similar in size and capability to the existing
USCG local area DGPS stations now in use. Approximately 80 to 100 new sites ranging in size
between 2 and 11 acres would be required to expand the existing local area DGPS service to a
nationwide dual coverage system using the current standard USCG equipment (see Table 4,
above). Standard USGS local area DGPS reference stations use a single transmit antenna ranging
between 90 and 120 ft in height, including a copper ground radial plane.
Site acquisition would be undertaken by the USACE, and as with Alternatives A and B, the
USCG and USACE would administer the properties. Construction equipment needs would also be
the same as described for Alternatives A and B. Installation of the proposed facilities at all site
locations would require a maximum of 15 persons over a 2- to 3-month construction period (Pugh,
1998).
The cost of equipment acquisition and installation is expected to be $44 million. Annual
operating costs are estimated at $3.6 million and annual maintenance costs are estimated at
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$3.1 million (NDGPS PIT, 1998). As with Alternatives A and B, the FRA would pay for the cost
of installation, operation, and maintenance, and USCG personnel would carry out operation and
maintenance responsibilities (see Appendix A).
4.2.4

Alternative D—No-action alternative

Under the no-action alternative, the existing GWEN system of facilities would continue to be
decommissioned by the USAF. In this case, the USAF will continue to cease operations and
intends to remove equipment at all GWEN properties (USAF, 1995). An environmental
assessment for each of these actions will be prepared by the USAF. Those GWEN facilities
located on leased property would be returned to private use. Properties purchased by the USAF
for GWEN relay nodes would revert to the General Services Administration for possible reuse by
another federal agency or resale out of federal ownership (USAF, 1987). The USCG would
continue to operate its local area DGPS reference stations. No undeveloped or previously
developed properties would be altered for use as NDGPS reference stations. The current
accuracy, reliability, and availability of existing SPS service would remain unchanged.
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5 AFFECTED ENVIRONMENT

The proposed NDGPS reference stations will be located in the interior portions of the
CONUS and Alaska. Nearly level property away from tall objects and structures is preferred for
installation of reference stations. There is a relatively large area within which candidate sites for
a reference station may be located. Given this flexibility, the government intends to select
locations for reference stations so as to minimize the potential effect on the environment. This
section discusses the range of conditions that may be present at candidate sites, sources of sitespecific resource information, and the regulatory setting within which the resource is managed or
protected.
The proposed NDGPS network of reference stations will use existing GWEN sites and
equipment, and/or deploy similar equipment at new sites. Given the similarity of these two
programs, portions of the GWEN Final EIS have been used in this section when appropriate.
5.1
5.1.1

GEOLOGY AND SOILS
Resources Affected

Geological resources consist of soil and bedrock including unconsolidated and consolidated
earth materials. Resources include the construction engineering properties of the materials,
economic mineral deposits, significant or unique landforms, and paleontological (fossil) remains.
The NDGPS program may affect or be affected by the geological environment. Major potential
geological constraints to the project include seismic shaking and soil instability. The United States
has been subdivided into six seismic zones and classified according to the potential for seismic
hazard within that zone. Zones range from 0 to 4 (0, 1, 2A, 2B, 3, and 4) with the higher number
indicating increasing potential for damage (International Conference of Building Officials, 1997).
Zones 0 through 2 are found throughout the United States, while Zones 3 and 4 occur in the western
and Rocky Mountain states and Alaska.
Soil instability is found on steep slopes of 5 percent or greater or in areas with highly
erodible soil. These conditions can be found in all regions of the United States.
Mineral resources are widely distributed and include all types of rock and rock-derived
material which has some economic use including fossil fuels, construction and building materials,
metals, gemstones, and nonmetallic raw materials. Sand and rock quarries are the most common
type of economic mineral deposit, and extraction sites may occur throughout the U.S. Oil and gas
reserves are located throughout the U.S. Oil and gas production wells are typically spaced at one
well per every 40 to 640 acres.
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Paleontological resources are also present throughout the U.S. and may occur where bedrock
is exposed on the surface, typically where erosion has exposed subsurface features or in
mountainous terrain, and also in alluvial and lacustrine deposits.
5.1.2

Data Sources

Data on geological conditions and related resources, such as flooding, soil characteristics,
terrain and paleontological resources, are available from the U.S. Geological Survey (USGS), the
Natural Resource Conservation Service (NRCS), the U.S. Forest Service (USFS) and the USACE.
Information on paleontological resources located on lands administered by the BLM or Bureau of
Reclamation (BOR) is available from those federal agencies. Information on seismic zones is
contained in the International Conference of Building Officials Uniform Building Code (1997).
Sources of data at the state level include state offices of geology, natural resources, environmental
conservation, emergency management, and oil and gas regulation, among others. Other
independent sources include research and review by land development and resource extraction
industries, and independent clubs and organizations.
5.1.3

Regulatory Setting

The code governing construction and design of NDGPS facilities within an assigned seismic
hazard zone is contained in the 1997 Uniform Building Code. Procedures and guidelines
developed by the USFS, BLM, or BOR for the protection, survey, and excavation of
paleontological resources located on lands under their jurisdiction reside with those agencies.
State regulations and management practices may also apply.
5.2
5.2.1

WATER QUALITY
Resources Affected

Water resources include surface water and groundwater and their physical, chemical, and
biological conditions. The anticipated physical and chemical factors that influence local water
quality and surface water runoff, including the effects of erosion and sedimentation, are discussed
below. Floodplain and wetland resources are discussed separately in Section 5.3, Ecologically
Sensitive Areas.
Water resources such as lakes, rivers, streams, canals, and drainage ditches make up the
surface hydrology of a given watershed. Groundwater resources consist of subsurface hydrology
in which one or more aquifers may be present. Aquifers perched near the ground surface may
significantly influence local surface water levels, flow rates, salinity, and chemistry.
The buried copper radials used for the NDGPS (or former GWEN) antenna may be subject
to corrosion, potentially resulting in increased copper concentration near the antenna ground
plane. This aspect of NDGPS development on water quality depends on baseline copper
concentrations, depth to groundwater, soil acidity, and water hardness (CaCO3). Increased
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hardness is associated with greater buffering capacity and reduced toxicity of copper (USAF,
1987). Except in acidic soils, copper mobility is generally limited because of insolubility,
adsorption, and/or complexation (USAF, 1987). For the protection of aquatic life, the 1997 EPA
standards for copper concentrating in water contained in 40 CFR 131 are dependent on water
hardness. Table 5 indicates the allowable maximum and continuous concentrations of dissolved
copper in freshwater depending on water hardness or CaCO3 content.
Table 5
Freshwater Toxics Criteria for Dissolved Copper (40 CFR 131.36) July 1, 1997

Hardness1
CaCO3 (mg/l)

Criterion
Maximum Concentration2
(µg/l)

Criterion
Continuous Concentration3
(µg/l)

25

5

3

50

9

6

75

13

9

100

17

11

150

25

16

200

33

21

300

48

29

400

63

37

__________________________
1

The hardness level used for calculations must be no less than 25 and no greater than 400, regardless of
the actual hardness value at the site (40 CFR 131.36 c(4)).

2

Criterion Maximum Concentration (CMC) = the highest concentration of a pollutant to which aquatic life
can be exposed for a short period of time (1-hour average) without deleterious effects.

3

Criterion Continuous Concentration (CCC) = the highest concentration of a pollutant to which aquatic life
can be exposed for an extended period of time (4 days) without deleterious effects.

5.2.2

Data Sources

Data on the location and condition of regional watershed resources is available from both the
EPA and USGS water programs and resource maps. The USGS publishes the National Water
Summary for water resources nationwide, and their National Water Quality Assessment Program
provides water quality information for specific “study units.” The EPA STORET environmental
data system, which provides additional water quality and other descriptive information, is
available via the Internet. Finally, the Groundwater Atlas of the United States (USGS, 1998) is
another source of water resource information.
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The potential for erosion and sedimentation can be identified by soil type from soil surveys
prepared by the NRCS for each county or portion of a county. Soil classifications are ranked by
several criteria, including their potential for severe erosion. The universal soil loss equation
prepared from NRCS data is a standard method for quantifying anticipated losses of soil by
erosion. This quantitative assessment of whether significant erosion would occur is typically
applied on a site-by-site basis if a potential for severe erosion exists. For some locations,
quantification of water runoff may be required for state or county project review requirements.
Water runoff is typically a concern in low-lying areas near sea level, such as the coastal Gulf
states and in mountain valleys. It is a concern when large impervious areas replace exposed soils
that formerly promoted infiltration of standing water.
Typically, sources of data at the state level include state and county departments of water
quality, environmental conservation, and environmental protection. Other independent sources
include municipal water treatment data and independent sampling by private health, scientific and
environmental organizations.
5.2.3

Regulatory Setting

The Clean Water Act of 1977 (as amended) is the primary law regulating water pollution and
gives the EPA the authority to set water quality standards for contaminants in surface waters. The
EPA publishes surface water quality standards and toxic pollutant criteria at 40 CFR Part 131. In
1997, the EPA updated its standards based on water hardness to protect aquatic life from
excessive copper concentrations (40 CFR 131.36).
5.3
5.3.1

ECOLOGICALLY SENSITIVE AREAS
Resources Affected

Ecologically sensitive areas include jurisdictional wetlands and the 100-year floodplain.
According to the USACE definition of wetlands contained in 33 CFR 328, three necessary
conditions must be met in order for an area to be classified as jurisdictional wetlands: the area
must contain hydric soils; it must support hydrophilic vegetation; and it must have an appropriate
hydrologic regime. Typical wetland areas include marshes, swamps, and bogs, and, in general, are
transitional zones between terrestrial and aquatic ecosystems. Wetlands are of prime importance
to waterfowl and provide critical habitat for numerous other wildlife. Wetlands occur throughout
the U.S. and are delineated based on regional or local criteria determined by the USACE. Where
the presence or absence of jurisdictional wetlands is not known, delineation of wetland boundaries
using criteria accepted by the USACE may be required.
Floodplains are lowlands and “relatively flat areas adjoining inland and coastal waters
including floodprone areas of offshore islands, including at a minimum, that area subject to a one
percent or greater chance of flooding in any given year” (President, 1977). A 100-year
floodplain is an area subject to flooding on average more than once every 100 years. The
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100-year floodplain may be present in low-lying regions throughout the U.S., particularly in the
Midwest and Gulf states, and in mountain valleys and coastal areas.
5.3.2

Data Sources

The locations of known wetlands are available from the U.S. Fish and Wildlife Service
(USFWS) National Wetlands Inventory maps. NRCS soil surveys and separate soil listings
delineate areas that may contain hydric soils or hydrophilic vegetation. Field studies may be
required to confirm the presence or absence of jurisdictional wetlands. Flood Insurance Rate
Maps indicating the boundary of the 100-year floodplain are available from the Federal
Emergency Management Agency (FEMA).
5.3.3

Regulatory Setting

Section 404 of the Clean Water Act of 1977 (as amended) regulates development in wetlands
and surface water bodies, and requires agencies to obtain a permit from the USACE to dredge or
fill in U.S. waters. Executive Order 11990—Protection of Wetlands, directs federal agencies to
avoid to the extent possible adverse impacts associated with the destruction or modification of
wetlands. Executive Order 11988—Floodplain Management and Protection, directs federal
agencies to avoid to the extent possible the long- and short-term adverse impacts associated with
the occupancy and modification of floodplains and to avoid direct or indirect support of floodplain
development wherever there is a practicable alternative.
5.4

AIR QUALITY

Air quality for a given location is characterized by the concentration of various key pollutants
in the atmosphere. Parts per million (ppm) or micrograms per cubic meter (µg/m3) are typical
units for atmospheric pollutants. A significant impact on air quality may occur for incidents in
which federal and state air quality standards are exceeded or where hazardous air pollutants may
adversely affect public health. Short-term air emissions would occur during construction and
decommissioning activities, principally from site clearing activities, if any, and the use of
construction equipment and related vehicles. Long-term air emissions would occur during
operation of the NDGPS reference station because of infrequent use of the BUPG during disruption
of commercial power.
5.4.1

Resources Affected

The National Ambient Air Quality Standards (NAAQS) specify allowable pollutant
concentrations at which public health and welfare are protected with a reasonable margin of
safety. The criteria pollutants under federal and state standards are ozone (O3), carbon monoxide
(CO), nitrogen dioxide (NO2), sulphur dioxide (SO2), total suspended particulates (TSP),
particulate matter under 10 microns (PM10), and lead (Pb). Key factors affecting air quality
conditions for a location or region are pollutant emission rates, emission parameters, topographic
features, chemical reactions, cumulative effects from other emission sources, and meteorological
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conditions. If criteria pollutant standards are exceeded more than once per year, that area is
designated as being in nonattainment. For nonattainment areas, each state submits for approval a
State Implementation Plan that will bring the affected air basin into attainment with the NAAQS.
Air emission regulations are more stringent in nonattainment areas and vary from air basin to air
basin.
Areas with very clean air are required to adhere to Prevention of Significant Deterioration
(PSD) requirements concerning major new emission sources. Areas in which PSD requirements
apply include federal wilderness areas and other settings possessing pristine air quality.
5.4.2

Data Sources

The Council on Environmental Quality (CEQ) annually summarizes the nation’s air quality.
Data from the annual reports are gathered by the EPA from national, state, and local air-quality
monitoring sites, typically located in urban or industrial areas. Data for specifically designated air
basins within the U.S. are also available.
Data on air quality standards and air basin conditions are available from state and regional air
pollution control agencies and air quality management district offices. Whether a proposed action
is in compliance with rules and regulations for a particular air basin is determined on a site-bysite basis. Areas in attainment and not subject to PSD requirements are not expected to require
site-specific air quality analysis.
5.4.3

Regulatory Setting

The Clean Air Act Amendments of 1990 (as amended) set the NAAQS, while State
Implementation Plans for areas in nonattainment with NAAQS are prepared by each state and the
appropriate regional air quality management district.
5.5
5.5.1

NOISE
Resources Affected

Noise is unwanted sound heard by people or wildlife in the vicinity of the project area
because of activities related to the construction, operation, and maintenance of the proposed
facilities. Noise can be intermittent or continuous, steady or impulsive, and may involve any
number of sources and frequencies. It may be readily identifiable or generally nondescript.
Human response may vary depending on the source, listener sensitivity and expectations, the time
of day, and the distance from the source. Noise is measured in decibels (dB), usually adjusted to
the A-scale. Affected receptors are specific or areawide locales in which occasional or persistent
sensitivity to noise above ambient levels exists, such as at or near hospitals, amphitheaters, nursing
homes, and certain locally designated districts.
NDGPS reference stations will be located in a variety of local environments. While no landuse type can be eliminated from selection, dense urban environments having the highest ambient
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noise levels are less likely to be selected. Wilderness areas, parks, and rural communities
possess low ambient noise. This last setting is typical for many GWEN relay nodes. Suburban
areas may have the greatest amount of noise-sensitive receptor locations.
5.5.2

Data Sources

Published data on anticipated noise levels of typical construction equipment are available in
Bolt et al. (1971). Published federal, state, or local laws, ordinances, regulations, and standards
can be obtained for comparison with anticipated noise emissions.
5.5.3

Regulatory Setting

The EPA administers the Noise Control Act of 1972, and has identified 55 dB (A-scale) as a
desirable noise level for residential use. This level is not regarded as a noise standard, but simply
a basis for state and local governments to set appropriate standards that should also factor in local
considerations and issues. The FHWA has established long-term peak hourly noise level
standards for the design of highway projects in various types of land-use settings.
The 1982 FHWA Federal Highway Program Manual 7-7-3 was used to assess the relative
effects of noise. It establishes long-term average peak hourly noise levels for various land-use
categories. For the most highly sensitive receptor areas, such as hospitals and parks, exterior
noise levels of 57 dB (A-scale) or less are recommended. For areas containing moderately
sensitive land uses, such as residences, hotels, and schools, an exterior noise level of 67 dB
(A-scale) or less is recommended. For other developed lands, an exterior noise level of 72 dB
(A-scale) or less is recommended.
5.6
5.6.1

VISUAL RESOURCES
Resources Affected

Visual resources comprise the natural and man-made features that give a particular
environment its aesthetic qualities. These features form the overall impression that a viewer has
of an area or its landscape character. Landforms, water surfaces, vegetation, and man-made
features are considered characteristic of an area if they are inherent to the composition and
function of the landscape. The landscape character is studied to determine whether a new element
would appear compatible with the affected setting or would noticeably contrast in such a way as to
diminish its character or aesthetic quality (USAF, 1987).
Methods to assess visual resources based on public values, goals, awareness, and concern
have been developed by the BLM (BLM, 1986). The Visual Resource Management (VRM)
system helps to define the visual sensitivity of an area and the degree of potential effect on a
visual resource. Of particular concern are state and locally designated scenic highways and
recognized visual settings governed by local comprehensive plans and ordinances, which are
common within coastal, recreation, and open space areas, and historic properties or districts.
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These are of moderate sensitivity. Areas of national significance, such as national parks, wild
and scenic rivers, monuments, and landmarks are areas of potentially high visual sensitivity.
Four broadly defined landscapes would occur within the potential settings of the proposed
project. These four landscapes consist of natural, rural, urban, and transitional landscapes (USAF,
1987) and are briefly described below.
Natural landscapes are those in which natural-appearing landforms and vegetation
predominate, and signs of human activity are not readily apparent. Coastlines, water bodies,
mountainous landforms and areas of varied relief are the most striking and tend to be the most
conspicuous. More sparsely vegetated mountainous areas in the western U.S. are dominated by
their landform, such as rock outcroppings, ridges, escarpments, and plateaus. Natural areas within
the eastern third of the continental U.S. are typically heavily forested. Even where there is
substantial relief, the heavily forested landforms are undistinguished and tend to confine a
viewer’s attention to the immediate foreground. Tower facilities would be least compatible
within a natural landscape; however, for areas in which a forested area offers a diverse skyline or
visual screening, the conspicuity of the structure would tend to be lower.
Rural landscapes include features such as croplands, orchards, fields, fences, and farmrelated structures. Agricultural areas are predominantly flat or gently rolling hills. Native
vegetation is present in confined areas where land is steep or soils are unproductive. Views may
extend for some distance, with typically vertical elements consisting of relatively low farm
buildings, silos, water towers, utility poles and trees. Distinct geometric patterns are often
observed, such as rectangular or circular fields and property boundaries divided by section lines.
Towns are small and contain a relatively low skyline profile. In general, structures are relatively
few but can be of aesthetic interest and the landscape is noticeably influenced by agricultural
practices. Other rural areas are forested or desert in character and are influenced by roadways,
towns, and land-clearing actions such as timber harvesting, strip mining, ski areas, and large
reservoirs.
Urban landscapes represent only a fraction of the nation’s entire land area, but it is the
dominant visual environment of roughly three-quarters of the U.S. population. Residential and
suburban areas represent much of the urban landscape, with a centralized primary commercial
center and business district defining the most dominant visual setting. Heavy and light industry
tend to be scattered and located within specific zones or districts, such as along permanent
roadways and waterfronts or near airports. The scale of development in major urban areas is
large, dominated by structures, freeways, infrastructure and trees. Urban landscapes can absorb
the greatest degree of visual change because of the dominant visual features contained within it.
For tower structures, the presence of other similar towers in the region, the complexity and relief
of the skyline, and the screening of view by structures and trees will lessen the potential for
significant visual impact.
Transitional landscapes are those that contain common features of two or more of the
dominant landscapes mentioned above. They represent a gradual change from one landscape
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type to another. Visual landscapes between urban and rural areas are generally the most capable
of absorbing visual change.
5.6.2

Data Sources

Data on visual resources and landforms are available from USGS topographic maps, road
maps, regional transportation and planning maps, and from field investigations by experienced
observers. Observation and analysis of visual effects are effectively categorized using the BLM
VRM system. This method is simplified for use during NDGPS site-selection activities and can be
applied to non-BLM lands.
Significance of impact should be based on visual dominance and visual sensitivity. The
extent to which a project element is visually dominant relative to the affected landscape can be
classified according to the BLM VRM classifications in Table 6.
Table 6
BLM VRM Classifications
Class

Dominance

Description

I

Not noticeable

The change would generally be overlooked

II

Noticeable

Visually subordinate; change is subtle but noticed by most without being
pointed out

III

Distracting

Visually codominant; change competes strongly for attention and is equally
conspicuous with other features

IV

Dominant

Demands attention; change to landscape is the focus of attention and
becomes the primary focus of the viewer

Visual sensitivity reflects the level of viewer awareness and value placed on a particular
scene or setting. Highly sensitive areas are typically designated as being of significant importance
to the general public. These include national and state parks, designated wild and scenic rivers,
historic sites, memorials, recreational areas, scenic roadways, overlooks, trails and rivers,
wilderness areas, and other areas designated for special outdoor public use. Some travel routes,
including roads, trails, bicycle paths, and equestrian trails at or leading to areas known for their
unique scenic quality, are also considered to be highly sensitive. Medium sensitivity areas are
affected areas or travel routes having no specific designation but lead to areas of special interest.
Undesignated, but protected or popularly used areas of aesthetic, recreational, cultural, or
scientific significance are present and are often identified by local, state, or county jurisdictions.
Low sensitivity areas are those in which the general public is expected to have no more than a
minor concern about changes in the landscape. Views in these areas are not unlike others in the
general vicinity, and sensitivity remains low when viewed from any viewpoint or travel route not
considered to be either medium or high in sensitivity.
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5.6.3

Regulatory Setting

Regulations and planning documents that address potential effects to visual resources include
federal management policies for public lands, particularly lands managed by the BLM and the
USFS. Specific regulations containing federal requirements for visual resource assessment
include the National Forest Management Act of 1976 (as amended), the Federal Land Policy and
Management Act of 1976 (as amended), the Wild and Scenic Rivers Act of 1968, and the resource
management policies of the BLM and USFS.
5.7
5.7.1

FLORA AND FAUNA
Resources Affected

Flora and fauna resources include native and exotic plant species (or vegetation) and
indigenous or migratory animal species (or wildlife) and their habitats. These resources include
plant populations and communities, and wildlife populations and their relationship to habitat,
including aquatic, wetland, and riparian ecosystems. Of principal concern are direct or indirect
effects upon state and federally protected species or their prime habitats. Lists of protected flora
and fauna are prepared for each county and periodically updated by the regional or local field
office of the USFWS. Current lists of state-listed species reside with the equivalent state-level
agency and/or the natural heritage database.
There are numerous settings in which state- and federally listed plant and wildlife species
may occur. Common, broadly classified ecosystems include deserts, grasslands, scrub, woodlands
and forests, aquatic, wetlands, and riparian areas. In addition to threatened and endangered
species, flora and fauna protected by other federal and state laws must be considered. This
includes the potential for mortalities to indigenous and migratory birds because of tower strikes.
Typically, the location of new, tall guyed towers between large migratory bird stopover and
feeding areas within the Central, Pacific, and Atlantic Flyways should be chosen to avoid areas
where low flyovers (below 300 ft) occur. Also, federal regulations for some areas may require
the use of utility pole cross-arms designed to eliminate the potential for raptor electrocutions.
Other types of critical habitat occur in areas with broad, natural occurring ecosystems, such as
old growth coniferous forests in the Pacific Northwest, long-leaf pine forests of the lower eastern
seaboard, and undisturbed areas within the southwestern deserts. Numerous other types of
valuable habitat areas are present and must be considered during site-specific investigations for
suitable properties.
5.7.2

Data Sources

To effectively consider effects upon flora and fauna, site-specific information and regulatory
agency input are required. USFWS Recovery Plans for federally protected species and species
location information on state natural heritage database records are excellent sources. Any
conflict between observed or documented ecosystems identified on-site and critical habitat
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required to sustain protected species should be evaluated by a qualified botanist or wildlife
biologist. Initial screening for conflicts with critical habitat can be made using on-site
observations and published information.
5.7.3

Regulatory Setting

The principal federal statute pertaining to the protection of plants and animals is the
Endangered Species Act of 1973 (as amended), which requires protection of federally listed
threatened and endangered species and their habitats. Other federal statutes include the Migratory
Bird Treaty Act of 1918 (as amended), the Fish and Wildlife Coordination Act of 1958 (as
amended), and the Bald Eagle Protection Act of 1940. For coastal and marine locations, the
Marine Mammal Protection Act of 1972 (as amended) and the Coastal Zone Management Act of
1972 (as amended) would apply. Various state laws protecting state-listed plant and animal
species or habitat areas of special concern must also be considered during the siting and
development of NDGPS facilities.
5.8
5.8.1

CULTURAL RESOURCES
Resources Affected

Cultural resources that could be affected by construction and operation of an NDGPS
reference station include prehistoric-archaeological, historic, architectural, and Native American
(American Indian and Native Alaskan) resources. Prehistoric-archaeological resources are
defined as physical remnants of human occupation that predate the advent of written records in a
particular culture and geographic region. These resources typically include archaeological sites,
dwellings and structures, artifacts, midden heaps, and other evidence of prehistoric human activity.
Historic resources consist of physical properties or locations postdating the advent of written
records. In addition to the artifacts mentioned above, historic resources may also consist of
written records and locations associated with events that have made a significant contribution to
history or that are associated with the lives of historically significant persons. Architectural
resources include historic/prehistoric structures, buildings, and other objects related to prior
human occupation. American Indian and Native Alaskan cultural resources may be prehistoric
archaeological sites, artifacts, burial grounds, areas of prior occupation and events, historic and
contemporary sacred areas (traditional cultural properties), hunting and gathering areas, cultural
landscapes, and other botanical, biological, and geological resources of importance to
contemporary Native American groups. Traditional cultural properties can often be bounded areas
defined by symbolic associations with religious or cultural practices, historic events, or other
concepts and not necessarily manifested by physical remains.
Areas of potential impact to cultural resources include properties, structures, landscapes, or
traditional cultural sites that qualify for listing in the National Register of Historic Places
(NRHP). While typical locations of previously unknown cultural resources are subsurface
artifacts and sites located on undeveloped properties, developed sites with structures greater than
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50 years old may be eligible for the NRHP. Historic districts, landscapes, or clusters of similar
historic properties related to a common theme or locale may occur in prospective NDGPS site
areas. Undocumented or unidentified traditional cultural sites or landscapes may also exist at or
near prospective NDGPS sites. Visual, noise, atmospheric, and physical impacts must be
considered during NDGPS site evaluations near these resources.
5.8.2

Data Sources

Data sources include those available from the State Historic Preservation Office (SHPO) and
from NRHP-eligible properties and landmarks listed in the National Register Information System
(NPS, 1998). Information from the SHPO or other databases on the presence of prior cultural
resource studies in the vicinity of the project’s site search area are also valuable. For some areas,
regional prehistoric, historic, and ethnohistoric descriptions and accounts that summarize cultural
properties and lifestyles found in the U.S. may be appropriate. Definitive information regarding
the presence or absence of cultural resources is obtained from on-site cultural resource
investigations by a qualified archaeologist or architectural historian. Ethnographic information,
including information on traditional cultural properties, may be available from regional historians
or must be obtained by ethnographic research and interviews with traditional cultural leaders from
tribal groups or other Native Americans.
5.8.3

Regulatory Setting

Numerous federal laws govern the treatment of cultural resources on lands administered or
managed by federal agencies or that may potentially be affected by proposed federal projects. The
National Historic Preservation Act (NHPA) of 1966 (as amended) is the cornerstone of federal
preservation law and establishes the current national historic preservation program. Section 106
of the NHPA requires federal agencies to consider the effects of their actions on historic
properties and to seek comments from the Advisory Council on Historic Preservation (ACHP).
The procedure for meeting Section 106 requirements is set forth in ACHP regulations at 36 CFR
Part 800. Other statutes and regulations include: the Antiquities Act of 1906, Section 4(f) of the
DOT Act of 1966, the Archaeological and Historic Preservation Act of 1974, the American Indian
Religious Freedom Act of 1978 (as amended), the Archaeological Resources Protection Act of
1979 (as amended), the Native American Graves Protection and Repatriation Act of 1990, Section
101(d)(6)(A) and (B) of the NHPA, and other codes, plans, and programs that set forth actions and
procedures for the protection of cultural resources.
Cultural resources derive their significance from the roles they have played in American
history, architecture, archaeology, engineering, and culture. To be eligible for listing on the
NRHP, resources must be evaluated for significance against standards established by the NPS.
The criteria for evaluation listed below are those standards used for evaluating NRHP eligibility.
The quality of significance is “present in districts, sites, buildings, structures, and objects
that . . .:
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(a) are associated with events that have made a significant contribution to the broad patterns of
our history; or
(b) are associated with the lives of persons significant in our past; or
(c) embody the distinctive characteristics of a type, period, or method of construction, or that
represent the work of master, or that possess high artistic values, or that represent a
significant and distinguishable entity whose components may lack individual distinction; or
(d) have yielded, or may be likely to yield information important in prehistory or history”
(NPS, 1982).
To be eligible for listing on the NRHP, a property must meet at least one of the above criteria
and possess “integrity of location, design, setting, materials, workmanship, feeling, and
association. . .” (NPS, 1982). NRHP eligibility is determined in consultation with the SHPO.
Potential impacts to significant cultural resources occur when the proposed undertaking alters
the characteristics of the resource that qualifies the resource for inclusion on the NRHP. To
determine effect, potential alteration to features of a property’s location, setting, or use should be
considered. An undertaking is considered to have an adverse effect when the integrity of the
property’s location, design, setting, materials, workmanship, feeling, or association is diminished.
Potential adverse effects include:
•

physical destruction, damage, or alteration of all or part of the property;

•

isolation of the property from or alteration of the character of the property’s setting when that
character contributes to the property’s qualification for the National Register;

•

introduction of visual, audible, or atmospheric elements that are out of character with the
property or alter its setting;

•

neglect of a property resulting in its deterioration or destruction; and

•

transfer, lease, or sale of the property

(ACHP and GSA, 1991).
5.9
5.9.1

RECREATION
Resources Affected

Recreational resources include designated areas such as national and state parks, national and
state recreation areas, national seashores, national monuments, national historic sites, state
beaches, and state fishing areas. Other recreational resources potentially affected by construction
and operation of the proposed facilities are regional, county, and municipal parks, reservoirs and
beaches, and recreation areas used by the local populace. Potential concerns in these areas
include increases in traffic and noise, alteration of scenic quality, increased access from the
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installation of new roadways, and conversion of land uses to nonrecreational uses, both
individually and cumulatively.
Recreational resources are those places or amenities set aside as parklands, beaches, trails
(hiking, skiing, bicycling, equestrian), recreation fields, sport or recreational venues, open spaces,
aesthetically pleasing landscapes, and many other locales. National, state, and local jurisdictions
typically have designated land areas with defined boundaries for recreation. Other less structured
activities—for example, hunting or cross-country skiing—are performed in broad, less defined
locales. A recreational setting may consist of natural or man-made landscapes and can vary in size
from a roadside monument to a multimillion-acre wilderness area.
5.9.2

Data Sources

Key national recreational resources can be identified from land-use maps prepared by
numerous federal agencies, such as the NPS, USFS, BLM, USFWS, and other land management
agencies. State recreational resources are found from state park, recreation, natural resource, fish
and game, and historic preservation agencies. Local regional or county recreational amenities are
found from maps prepared by the local governing jurisdiction, and local civic and athletic
organizations.
5.9.3

Regulatory Setting

Recreational resources are provided varying levels of management and protection by several
federal regulations. These include Section 4(f) of the DOT Act, the Land and Water Conservation
Act of 1985 (36 CFR Part 59), the Wilderness Act of 1964, the Coastal Zone Management Act, the
Wild and Scenic Rivers Act, and portions of other legislation enacted to create and maintain the
resource areas mentioned in Section 5.9.1.
5.10
5.10.1

LAND USE
Resources Affected

Natural land uses and land uses that occur as a result of human modification are considered
affected resources. Natural land uses may include forest, rangeland, desert, and other open or
undeveloped areas. Human land uses include residential, commercial, industrial, and institutional,
transportation corridors, communications and utilities rights-of-way, agriculture, and other
activities. Recreational land use and wild and scenic rivers are addressed separately in Section
5.9, Recreational Resources, and Section 5.6, Visual Resources.
Land-use designations are typically made by the state or federal land management agency or
by the local jurisdiction through management plans, policies, ordinances, and regulations.
Federal policies that govern prime farmlands and coastal zones include the Farmland Protection
Policy Act of 1984 (FPPA) (7 CFR 658) and the Coastal Zone Management Act (CZMA) of
1972 (as amended) (15 CFR 923). Prime farmland is land that has the best combination of
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physical and chemical characteristics for the production of crops. The FPPA minimizes the extent
to which federal programs contribute to the unnecessary and irreversible conversion of such
farmlands to nonagricultural uses, and assures that federal programs are administered to be
compatible with state or local governments and policies to protect farmland. Approximately 334
million acres of land in the U.S. are designated as prime farmland by the U.S. Department of
Agriculture (USDA) (NRCS, 1994). Prime farmlands can occur throughout the U.S. but are more
prevalent throughout the Great Plains, Midwest, and Western states.
Coastal zones are areas located along U.S. oceans and lakes that are regulated by state or
local management plans developed under the authority of the CZMA. Coastal zone areas include
islands, transitional and intertidal areas, salt marshes, wetlands, beaches, estuaries, bays, ponds,
lagoons, bayous, dunes, barrier islands, reefs, and fish and wildlife habitat. The purpose of the act
is to preserve, protect, develop, and restore or enhance the resources of the nation’s coastal zones,
and to assure that all federally supported activities that directly affect the coastal zone are
consistent with approved state coastal management programs as much as possible.
Land-use designations are typically more restrictive in urban and suburban areas and can
change frequently over a distance of just several hundreds of feet. Conversely, in rural areas, a
single land-use designation may encompass several tens of acres, or more. These areas are
typically zoned for agriculture and carry relatively few restrictions on the installation of
communication towers, unmanned shelters, and the extension of utilities. However, because of the
proliferation of numerous cellular and other communication antenna towers in urban, suburban,
rural, and transitional landscapes, more stringent land-use approval procedures are becoming
common.
The NDGPS program will require the long-term lease or acquisition of public or private
lands to install towers and equipment within an approximately 11-acre area. A major issue is the
potential for regulatory conflict between existing land uses and the proposed NDGPS action.
Under the doctrine of federal supremacy, the federal government is not subject to local or state
land-use and zoning regulations unless specifically consented to by Congress. Under the Public
Building Amendments of 1988, the federal government does take land-use and zoning policies into
consideration, and cooperates with state and local agencies to avoid conflicts when possible. The
federal government will offer planning and design drawings for courtesy review, but will not
formally apply for conditional use permits, variances, or similar land-use approvals related to
local/regional zoning and land-use law.
5.10.2

Data Sources

Individual city and county planning agencies or regional planning boards are the most
definitive sources of information regarding current land-use plans and zoning regulations. Lead
planners can provide an indication of the potential for current and future land use. State agencies
coordinating or assisting in regional development plans can also provide information on
proposed development activities. State and/or local agencies would also provide coastal zone
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management policies approved under the CZMA. NRCS soil surveys and separate soil listings
delineate areas that may qualify as prime farmland.
5.10.3

Regulatory Setting

The Public Buildings Act of 1959 enables federal projects to proceed without local
approvals. The Public Building Amendments of 1988 require federal agencies to consider local
land use and zoning during their project planning and to accommodate local requirements
whenever possible.
Executive Order 12372—Intergovernmental Review of Federal Programs directs federal
agencies to “make efforts to accommodate state and local elected officials’ concerns with
proposed…direct federal development.” This executive order requires federal agencies to
provide state and local officials the opportunity to comment on action that could affect their
jurisdictions, using state clearinghouses to facilitate the consultation process, when possible.
Several states have elected to eliminate this process; however, efforts to coordinate with local
planning and development reviewing agencies should be made at the earliest possible time.
The Land and Water Conservation Act of 1965 promulgated under 36 CFR Part 59 allows
Congress to fund grants to state and local agencies for the acquisition of parkland. Agencies may
purchase and develop land and water areas for recreational use with those funds but may not use
the land for nonpark uses. The CZMA and FPPA are discussed above. Section 4(f) of the DOT
Act states that a DOT action requiring the use of any publicly owned land from a public park,
recreation area, or wildlife and waterfowl refuge of national, state, or local significance or land
from a historic site of national, state, or local significance would only be approved if there is no
feasible and prudent alternative to the use of such land, or the action includes all possible planning
to minimize harm resulting from the use.
Other federal laws contain indirect land-use elements. The Federal Land Policy and
Management Act of 1976 (as amended) requires projects on BLM land to coordinate with state and
local land-use plans. The Federal Aviation Act of 1958 provides for FAA review of proposed
towers over 200 ft, and smaller towers within 20,000 ft of major airport runways or within 10,000
ft of general aviation airports. This process is carried out through the review of FAA Form 74601—Notice of Proposed Construction or Alteration. Federal and state environmental regulations or
programs mentioned in other sections of this document could prohibit development in some areas.
Or, these regulations may not prohibit development, but could require extensive mitigation to
protect or replace a particular resource. Also, local concerns may arise because of perceived
conflicts between the project and existing land-use plans, zoning, and other development controls.
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5.11
5.11.1

SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE
Resources Affected

Socioeconomics comprise such interrelated resources as population, employment, income,
temporary living quarters (during construction), and public finance. Public finance pertains to the
fiscal effect of a project on local governments—including such entities as counties, cities, schools,
and special districts—and refers to local property revenues, expenditures, debt, and bonding and
tax limitations. Socioeconomic issues and concerns are associated with a project’s selection and
use of construction contractors, available local labor and materials; the need for temporary
housing and other services to support construction and maintenance personnel; the need for
protective or public services, such as fire and police protection; and any special tax ramifications.
Land use as applied to social and economic issues and concerns is addressed in Section 5.10.
Executive Order 12898—Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, was issued to ensure that disproportionately high and
adverse human health or environmental effects on ethnic minority communities and low-income
communities were identified and addressed (President, 1994). An ethnic minority is defined as an
individual who is a member of one of the following population groups: American Indian or Native
Alaskan, Asian or Pacific islander, Black (not of Hispanic origin), or Hispanic. Ethnic minority
populations are identified when the minority population of a defined study area, or area of project
effect, exceeds 50 percent, or the minority population percentage is meaningfully greater when
compared with levels in other geographically defined units (e.g., neighborhoods, census tracts,
county, state) (CEQ, 1997). Low-income populations are identified as those living at or below
statistical poverty thresholds. Impacts on resource areas such as water and air quality could
potentially be considered adverse to minority and low-income populations if they were found to
significantly impact the environment. Executive Order 13045—Protection of Children from
Environmental Health Risks and Safety Risks, addresses safety risks to children that may result
from federal activities and requires each federal agency, when taking regulatory action, to identify
and assess environmental health risks that may disproportionately affect children (President,
1997).
5.11.2

Data Sources

Demographic data such as area population, ethnic minority status, and income are available
from the Bureau of the Census, as well as from federal, tribal, state, and local health,
environmental, and economic agencies. Local employment and industry summaries prepared by
local jurisdictions or the Chamber of Commerce, the county tax assessor’s office, and listings of
local construction contractors and existing hotel/motel accommodations should be examined.
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5.11.3

Regulatory Setting

Executive Order 12898 requires federal agencies to identify and address disproportionately
high and adverse human health or environmental effects of their programs and activities on
minority communities and low-income populations. The CEQ Interagency Working Group, chaired
by the EPA, finalized guidelines for incorporating environmental justice concerns into the NEPA
compliance process in December 1997. DOT procedures to comply with Executive Order 12898
are set forth in the final DOT order issued on April 15, 1997, to address environmental justice
(Federal Register, April 15, 1997). Executive Order 13045 provides policy guidance for
possible effects on children from federal activities (President, 1997).
5.12
5.12.1

ENERGY
Resources Affected

Direct and indirect energy sources required for the installation and operation of each of the
proposed NDGPS reference stations are considered. Direct energy sources include 3-phase
electrical power from commercially available sources and fuels required to operate the NDGPS
equipment, and construction and maintenance vehicles and equipment. Indirect energy sources are
fuel resources consumed by others because of NDGPS installation and operation.
Public and cooperative energy providers are typically able to provide service in even remote
areas throughout the continental U.S. Depending on the location, primary sources of energy may
not be available for proposed NDGPS site locations in Alaska. Adequate fuel supplies for
transportation and equipment are expected to be present in most areas.
Backup power will be provided by a BUPG equivalent to the same as the existing units
serving the USAF GWEN facilities.
5.12.2

Data Sources

Site-specific information regarding available 3-phase power sources and their current service
areas are available from the local electric power company. Some local government offices may
also have this information.
5.12.3

Regulatory Setting

Specific state or local regulations may require consideration of energy expenditures and the
availability of energy resources.
5.13
5.13.1

HAZARDOUS MATERIALS
Physical Setting

The reuse of existing GWEN relay node properties is contemplated by several of the
alternative actions considered herein. In general, these facilities would be expected to contain
58

minimal amounts of hazardous or regulated materials. During construction and maintenance of the
GWEN facilities, it is likely that hazardous or regulated materials, such as petroleum fuels, paints,
solvents and cleaners, sealants, herbicides and pesticides, and so on, were used in small
quantities. However, it is unlikely that the use of small amounts of those materials would have
resulted in significant contamination of the property. Diesel fuel for the GWEN backup generator
was stored at these properties in tanks with secondary containment, which should have prevented
release of fuel and contamination of soil or groundwater.
The GWEN relay nodes were installed after the manufacture of polychlorinated biphenyls
(PCBs) was banned, and it is unlikely that transformers or light ballasts at these facilities would
contain PCBs. Use of lead paint in occupied structures was banned prior to construction of the
GWEN relay nodes, and it is expected that lead paint would not have been used at the relay nodes
(USAF, 1995). Similarly, because of the relatively recent construction of the GWEN relay nodes
in the late 1980s or early 1990s, these facilities are not expected to contain asbestos (USAF,
1995).
The GWEN copper ground plane is composed of unshielded copper wire and may have
corroded during the years since its installation. If so, it is possible that the level of copper in soil
or groundwater at the GWEN property may have reached action levels of regulatory significance.
According to the GWEN Final EIS, that result is only possible in areas of acidic soil and
constantly or seasonally shallow groundwater. For the most part, such areas were avoided during
selection of locations for GWEN relay nodes, thus significant levels of copper in soil or
groundwater is considered unlikely at GWEN properties. Recent tests of four soil samples taken
at depths of 1 to 3 ft below the ground surface at the GWEN relay node at Savannah Beach,
Georgia, which has acidic soils and may be subject to a seasonally shallow water table, found
copper levels ranging up to 11 ppm. The measured copper levels are far below the 1,500 ppm
action level for copper in soil established by the Georgia Department of Natural Resources (EMC
Engineering Services, Inc., August 21, 1998).
5.13.2

Regulatory Setting

The Resource Conservation and Recovery Act of 1976 governs the handling, treatment, and
disposal of solid wastes, which are defined as garbage, refuse, or sludge from a waste treatment
facility and other discarded materials including solids, semi-solids, liquids, and contained gases.
In general, land disposal of solid wastes is allowed only at properly permitted facilities which are
located, constructed, and operated so as to prevent release of contaminants to the environment.
Hazardous wastes are those solid wastes which are hazardous to human health or the environment
because of an inherent characteristic of being reactive, ignitable, corrosive, or toxic. Petroleum
products are not considered hazardous materials or wastes but their storage, transport, use, and
disposal is regulated by several laws, most notably the Oil Pollution Act of 1990.
The Comprehensive Environmental Response, Compensation, and Liability Act assigns
physical and fiscal responsibility for the removal or neutralization of hazardous waste. In
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general, the owner and operator of facilities or land at the time at which disposal of hazardous
waste occurs is responsible for the cost of remedial actions. In some situations, such as when
the prior owner or operator cannot be found or is financially insolvent, landowners who acquire
a property with pre-existing contamination may be liable for clean-up costs. Landowners in the
latter situation can be relieved of liability if they can show that they diligently conducted studies
to ascertain the presence or absence of contamination prior to acquiring the property (i.e., the
innocent landowner defense). The most common means for establishing this defense is to
conduct an environmental due diligence study meeting recognized standards, such as the
American Society of Testing and Materials (ASTM) E-1527-93 or E-1528-93 standards.
Compliance with the ASTM due diligence standards requires investigation of past and existing
uses of the target property, past and existing uses of nearby properties, search of government and
private environmental databases for information on the target property and surrounding lands,
physical inspection of the property and surroundings, and interview of individuals who may have
knowledge about the target property and its past and present uses.
Under regulations contained in 40 CFR 112, newly installed storage tanks for fuel must meet
certain performance standards including designs to minimize the likelihood of releases of fuel to
the environment (e.g., double walls, secondary containment structures). In addition, a Spill
Prevention, Control, and Countermeasure (SPCC) Plan must be prepared for facilities containing
an individual above-ground storage tank with capacity of 660 gallons or more or multiple aboveground tanks with a total capacity of 1,320 gallons or more.
5.14

RADIOFREQUENCY ENVIRONMENT AND HUMAN EXPOSURE

The Communications Act of 1934 assigns responsibility for assignment of radio frequencies
for non-government users to the Federal Communications Commission (FCC) and for government
users to the President. Executive Order 12046 (March 26, 1978) delegated the President’s
authority over government radio users to Secretary of Commerce who designated the
Administrator of NTIA as the appropriate party to carry out this function. NDGPS reference
stations would be government radio stations and would require a frequency allocation from the
NTIA.
NDGPS reference stations include two receiving antennas for GPS signals and an antenna
transmitting the DGPS correction signal. The receive antennas are mounted on twin masts at
heights of about 30 ft above ground level (AGL). Under the preferred alternative, the transmit
antenna typically consists of a 299 ft-tall steel lattice tower, similar to amplitude modulated (AM)
broadcast towers commonly found throughout the U.S. At former GWEN sites, the existing
transmit tower and antennas would be reused, and the GPS receive antennas and masts would be
newly installed. The receive antennas only receive the existing GPS signals emitted by satellites
in earth orbit; they do not generate any new RF emissions or add to the existing RF environment.
The band between 285 and 315 kHz, which includes the operating frequencies of the NDGPS
transmitters, is reserved for use in the Western Hemisphere (i.e., north, central, and south
America) for maritime radiolocation and aeronautical radionavigation. DGPS stations are
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expressly authorized to operate in this band on a primary basis. In this band, the FCC may
authorize operation by specific nongovernment navigation aids based on need and a lack of
government service. Radio frequency separation is attained by following the Manual of
Regulations and Procedures for Radio Frequency Management (DOC NTIA, 1994).
Additionally, government and nongovernment electric utility providers can operate power line
carrier communications systems, which are transmitted along power lines, at frequencies below
490 kHz (NTIA, 1995).
In 1991, the FCC and the EPA measured the electric and magnetic fields at 1 m (3.28 ft) AGL
at various locations near nine AM broadcast antennas in southern California. The towers ranged
in height from 180 to 480 ft, which is comparable to the roughly 299 ft tower planned at a typical
NDGPS reference station. The power levels of the transmissions from these towers ranged from
630 W to 50 kW, as compared with the 300 W to 500 W broadcast by the typical NDGPS
reference station. Within 1 m of the base of these towers, the measured electric field ranged from
95 to 500 V/m. At a distance of 164 ft (50 m) from the base of the towers, the electric field had
diminished considerably and ranged from 2.5 to 30 V/m. At a distance of 328 ft (100 m), the
strength of the electric field ranged from 3.3 to 20 V/m. The local strength of the measured electric
field was substantially reduced in the vicinity of conductive objects, such as a metal fence. The
strength of the magnetic field measured at the base of the towers ranged from 0.1 to 1.5 A/m. At a
distance of 164 ft (50 m), the strength of the magnetic field decreased considerably and ranged
from 0.01 to 0.08 A/m. At a distance of 328 ft (100 m), the strength of the magnetic field ranged
from 0.008 to 0.075 A/m.
The GWEN relay nodes that are proposed for conversion to NDGPS reference stations
contain two types of radio transmitters, a 50 W transmitter operating in the 225 to 400 MHz band
and a 5,000 W transmitter operating in the 150 to 175 kHz band. These transmitters would be
removed during the conversion for NDGPS use. The Final EIS for the GWEN system examined
the possible human health effects of exposure to the radio signals transmitted by the GWEN relay
nodes. Possible effects of exposure to GWEN transmissions in the 150 to 175 kHz band, which is
relatively close to the 300 kHz operating frequency of NDGPS, are of particular interest. The
GWEN Final EIS found that the level of exposure to RF emissions during operation of GWEN
relay nodes would comply with national and international safety guidelines (USAF, 1987). In
1993, at the request of the USAF, the National Research Council (NRC) of the National Academy
of Sciences reviewed the findings of the GWEN Final EIS with respect to human exposure to RF
fields. The NRC study investigated possible mechanisms of interactions between the GWEN
fields and biological tissues and organisms; possible effects on cells and cellular components,
organs, and tissue systems; and evidence from epidemiological studies and laboratory studies on
animals and human volunteers. The NRC states, “The conclusions of this report reinforce those of
the EIS, in that no evidence of adverse effects of GWEN fields on public health was found” (NRC,
1993).
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6 ENVIRONMENTAL CONSEQUENCES

This section provides a programmatic-level analysis of the environmental impacts (individual
as well as cumulative) that could occur in specific issue areas as a result of implementation of the
preferred action and alternatives. The general approach is to identify the impact and take specific
mitigation measures that would reduce potential impacts below a level of significance. The
following mitigation strategies are used in the order shown:
•

Avoiding the impact altogether by not undertaking the action or parts of the action

•

Minimizing the impact by limiting the degree or magnitude of the action and its
implementation

•

Rectifying the impact by repairing, rehabilitating, or restoring the affected environment

•

Reducing or eliminating the impact over time by preservation and maintenance operations
during the life of the action

•

Compensating for the impact by replacing or providing substitute resources or
environments

It is the government’s intention to avoid impacts to sensitive environmental conditions or
resources through selection of locations for NDGPS reference stations. During the site-selection
process, the presence or absence of sensitive environmental resources in the siting area will be
ascertained. Sites for reference stations will be selected such that the proposed facilities will be
compatible with nearby uses and will not cause adverse effects on environmental resources. For
environmental impacts that cannot be avoided, specific mitigation will be performed to ensure an
impact is less than significant. If for some unforeseeable reason planned mitigation measures
cannot be undertaken, additional environmental analysis and documentation may be prepared by
the FHWA.
The broadest range of anticipated environmental impacts are identified for each
environmental resource/condition and project alternative. Information is presented to determine,
at the programmatic level, whether the potential impact to the human environment will be
significant or not significant.
The proposed NDGPS network of reference stations will consist of reuse of existing GWEN
sites and/or equipment, and deployment of similar equipment at new sites. For that reason,
information in the GWEN Final EIS has been used in this section when appropriate.
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6.1
6.1.1

GEOLOGY
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Seismic shaking because of an earthquake could damage the proposed facilities. The GWEN
towers, whether existing or transferred to a new location, are stabilized by guy wires. A very
large earthquake could potentially result in damage on-site to the NDGPS transmission tower and
associated facilities. The existing towers have been in place for many years without failure,
indicating significant structural integrity. Even in the case of collapse, the tower would remain
within the property boundary and there would be no impact on surrounding areas. On-site
environmental impact would not be significant since GWEN sites were selected that do not contain
environmental resources of critical concern and none are expected to have developed during the
operation of GWEN. In the case of tower failure, it is expected that severely damaged towers
would be replaced with new DGPS equipment by the USCG Maintenance and Logistics Command.
The proposed 11 ft × 17 ft shelter at the base of the tower would be designed and constructed to
withstand seismic shaking that may occur in seismic zone 4 (great damage) conditions.
Since ground-clearing activities are involved at new sites, the potential for erosion is highest
during facility construction and decommissioning. Minimal ground disturbance is required for the
conversion of GWEN sites to NDGPS reference stations. Because GWEN sites are located on
relatively level terrain and only small areas of soil would be disturbed, erosion is not expected as
a result of NDGPS equipment installation on those properties. The potential for significant
impacts from soil erosion at new locations will be minimal since preferred locations for reference
stations have relatively level terrain and are not located close to large drainage systems. Unless
eroded or highly erodible soil is present at a new site area, the only erosion impacts would be
insignificant. To reduce the effects of erosion, standard erosion control measures will be used, if
feasible. These include the use of silt fences, mulch, siltation basins, and revegetation of disturbed
areas to control short-term erosion. Steep slopes and eroded or highly erodible areas identified in
NRCS soil surveys will be avoided during the selection of new NDGPS sites.
Mineral resources occur in widely spaced and diverse areas. Selection of new NDGPS sites
will avoid areas of mineral extraction and known economic mineral sources. If avoiding these
resources is not possible, it is unlikely that the small size of the proposed facilities, about 11
acres, would significantly restrict access to mineral deposits. No impacts on mineral resources
would result from conversion of GWEN properties to NDGPS use.
Paleontological resources are found in widely scattered areas. The likelihood of
encountering these resources is very low, and the resource can be avoided during selection of
new sites for NDGPS reference stations through early consultation with the state geologist and
other relevant agencies. For federal properties in certain fossil-rich areas, paleontological
resource monitoring during construction may be prudent. Inquiries to the state geologist
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regarding known paleontological resources are recommended when evaluating sites on
undeveloped property. If the resource is encountered, the impact is likely to be minor provided
that monitoring is performed whenever recommended by the state geologist. Extraction and
recordation of the resource will be conducted, if feasible, should unforeseeable potentially
significant impacts to paleontological resources arise. No significant impacts to geological or
mineral resources will result.
6.1.2

Alternative B—Mix of GWEN sites and new sites using new equipment

The use of new equipment instead of using GWEN equipment transferred from other locations
would result in essentially the same effects on geological resources as discussed in Alternative A.
Using a new USCG tower structure rather than a previously used GWEN tower may slightly
reduce the potential for structural failure during seismic activity (or high wind loads); however,
the potential for this impact to occur is remote. All other impacts are expected to be equivalent to
Alternative A, discussed above. No significant impacts to geological or mineral resources will
result.
6.1.3

Alternative C—All new sites using USCG-like equipment

Under this alternative, all NDGPS reference station sites will be located at new non-GWEN
sites less than 11 acres. Furthermore, up to 35 more reference stations would be required than for
Alternatives A and B. This alternative has the most potential for impacts because of the greater
number of reference stations required and the expected location of reference stations on previously
undeveloped property. While it is more likely that geological resources would be encountered
under this alternative, avoiding significant geological hazards and resources will be possible.
Mitigation measures discussed under Alternative A would reduce potential impacts to insignificant
levels. No significant impacts to geological or mineral resources will result.
6.1.4

Alternative D—No-action alternative

The no-action alternative would not result in the impact on geological and mineral resources
expected from implementation of the proposed NDGPS service. Decommissioned GWEN
facilities would be dismantled and removed by the USAF. GWEN site leases with private
landowners or land-use agreements with other federal land managers would be terminated. This
USAF action would involve removal of existing facilities and would be confined to previously
disturbed areas. No significant impacts to geological or mineral resources will result.
6.2
6.2.1

WATER QUALITY
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Water resources may be affected by the proposed NDGPS facilities because of soil erosion
promoted by land clearing and grading during construction, and subsequent entertainment and
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transport of eroded soil to surface waters. Also of interest is the potential for copper from the
ground plane to leach over time into the soil or to the nearest surface water or groundwater.
Improper storage and handling of fuels for each proposed BUPG may also result in release to the
environment and contamination of water resources.
The potential for copper from the NDGPS ground plane to enter water supplies depends on
the rate of corrosion, the extent of leaching into the soil, and the distance for transport of copper
via groundwater flow to the nearest water resource. The Final EIS for the GWEN Final
Operational Capacity found that the rate of copper addition from a single ground plane to
nonacidic, unsaturated soil would normally be less than 10 pounds per year and less than 1 pound
per acre. The maximum rate of copper added to soil is estimated at 4.75 pounds per acre per year.
This amount would not be expected to have adverse effects on water resources or on terrestrial or
aquatic ecosystems. Ground planes at new NDGPS reference station locations would be very
similar to the GWEN ground plane. No significant impact upon drinking water is expected for
sites with nonacidic soils or that are not subject to seasonal saturation.
The mobility of copper in soil is relatively limited, except in acidic soils (pH less than 6.5)
and where the seasonally high water table is within 1.3 m of the ground plane. During the
selection of new NDGPS sites, it would be prudent to avoid locations that have both of these
conditions; if these conditions are avoided, no significant impact in water quality would result. If
these conditions cannot be avoided, a separation of 300 ft between the ground plane and the
nearest surface water source (particularly those that support significant aquatic fauna) is planned.
With that separation, the impact to water quality would not be significant. If under these
conditions a 300 ft setback from surface water resources cannot be established, there exists the
potential for significant impact to water resources containing sensitive aquatic organisms. A
possible mitigation under these unlikely circumstances would be the application of lime to soil at
the ground plane in order to raise the soil pH above 6.5. Unless the background copper
concentration of the soil is known to be excessively high, no cumulative impacts would result.
There is potential for soil erosion at new NDGPS sites because of the installation of facilities
on previously undeveloped land. Although the total site area would be about 11 acres, less than 8
acres would actually be cleared and disturbed. Construction would remove existing vegetation
and organic soil horizons that normally limit erosion of soil. The potential for severe erosion from
land-disturbing activities and the potential for impacts to water resources would be eliminated by
avoiding eroded or highly erodible soils as identified by the NRCS soil survey, or by evaluating
conditions and taking appropriate erosion control measures based on consultation with the local
NRCS soil scientist. Erosive soils will be avoided during site selection, or, if avoidance is not
possible, measures will be taken to prevent washing of soil and increased turbidity of surface
waters. No significant impacts upon local water quality would result.
The converted GWEN sites and the newly constructed NDGPS reference stations would
have aboveground storage tanks (ASTs) for diesel fuel for the standby generators. At converted
GWEN sites, 1,000 gallons of storage capacity is available. At new sites, 500 gallons of capacity
66

would be installed. EPA regulations at 40 CFR 112 require preparation of SPCC plans for
storage of more than 660 gallons in a single AST or more than 1,320 gallons in multiple ASTs at a
single facility. The proposed NDGPS reference stations would not have capacity exceeding those
thresholds and preparation of an SPCC would not be required. The ASTs for the reference
stations would have secondary containment to prevent release of fuel to the environment. No
significant impacts on water quality would result.
6.2.2

Alternative B—Mix of GWEN sites and new sites using new equipment

The installation of USCG-like equipment at new NDGPS sites, instead of transferring
decommissioned GWEN equipment, would not be expected to alter the anticipated level of impact
to water resources described for Alternative A. The physical specifications and site-selection
criteria would essentially be equivalent for Alternatives A and B. No significant impacts on water
quality would result.
6.2.3

Alternative C—All new sites using USCG-like equipment

Under Alternative C, individual NDGPS sites are likely to be smaller in size (and broadcast
coverage area). For this reason, additional sites would be required nationwide, and the ability to
avoid certain locales with sloped terrain, acidic or highly erodible soil, or areas within 300 ft of a
surface water body may decrease. Under this alternative, there is a slightly higher potential for
impacts to water resources because of the greater number of reference stations. Mitigation
measures mentioned above for Alternative A for impacts to water resources apply for this
alternative action. Potentially significant impacts can be avoided or mitigated under this
alternative. Because of the smaller size of each project area, cumulative effects to water resources
when combined with other nearby land uses will be negligible. No significant impacts on water
quality would result.
6.2.4

Alternative D—No-action alternative

The no-action alternative would prevent the occurrence of water resource impacts that may
result from the installation of NDGPS reference stations. Water quality would remain unchanged.
Potential indirect environmental benefits provided by the proposed NDGPS service would
not occur. These include increased accuracy in the positioning of water sample collection points
and greater precision when applying fertilizers and pesticides, minimizing adverse impact on
adjacent water resources. No improvement in water quality would result under the no-action
alternative. Other local area positioning methods may be able to substitute for NDGPS and
provide benefits to water resources.
Under this alternative GWEN facilities would be dismantled and removed after
decommissioning. This activity would not affect water resources. No significant impact on water
quality would result under the no-action alternative.
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6.3

ECOLOGICALLY SENSITIVE AREAS

6.3.1

Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Ecologically sensitive areas contain resources that are particularly susceptible to impacts
from new development. Of specific regulatory concern are wetlands and floodplain resources.
A site-specific wetlands delineation survey may be required to determine whether jurisdictional
wetlands would be affected. Areas with hydric soil, hydrophylic vegetation, and seasonally
standing water meet the criteria for jurisdictional wetlands. Projects resulting in dredge or fill
deposition into wetlands would require a nationwide or individual permit from the USACE, in
accordance with Section 404 of the Clean Water Act. To obtain a USACE permit, it must be
demonstrated that no upland site alternatives are feasible. Nationwide permits are available in
some states for relatively small actions, such as road crossings, utility corridors, and relatively
small land disturbing activities (i.e., less than 10 acres) and may apply to NDGPS reference
stations where available.
Wetlands will be avoided when selecting prospective sites for NDGPS reference stations.
Wetland inventory maps prepared by the USFWS can be used to identify known wetlands
resources. Avoiding areas containing hydric soil, as identified by the NRCS, will eliminate
conflicts with suspected wetlands resources. If jurisdictional wetlands are present, a delineation
survey will be performed and, if necessary, nationwide or individual permits for dredge and fill in
wetlands will be obtained from the USACE. For developments that require an individual USACE
permit for dredge or fill in wetlands, mitigation may be necessary. These may include the
enhancement or creation of wetlands on other portions of the property or in designated areas offsite. Some states offer the mitigation option of contributing restoration funds to a “wetlands bank.”
It is the intention of the FHWA and participating agencies to first avoid jurisdictional wetlands. If
avoidance is not feasible, the impact will be rendered to an insignificant level by minimizing the
affected area and performing mitigation measures agreed upon by the FHWA and the USACE
during Section 404 permit process. Since either resource avoidance or appropriate mitigation
(pursuant to a USACE permit) will be achieved, no significant impacts will result.
Similarly, developments involving placement of new dwellings or assets must be outside of
the 100-year floodplain, as designated by the FEMA (unless no reasonable alternative exists).
FEMA Flood Insurance Rate Maps identify these areas. If no other alternative exists, the ground
elevation for the proposed facilities must be raised above the 100-year floodplain to protect life
and property, or critical facilities must be floodproofed. For the NDGPS program, this would
include the equipment shelters, BUPG unit, and transmit and receive antenna towers. Unless
unforeseeable circumstances arise, the 100-year floodplain will be avoided during the siting
process for each NDGPS reference station.
No significant impacts will result.
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6.3.2

Alternative B—Mix of GWEN sites and new sites using new equipment

For Alternative B, the installation of new equipment at newly proposed NDGPS sites (instead
of transferring decommissioned GWEN equipment) would have an equivalent level of impact to
environmentally sensitive resources as anticipated under Alternative A. The physical
specifications and site-selection criteria under this alternative are equivalent to those for
Alternative A. No significant impacts will result.
6.3.3

Alternative C—All new sites using USCG-like equipment

Under Alternative C, a greater number of NDGPS reference stations would be required
nationwide and the ability to avoid some environmentally sensitive locales could decrease. Under
this alternative, there is a slightly greater likelihood that environmentally sensitive resources could
not be avoided during the siting process. Mitigation measures mentioned above for Alternative A
for impacts to environmentally sensitive resources would apply for this alternative action.
Because of the relatively small size of each project area, nationwide dredge and fill permits from
the USACE are likely to be appropriate in the unlikely case that jurisdictional wetlands are
affected. In general, significant impacts to environmentally sensitive resources under this
alternative will be avoided during site selection or by applying mitigation measures. No
significant impacts will result.
6.3.4

Alternative D—No-action alternative

The no-action alternative would not result in resource impacts anticipated to result from the
implementation of the proposed NDGPS service. Environmentally sensitive resources would
remain unchanged. Enhancements in water (wetland) quality monitoring methods expected to
result from an NDGPS would not be realized. Decommissioned GWEN facilities would be
dismantled and removed. Based on the siting criteria identified in the GWEN Final EIS and
applied during GWEN site selection, no sensitive water resources are expected to be affected. No
significant impact upon this resource will result during GWEN decommissioning.
6.4
6.4.1

AIR QUALITY
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

For this resource, short-term impacts are associated with construction-related air emissions.
Long-term impacts are associated with operation and maintenance activities, such as use of the
BUPG diesel generator, and project-related vehicle emissions. Most construction-related
emissions are exempt from regulatory review provided that NAAQS would not be exceeded. For
the NDGPS program, qualitative (versus quantitative air quality) modeling is sufficient to
demonstrate continued adherence to air quality standards. The construction period for the
conversion of GWEN sites will last between 4 and 6 weeks and the installation of equipment at
new sites approximately 2 and 3 months. Except for dust, emission of criteria pollutants by
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project-related vehicles and equipment during the construction period will be minor. Changes in
local air quality resulting from these sources would not be a significant impact. Cumulative effects
would also not be significant.
During installation of the ground plane and guy-wire anchors at new sites, ground surface
disturbance will occur over approximately three-quarters of the 11-acre site. In areas where wind
erosion is a concern, dust suppression techniques (e.g., periodic watering or using low-impact
ditching equipment) will be used as necessary to reduce airborne emissions. Dust emissions
would not result from the conversion of GWEN sites to NDGPS reference stations.
NDGPS reference stations would not be classified as major emission sources. The emission
of minor amounts of air pollution would be unavoidable; however, the individual and cumulative
impacts during construction will be insignificant. Long-term impacts from hydrocarbon (HC) and
oxides of nitrogen (NOx) emissions during monthly testing and infrequent use of the BUPG and
from quarterly equipment maintenance visits will be negligible. For each NDGPS reference
station in a nonattainment area, the FHWA will adhere to the approved applicable State
Implementation Plan (SIP). In some areas, a local permit to construct and/or operate a BUPG is
required. In these cases, the FHWA will ensure that necessary permits are obtained by the
operator of a reference station. No hazardous air pollutants specifically listed in the Clean Air
Act Amendments (42 USC 7412) will be generated by the proposed facilities. No significant
impacts on air quality will result.
6.4.2

Alternative B—Mix of GWEN sites and new sites using new equipment

The level of local air quality impacts resulting from the construction and operation of NDGPS
reference stations using USCG-like equipment at new sites will be the same as that discussed for
Alternative A, above. No significant impacts on air quality will result.
6.4.3

Alternative C—All new sites using USCG-like equipment

The level of short-term, local air quality impact associated with the construction of a typical
NDGPS reference station using current USCG equipment at new sites will be less than that
discussed for Alternative A, above. Individual site size will be less than 11 acres; hence, land
disturbance associated with a smaller copper ground plane will create proportionately less dust
(depending on local site conditions and climate). Operation and maintenance practices will be the
same as Alternative A; hence, long-term air quality impacts under this alternative will also be
insignificant. Emission of criteria pollutants at any proposed reference station site will be
negligible. No significant impacts on air quality will result.
6.4.4

Alternative D—No-action alternative

The no-action alternative would not result in the air quality impacts expected to result from
implementation of the proposed NDGPS. Decommissioned GWEN facilities would be
dismantled and removed creating minor, short-term emissions of dust, HC, and NOx. The
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absence of NDGPS capabilities would have no foreseeable direct or indirect effects on air
quality. GWEN site leases with private landowners or land-use agreements with other federal
land managers would be terminated. No significant impacts on air quality will result.
6.5
6.5.1

NOISE
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Short-term noise impacts associated with site clearing and preparation and the installation of
facilities would occur. Noise would also be associated with dismantling the facility upon
decommissioning of the reference stations. Except for the use of specific equipment during brief
segments of the construction (and dismantling) periods, average project-related noise is expected
to be well below recommended levels for human exposure. Average noise levels 50 ft from the
source can reach 84 dB for ground clearing activities, 78 dB for foundations, and 85 dB for steel
erection. Considering noise attenuation by both distance and terrain, noise generated during
NDGPS installation and dismantling would be considered a short-term, daytime nuisance rather
than a health concern. Potentially significant impacts because of noise generated during the
construction period would be prevented by limiting construction to normal working hours and
shutting off equipment when not in use. Noise impacts due to the conversion of GWEN facilities to
NDGPS reference stations will not be significant.
No noise sources are present during NDGPS operation, except for the rare use of the BUPG
during power failure. Noise levels generated by the BUPG will be below significant levels
provided that a manufacturer’s silencer is installed and operating. The government plans to
include this feature as a standard practice. No significant long-term change to the average ambient
noise level will occur because of the proposed project. Likewise, no significant cumulative
impacts will occur regardless of other adjacent noise sources. During operation of the NDGPS
facility, even the most sensitive noise receptors would not be significantly affected. No significant
noise impacts will result from facility operation and maintenance.
6.5.2

Alternative B—Mix of GWEN sites and new sites using new equipment

The levels of unavoidable, short-term noise associated with the construction of a new NDGPS
reference station would be roughly equivalent to that discussed for Alternative A, above. Use of
construction equipment would be similar as for Alternative A. Any potentially significant impacts
because of noise generated during the construction period would be prevented by limiting
construction to normal working hours and shutting off equipment when not in use. The government
plans to include this action as a standard practice. No significant cumulative noise effects will
occur. Project-related noise sources will generally be absent during the operation of NDGPS
reference stations. Installing a silencer on the BUPG will ensure noise emissions are below levels
of significance. No significant noise impacts will result from facility operation and maintenance.
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6.5.3

Alternative C—All new sites using USCG-like equipment

The level of short-term, local noise generated during the construction of a typical NDGPS
reference station using current USCG equipment at new sites will be roughly the same as that
discussed for Alternative A, above. Land-clearing activity associated with a smaller site area
will generate similar noise levels, but for a slightly shorter construction period. No significant
noise impacts will result from facility operation and maintenance.
6.5.4

Alternative D—No-action alternative

Ambient noise levels at new reference station sites would remain unchanged.
Decommissioned GWEN facilities would be dismantled and removed creating noise levels similar
to those discussed for Alternative A. This impact would be minor and short term. The absence of
NDGPS service would have no foreseeable direct or indirect effect on ambient noise. GWEN site
leases with private landowners or land-use agreements with other federal land managers would be
terminated. No significant noise impacts will result.
6.6
6.6.1

VISUAL RESOURCES
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

The principal visual element of the proposed NDGPS reference station will be the 299 ft-tall
steel-lattice antenna tower and associated guy wires and top-loading elements. The proposed
shelters at the base of the tower, the two shelters near the perimeter of the property, and the twin
30 ft antenna masts will not be visually dominant from the most direct viewpoints more than 500 ft
from the site boundary. For the conversion of GWEN facilities to NDGPS reference stations, no
change in the existing visual quality of the affected area would result. The proposed twin antenna
masts would essentially replace the existing UHF (ultra high frequency) antenna located on a
number of existing GWEN sites. The number (three), size, and location of electronic equipment
and BUPG shelters will essentially be the same as that of the existing GWEN site.
The 299 ft tower and land clearing will be the primary elements affecting visual quality at
new sites. The method used to assess the visual impact of similar GWEN tower facilities may be
applied to determine the visual impact of proposed NDGPS facilities at new sites. This method
uses the BLM VRM classifications described in Section 5.6.2. As with GWEN, the visual
analysis for newly proposed NDGPS reference station sites will consider the following factors:
the distance from which an element is viewed, focal-point sensitivity, skyline complexity,
competing feature interest, and physical screening.
Distance affects the degree of contrast an object will have within the surrounding landscape.
An object loses much of its identity with greater distance. For GWEN relay nodes, views from
less than 0.5 mi (foreground) and greater than about 1.5 mi (distant) are most strongly affected
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by this factor alone (USAF, 1987). Foreground views of the transmit tower tend to dominate at
these distances; however, the 60 ft- or 150 ft-tall GWEN UHF tower contributes strongly to the
assignment of Class IV (dominant) within 0.5 mi. For NDGPS, the twin 30 ft-tall masts would not
be as conspicuous at this distance; hence, a Class III (codominant) assignment would be
appropriate for NDGPS locations with a competing interest or a complex skyline. When viewed
from 0.5 mi to 3 mi away, the GWEN LF tower could be discerned and in rare circumstances
would compete for, or be the object of attention (USAF, 1987). The screening effect of vegetation
and terrain proved effective in making the structure appear relatively distant, subordinate, and less
obtrusive. For many conditions, the tower would fall into Class I: it could not be noticed unless
specifically pointed out. When viewed from beyond 3 mi, the tower could not be discerned.
Clearing of vegetation or surface soil would create a marked contrast to the surrounding
environment. For a clearing of approximately 11 acres performed on nearly level terrain, this
would usually not be a concern beyond 0.75 mi.
For distances within 3 mi, relative amounts of skyline complexity, focal-point sensitivity, and
competing features would affect whether a Visual Modification Class (VMC) rating of II, III or IV
is assigned (USAF, 1987). Focal-sensitivity considers focal points directing viewer attention,
particularly in areas that receive public attention. These focal points occur with abrupt changes in
a sequence or pattern of landscape or when a sudden shift in viewing direction is encountered.
Skyline complexity is the relative degree of irregularity created at the horizon by masses of
vegetation, topography, or structures. Irregularity can be created by the vertical difference
between the highest and lowest point along the skyline. Irregular skylines are more complex and
tend to mask the appearance of an added element, such as a GWEN or NDGPS transmit tower.
Competing interest is when a feature of strong visual interest is included within the view of the
tower. Such features are commonly farm buildings, dominant mountain crests, and lakes. These
features of added interest tend to draw attention away from other elements, such as a GWEN or
NDGPS tower structure. Focal-point sensitivity and skyline complexity are generally given
relative assignments of low, moderate, and high, while competing interest is either present or
absent. Table 7 indicates the appropriate assignment of a VMC rating used for GWEN relay node
facilities based on varying conditions.
In summary, the primary visual elements would be the 299 ft-tall NDGPS transmit tower and
the contrast created by the clearing of the ground surface. The visual modification from these
features would tend to be dominant (Class IV) when viewed from less than 0.5 mi, except when a
competing feature and moderate-to-high skyline complexity is present to provide a codominant
visual feature (Class III). A high skyline complexity with no focal-point sensitivity could render
the visual modification as simply noticeable (Class II). Between 0.5 mi and 1.5 mi, the tower
would appear visually dominant (Class IV) only if the skyline complexity were low and there
were no other competing features of interest. Beyond 1.5 mi, the tower would be barely
noticeable or, at worst, very subordinate.
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Table 7
VMC Ratings for Various Conditions
VMC RATING

FACTORS

Focal Point Sensitivity/
Competing Feature
Interest
No focal point sensitivity
No competing feature
interest

Less than 0.5 mi*

0.5 to 1.5 mi*

1.5 to 3.0 mi*

Relative Skyline
Complexity

Relative Skyline
Complexity

Relative Skyline
Complexity

High

Moderate

Low

High

Moderate

Low

Not a Factor

IV

IV

IV

II or III

II or III

III or IV

I or II

IV

IV

IV

III or IV

III or IV

IV

I or II

Focal point sensitivity
Competing feature interest

III

III or IV

III or IV

II or III

III

III

I or II

No focal point sensitivity
Competing feature interest

II or III

III

III or IV

II

II or III

II or III

I or II

Focal point sensitivity
No competing feature
interest

*Distance is that between observer position and NDGPS facilities.

Potentially significant long-term visual impacts would occur if a medium- to high-sensitivity
view were affected by a Class IV VMC, and if a high-sensitivity view were affected by a Class III
VRM. Medium-sensitivity views affected by a Class III VRM would result in a moderate (less
than significant) visual impact. To eliminate this potential for significant visual impact during site
selection, proposed NDGPS reference stations will be located at least 1.5 mi from areas
designated for their visual sensitivity (e.g., scenic roads, rivers, national parks and monuments,
scenic vistas within national and state forests, and open space districts) whenever feasible. With
this siting, no significant impacts would result.
6.6.2

Alternative B—Mix of GWEN sites and new sites using new equipment

The analysis for Alternative A applies to Alternative B. No significant impacts would result.
6.6.3

Alternative C—All new sites using USCG-like equipment

Assuming 120 ft towers are to be used, visual resource impacts would likely be less than
significant for all sites except those within 0.5 mi of the most sensitive areas. Proposed NDGPS
reference stations with towers 120 ft tall or less will be located 0.5 mi or more from a sensitive
visual resource area, as identified in Section 6.6.1. Screening of fences and shelters using
vegetation would reduce visual impacts. No significant impacts would result.
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6.6.4

Alternative D—No-action alternative

The no-action alternative would not result in visual impacts. The existing visual environment
at non-GWEN site locations would remain unchanged. The decommissioned GWEN facilities
would not be reused, and the USAF would dismantle and remove those facilities including the
299 ft tower. This would result in a marginal enhancement of the existing visual conditions at and
near those sites. The absence of NDGPS service would have no foreseeable direct or indirect
effect on visual quality. GWEN site leases with private landowners or land-use agreements with
other federal land managers would be terminated. Benefits of more accurate NDGPS service to
users would not be realized under this alternative. No significant impacts would result.
6.7
6.7.1

FLORA AND FAUNA
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

The proposed conversion of GWEN sites to NDGPS reference stations is unlikely to result in
a significant impact to flora and fauna, including federal- and state-listed threatened and
endangered species. The potential does exist for protected species to occur at a GWEN site
converted to DGPS use; however, based on the environmental siting criteria established in the
GWEN Final EIS and applied during individual site selection for GWEN relay nodes, it is
unlikely that listed species occur at GWEN properties. No significant impacts to protected
species would result from the installation and operation of NDGPS at former GWEN properties.
To ensure that protected species will not be significantly affected by the conversion of GWEN
sites to NDGPS reference stations, the FHWA will obtain current listings of federal and stateprotected species per Section 7 of the Endangered Species Act. Based on information regarding
these protected species, the FWHA will determine whether the potential to effect any of these
species exists because of the proposed project and will consult with regulatory agencies regarding
its determination. The USFWS field office will be contacted regarding federally listed species,
and, for state-listed species, the responsible state agency (e.g., departments of fish and game) will
be contacted.
If the FHWA determines that no effect upon protected species will result and the regulatory
agency concurs, no further action is necessary. If a “may effect” determination is made for
protected species, formal consultation and, if necessary, a biological assessment will be
performed to determine the level of impact to protected flora or fauna. Should the potential for
significant impact exist, the FHWA plans to apply appropriate mitigation measures to reduce this
potential impact to insignificant levels. The specific mitigation measures to be taken will be
determined during consultation with appropriate regulatory agencies prior to site acquisition.
Mitigation measures planned by the FHWA include not undertaking all or portions of the
proposed action at the affected GWEN location or compensating for any critical loss of species

75

or their habitat by resource conservation, management or replacement methods agreed upon with
the appropriate regulatory agency.
For NDGPS reference stations proposed on new (non-GWEN) properties, project related
ground disturbance may occur anywhere within the approximately 11-acre property boundary. For
previously undeveloped properties, ground clearing to install the proposed towers, copper ground
plane, shelters, and access drive would displace habitat for common plant and animal species.
Unless protected species are jeopardized, this amount of common habitat displacement would not
result in a significant biological impact.
During the evaluation and selection of candidate sites for new NDGPS reference stations, the
government will comply with the Endangered Species Act and other regulatory requirements
previously cited in Section 5.7. During the evaluation of candidate sites, the FHWA plans to
consult with appropriate regulatory agencies, as discussed above, to determine whether protected
species may be adversely affected. In cases where protected species may be adversely affected,
additional consultation will be performed and, if necessary, a biological assessment will be
prepared to determine the level of potential impact. Should the potential for significant impact
exist, the FHWA plans to apply appropriate mitigation measures to reduce this potential to less
than significant levels. The specific mitigation measures to be taken will be determined during
consultation with appropriate regulatory agencies prior to site acquisition. Mitigation measures
planned by the FHWA include not undertaking all or portions of the proposed action at the selected
site location or compensating for any critical loss of species or their habitat by resource
conservation, management, or replacement methods agreed upon with the appropriate regulatory
agency.
In general, habitat areas likely to support protected species will be avoided, such as
wetlands, riparian habitat, diverse native plant communities, and areas with large, contiguous
native old-growth forest habitat. In addition to on-site project activities, the potential effects from
off-site activities, such as the additional infrastructure, should be considered. For example, where
appropriate, new overhead power lines should be designed to prevent the electrocution of raptors,
and traffic through some remote areas may jeopardize protected species that use existing/proposed
access routes. Given that avoidance of protected species and their habitats can be achieved or that
consultation with federal and state regulatory agencies will result in a no adverse effect
determination, no significant impacts to flora or fauna will occur. If for unforeseeable reasons the
FHWA and federal or state regulatory agencies find that a potentially significant adverse impact
will occur, additional analysis will be performed to determine what mitigation measures are
necessary to reduce the impact to less than significant levels.
The proposed 299 ft-tall tower may represent a hazard to birds in flight. Collisions with the
tower or its guy wires and top-loading elements may result in bird mortality. As discussed in the
GWEN Final EIS and in other literature, the most common episodes of avian mortality involve
migrating songbirds, or passerines, that have become disoriented during stormy or overcast
conditions (USAF, 1987). While birds have been killed from strikes on shorter, 100 ft-tall
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towers, the majority of bird mortality incidences are associated with towers over 300 ft in height.
Indeed, the greatest risk to birds in flight involves towers over 500 ft tall, which are typical for
radio and television broadcast antennas. Raptors and waterfowl appear to be less susceptible to
collisions with towers or guy wires. Raptors are agile species with keen eyesight and are adept at
avoiding tall structures; however, nest sites within 1.5 mi can be disturbed by construction-related
noise and activity. By consulting with local and regional USFWS offices, known nest sites and
other critical habitat could be avoided during nesting and rearing seasons. Low flights by
migratory birds such as waterfowl are more common between wetland areas and adjacent or
nearby open feeding areas. For proposed NDGPS tower facilities planned in or near major
migratory corridors such as the Pacific, Atlantic, and Central flyways, prospective sites between
adjacent, local stopover locations (broad wetlands habitat) and feeding areas (typically open
fields) will be avoided. By locating NDGPS reference stations more than 3 mi from critical avian
habitat within major flyways, the potential for avian mortality to migratory birds is reduced to an
insignificant impact. In addition, consultation with the USFWS will be performed to confirm that
the location of the proposed facilities is consistent with policies of the Migratory Bird Treaty Act.
The proposed action is expected to result in approximately the same level of copper leaching
into the soil as anticipated for the existing GWEN facilities. As discussed in the GWEN Final EIS
(p. 4.4–7), the addition of copper is “unlikely to have any detrimental effect on resident land
plants” as long as “soil pH were above 6.5 and cation exchange capacity were above 15 milliequivalent per 100 grams (meq/100 g).” If these conditions cannot be met, significant impacts
would only occur to plant species of “special concern.” Animal species consuming such plants
are not expected to be affected in any case (USAF, 1987).
The potential for significant impact upon aquatic biota depends on the water hardness of a
given resource. The GWEN Final EIS states that concentrations in excess of 10 µg/l may generate
a variety of adverse effects. For the GWEN ground plane located 1 ft beneath the ground surface,
aquatic habitat within 300 ft would not be exposed to adverse levels of project-related copper
unless the soil pH is below 6.5, the seasonally high water table was within 1.3 m of the surface,
and the subsurface flow is directed toward the aquatic resource. If these conditions cannot be
avoided, surface water concentrations for copper could exceed acceptable standards and a very
localized but long-term adverse impact would arise. Depending on concern registered by USFWS,
state agencies, and scientific organizations, this impact could be significant (USAF, 1987). In the
unlikely circumstance in which areas with acidic soils, a high water table, and nearby aquatic
resources cannot be avoided, an effective mitigation measure is to add lime to the soil to raise its
pH above 6.5. This action would eliminate the potential for significant impacts to aquatic flora
and fauna caused by the amount of copper released into the environment.
Upon decommissioning, the government plans to evaluate and restore NDGPS sites so that
environmental impacts because of copper leached into the soil and any hazardous materials in the
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environment are removed or reduced to insignificant levels. These actions will eliminate the
potential for significant long-term impacts to subsequent users of the property.
Cumulative effects may occur because of NDGPS reference station facilities located at either
new sites or existing GWEN properties. New sites near existing tower structures located within a
major avian flyway could result in a significant cumulative impact; however, these areas would be
avoided during the siting process. Because of the widely spaced siting requirements of adjacent
NDGPS reference stations, no significant cumulative or individual impacts to flora and fauna will
result.
6.7.2

Alternative B—Mix of GWEN sites and new sites using new equipment

This alternative would have similar impacts as described for Alternative A, above. No
significant impacts will result.
6.7.3

Alternative C—All new sites using USCG-like equipment

This alternative would be less likely to result in bird strikes at any one reference station
because of the use of shorter towers. However, a greater number of towers is required and may
result in siting near wetlands and other waterfowl habitat. The same magnitude of impact is
expected for this alternative as that described for Alternative A. Environmental siting criteria
previously discussed will be applied, including agency consultation and mitigation, performed in
accordance with the Endangered Species Act and the Migratory Bird Treaty Act. No significant
impacts will result.
6.7.4

Alternative D—No-action alternative

The no-action alternative would eliminate any resource impacts anticipated from the
implementation of the proposed NDGPS service. Habitat values and existing flora and fauna
at new (non-GWEN) NDGPS reference station locations would remain unchanged.
Decommissioned GWEN facilities would be dismantled and removed, potentially adding habitat
value to some former GWEN locations. GWEN site leases with private landowners or land-use
agreements with other federal land managers would be terminated. The absence of NDGPS
service would not have a foreseeable direct or indirect impact on flora and fauna resources. No
significant impacts will result.
6.8
6.8.1

CULTURAL RESOURCES
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Under Alternative A, 32 GWEN relay nodes would be converted to NDGPS reference
stations. During implementation of the GWEN project and the associated NEPA compliance
process, those sites underwent Section 106 review with SHPOs and, in some cases, additional
review with the ACHP. Because new ground-disturbing activities would be confined to the
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existing project area that has received SHPO and ACHP clearance, no impacts to cultural
resources would occur at those sites. To comply with Section 106, however, the FHWA would
submit project information for review to the SHPO as required by 36 CFR Part 800.4.
Implementation of Alternative A would result in the identification and land acquisition of 35
new sites. Potentially significant long-term impacts include the following:
•

Partial or full physical destruction of archaeological or architectural resources, traditional
cultural properties, or other Native American resources during site preparation and grounddisturbing activities

•

Visual impacts from the 299 ft tower or utility lines on historic structures or their settings,
historic districts, historic or cultural landscapes, and traditional cultural properties

•

Restricted access to traditional-use areas by members of an ethnic minority group

•

Increased public access to traditional cultural sites by the general public because of
installation of new roadways.

Potentially significant short-term impacts include noise impacts on nearby traditional cultural
properties caused by construction activities.
Cumulative impacts on cultural resources could occur from installation of an NDGPS
reference station within a particular area when added to other projects being undertaken in the
vicinity. Cumulative impacts of this nature will be determined by obtaining current and future
development plans from local planning agencies and during consultation with the SHPO.
The most effective means of avoiding significant impacts to cultural resources would be
through the site-selection process. Environmental siting criteria that will be used by the
government to avoid significant impacts to cultural resources include the following:
•

Avoid known cultural resources listed or eligible for listing on the NRHP

•

Avoid siting within 1.5 mi of a known significant cultural resource with high visual sensitivity
(see Section 5.6)

•

Avoid traditional cultural properties and other resources and use areas that are known to have
significance for Native Americans

•

Avoid siting at or near historic resources of state or local importance that are not listed or
eligible for listing on the NRHP.

Although adherence to the environmental siting criteria would avoid significant adverse
effects to cultural resources in most instances, it may be necessary to proceed with site-specific
analysis under specific unusual conditions. In some cases, it may be necessary to conduct an
archaeological or historic structure survey or consult with appropriate Native American
traditional cultural leaders or other ethnic minority groups before sufficient information is known
about the location and types of resources that may be present in the area of potential effect. It
may also not be possible to avoid affecting particular cultural resources such as historic
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structures or archaeological sites during the site-selection process because of technical,
operational, or cost considerations. Should this occur, the following measures would be taken to
ensure that a mitigation strategy would be followed. These measures would be carried out in
consultation with the SHPO and would follow procedures established under 36 CFR Part 800 to
comply with Section 106 of the NHPA and any state standards that may apply to cultural resources
investigations.
•

In consultation with the SHPO, identify and evaluate cultural resources that are present in the
area of potential effect and determine project effects.

•

Develop procedures in consultation with the SHPO to avoid or mitigate adverse effects
through data recovery (for both archaeological and historic architectural resources) in
accordance with federal, state, and local regulations.

•

Develop a strategy to ensure that previously unidentified archaeological resources
encountered during site preparation and construction are protected and afforded appropriate
management treatment.

•

If human remains or items of cultural patrimony are encountered, consult with the appropriate
state or federal agencies or Native American group. Exhumation, study, and disposition of
any human remains would comply with all federal, state, and local laws.

•

Properly analyze, report on, and curate all recovered archaeological resources.

•

Request the comments of the ACHP.

Based on the site selection and mitigation strategies outlined above, no significant impacts will
result.
6.8.2

Alternative B—Mix of GWEN sites and new sites using new equipment

Implementation of Alternative B would result in the same level of potential impacts to cultural
resources as those described above under Alternative A, and the same environmental siting
criteria and all mitigation measures apply to Alternative B. No significant impacts will result.
6.8.3

Alternative C—All new sites using USCG-like equipment

Under Alternative C, a greater number of NDGPS reference stations will be required
nationwide, and the potential for encountering cultural resources would increase. The ability to
avoid known significant cultural resources may be slightly more difficult to accomplish, but
adherence to the environmental siting criteria is achievable with similar limitations as described
under Alternative A. The potential for encountering archaeological resources at prospective sites
or during construction of the NDGPS facilities would also increase slightly under this alternative;
however, the environmental siting criteria and mitigation strategy described above would apply.
No significant impacts will result.
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6.8.4

Alternative D—No-action alternative

The no-action alternative would eliminate direct resource impacts anticipated from the
implementation of the proposed NDGPS. Cultural resources existing at new (non-GWEN)
NDGPS reference station locations would remain unaffected. Decommissioned GWEN facilities
would be dismantled and removed. Based on the environmental site-selection criteria contained in
the GWEN Final EIS and applied during site selection, cultural resources are not present at
existing GWEN properties. No cultural resources would be affected at decommissioned GWEN
relay node sites during removal of GWEN facilities and no additional ground disturbance would
occur outside of the GWEN relay node; thus, no archaeological resources would be affected by
removal of the facilities. GWEN site leases with private landowners or land-use agreements with
other federal land managers would be terminated. In the absence of NDGPS service, no direct
impacts to cultural resources would occur. Indirect benefits of NDGPS related to new methods to
locate and reestablish cultural resources survey locations would not be achieved. No significant
impacts will result.
6.8.5

Statement of Compliance with Section 4(f) of the DOT Act

Section 4(f) of the DOT Act (40 U.S. Code 303) requires analysis of possible impacts arising
from FHWA actions on historic properties and stipulates that DOT projects may not be sited on
land from a historic site of national, state, or local significance as determined by the officials
having jurisdiction thereof, unless no other prudent and feasible alternative is possible and all
possible planning is taken to minimize harm to the historic site to be used.
As described above, no significant unavoidable impacts would result from conversion of
existing GWEN sites to NDGPS reference stations, construction and operation of NDGPS
reference stations at newly acquired site locations, or decommissioning of NDGPS as long as the
proposed environmental siting criteria are adhered to or appropriate mitigation is applied.
Implementation of the proposed action would not result in significant impacts on cultural resources
and would be consistent with policies in Section 4(f) of the DOT Act.
6.9
6.9.1

RECREATION
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Potentially significant long-term impacts on recreational resources could occur if proposed
NDGPS reference stations are located within areas designated as wilderness areas, national and
state parks, national and state recreation areas, national seashores, and other designated
recreational areas listed in Section 5.9.1. Those areas are normally regulated by general
management plans that identify management zones and prohibit incompatible uses. Potentially
significant long-term visual effects could also result from siting an NDGPS facility too close to
designated scenic vistas within national and state forests. Potential adverse effects could occur to
locally designated or undesignated recreational areas where recreational activities would be
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impeded or diminished as a result of installation of an NDGPS facility. Although the probability
is low, the potential also exists for impacts to result from increased access to resources from the
construction of new roadways. However, should this occur, it would result in a beneficial effect
since the recreational resource would be more accessible to the public. Potential short-term
effects on recreational resources could result from temporary increases in traffic and noise during
the construction period.
Under Alternative A, potential impacts on recreational resources could occur from
installation of NDGPS facilities at newly acquired sites. Existing GWEN relay nodes that would
be converted to NDGPS reference stations would not result in impacts on recreational resources.
The most effective means of avoiding impacts to recreational resources is through the siteselection process. Environmental siting criteria that will be used to avoid significant impacts
include the following:
•

Avoid wilderness areas and wilderness study areas designated in accordance with the
Wilderness Act

•

Avoid national and state parks, national and state recreation areas, national sea shores,
national monuments, national historic sites, state beaches, and state fishing areas designated by
the Department of Interior or state agencies with jurisdiction over recreational areas

•

Avoid national natural landmarks in accordance with the National Natural Landmarks Program

•

Avoid locally designated or undesignated local recreational areas where recreational
activities would be impeded or lost, such as county and municipal parks, reservoirs, county
beaches, and other recreational areas used by the populace.

Adherence to these environmental siting criteria would ensure that significant impacts on
recreational land use would not result. Potentially significant impacts on visually sensitive
recreational areas could be avoided by siting the NDGPS facilities at least 1.5 mi away from the
resource. This site-selection criteria is based on the visual analysis that was conducted for
resources with medium- to high-sensitivity views (see Sections 5.6 and 6.6, Visual Resources).
Project related traffic volumes on existing roadways during construction would be low and
temporary. Long-term traffic would be infrequent, approximately one or two vehicles per month.
This effect on recreation would be insignificant.
Adhering to the environmental siting criteria will also minimize potential short-term impacts
during the construction period. For proposed NDGPS reference stations sited at least 1.5 mi from
national, state, or local recreational resources, increases in traffic because of construction-related
activities or noise generated during construction would have little or no effect on resources. No
significant impacts on recreational resources would result.
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6.9.2

Alternative B—Mix of GWEN sites and new sites using new equipment

The potential for recreational impacts associated with the construction and operation of
NDGPS reference stations using USCG-like equipment would be comparable to those discussed
for Alternative A, above, and the same environmental siting criteria would apply. No significant
impacts on recreational resources would result.
6.9.3

Alternative C—All new sites using USCG-like equipment

Environmental siting criteria would apply to all new reference stations using USCG-like
equipment proposed under Alternative C. Because no significant unavoidable impacts would
result if the environmental siting criteria are adhered to, project effects under Alternative C would
be the same as those discussed under Alternative A.
6.9.4

Alternative D—No-action alternative

The no-action alternative would eliminate direct resource impacts anticipated from the
implementation of the proposed NDGPS service. Recreational resources at new (non-GWEN)
NDGPS reference station locations would remain unaffected. Decommissioned GWEN facilities
would be dismantled and removed, and GWEN site leases with private landowners or land-use
agreements with other federal land managers would be terminated. No significant impacts on
recreational resources would result.
6.9.5

Statement of Compliance with Section 4(f) of the DOT Act

Section 4(f) of the U.S. DOT Act of 1966 states that a DOT action requiring the use of any
publicly owned land from a public park, recreation area, or wildlife and waterfowl refuge of
national, state, or local significance or land from a historic site of national, state, or local
significance will be approved only if there is no feasible and prudent alternative to the use of such
land, and the action includes all possible planning to minimize harm resulting from the use.
Based on application of the environmental siting criteria, no NDGPS reference station site
will be located within a designated recreational area of national, state, or local significance. No
significant unavoidable impact would result from construction, operation, and decommissioning of
NDGPS in conformance with the proposed environmental siting criteria.
Section 4(f) also applies to indirect use of recreation or conservation properties under the
constructive use principle. Under this principle, Section 4(f) applies where the facts support the
proposition that the proposed action would constitute “constructive use” of adjacent Section 4(f)
property. For example, as defined in 23 CFR 771.135(p)(2) of the FHWA Regulations,
constructive use:
occurs when the transportation project does not incorporate land from a
Section 4(f) source, but the project's proximity impacts are so severe that the
protected activities, features, or attributes that qualify a resource for protection
under Section 4(f) are substantially impaired. Substantial impairment occurs
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only when the protected activities, features, or attributes of the resource are
substantially diminished.
The regulations at 23 CFR 771.135 describe certain situations where constructive use would
be found such as:
•

Where there is excessive noise when the project is adjacent to a noise-sensitive facility

•

Where the aesthetic features of the protected facility would be impaired or obstructed

•

Where the proposed project would result in the restriction of access to the protected facility

•

Where the vibration impact of the project would substantially impact the use of the protected
facility

•

Where the ecological intrusion of the project would substantially diminish the value of
protected wildlife habitats adjacent to the project (23 CFR 771.135(4)).

Installation, operation, and decommissioning of NDGPS would not remove land from existing
recreation or conservation use and would not cause constructive use of designated recreation or
conservation properties. Therefore, no direct or constructive impacts on Section 4(f) properties
would result.
6.10
6.10.1

LAND USE
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Under the Public Buildings Amendments of 1988, the federal government is not bound by
local planning and zoning land-use requirements, but is directed to consider them in the project
planning and decision-making process and accommodate state and local concerns to the extent
practicable. Some rural areas are not officially zoned for a specific use and may or may not have
specific restrictions or review processes for tower structures. Many areas with land-use
guidelines and zoning regulations allow tower facilities outright and provide for a variance to
stated zoning requirements or offer a conditional use permit to nonfederal applicants. In the latter
case, height restrictions as well as public health and visual aesthetic concerns may need to be
addressed with the local jurisdiction. With the proliferation nationwide of 30 to 100 ft-tall
transceiver antenna towers for cellular and digital personal communication devices, many local
jurisdictions have specified or plan to specify conditions on the location and design of some tower
structures.
Land use concerns at the local level may also include the potential for effects upon regional
landmarks, historic properties, heritage districts, and scenic viewsheds. Under the Public
Building Amendments of 1988 and E.O. 12372, local area land-use and zoning considerations
should be addressed during the NDGPS site-selection process. While unlikely, residential land
use may be affected by the proposed construction activities. These effects (typically noise and
traffic) are expected to be short term, and insignificant. Long-term effects are not expected to be
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significant; however, concern by local residents over perceived inconsistencies with local zoning
and land-use plans may arise. Areas zoned for heavy industrial or commercial uses are likely to
be consistent with the proposed NDGPS project from a land-use perspective. Light-industrial use
tends to be located in more aesthetically pleasing environs, often containing well-maintained
landscapes and lawns, which could be a concern in some local jurisdictions.
Agricultural areas are typically able to absorb the conversion of 11 acres of property to
nonagricultural use and are considered consistent with the proposed use of a tower structure.
Whenever feasible, prime farmlands designated by both the state department of agriculture and the
USDA NRCS should be avoided via consultation with these agencies. If prime, or locally
important or unique, farmland cannot be avoided, a USDA Farmland Conversion Impact Rating
form will be completed and a determination made as to whether the proposed conversion is
consistent with the FPPA. Based on the small size of individual NDGPS sites, significant impact
to prime farmland is highly unlikely; however, significant impacts can be mitigated by altering the
NDGPS site size or design. Open or undeveloped areas may be affected if they are designated as
conservation zones or open space districts. Unrestricted open or undeveloped areas would have
no specific land-use conflicts; however, the future use of adjacent properties may be affected
because of sensitivities concerning radiofrequency interference or aesthetic concerns.
State and federally managed lands typically have management plans that limit or restrict
certain activities or facilities. After consultation with the land manager, areas incompatible with
an NDGPS reference station should be avoided. If the incompatibility can be eliminated by an
acceptable change in facility layout or design, this form of mitigation will be implemented.
For NDGPS reference station sites in states with approved state or local coastal zone
management programs, a review of applicable management plans will be performed to determine
federal consistency with the plan. Consultation with the state Coastal Zone Management Plan
(CZMP) manager will be performed to establish a consistency determination. Conflicts with
CZMP goals and objectives will be avoided during the siting of NDGPS reference stations.
Individual and cumulative impacts upon existing, local land-use designations would not be
significant. Submittal of NDGPS development plans to local jurisdictions for courtesy review for
up to 30 days is required under Public Law 100-618; and city and county planning offices should
be consulted regarding the NDGPS project, its siting criteria, and the federal government’s ability
to voluntarily avoid potential conflicts with existing land-use designations, regulations, and
requirements. The federal government is not required to pay fees or make changes recommended
by the local agencies. The FHWA will avoid areas that conflict with parks, refuge areas,
recreation areas, culturally significant properties, wilderness areas, and other resources discussed
in Sections 5.8, Recreation, and 5.9, Cultural Resources.
Land use and other natural resource benefits are expected under the preferred action
alternative. This alternative involves the maximum reuse of GWEN equipment and properties for
NDGPS. This reduces the need for disposal of nonrenewable materials such as metals and earth
materials.
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6.10.2

Alternative B—Mix of GWEN sites and new sites using new equipment

This alternative would have an equivalent level of impact and the same potential for
significant impact as that described for Alternative A, above. Land use conflicts, if any, would
occur in a similar fashion, and the methods to avoid land-use conflicts would be the same.
Conflicts with federal, state, and local land-use plans will be avoided during the siting process,
and significant impacts will not occur. Direct environmental benefits in terms of reduction of
waste and reuse of materials arise under Alternative B from the reuse of 32 GWEN sites (but not
GWEN equipment).
6.10.3

Alternative C—All new sites using USCG-like equipment

This alternative would be less likely to result in land-use conflicts at any one site because of
the use of a shorter tower and a smaller facility size. However, because of the greater number of
sites required, some conflicts may result despite the smaller site size and lower tower height.
Conflicts with existing land-use plans will be avoided in the site-selection process, and no
significant impacts to land-use conditions would result.
6.10.4

Alternative D—No-action alternative

The no-action alternative would prevent impacts anticipated from the implementation of the
proposed NDGPS service. Existing land uses would remain unchanged for areas where new (nonGWEN) NDGPS reference station locations were to be considered. Decommissioned GWEN
facilities would be dismantled and removed, possibly resulting in a change in land-use designation
or zoning for that specific land parcel. This would enable local jurisdictions to adjust land use to
that which is more compatible with adjacent parcels. GWEN site leases with private landowners
or land-use agreements with other federal land managers would be terminated and new land uses
considered by their owners. Benefits of more accurate NDGPS services to identify remote landuse boundaries would not be realized under this alternative. No significant impacts would result.
6.11

SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE

6.11.1
6.11.1.1

Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment
Socioeconomics

Adherence with the environmental siting criteria described in Section 6.10, Land Use, during
site selection is achievable and would avoid land-use impacts associated with social and
economic issues. Adherence to these environmental siting criteria would also avoid local landuse concerns and issues that could potentially arise from local residents. No adverse impacts on
land use are expected to occur. Direct economic impacts to the residents and residential areas
would not occur, as direct impacts would be confined to the construction and staging area of the
project sites. Should a fire, break-in, or other emergency occur at the NDGPS facilities, the
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services of local police and firefighter personnel may be needed. However, no undue increase in
demand on public protective services would occur as a result of the operation and maintenance of
the proposed NDGPS facilities.
It is not likely that installation of the NDGPS facilities will affect employment patterns on a
permanent basis or induce substantial growth or growth-related impacts. The facilities will be
unmanned, and no increase in population levels would result. Installation of the proposed
facilities at existing GWEN sites would employ 10 workers over a 30- to 45-day construction
period. For construction at new sites, 15 workers over a 2- or 3-month construction period would
be needed. If the government employs local contractors to install the facilities, this would result in
a short-term, positive impact to the local economy although it would not necessarily be a net
addition to a region’s economy. However, it is more likely that the government would bring in its
own contractors to construct the proposed facilities (Pugh, 1998). If this is the case, temporary
housing and other services to support the construction workers would be required, and local hotels
and motels, restaurants, and other local businesses would benefit during the construction period.
In addition, in either scenario, construction materials needed for installation of the facilities and
available locally would be purchased from local suppliers.
In economies that rely heavily on tourism and recreation, significant short-term impacts could
potentially occur on temporary housing. If the construction period occurs during the peak travel
season in a given region when lodging is at or near capacity, guests needing temporary lodging
could be displaced by construction workers and they may be unable to find accommodations.
Should this be the case, the government plans to bring in temporary housing units, such as trailers,
to house the workers, or the construction period can be shifted to avoid peak tourist periods. If
either measure is implemented, no adverse impacts on temporary housing would result.
Government personnel who would travel to the area periodically to perform routine maintenance
on the NDGPS equipment would not adversely impact temporary housing.
Impacts of the preferred alternative on public finances would be insignificant. The
government plans to acquire about 11 acres of land for new sites. Land acquisition would be
either through a lease or direct purchase. If up to 11 acres of land were purchased for installation
of an NDGPS facility, property tax revenues from that land would potentially be decreased and
unavailable to local governments. Based on a study conducted by the USAF at the time the GWEN
facilities were installed, the potential effect of removing 11 acres from the tax base would be
insignificant (USAF, 1987). If the land were leased, no tax revenue would be lost. No significant
impacts would result.
6.11.1.2

Environmental Justice and Protection of Children

Potential impacts on ethnic minority populations, low-income populations, and Native
American groups may differ from impacts on the general population, depending on the make-up
of the particular community and the community’s distinct cultural practices. An example of this
difference is found in the phrase, “differential patterns of consumption of natural resources.”
This term refers to differences in subsistence patterns, such as the dependence by a minority or
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low-income population on indigenous fish, vegetation, and wildlife as a principal part of their
diet, and to differences in the rates and patterns of consumption as compared with rates and
patterns of consumption of the general population (CEQ, 1997).
When determining whether disproportionately high and adverse human health effects would
result on a minority or low-income population, agencies should consider the following three
factors to the extent practicable (CEQ, 1997):
(1)

Whether the health effects are significant (as employed by NEPA), or above generally
accepted norms

(2)

Whether the risk or rate of hazard exposure by a minority or low-income population to an
environmental hazard is significant (as employed by NEPA) and appreciably exceeds or is
likely to appreciably exceed the risk or rate to the general population or other appropriate
comparison group

(3)

Whether health effects occur in a minority or low-income population affected by cumulative
or multiple adverse exposures from environmental hazards.

When determining disproportionately high and adverse environmental effects on a minority or lowincome population, agencies should consider the following to the extent practicable (CEQ, 1997):
(1)

Whether there is or will be an impact on the natural or physical environment that significantly
(as employed by NEPA) and adversely affects a minority or low-income population; such
effects may include ecological, cultural, human health, economic, or social impacts when
those impacts are interrelated to impacts on the natural and physical environment

(2)

Whether environmental effects would be significant (as employed by NEPA) and may have
an adverse impact on minority or low-income populations that appreciably exceeds or is
likely to appreciably exceed those on the general population or other appropriate comparison
group

(3)

Whether the environmental effects occur or would occur in a minority or low-income
population affected by cumulative or multiple adverse exposures from environmental
hazards.

Development of new site locations to support NDGPS will occur at up to 35 sites
throughout CONUS and interior Alaska, therefore, it may not be possible to avoid areas that
contain significant percentages of ethnic minority and low-income populations. However, no
disproportionately high and adverse human health and environmental impacts on ethnic minority
communities and low-income communities will result because of installation and operation of
the proposed NDGPS. No significant short- or long-term impacts on water resources are
expected to occur, as analyzed in Section 6.2. As long as the proposed mitigation measures are
implemented at sites where soil and water table conditions are conducive to copper mobility, no
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adverse impacts to surface water, vegetation, or aquatic biota that may be consumed would occur.
Individual and cumulative impacts on air quality and from noise would be minor, and land use and
socioeconomic impacts would not be significant, as discussed, respectively, in Sections 6.4, 6.5,
6.10 and 6.11.1.1 A discussion of potential effects from exposure to radiofrequency radiation
(RFR) and electromagnetic fields at the NDGPS operating frequency is presented in Section 6.13
of this PEA. The analysis concludes that it is unlikely that anyone would be harmed by RFR
outside the 8 ft-high security fence surrounding the tower, and posted signs warning of the danger
from RF exposure would provide additional security. It is also unlikely that anyone would suffer
electric shock or burns from exposure to the NDGPS electric fields.
Executive Order 13045 addresses safety risks to children that may result from federal
activities. This order requires each federal agency, when taking regulatory action, to identify and
assess environmental health risks attributable to products or substances that children are likely to
come into contact with and that may disproportionately affect children. The order also sets up a
task force to coordinate federal research on safety risks to children. Installation of NDGPS to
provide greater nationwide radionavigation and positioning capabilities is not a covered
regulatory action, and Executive Order 13045 does not specifically apply to such an action.
However, in keeping with the spirit and intent of Executive Order 13045, this PEA examines
possible health and safety risks to those in the vicinity of NDGPS, including children, from
exposure to RF signals emitted by NDGPS and to NDGPS electric and magnetic fields. It is
unlikely that anyone, including children, would be harmed by RFR outside the 8 ft-high security
fence surrounding the ATU, and posted signs warning of the danger from RF exposure would
provide additional security. The high security fence, which would be locked unless maintenance
personnel were present, would prevent small children from entering the fenced area. It is also
unlikely that anyone, including children, would suffer electric shock or burns from exposure to the
NDGPS electric fields. Installation of the NDGPS would be consistent with E.O. 13045. No
significant impacts would result.
6.11.2

Alternative B—Mix of GWEN site and new sites using new equipment

Potential socioeconomic and environmental justice impacts and impacts on children under this
alternative would be comparable to impacts described under Alternative A, and the same
mitigation measures would apply. No significant impacts would result.
6.11.3

Alternative C—All new sites using USCG-like equipment

Under Alternative C, a greater number of new NDGPS reference station sites would be
required nationwide, however, socioeconomic impacts would be equivalent to those described
under Alternative A, and the same mitigation measures would apply. Although the increase in new
sites from Alternatives A and B would increase the likelihood of siting an NDGPS within an area
containing a high percentage of ethnic minority and low-income populations, the potential for
disproportionately high and adverse human health and environmental effects would be low.
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The recommendation to involve the public and minority and low-income populations early in the
NEPA process applies. The unlikely potential for environmental health and safety risks on
children from installation of NDGPS is comparable to Alternative A. No significant impacts
would result.
6.11.4

Alternative D—No-action alternative

The no-action alternative would not cause any direct, adverse resource impacts. Existing
conditions within minority and low-income areas would remain unchanged in areas where new
(non-GWEN) site locations were considered. Decommissioned GWEN facilities would be
dismantled and removed, possibly resulting in a change in land use at locations where minority and
low-income populations currently exist. GWEN site leases with private landowners or land-use
agreements with other federal land managers would be terminated and new land uses considered.
No significant impacts would result.
6.12
6.12.1

ENERGY
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Based on the number of personnel and type of equipment required, the energy used for
construction of an NDGPS reference station, both individually and cumulatively, is not expected to
exceed the capacity of existing services or be difficult to obtain.
During operation, individual NDGPS reference stations would use commercial 3-phase
power that can offer reasonably reliable service year-round. This level of service is expected to
be available, or be extended, to most NDGPS siting areas within the CONUS. Some areas within
the CONUS and the state of Alaska may not offer commercial service within a distance that would
enable economically feasible extension of service lines. The use of generators, solar, or batterypowered equipment may be considered in these rare cases. Broadcast characteristics for each
NDGPS transmitter have not been finalized; however, a 1,000 W capacity transmitter is currently
planned at each site. The energy requirement for NDGPS reference stations would be consistent
with other similar low-power, LF broadcast antennas operating within the U.S. Annual usage of
commercial power and other energy resources for this type of facility and its proposed level of
operation would not be significant for almost every area within the CONUS. For remote areas
such as portions of Alaska, alternative sources of primary power may need to be considered, and
the appropriate state-level permits obtained, if necessary. No significant impact to national or
local energy consumption would result based on these power requirements.
6.12.2

Alternative B—Mix of GWEN sites and new sites using new equipment

The energy requirements under Alternative B are similar to those for Alternative A. No
significant individual or cumulative impacts to energy sources would result.
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6.12.3

Alternative C—All new sites using USCG-like equipment

The energy requirements under Alternative C are similar to those for Alternative A. No
significant individual or cumulative impacts to energy sources would result.
6.12.4

Alternative D—No-action alternative

The no-action alternative would result in minor impacts. Existing energy use would remain
unchanged for areas where new (non-GWEN) site locations were to be considered.
Decommissioned GWEN facilities would be dismantled and removed, possibly resulting in a
minor net reduction in energy use for that service area. BUPG energy requirements (e.g., the use of
diesel fuel) would be eliminated. GWEN site leases with private landowners or land-use
agreements with other federal land managers would be terminated and new land uses considered.
No significant impacts would result.
6.13
6.13.1

HAZARDOUS MATERIALS
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

This alternative envisions the reuse of 32 GWEN properties as NDGPS reference stations and
the relocation of certain GWEN equipment to new sites. In addition, a number of reference
stations would be installed at newly acquired properties. Based on Environmental Baseline
Survey reports prepared by the USAF for 32 GWEN relay nodes proposed for reuse, none of these
properties contain significant amounts of hazardous materials or environmental contamination,
however, additional review and analysis are recommended at Kirtland AFB, New Mexico, and
Pueblo, Colorado. A list of Environmental Baseline Survey reports prepared by COMPA
Industries, Inc., are listed in Table 8.
The relocation of GWEN equipment would not be expected to cause contamination of soil or
water. However, to prevent the assumption of liability for existing contamination at new (nonGWEN) properties acquired by the government, the FHWA should perform environmental due
diligence assessments (EDDAs) in conformance with ASTM standards prior to acquiring those
properties.
NDGPS reference stations consist principally of electronic components, hardware and
subassemblies, and generate little if any hazardous waste. During construction and operation of
the NDGPS reference stations, small amounts of hazardous or regulated materials, such as
petroleum fuels, paints, solvents and cleaners, sealants, herbicides and pesticides, and so on,
would likely be used at the reference station properties. The use and handling of these materials
will be performed according to applicable regulations and manufacturer’s recommendations. No
contamination of the environment will result.
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Table 8
Summary of GWEN Environmental Baseline Surveys

GWEN Site

Report
Date

Adjacent
Field
On-Site
Areas of Site
Survey
Contamination Contamination
Date
Ownership
Concerns
or Concern Exist

Category
Assignment*

Recommendation†

Appleton, WA

6/98

12/10/96 U.S. Govt.

No

No

BUPG: 2,
all else: 1

Proceed, with
consideration of
Deed Covenant &
Reservation of
Access

Austin, NV

7/98

11/14/96 U.S. Govt.
(BLM)

No

No

BUPG: 2,
all else: 1

Proceed

Bakersfield, CA

6/98

12/5/96

Private

Yes

No

BUPG: 2,
all else: 1

Proceed

11/97

10/9/96

Private

No

No

BUPG: 2,
all else: 1

Proceed

Bobo, MS

7/98

2/10/97

U.S. Govt.

No

No

BUPG: 2,
all else: 1

Proceed, with
consideration of
Deed Covenant &
Reservation of
Access

Clark, SD

6/98

10/16/96

Private

No

No

BUPG: 2,
all else: 1

Proceed

12/97

10/15/96

Private

No

No

BUPG: 2,
all else: 1

Proceed

6/98

12/3/97

U.S. Govt.

No

No

BUPG: 2,
all else: 1

Proceed, with
consideration of
Deed Covenant &
Reservation of
Access

10/23/96 U.S. Govt.

No

Yes

BUPG: 2,
all else: 1

Proceed, with
consideration of
Deed Covenant &
Reservation of
Access

Billings, MT

Edinburg, SD
Fenner, CA

Flagstaff, AZ

11/97

Comments

Buried household
waste at site.

NPL hazardous
materials site 1 mi
NW, could impact
groundwater at
GWEN site.

Gettysburg, PA

6/98

3/6/97

U.S. Govt.

Yes

Yes

BUPG: 2,
all else: 1

Proceed, with
consideration of
Deed Covenant &
Reservation of
Access

Goodland, KS

7/97

1/21/97

Private

No

No

BUPG: 2,
all else: 1

Proceed

Grady, AL

7/98

2/13/97

Private

No

No

BUPG: 2,
all else: 1

Proceed

Great Falls, MT

11/97

10/7/96

Private

No

No

BUPG: 2,
all else: 1

Proceed

Hackleburg, AL

7/98

2/12/97

Private

Yes

No

BUPG: 4,
all else: 1

Proceed

A fuel leak occurred
inside the BUPG
shelter.

Hagerstown,
MD

6/98

3/5/97

State of
Maryland

Yes

No

BUPG: 2,
all else: 1

Proceed

Buried trash in
northwest part of
GWEN facility.

Hawk Run, PA

6/98

3/9/97

Private

No

No

BUPG: 2,
all else: 1

Proceed
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Table 8 (concluded)
Summary of GWEN Environmental Baseline Surveys

GWEN Site

Report
Date

Adjacent
Field
On-Site
Areas of Site
Survey
Contamination Contamination
Category
Date
Ownership
Concerns
or Concern Exist Assignment*

Recommendation†

Kirtland AFB,
NM

6/98

2/13/97

U.S. Govt.

Yes

Yes

Klamath Falls,
OR

6/98

11/19/96

Private

No

No

BUPG: 2,
all else: 1

Proceed

Macon, GA

6/98

2/1920/97

Private

No

No

BUPG: 2,
all else: 1

Proceed

Medford, WI

6/98

6/17/97

U.S. Govt.

No

No

BUPG: 2,
all else: 1

Medora, SD

12/97

10/11/96 U.S. Govt.

No

No

BUPG: 2,
all else: 1

Proceed, with
consideration of Deed
Covenant & Reservation
of Access
Site is a portion of
Proceed, with
consideration of Deed Little Missouri
Covenant & Reservation National Grassland.
of Access
Proceed

Onandaga, MI

BUPG: 2,
Proceed
storage
building &
undeveloped
land: 7,
all else: 1

Comments
Storage building on
site may have
contained
hazardous
materials; past
explosives testing
and disposal of
debris nearby may
have contaminated
site.

7/98

4/4/97

Private

No

No

BUPG: 2,
all else: 1

11/97

9/24/96

Private

No

No

BUPG: 2,
all else: 1

Proceed

Pueblo, CO

7/98

1/23/97

U.S. Army

No

Unknown

BUPG: 2,
all else: 1

Proceed

Ronan, MT

11/97

10/4/96

U.S. Govt.

No

No

BUPG: 2,
all else: 1

Savannah
Beach, GA

3/97
(Draft)

2/1011/97

Private

Yes

No

BUPG: 3,
all else: 1

Spokane, WA

6/98

12/5/96

U.S. Govt.

No

No

BUPG: 2,
all else: 1

Summerfield,
TX

7/98

3/6/97

Private

No

No

BUPG: 2,
all else: 1

Proceed, with
consideration of Deed
Covenant & Reservation
of Access
Proceed
A minor fuel leak
occurred in 1996.
Reported to have
been cleaned up.
Proceed, with
consideration of Deed
Covenant & Reservation
of Access
Proceed

Whitney, NE

11/97

10/21/96

Private

No

No

BUPG: 2,
all else: 1

Penobscot, ME

The entire Army
depot is considered
a CERCLIS site.

Proceed

*Definition of All Category Assignments:
1 = No storage, release, or disposal of hazardous materials has occurred and the area is not subject to migration from a release nearby.
2 = Only storage of hazardous materials occurred in this specific area.
3 = Contamination exists but is below the regulatory limit requiring action.
4 = Contamination existed but has been remediated to below the regulatory action level.
7 = Further evaluation required.
†Proceed=transfer of land is acceptable
BUPG = backup power generator
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The standby generator requires storage of diesel fuel and uses lubricating oil and antifreeze.
The storage capacity for diesel fuel would be about 500 gallons in one AST or 1,000 gallons in
two ASTs, which is below the SPCC threshold of 660 gallons in a single tank or 1,320 gallons in
total; therefore, an SPCC Plan is not required by 40 CFR 112. The diesel fuel will be stored in
ASTs with double walls or secondary containment, greatly reducing the potential for leaks to the
environment. The amounts of lubricating oil and antifreeze used would be minor and would not
present a significant risk to the environment.
The USCG-like reference stations may use batteries to provide backup power instead of a
diesel fuel generator. Upon removal or replacement, these batteries will likely be considered a
hazardous waste and would be sent to a waste facility that is licensed to accommodate this type of
waste.
Based on existing information, the FHWA plans to conduct additional EDDAs for GWEN
properties at Kirtland AFB, New Mexico, and Pueblo, Colorado. If those studies find a low risk
of contamination at those properties, no significant hazards to construction or maintenance
personnel would result. If the FHWA analysis finds potential for contamination at significant
levels (i.e., regulatory action levels), those sites would not be used. No significant impacts will
result.
6.13.2

Alternative B—Mix of GWEN sites and new sites using new equipment

The potential for the DGPS program to incur liabilities if this alternative is implemented
would be similar to that for Alternative A. To prevent the assumption of liability for existing
contamination at properties acquired by the NDGPS program, the FHWA should perform EDDAs
in conformance with ASTM standards prior to acquiring those properties.
During construction and operation of the NDGPS reference stations, small amounts of
hazardous or regulated materials, such as petroleum fuels, paints, solvents and cleaners, sealants,
herbicides and pesticides, and so on, would likely be used at the reference station properties. If
these materials are properly used in accordance with the manufacturer’s instruction, no
contamination of the environment will result.
The USCG-like reference stations would likely use batteries for backup power instead of a
diesel-fuel generator. No diesel fuel would be stored on site. Upon removal or replacement, these
batteries would likely be considered a hazardous waste and would be sent to a waste facility that
is licensed to accommodate this type of waste. No significant impacts will result.
6.13.3

Alternative C—All new sites using USCG-like equipment

Implementation of this alternative would result in the installation of 80 to 100 USCG-like
reference stations. The potential for the NDGPS program to incur liability because of the
acquisition of contaminated property and the potential for construction or operation of NDGPS
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reference stations to cause significant contamination would be the same as for Alternative B. No
significant impacts will result.
6.13.4

Alternative D—No-action alternative

Under this alternative, the NDGPS program would not acquire any property or construct any
facilities. There would be no potential for the program to incur liability for contaminated property
or to cause contamination. No significant impacts will result.
6.14
6.14.1

RADIOFREQUENCY RADIATION ENVIRONMENT AND HUMAN EXPOSURE
Alternative A (Preferred Action)—Mix of GWEN sites and equipment plus new
sites and equipment

Under this alternative, 32 existing GWEN relay nodes would be converted to GPS use, which
would entail the removal of the GWEN transmitter and the installation of a new DGPS transmitter
and two new receive antennas. Antennas, towers, and other equipment from 22 additional GWEN
relay nodes and 6 spare GWEN sets would also be relocated and installed at newly constructed
NDGPS reference stations. Finally, 7 NDGPS reference stations would be newly constructed
without use of GWEN sites or equipment. In each of these cases, the NDGPS reference station
would include one transmit antenna and two smaller receive antennas. In regard to the possible
health effects of human exposure to RF radiation, only the transmit antenna is of concern.
The NDGPS reference station transmits a signal at an ERP of 500 W and an operating
frequency of about 300 kHz. That signal generates electric and magnetic fields in the vicinity of
the transmit antenna that generally decrease in field strength with increasing distance from the
antenna. A number of national and international standard-setting bodies, including the American
National Standards Institute (ANSI)/Institute of Electrical and Electronic Engineers (IEEE),
International Radiation Protection Association (IRPA) of the World Health Organization, and the
FCC, have developed or adopted frequency-specific standards for occupational and general public
exposure to electromagnetic fields, such as those generated by NDGPS transmissions. In the
NDGPS operating band, the safety standards define maximum permissible exposure (MPE) for
both electric and magnetic fields. Table 9 lists those MPEs, which are based on a 6-minute
averaging time. The ground-level electric and magnetic fields that would be generated by the
NDGPS transmitter are shown in Table 10 (SRI International, 1998).
As shown by Tables 9 and 10, the NDGPS electric and magnetic fields would exceed the
national and international occupational safety standards only within the inner 8 ft fence surrounding
the transmit tower and antenna. It is expected that the height of the security fence and the barbed
wire atop the fence would effectively discourage trespassing. Signs will be posted warning the
public to stay out of this area. Authorized maintenance personnel will be instructed to make sure
the reference station is not transmitting when they enter this area.
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Table 9
Safety Standards for Human Exposure to RFR at an Operating Frequency of 300 kHz
MPE Level
Organization

Electric Field (V/m)

Magnetic Field (A/m)

Occupational

614

54.33

General Public

614

54.33

614

5.3

87

2.5

Occupational

614

1.63

General Public

614

1.63

ANSI/IEEE*

IRPA
Occupational
General Public
FCC

*Adopted by the USAF as Occupational Safety and Health Standard 48-9 (August 1,1997) and the
Department of Defense as DOD Instruction 605.11 (February 21, 1995).

Table 10
Ground Level Electric and Magnetic Fields at a Typical NDGPS Reference Station
Electric Field
Distance from base of tower (ft)
2

(V/m)
1,200

Magnetic Field
(A/m)
2.87

30 (8 ft security fence)

80

0.191

100

24

0.057

300 (40 ft perimeter fence)

8.0

0.0191

320 (equipment area)

7.5

0.0179

350 (boundary of site)

0.0164

0.0164

Source: SRI International, 1998
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The NDGPS magnetic field would not exceed the national and international safety standards
for exposure of the general public at any place outside the inner 8 ft security fence. As noted
above, public entry into that fenced area is not expected. Outside the 8 ft security fence, the
NDGPS electric and magnetic fields will not exceed the ANSI/IEEE, IRPA, or FCC safety
standards for exposure of the general public to electric fields.
In addition to the possible health effects from absorption of RFR by the human body,
electromagnetic fields at the NDGPS operating frequency can potentially shock an individual
because of either: (1) flow of the received electric field through his or her body touch, or (2)
contact with ungrounded metal objects within the field, thereby completing the ground circuit and
cause flow of electricity through his or her body. The GWEN Final EIS identified a field strength
of about 3,800 V/m as the level necessary to produce sufficient current flow within the body to
cause discomfort to a person (USAF, 1987). At ground level, the NDGPS electric field would be
far less (at least an order of magnitude) than one-tenth of that level and would not harm or cause
discomfort to persons in the vicinity.
The GWEN Final EIS also examined the situation in which a child touches a van that has
nonconducting rubber tires, causing flow of electricity through the child’s body and a shock to the
child (USAF, 1987). The NDGPS electric field would be sufficient to cause that shock only
within about 50 ft of the tower base. The shock would be startling but not harmful to the child. To
be harmed (i.e., burned) by current flow, the child would have to grab a firm hold of a portion of
the vehicle while exposed to an electric field of 430 V/m or more (USAF, 1987). An electric field
of that strength would not occur outside the 8 ft security fence. Adults are physically larger than
children and would require a more intense electric field to create the same current flows as would
occur in a child. The fences at the NDGPS reference stations would be grounded and would not
present a shock or burn hazard.
The measurements by the EPA and FCC at typical AM radio stations showed that the electric
and magnetic fields generated by such stations decrease to levels well below the safety levels
established by the standards within a few hundred feet of the broadcast towers. The same occurs
for NDGPS reference stations. The cumulative level of RFR exposure from an NDGPS reference
station and another nearby radio transmitter, even if directly adjacent to the NDGPS reference
station, would not create a health hazard in areas outside the inner fence of the NDGPS reference
station.
To address the potential for NDGPS reference stations to cause electromagnetic interference
(EMI) with other radio facilities using the same frequency band, or a nearby band, the NTIA
conducted a study of EMI concerns (Lemmon and Ketchum, 1998). The coverage areas of
NDGPS reference stations, and hence the locations and number of stations required to achieve
nationwide coverage, depend on the ERPs of the sites. The assignments of operating frequencies
and ERPs to the broadcast sites are constrained by the requirement that there be no interference
problems among DGPS signals or between DGPS signals and the signals broadcast by other
users of the 285 to 325 kHz band. These other users include Canadian DGPS beacons, Canadian
97

aviation beacons, Mexican aviation beacons, FAA beacons, and radiobeacons licensed by the
FCC. In general, there would not be interference problems among DGPS beacons that do not have
cochannel frequency assignments. During the selection of new sites for NDGPS reference stations,
the government plans to avoid areas where EMI is likely to occur. On the other hand, potential
interference problems do not appear to be entirely avoidable for any choice of the number of sites,
power levels, and frequency assignments. Mutual EMI may result from operation of NDGPS
reference stations and FAA beacons located in the same vicinity. Based on a preliminary NTIA
analysis of possible locations for NDGPS reference stations having an ERP of 300 W, three FAA
beacons would suffer EMI under Phase I. Seven FAA beacons may suffer EMI because of
installation and operation of NDGPS reference stations under Phase II. The number of FAA
beacons affected may change because of the proposed increase to 500 W ERP transmission and
any future changes in the location of NDGPS reference stations. To prevent or minimize these EMI
effects, the NTIA study recommends that the operating frequency of the FAA beacons be changed
to provide frequency separation. Alternately, the ERP of the NDGPS reference stations and/or the
FAA beacons could be reduced in some cases (Lemmon and Ketchum, 1998). Implementation of
these measures to prevent EMI would require coordination with the NTIA Manual of Regulations
and Procedures for Federal Radio Frequency Management (DOC NTIA, 1995), as well as the
FAA and other RF emitters. No significant impacts on public health and no significant EMI with
other systems would result.
6.14.2

Alternative B—Mix of GWEN sites and new sites using new equipment.

The installation of all USCG-like DGPS equipment at both GWEN and newly acquired
NDGPS sites would not alter the anticipated level of impact from RFR or shock from
electromagnetic fields described under Alternative A. Although Alternative A would use a mix of
GWEN equipment and USCG-like DGPS equipment, both types use the same transmit antenna,
which is the only component of concern with regard to possible health effects from RFR exposure.
Maximum ERP level would be 500 W for each transmit antenna. No significant impacts on public
health and no significant EMI with other systems would result.
6.14.3

Alternative C—All new sites using USCG-like equipment.

Under Alternative C, existing USCG equipment would be installed at all proposed NDGPS
sites. The transmit antenna used with existing USCG equipment operates at a maximum 170 W
ERP, resulting in a much lower exposure level than from the GWEN and USCG-like DGPS
transmit antenna. Anticipated levels of impact, therefore, would be lower than those described
under Alternatives A and B. No significant impacts on public health and no significant EMI with
other systems would result.
6.14.4

Alternative D—No-action alternative

Under this alternative, no actions would be taken to convert existing GWEN relay nodes to
NDGPS use, and no new NDGPS reference stations would be built. There would be no new RF
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emissions. Existing RF emissions from the existing GWEN relay nodes would occur in the future
as long as the USAF continued to operate the GWEN system. Because the USAF plans to cease
operation of the GWEN network in the near future, it is expected that GWEN RF transmissions
would end shortly. In any case, the findings of the NRC study, which specifically addressed
human exposure to RFR from GWEN, confirm that no adverse effects on human health will result
from exposure to GWEN RFR (NRC, 1993). No significant impacts on public health and no
significant EMI with other systems would result.
6.15

IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES

This section represents an assessment of whether significant irreversible or irretrievable
commitment of resources would occur either on a long-term or short-term basis. Long-term
resources are permanent in nature and include nonrenewable resources such as certain materials,
human labor, commodities, and natural resources. Short-term resources are materials and labor
used during construction. The following assessment considers commitments for any of the three
project alternatives.
6.15.1

Acceptance of GWEN Sites and Equipment

The NDGPS program proposes to use existing materials, equipment, and infrastructure from
the GWEN program upon decommissioning of those USAF assets. It allows the DOT to avoid
committing resources to new equipment or properties. This arrangement results in efficiencies in
capital expenditures, use of durable goods, and in human labor. Reuse of materials would result in
a minor direct benefit to the environment. Useful materials would not be discarded prematurely to
landfills, and new materials would be spared for other uses. Economic trade-off analyses indicate
that the fiscal benefits over the life of the project would far outweigh the short- and long-term
commitments of resources and capital to install, operate, and maintain an NDGPS service
(NDGPS PIT, 1998).
6.15.2

Personnel and Materials

The proposed NDGPS reference stations are unmanned and can be monitored from a remote
location for functional accuracy and reliability. Personnel used during construction would result
in an irretrievable commitment; however, the number of workers and the expected duration of
equipment installation do not represent a significant expenditure, regardless of the local or
regional economy involved. Long-term use of materials for NDGPS sites using new equipment
and property would involve the use of standard tower structures, electronic equipment, and
construction materials available commercially. These materials have the potential for reuse, after
NDGPS is decommissioned, for other purposes, if necessary.
Maintenance and quality assurance activities would require a commitment of human
resources. Upon complete installation, only one or two technicians or grounds maintenance
personnel will visit the facility per quarter. These visits typically involve inspection, cleaning,
and preventive maintenance of NDGPS subsystems, components, and hardware. These activities
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are confined to the project area and do not require major physical changes to the reference station.
Hence, the life-cycle effect of maintenance would not result in significant impacts to
environmental, socioeconomic, or cultural resources. During operation, quality assurance
monitoring would occur from remote locations using existing levels or minor increases in
personnel and monitoring equipment.
6.15.3

Decommissioning

If used for the full project life of the NDGPS program, approximately 15 years, most or all of
the resources committed to the project would be either obsolete or structurally inferior for reuse.
Decommissioning would be performed according to applicable federal environmental regulations
and established USCG protocols in force at that time. A commitment of human resources is
required to decommission the facilities, remove materials and equipment, and restore the property.
This commitment of resources, similar to project installation, is not considered significant.
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7

MITIGATION MEASURES

For NDGPS reference stations proposed at new (non-GWEN) properties, no significant
environmental impacts are anticipated from the implementation of either the preferred action or
any of the alternative actions provided that sensitive environmental resources or conditions are
avoided during site selection. Environmental site-selection criteria will be applied and agency
consultation performed as part of the proposed action to ensure that unforeseeable, site-specific
adverse impacts will not be significant. The environmental site selection criteria for new sites and
agency consultation and mitigation measures to be taken for all NDGPS sites are summarized in
Table 11 and discussed in Section 6. If impact avoidance cannot be achieved, specific mitigation
measures including agency consultation will be taken by the FHWA to reduce any potentially
significant impacts to less than significant levels.
For NDGPS reference stations proposed at existing GWEN properties, no environmental
resources or conditions will be significantly affected; however, confirmation of this assessment at
the site-specific level would be required for the following resources or conditions: flora and
fauna, cultural resources, land use, and RF effects (see Table 11). To confirm that no potentially
significant impact to these resources will occur, consultation with appropriate resource agencies,
and possibly other mitigation measures, will be performed as necessary.
To the extent possible, FHWA plans to adhere to the environmental siting criteria and/or
implement the mitigation measures identified herein in order to eliminate all significant adverse
environmental effects. Only in the unlikely situation that planned mitigation measures cannot be
undertaken or would not be effective, would additional site-specific NEPA analysis and mitigation
be prepared by the FHWA.
Table 11 is designed to assist the FHWA in selecting sites for NDGPS reference stations and
determining the proper level of environmental review for those sites. Avoidance during site
selection is the primary means of preventing significant impacts. If avoidance through site
selection is not possible, mitigation measures indicated herein will be implemented as needed at
new sites or at GWEN sites proposed for use as NDGPS reference stations.
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Table 11
Environmental Siting Criteria and Consultation and Mitigation Measures
for NDGPS Facilities at New Locations and GWEN Locations
Consultation and Mitigation
Resource
Geology
(see § 6.1)

Environmental Siting
Criteria for New Sites

New Sites

GWEN Sites

Avoid unstable slopes
and highly erodible or
eroded soils

Apply standard erosion
control measures

Apply standard erosion
control measures

Avoid conflicts with
mineral rights and known
mineral deposits
(including oil and gas)

Compensate for loss of
access to resource

None

Avoid areas known or
expected to contain
paleontological resources

Monitor during construction
using a qualified
paleontologist

None

Water Quality
(see §6.2)

Avoid areas with
seasonally high ground
water and acidic soils, or
set back copper ground
plane >300 ft from
surface water

Apply lime to acidic soil;
evaluate conditions at
decommissioning

Evaluate conditions at
decommissioning

Ecologically
Sensitive Areas
(see § 6.3)

Avoid federaljurisdictional wetlands

Obtain USACE dredge and
fill permit and/or compensate
for loss of wetlands

None

Avoid the 100-year
floodplain

Raise facilities above 100year flood level or flood-proof
facilities

None

Air Quality
(see § 6.4)

None

Obtain local permits for
BUPG; suppress dust
emissions during
construction

Obtain local permits for
BUPG; suppress dust
emissions during
construction

Noise
(see § 6.5)

None

Equip the BUPG with
silencer; limit construction to
normal working hours and
shut off equipment when not
in use

Equip the BUPG with
silencer; limit construction to
normal working hours and
shut off equipment when not
in use
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Table 11 (continued)
Environmental Siting Criteria and Consultation and Mitigation Measures
for NDGPS Facilities at New Locations and GWEN Locations

Resource
Visual
Resources
(see § 6.6)

Flora and Fauna
(see § 6.7)

Cultural
Resources
(see § 6.8)

Recreation
(see §6.9)

Consultation and Mitigation

Environmental Siting
Criteria for New Sites

New Sites

GWEN Sites

Avoid areas within view
of moderately to highly
sensitive public use
areas

None

None

Avoid designated or
candidate wild and
scenic river areas

None

None

Avoid critical habitat for
threatened and
endangered species

Consult with USFWS and
state agencies regarding
protected species; alter
facility layout to reduce level
of impact

Consult with USFWS and
state agencies regarding
protected species; alter
facility to reduce level of
impact

Avoid critical avian
habitats and vicinity
within major flyways

Consult with USFWS
regarding MBTA; mark tower,
guy wires and overhead
power lines

Consult with USFWS
regarding MBTA; mark tower,
guy wires and overhead
power lines

Avoid rare native plant
communities

Consult with state agencies
and natural heritage
database; conduct survey
and alter site layout to avoid
rare plants

Consult with state agencies
and natural heritage
database; conduct survey
and alter site layout to avoid
rare plants

Avoid siting on properties
listed or eligible for listing
on the NRHP or within
1.5 mi of historic
properties with high
visual sensitivity

Consult with SHPO; perform
data recovery per
consultation with SHPO and
ACHP

Consult with SHPO; perform
data recovery per
consultation with SHPO and
ACHP

Consult with traditional
Avoid resources or
properties of significance cultural leaders on
to Native Americans
appropriate methods to
reduce potential impacts

None

Avoid national, state,
regional, and local parks
and recreation areas

None

None
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Table 11 (concluded)
Environmental Siting Criteria and Consultation and Mitigation Measures
for NDGPS Facilities at New Locations and GWEN Locations
Consultation and Mitigation

Environmental Siting
Criteria for New Sites

New Sites

GWEN Sites

Avoid areas where
NDGPS would conflict
with land-use plans or
local zoning

Consult with local planning
jurisdiction; alter facility
design to reduce or eliminate
potential conflict

Consult with local planning
jurisdiction; alter facility
design to reduce or eliminate
potential conflict

Avoid designated prime,
unique, or state- or localimportance farmland

Complete Farmland
Conversion Impact Rating
form

None

Avoid state and federal
lands where management
plans are incompatible
with NDGPS

Alter facility design to reduce
or eliminate potential conflict

None

Avoid conflicts with
approved state and local
coastal zone
management plans

Alter facility design to reduce
or eliminate potential conflict

None

Socioeconomics
& Environmental
Justice
(see § 6.11)

None

Supply temporary housing
for construction workers if
needed

None

Energy
(see § 6.12)

None

None

None

Hazardous
Materials
(see § 6.13)

None

Prepare EDDAs

Prepare EDDAs at Kirtland
AFB, NM, and Pueblo, CO,
GWEN relay nodes

Radiofrequency
Effects
(see § 6.14)

Avoid areas near other
radio facilities where EMI
is possible

Consult with NTIA; analyze
assigned frequency for
EMI/EMC; reassign operating
frequencies; or reduce ERP

Consult with NTIA; analyze
assigned frequency for
EMI/EMC; reassign operating
frequencies; or reduce ERP

None

Maintain security fences and
signs to warn of RF exposure
hazard

Maintain security fences and
signs to warn of RF exposure
hazard

Resource
Land Use
(see § 6.10)
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8 CONCLUSION

This Final PEA, prepared for a network of NDGPS reference stations, supports the
conclusion that potentially significant environmental impacts can either be avoided during site
selection or mitigated via appropriate mitigation measures. No significant site-specific
environmental impacts will occur as a result of implementation of the preferred or alternative
actions.
For NDGPS reference stations proposed at existing GWEN properties, no environmental
resources or conditions will be significantly affected; however, confirmation of this assessment
will be performed at the site-specific level for the following resources or conditions: flora and
fauna, cultural resources, land use, and RF effects. To confirm that no potentially significant
impacts to these resources will occur, consultation with appropriate resource agencies, and
implementation of other mitigation measures, will be undertaken.
For proposed NDGPS reference stations proposed on other (non-GWEN) properties, it is
anticipated that potentially significant impacts can be avoided during the selection of candidate
sites. Specific environmental siting criteria are described in this document that will allow the
FHWA to avoid potentially significant impacts. For environmental siting criteria that cannot be
met during the site-selection phase, mitigation measures will be taken to reduce or eliminate any
potentially significant environmental impact to an insignificant level. To confirm that no
potentially significant impacts to these resources will occur, consultation with appropriate
resource agencies, and implementation of mitigation measures, will be undertaken.
Implementing the preferred action or any of the alternative actions would not result in a direct
taking or constructive use of lands protected by Section 4(f) of the DOT Act.
A Finding of No Significant Impact (FONSI) is recommended at the programmatic level for
the deployment of NDGPS reference stations.
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MEMORANDUM OF AGREEMENT
FOR THE ESTABLISHMENT AND OPERATION OF THE
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MEMORANDUM OF AGREEMENT
FOR THE ESTABLISHMENT AND OPERATION OF THE
NATIONWIDE DIFFERENTIAL GLOBAL POSITIONING SYSTEM
(NDGPS)

THIS AGREEMENT IS MADE AND ENTERED INTO BY AND AMONGST:
HEADQUARTERS U.S. AIR FORCE AIR COMBAT COMMAND AND THE U.S.
ARMY CORPS OF ENGINEERS OF THE U.S. DEPARTMENT OF DEFENSE;
THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION OF THE U.S.
DEPARTMENT OF COMMERCE; AND
THE FEDERAL RAILROAD ADMINISTRATION, THE FEDERAL HIGHWAY
ADMINISTRATION, THE U.S. COAST GUARD, AND THE OFFICE OF THE
SECRETARY OF TRANSPORTATION OF THE U.S. DEPARTMENT OF
TRANSPORTATION
I.

PURPOSE:
A.

This Memorandum of Agreement (MOA), and such supplements as may be agreed to,
provide the basis for cooperative efforts among the U.S. Air Force (USAF), the U.S.
Army Corps of Engineers (USACE), the National Oceanic and Atmospheric
Administration (NOAA), the Federal Railroad Administration (FRA), the Federal
Highway Administration (FHWA), the U.S. Coast Guard (USCG), and the Office of the
Secretary of Transportation (OST) in the establishment of the U.S. Department of
Transportation’s (USDOT) Nationwide Differential Global Positioning System
(NDGPS) radionavigation service.

B.

This agreement provides for the maximum use of existing infrastructure and resources
within each agency to the mutual benefit of all agencies and the general public.
Specifically, this agreement establishes the overall policies, relationships, and
responsibilities guiding interagency activities necessary to establish, operate, and
manage the NDGPS as authorized by Section 346 of Public Law 105-66 of October 27,
1997 (Attachment A) including the temporary and permanent transfer of mutually
selected USAF Ground Wave Emergency Network (GWEN) sites and equipment to
USDOT.
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II.

BACKGROUND:
A.

In Presidential Decision Directive NSTC-6, U.S. Global Positioning System Policy,
(March 28, 1996), the President designated the USDOT as the Nation's, “lead agency for
all Federal civil GPS matters.” In addition, the President directed the USDOT to
"develop and implement U.S. Government augmentations to the basic GPS for
transportation applications." The USCG established the Maritime DGPS Service, a GPS
augmentation providing service for coastal coverage of the continental U.S., the Great
Lakes, Puerto Rico, portions of Alaska and Hawaii, and portions of the Mississippi
River Basin. This service meets the requirements of U.S. harbor entrance and approach
areas defined in the current version of the Federal Radionavigation Plan. Differential
GPS (DGPS) corrections are broadcast on long-established international marine
radiobeacon frequencies (285-325 kHz). The USCG Maritime DGPS Service is
operated in cooperation with the USACE and the National Geodetic Survey.

B.

The Technical Report to the Secretary of Transportation on a National Approach to
Augmented GPS Services (December 1994) recommended implementation of a Coast
Guard-like system for use in land navigation and positioning applications in those
sections of the nation not currently covered by the USCG Maritime DGPS Service. To
accomplish this, the USDOT formed the DGPS Policy and Implementation Team under
an Executive Steering Group. The NDGPS Policy and Implementation Team found that
the current most viable GPS augmentation option which could satisfy most surface
applications needs is the DGPS operated to the USCG DGPS Navigation Service
Broadcast Standard, Commandant Instruction M16577.1.

C.

During its study, the NDGPS Policy and Implementation Team learned of the USAF
plans to decommission the Ground Wave Emergency Network (GWEN). GWEN
provides emergency communications using fifty-three transmitter sites located across the
continental U.S. The Single Channel Anti-Jam Man Portable (SCAMP) is to replace
GWEN. The GWEN sites operate on frequencies near the USCG DGPS radiobeacon
frequencies. During 1997, the USAF loaned the GWEN site located near Appleton,
Washington, to the FRA and USCG to be converted to a USCG DGPS station as a proof
of concept. The Appleton station provided DGPS coverage to the navigable portions of
the Columbia and Snake Rivers and the Positive Train Separation test-bed supported by
the FRA. Based on the successful results of this prototype, the NDGPS Policy and
Implementation Team determined that conversion of GWEN sites to civil DGPS use
provided a cost-avoidance opportunity in the establishment of the NDGPS. The team
presented its results to the Executive Steering Group on August 14, 1997. The consensus
of the Executive Steering Group was to expand the Coast Guard’s DGPS into a
nationwide system.

D.

On October 27, 1997, Section 346 of Public Law 105-66 (Attachment A) authorized the
USDOT to establish, operate, and manage the NDGPS including taking receipt of
necessary GWEN sites and equipment. A coverage plan was developed to meet FRA
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requirements for use in its train-control initiatives. To complete the required coverage
under this plan, many of the GWEN sites will be converted at their current locations,
from other GWEN sites the equipment will be moved to locations better suited for
optimum coverage to the nation, and some non-GWEN stations will be established.
E.

III.

The NDGPS project plans to install 65 to 75 sites under the scope of this agreement.
The final NDGPS will have 125 to 135 sites, including the current Coast Guard and
Army Corps of Engineers sites and the sites installed under this MOA. These sites will
be compatible with, and integrated into, the Maritime DGPS Service operated by the
Coast Guard and the Continuously Operating Reference Station (CORS) network of the
National Geodetic Survey. Plans based upon historical Congressional appropriations
for the NDGPS project a completion date in Calendar Year 2003. The expected system
life cycle is fifteen years.

IMPLEMENTATION AND FUNDING:
A.

Implementation of this MOA will be performed by the appropriate elements of the
USAF, USACE, NOAA, and participating USDOT agencies. For the USAF the
responsible organization is the USAF Headquarters Air Combat Command. For NOAA
the responsible organization is the National Geodetic Survey (NGS). For the USACE
the responsible organizations are the individual field offices in coordination with their
chain of command. For the FRA the responsible organization is the Office of the
Associate Administrator for Railroad Development. For the FHWA the responsible
organization is the Office of the Associate Administrator for Research and Development.
For the USCG the responsible organization is the Director of Operations Policy.

B.

The NDGPS Policy and Implementation Team will conduct overall coordination of the
NDGPS. The functions of the NDGPS Policy and Implementation Team are: to
coordinate interagency actions affecting the NDGPS; to serve as a forum to raise,
discuss, and resolve issues concerning the NDGPS; to monitor compliance with
interagency memoranda of agreement regarding the NDGPS; and to advise agencies as
appropriate. The team will consist of members from each of the organizations that are
signatories to this agreement. Members will be designated in writing and each will be
responsible for coordinating his or her organization’s activities and reporting those
activities to the team. The team chairman will be the representative from the USDOT
OST.

C.

The FRA, in coordination with the NDGPS Policy and Implementation Team and the
USCG, will submit and defend funding requests for the full cost of providing the
NDGPS. These requests are to include implementation, operation, maintenance, and
eventual decommissioning, including but not limited to real property disposal and
environmental remediation, and the execution of the specified activities below.
Agencies with funding requirements are required to submit their requirements and cost
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estimates to the FRA in sufficient time to enter the Congressional budget cycle. The
FRA shall specify submission dates as necessary.

IV.

D.

No fund transfers are required to or from the USAF under this MOA. Agencies will
ensure adequate funding is available via direct appropriation, transfer, or reimbursable
agreement prior to undertaking work associated with their responsibilities under this
MOA. The Coast Guard will ensure adequate funding is available from all other
agencies and/or Departments via direct appropriation, transfer, or reimbursable
agreement prior to undertaking work associated with their responsibilities under this
MOA. Agencies shall be responsible for compliance with all laws, regulations, and
federal policies for obligation and management of funds as applicable.

E.

The Secretary of Transportation's authority to establish, operate, and manage the NDGPS
pursuant to Section 346 of Public Law 105-66 is delegated to the USCG in a Federal
Regulation issued to Part I of Title 49 of the Code of Federal Regulations (CFR). The
delegation to the USCG does not include responsibility for determining the Federal
requirements for the NDGPS. This authority is delegated to the FRA. The delegation to
the USCG also does not include the responsibility for acting as lead USDOT agency for
matters relating to the National Environmental Policy Act (NEPA). The FHWA is
delegated authority for matters relating to NEPA and the NDGPS. Neither the delegation
addressed here nor this MOA requires the Coast Guard to fund the NDGPS; rather the
FRA is responsible for funding the NDGPS as per paragraph III.C.

F.

The parties agree that the FHWA will be the lead agency, as defined in 40 CFR 1501.5,
for NEPA compliance related to the establishment of the NDGPS. The parties agree to
use the FHWA implementing regulations (23 CFR 771) for environmental impact
analysis and procedural compliance with NEPA. The FHWA will prepare NEPA
documents for the entire NDGPS program as well as for specific sites and will
distribute copies of all NEPA documents to the cooperating agencies participating in
NDGPS deployment. The FHWA may request that cooperating agencies provide
information and analysis in areas of the cooperating agencies special expertise. The
FHWA will give the technical and environmental reviewers of each of the cooperating
agencies the opportunity to review and comment on the programmatic and site-specific
NEPA documents for technical accuracy and adequacy at the preliminary draft stage
(i.e., prior to release of the draft document to the public) and at the preliminary final
document stage (i.e., prior to release of the final document to the public).

RESPONSIBILITIES OF THE PARTIES:

The parties agree that they will carry out their respective responsibilities listed herein and those which
they subsequently agree to be responsible for in any supplements to this agreement.
A.

OFFICE OF THE SECRETARY OF TRANSPORTATION will perform, or arrange
to have performed, the following actions:
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B.

1.

Designate a representative to serve as chairperson of the NDGPS Policy and
Implementation Team.

2.

Coordinate interagency funding and seek transfer authority as appropriate as
determined through the budget process.

3.

Resolve issues, as required, including those associated with the early termination
of a party's participation in this agreement, if need be, as indicated in Section V.

4.

Coordinate the decommissioning of the NDGPS at the appropriate time.

UNITED STATES AIR FORCE, HEADQUARTERS AIR COMBAT COMMAND
(HQ ACC) will perform, or arrange to have performed, the following actions:
1.

Provide two points of contact, a primary and an alternate, to provide for a GWEN
Program liaison to the NDGPS Policy and Implementation Team.

2.

Continue as the lead command within the USAF for coordination of GWEN and
GWEN-related issues.

3.

Identify specific GWEN sites and spare hardware available for transfer during the
GWEN decommissioning phases. The NDGPS project will bear the cost of
deinstallation, shipping and storage of spare hardware for installation at new
NDGPS broadcast locations. NDGPS may utilize the following GWEN hardware
components:
a)

299-foot guyed antenna with hazard lighting system,

b)

Backup Power Group (BUPG),

c)

Electronics equipment shelter, and

d)

Antenna Tuning Unit (ATU)

4.

Coordinate with U.S. Strategic Command (STRATCOM) on issues concerning
total GWEN system performance as a result of removing sites from the network.

5.

Remove and dispose of the GWEN equipment not required for NDGPS use at an
existing GWEN broadcast site prior to site transfer for NDGPS use. The U.S.
Coast Guard, as advised by the NDGPS Policy and Implementation Team, will
identify GWEN equipment not required.

Nationwide DGPS
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6.

Coordinate with the USACE for the transfer to the USDOT of real property
accountability for the GWEN sites that will be converted to NDGPS broadcast
sites.

7.

Retain responsibility for all GWEN properties and equipment not transferred for
use by the NDGPS service.

8.

Complete baseline environmental assessments for each GWEN site being
transferred for NDGPS use. The assessments will include a survey that identifies
the potential for contamination of the properties and an inventory of any protected
areas or species located at or adjacent to the GWEN site. Provide one copy of
the baseline environmental assessment reports to the USDOT OST representative.

C.

U.S. ARMY CORPS OF ENGINEERS will perform, or arrange to have performed, on
a reimbursable basis and subject to the availability of funds made available via a
separate written agreement between the USACE and the FRA, the following actions:

1.

Provide two points of contact, a primary and an alternate, to provide for agency liaison
on real estate and other engineering or construction management services to the NDGPS
Policy and Implementation Team.

2.

Provide real-estate services and property-management services including, but not limited
to, real property, planning, appraisal, acquisition, leasing, management, and disposal
requested by the USCG or the NDGPS Policy and Implementation Team. Site locations
for any new NDGPS broadcast sites will be identified by the NDGPS Policy and
Implementation Team with such input from the USACE as may be requested.

3.

Provide engineering, design, environmental assessment, maintenance, or construction
management services requested by the USCG or the NDGPS Policy and Implementation
Team.

D.

FEDERAL RAILROAD ADMINISTRATION will perform, or arrange to have
performed, subject to the availability of funds, the following actions:
1.

Designate two agency representatives, a primary and an alternate, for
participation on the NDGPS Policy and Implementation Team.

2.

Provide liaison to U.S. railroad owners and operators regarding the NDGPS and
provide their documented NDGPS requirements to the NDGPS Policy and
Implementation Team.

3.

Coordinate with the USCG to develop NDGPS notification methods and lists to
notify NDGPS users of any service outages and planned service outages.

Nationwide DGPS
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4.

Complete the NDGPS operational requirements document (ORD) and submit it to
the NDGPS Policy and Implementation Team for review prior to final approval
by the FRA Administrator.

5.

In coordination with the NDGPS Policy and Implementation Team and the USCG,
submit and defend funding requests for implementation, operation, maintenance,
and decommissioning of the NDGPS.

6.

Verify that NDGPS broadcast coverage and performance is meeting the
requirements of railroad users.

7.

Acquire commercial engineering services as required to complement the USCG’s
installation responsibilities. Commercial services may also be used to deinstall,
ship, store, and refurbish, as needed, spare GWEN hardware which is moved to a
new location for reuse as a NDGPS site.

E.

FEDERAL HIGHWAY ADMINISTRATION will perform, or arrange to have
performed, on a reimbursable basis and subject to the availability of funds made
available via a separate written agreement between FHWA and the FRA, the
following actions:

1.

Identify an agency representative for participation on the NDGPS Policy and
Implementation Team. The total staff months shall not exceed four per year.

2.

Complete the appropriate NEPA environmental impact analyses and
documentation and any environmental requirements identified during the NEPA
process for the NDGPS service. NEPA-process documentation will be submitted
to the NDGPS Policy and Implementation Team.

3.

Provide liaison to state transportation agencies regarding the NDGPS.

4.

Coordinate with the USCG to develop NDGPS notification methods and lists to
notify NDGPS users of any service outages and planned service outages.

5.

Refine the design for the broadcast site network to provide for the required
service coverage. This specifically involves:

Nationwide DGPS

a)

Selecting approximate site locations based on signal coverage needs.

b)

Selecting a candidate broadcast frequency in the marine radiobeacon band
and broadcast range for each site.

c)

Providing preliminary coordination of the selected candidate frequencies
and ranges with the radiobeacon frequency managers of the Federal
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Aviation Administration (FAA) and Canada to ensure noninterference.
Formal coordination will be performed by the USCG.
d)

Coordinating with the FAA to move interfering aerobeacons to new frequencies.
Formal coordination will be performed by the USCG. Funding for the cost of
changing aerobeacon frequencies will be in accordance with Section III of this
MOA.

6.

Assist in coordination efforts with state and local governments to identify
candidate sites suitable to support NDGPS broadcast facilities in the approximate
locations selected that do not have existing GWEN broadcast facilities. Generic
NDGPS site selection criteria will be provided by the USCG.

7.

Provide management for the coverage measurement of each NDGPS broadcast
site after each site becomes operational. If there are any unexpected coverage
gaps or localized interference problems, provide OST with data, supporting
rationale, and recommendations on how to resolve the issue.

F.

U.S. COAST GUARD will perform, or arrange to have performed, on a
reimbursable basis and subject to the availability of funds made available via a
separate written agreement between USCG and the FRA, the following actions:

1.

Designate two agency representatives, a primary and alternate, for participation
on the NDGPS Policy and Implementation Team.

2.

Acquire administrative control over and maintain real property, including land
and improvements, as may be necessary to establish, maintain, and operate the
NDGPS.

3.

Provide maritime safety requirements for NDGPS to the NDGPS Policy and
Implementation Team.

4.

Furnish technical expertise and support as required to ensure that each NDGPS
broadcast site installation will meet USCG DGPS broadcast signal specifications.
This may include, but is not limited to, providing:

Nationwide DGPS

a)

Generic DGPS broadcast site selection criteria;

b)

Engineering specifications, drawings, and instructions for the installation
of the same type of DGPS equipment and broadcast transmitter as used in
the USCG’s Maritime DGPS service;

c)

Technical advice on alternative engineering solutions to environmental
concerns that may be found during site assessments;
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d)

Quality assurance reviews of site design and installation plans;

e)

Engineering teams to visit candidate sites as required for final site
selection;

f)

Engineering team visits to the NDGPS sites as required to select and mark
the placement of the two required GPS antenna mast locations;

g)

Installation quality assurance visits to check and certify the NDGPS
broadcast sites prior to initial operation.

5.

Procure additional DGPS equipment to support installations at NDGPS broadcast
sites. Equipment procurement by the USCG will be standard USCG DGPS
equipment; i.e., GPS reference stations with antennas, DGPS integrity monitors
with antennas, radiobeacon transmitter, network interface unit, and uninterruptible
power supply. This equipment would be stored and maintained by the USCG
DGPS Depot until issued for installation.

6.

Arrange for construction and/or equipment installation as required at the NDGPS
control station and at each NDGPS broadcast site.

7.

Provide operational control and monitoring of NDGPS transmissions. This
would require the following actions:
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a)

Staff the NDGPS control station with trained personnel;

b)

Establish control communication service between the NDGPS control
station and each NDGPS broadcast site;

c)

Initiate requests for immediate and priority technical responses as
necessary to meet site operations to USCG DGPS Broadcast Standards;

d)

Coordinate with FRA and FHWA to develop NDGPS notification
methods and lists;

e)

Notify NDGPS users of any service outages and planned service outages;

f)

Coordinate with OST, FRA, FHWA, NOAA, and USACE, on any issues
or concerns affecting the operations, maintenance, or safety of the
NDGPS;

g)

Develop the NDGPS Concept of Operations to meet the NDGPS
operational requirements and submit it to the NDGPS Policy and
Implementation Team for approval.
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8.

Provide depot support of the GPS reference stations, DGPS integrity monitors,
radiobeacon transmitters, network interface units, and uninterruptible power
supplies. The USCG ability to provide this depot support would be dependent on
NDGPS use of standard USCG DGPS equipment.

9.

Provide electronics system life-cycle support through the USCG DGPS System
Management and Engineering Facility (SMEF). The USCG ability to provide
SMEF support is dependent on NDGPS use of standard USCG DGPS equipment.

10.

Contract or provide organizational/intermediate level support which includes
casualty response and preventive maintenance for NDGPS broadcast sites.

11.

As frequency manager:

a)

Obtain frequency and range authorization for NDGPS transmissions for each
broadcast site. USCG action to gain authorization will be advised by a network
frequency plan from the NDGPS Policy and Implementation Team.

b)

Develop radio frequency interference protection standards for NDGPS.

12.

In cooperation with the Department of Defense, ensure that the use of the NDGPS
is denied to any enemy of the United States.

13.

In cooperation with industries, universities, and state governments, develop
standards for the NDGPS.

14.

At the request of OST, develop plans and prepare funding estimates required to
perform the following additional provisions of Public Law 105-66, Section 346:

a)

In cooperation with industries, universities, and state governments:

(1)

Investigate improvements to the NDGPS;

(2)

Sponsor the development of new applications for the NDGPS.

b)

Provide for the continual upgrading of the NDGPS to improve the performance of
the system and to address the needs of the federal, state and local governments
and the general public.

15.

At the end of the life of the system, or as necessary, dispose of standard USCG
DGPS equipment; i.e., GPS reference stations with antennas, DGPS integrity
monitors with antennas, radiobeacon transmitter, network interface unit, and
uninterruptible power supply.

Nationwide DGPS
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V.

G.

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
(NOAA) will perform, or arrange to have performed, on a reimbursable basis
and subject to the availability of funds made available via a separate written
agreement between NOAA and the FRA, the following actions:

1.

Identify two agency representatives, a primary and an alternate, for participation
on the NDGPS Policy and Implementation Team.

2.

Provide surveying and shipping industry requirements for NDGPS to the NDGPS
Policy and Implementation Team.

3.

Establish and maintain coordinates in the official datum of the United States for
each NDGPS broadcast site’s reference station. The official datum, at the time of
this MOA is North American Datum of 1983 (NAD 83).

4.

Integrate each NDGPS reference station into the Continuously Operating
Reference Stations (CORS) system.

5.

Coordinate the investigation of the use of NDGPS reference stations in the
Integrated Precipitable Water Vapor System with NOAA’s Forecast Systems
Laboratory. If successful, add Integrated Precipitable Water Vapor System
equipment to NDGPS reference stations as necessary.

MODIFICATION AND TERMINATION:
A.

This MOA will be reviewed as deemed necessary by any party. It is subject to
modification at any time upon joint written approval of all parties. Supplements to this
MOA are allowed between all or some of the parties to further clarify agreements made
herein or to address additional aspects of the project not foreseen in this MOA.
Signatory level may be as deemed appropriate by the participants in the supplement. At
a minimum, the points of contact of the agencies participating in this MOA must be
informed of the supplement and given a copy when it is made effective. The Chairman
of the Policy and Implementation Team shall maintain this MOA and any of its
supplements.

B.

The participation in this agreement by any agency may be terminated by written notice to
the other parties 180 days prior to the desired termination. Agencies seeking termination
that have unfulfilled responsibilities under the MOA, such as disposal of equipment or
property, must arrange for those responsibilities to be completed, to the reasonable
satisfaction of all the remaining parties in the agreement. In the event that an agency
wishes to terminate their participation in this agreement, but cannot reasonably satisfy
one or more of the remaining parties, the agency seeking termination may forward an
appeal to the Deputy Assistant Secretary for Transportation Policy for resolution.

Nationwide DGPS
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VII.

VI.

OTHER PROVISIONS:

A.

Any activities undertaken by the parties pursuant to this MOA are subject to the
availability of appropriated funds and proper authorization.

B.

Nothing herein is intended to conflict with current directives of any participating agency.
If the terms of this MOA are inconsistent with existing directives of any of the parties
entering into the MOA, then those portions of the MOA which are determined to be
inconsistent shall be invalid. The remaining terms and conditions that are not affected by
inconsistency shall remain in full force and effect. At the first opportunity for review of
the MOA, such changes as deemed necessary will be accomplished by either an
amendment to this MOA or by entering into a new agreement, whichever is deemed
expedient and in the interests of all parties.

EFFECTIVE DATE:
A.

VIII.

The effective date of this agreement shall be the last date of the last signature affixed on
the following page.

EXECUTION OF AGREEMENT:
A.

This agreement is being executed in seven (7) counterpart originals.
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ATTACHMENT A
TO MEMORANDUM OF AGREEMENT
FOR THE ESTABLISHMENT OF THE
NATIONWIDE DIFFERENTIAL GLOBAL POSITIONING SYSTEM
PUBLIC LAW 105-66, October 27, 1997
SEC. 346.
(a) As soon as practicable after the date of enactment of this Act, the Secretary of
Transportation, acting for the Department of Transportation, may take receipt of such equipment and sites
of the Ground Wave Emergency Network (referred to in this section as “GWEN”) as the Secretary of
Transportation determines to be necessary for the establishment of a nationwide system to be known as
the “Nationwide Differential Global Positioning System” (referred to in this section as “NDGPS”).
(b) As soon as practicable after the date of enactment of this Act, the Secretary of
Transportation may establish the NDGPS. In establishing the NDGPS, the Secretary of
Transportation may-(1) if feasible, reuse GWEN equipment and sites transferred to the Department of
Transportation under subsection (a);
(2) to the maximum extent practicable, use contractor services to install the
NDGPS;
(3) modify the positioning system operated by the Coast Guard at the time of the
establishment of the NDGPS to integrate the reference stations made available
pursuant to subsection (a);
(4) in cooperation with the Secretary of Commerce, ensure that the reference
stations referred to in paragraph (3) are compatible with, and integrated into, the
Continuously Operating Reference Station (commonly referred to as “CORS”)
system of the National Geodetic Survey of the Department of Commerce; and
(5) in cooperation with the Secretary of Commerce, investigate the use of the
NDGPS reference stations for the Global Positioning System Integrated
Precipitable Water Vapor System of the National Oceanic and Atmospheric
Administration.
(c) The Secretary of Transportation may-(1) manage and operate the NDGPS;
(2) ensure that the service of the NDGPS is provided without the assessment of
any user fee; and
(3) in cooperation with the Secretary of Defense, ensure that the use of the
NDGPS is denied to any enemy of the United States.
(d) In any case in which the Secretary of Transportation determines that contracting for
the maintenance of 1 or more NDGPS reference stations is cost-effective, the Secretary of
Transportation may enter into a contract to provide for that maintenance.
(e) The Secretary of Transportation may-(1) in cooperation with appropriate representatives of private industries and
universities and officials of State governments-(A) investigate improvements (including potential improvements) to the
NDGPS;
(B) develop standards for the NDGPS; and
(C) sponsor the development of new applications for the NDGPS; and
(2) provide for the continual upgrading of the NDGPS to improve performance
and address the needs of-(A) the Federal Government;
(B) State and local governments; and
(C) the general public.
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MEMORANDUM OF AGREEMENT
FOR COMPLIANCE WITH THE
NATIONAL ENVIRONMENTAL POLICY ACT
FOR THE ESTABLISHMENT OF THE
NATIONWIDE DIFFERENTIAL GLOBAL POSITIONING SYSTEM
SERVICE
THIS AGREEMENT IS MADE AND ENTERED INTO BY AND AMONGST:
THE FEDERAL HIGHWAY ADMINISTRATION, THE U.S. COAST GUARD, AND
THE FEDERAL RAILROAD ADMINISTRATION OF THE U.S. DEPARTMENT OF
TRANSPORTATION.
I.

Purpose
This Memorandum of Agreement (MOA), and such supplements as may be agreed
to, provide the basis for cooperative efforts among the Federal Highway
Administration (FHWA), US Coast Guard (USCG), and the Federal Railroad
Administration (FRA) of the US Department of Transportation (USDOT) in the
development and completion of appropriate required National Environmental Policy
Act analysis and documentation, supporting the proposed implementation of the
Nationwide Differential Global Positioning System (NDGPS) service.

II.

Background
In Presidential Decision Directive (PDD) NSTC-6 of March 28, 1996, the
President designated the Department of Transportation as the "lead agency for all
Federal civil GPS matters." In addition, the President directed the USDOT to "develop
and implement U.S. Government augmentations to the basic GPS for transportation
applications."
In January 1997 the USDOT Draft
formed an interagency DGPS Executive Steering Group and a DGPS Policy and
Implementation Team to investigate the development of a nationwide differential
service to comply with Presidential direction. The findings of the Executive Steering
Group determined that building upon existing infrastructure and resources - Coast
Guard Maritime Differential Global Positioning System (DGPS) sites and conversion
of existing US Air Force Ground Wave Emergency Network (GWEN) sites - was the
most practical method available to adequately fulfill the PDD and meet the user agency
operational and technical needs.
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Section 346 of Public Law 105-66, dated October 27, 1997, (Attachment A) grants
authority to the USDOT to "take receipt of such equipment and sites of the Ground
Wave Emergency Network ... as ... necessary for the establishment of a nationwide
system to be known as the 'Nationwide Differential Global Positioning System .'"
In November, 1998, the NDGPS MOA was signed, identifying the general
responsibilities of the seven Federal Agencies involved in the planning and proposed
implementation of the NDGPS service. Included in the NDGPS MOA is a brief section
on NEPA responsibilities. The purpose of this NEPA MOA is to expand on the basic
NEPA responsibilities outlined in the NDGPS MOA, identifying cooperating agencies
under NEPA and their specific responsibilities, as well as specifying procedures to be
used by the cooperating agencies and the lead agency in the preparation, completion,
and approval, of all appropriate NDGPS NEPA analysis and documentation.
III

Lead and Cooperating Agencies and their Applicable Responsibilities under
NEPA
Given that multiple Federal agencies are involved in the funding, use,
implementation, operation, and disposal of the proposed NDGPS service, this MOA
specifies the roles, responsibilities, and applicable procedures of each agency
cooperating in the NEPA analysis and documentation for the proposed NDGPS
implementation
The FHWA will serve as lead agency (as defined by 40 CFR Part 1508.16) for all
National Environmental Policy Act (NEPA) matters regarding the proposed
implementation of the NDGPS service. The USCG, FRA, and the USDOT are
designated as cooperating agencies (as defined by 40 CFR Part 1508.5).
The parties agree to use the FHWA implementing regulations (23 CFR 771) for
environmental impact analysis and procedural compliance with NEPA. The FHWA
will prepare NEPA documents for the proposed NDGPS service as well as any
appropriate follow-on site-specific analysis and documentation that may be required
for future implementation of the NDGPS service. FHWA will distribute copies of all
NEPA documents to the Chairman of the Policy and Implementation Team and to the
cooperating agencies participating in NDGPS deployment. The FHWA will give the
technical and environmental reviewers of each of the cooperating agencies the
opportunity to review and comment on the programmatic and site-specific NEPA
documents for environmental and technical accuracy and adequacy at the preliminary
draft stage (i.e. prior to release of the draft document to the public) and at the
preliminary final document stage (i.e. prior to release of the final document to the
public). Review periods shall be two weeks unless all parties agree to shorten or
extend the review period.
The administrative record detailing the NEPA analysis and documentation will be
maintained by FHWA, as the lead agency, for the life of the program. The USCG as the
proposed primary operator of the NDGPS service shall receive a copy of the final
administrative record. The signatories to this MOA will identify the individual office
within their agency that will be responsible for these files.
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IV.

Modification and Termination
This MOA will be reviewed as deemed necessary by any party. It is subject to
modification at any time upon joint written approval of all parties. Supplements to this
MOA are allowed between all or some of the parties to further clarify agreements
made herein or to address additional aspects of the project not foreseen in this MOA.
The points of contact of the agencies participating in this MOA must be informed and
provided copies of any supplements to this MOA. The FHWA shall maintain the
original MOA and any supplements.
The participation in this agreement by any agency may be terminated by written
notice to the other parties 180 days prior to the desired termination. Agencies seeking
termination that have unfulfilled responsibilities under the MOA, such as disposal of
equipment or property, must arrange for those responsibilities to be completed. In the
event that an agency wishes to terminate their participation in this agreement, but cannot
reasonably satisfy one or more of the remaining parties, then the agency seeking
termination may forward an appeal to the FHWA.

V.

Other Provisions:
Any activities undertaken by the parties pursuant to this MOA are subject to the
availability of appropriated funds and proper authorization.
Nothing herein is intended to conflict with current directives of any participating
agency. If the terms of this MOA are inconsistent with existing directives of any of the
parties entering into the MOA, then those portions of the MOA which are determined to
be inconsistent shall be invalid; but the remaining terms and conditions not affected by
inconsistency shall remain in full force and effect. Any inconsistencies identified by
the participating agencies shall be brought to the attention of all parties at the earliest
opportunity. Changes deemed necessary by the NDGPS Policy and Implementation
Team will be accomplished by an amendment or revision to this MOA.

VI.

Effective Date
The effective date of this agreement shall be the last date of the last signature
affixed on the following page.

VII.

Execution of Agreement
This agreement is being executed in three (3) counterpart originals.
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NDGPS NEPA
Memorandum of Agreement
APPROVED:
_____________________
THOMAS PTAK
Associate Administrator for
Program Development
Federal Highway
Administration
APPROVED:
_____________________
JAMES T. MCQUEEN
Associate Administrator for
Railroad Development
Federal Railroad
Administration

APPROVED:
_________
Date

_________
Date
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__________________________
JAMES D. HULL
Rear Admiral, U.S. Coast Guard
Director of Operations Policy
Directorate
U. S. Coast Guard

_________
Date
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ATTACHMENT A
TO MEMORANDUM OF AGREEMENT
FOR COMPLIANCE WITH THE
NATIONAL ENVIRONMETNAL POLICY ACT
FOR THE ESTABLISHMENT OF THE
NATIONWIDE DIFFERENTIAL GLOBAL POSITIONING
SYSTEM
(NDGPS) SERVICE
PUBLIC LAW 105-66, October 27, 1997
SEC. 346.
(a) As soon as practicable after the date of enactment of this Act, the
Secretary of Transportation, acting for the Department of Transportation, may take receipt
of such equipment and sites of the Ground Wave Emergency Network (referred to in this
section as ΑGWEN≅) as the Secretary of Transportation determines to be necessary for the
establishment of a nationwide system to be known as the ΑNationwide Differential Global
Positioning System≅ (referred to in this section as ΑNDGPS≅).
(b) As soon as practicable after the date of enactment of this Act, the
Secretary of Transportation may establish the NDGPS. In establishing the
NDGPS, the Secretary of Transportation may-(1) if feasible, reuse GWEN equipment and sites transferred to the
Department of Transportation under subsection (a);
(2) to the maximum extent practicable, use contractor services to
install the NDGPS;
(3) modify the positioning system operated by the Coast Guard at the
time of the establishment of the NDGPS to integrate the reference
stations made available pursuant to subsection (a);
(4) in cooperation with the Secretary of Commerce, ensure that the
reference stations referred to in paragraph (3) are compatible with,
and integrated into, the Continuously Operating Reference Station
(commonly referred to as ΑCORS≅) system of the National
Geodetic Survey of the Department of Commerce; and
(5) in cooperation with the Secretary of Commerce, investigate the
use of the NDGPS reference stations for the Global Positioning
System Integrated Precipitable Water Vapor System of the National
Oceanic and Atmospheric Administration.
(c) The Secretary of Transportation may-(1) manage and operate the NDGPS;
(2) ensure that the service of the NDGPS is provided without the
assessment of any user fee; and
(3) in cooperation with the Secretary of Defense, ensure that the use
of the NDGPS is denied to any enemy of the United States.
(d) In any case in which the Secretary of Transportation determines that
contracting for the maintenance of 1 or more NDGPS reference stations is
cost-effective, the Secretary of Transportation may enter into a contract to
provide for that maintenance.
(e) The Secretary of Transportation may-(1) in cooperation with appropriate representatives of private
industries and universities and officials of State governments-(A) investigate improvements (including potential
improvements) to the NDGPS;
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(B) develop standards for the NDGPS; and
(C) sponsor the development of new applications for the
NDGPS; and
(2) provide for the continual upgrading of the NDGPS to improve
performance and address the needs of-(A) the Federal Government;
(B) State and local governments; and
(C) the general public.
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Nationwide Differential Global Positioning System Sites
Nationwide Differential Global Positioning System (NDGPS)
Reference Stations
Phase I: GWEN Sites in Current Locations
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Frequency
300
310
319
290
324
291
319
305
312
294
316
287
313
306
309
307
301
325
325
286
291

Location
Appleton
Whitney
Savannah
Penobscot
Hudson Falls
Kirtland
Flagstaff
Bakersfield
Austin
Klamath Falls
Spokane
Ronan
Billings
Medora
Clark
Edinburg
Macon
Hackleburg
Pueblo
Goodland
Hawk Run
Driver

State
WA
NE
GA
ME
NY
NM
AZ
CA
NV
OR
WA
MT
MT
ND
SD
ND
GA
AL
CO
KS
PA
VA

Latitude
45 46 48
42 45 36
32 08 24
44 33 00
43 16 12
34 57 36
35 13 12
35 07 48
39 23 24
42 11 24
47 31 12
47 39 36
45 58 12
46 54 36
44 55 48
48 33 36
32 41 24
34 16 48
38 16 48
39 49 48
40 52 48
36 57 36

Longitude ERP (Watts)
121 18 00
500
103 18 00
500
81 42 00
500
68 46 12
500
73 32 24
500
106 30 00
500
111 49 12
500
119 06 00
500
117 18 00
500
121 48 00
500
117 24 00
500
114 06 00
500
108 00 00
500
103 18 00
500
97 57 36
500
97 46 48
500
83 33 36
500
87 51 36
500
104 24 00
500
100 42 00
500
78 10 48
500
76 33 36
500

Phase I: Relocated GWENs
23
24
25
26
27
28
29
30
31
32

Frequency
292
293
295
303
303
294
295
314

Location
Brainerd
Hannibal L&D
Hartsville
Duchesne
Lexington
Cincinatti
Monterey
Ashville
Gold Creek
Anderson

State
MN
OH
TN
UT
NC
OH
VA
NC
AK
AK

Latitude
46 21 30
36
40
35
39
38
35
62
64
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24
36
48
00
30
30
45
19

37
00
54
00
00
00
00
48

Longitude ERP (Watts)
94 12 37
500
500
86 09 25
500
110 24 00
500
80 13 51
500
85 00 00
500
79 30 00
500
83 00 00
500
149 40 12
500
149 15 00
500

Nationwide Differential Global Positioning System Sites
Phase II: GWEN Sites in Current Locations
38
39
40
41
42
43
44
45
46
47

Frequency
318
310
298
313
318
292
306
311
296
307

Location
Chico
Fenner
Great Falls
Medford
Summerfield
Bobo
Grady
Gettysburg
Onondaga
Hagerstown

State
CA
CA
MT
WI
TX
MS
AL
PA
MI
MD

Latitude
39 25 48
34 45 00
47 18 00
45 09 00
34 49 12
34 06 36
32 39 00
39 51 00
42 37 48
39 33 00

Longitude ERP (Watts)
121 36 00
500
115 12 00
500
111 12 00
500
90 13 48
500
102 30 00
500
90 41 24
500
86 23 24
500
77 11 24
500
84 27 36
500
77 42 36
500

Phase II: Relocated GWENs
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

Frequency
291
297
307
312
314
315

Location
Weiser
Rawlins
Henrieville
Martinsville
Middlebury
Jack Creek
Delta Junction
Unalakleet
Endicott Mts.
Icy Cape
Baird Mts.
McGrath
Tanana
Brooks Range
Mt. Chamberlin
Ray Mts.
Umiat
Pilot Point

State
ID
WY
UT
VA
VT
NV
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK

Latitude
44 20 00
42 00 00
37 30 00
36 40 00
44 00 00
41 30 00
62 00 00
62 00 00
64 00 00
69 00 00
66 30 00
60 36 00
63 09 00
66 00 00
69 00 00
64 30 00
68 30 00
57 30 00

Longitude ERP (Watts)
117 00 00
500
107 00 00
500
112 00 00
500
80 00 00
500
73 15 00
500
116 00 00
500
144 00 00
500
161 00 00
500
145 00 00
500
158 00 00
500
160 00 00
500
155 36 00
500
150 00 00
500
145 00 00
500
145 00 00
500
154 30 00
500
154 30 00
500
157 30 00
500

Phase II: New Sites, Shelters & Antennas
66
67

Frequency
Location
286
Tuscon
289
Langtry

State
AZ
TX

Latitude
32 30 00
30 00 00

C-4

Longitude ERP (Watts)
111 00 00
500
101 30 00
500

Nationwide Differential Global Positioning System Sites
Phase II: New Sites, Shelters & Antennas
66
67

Frequency
Location
286
Tuscon
289
Langtry

State
AZ
TX

Latitude
32 30 00
30 00 00

C-5

Longitude ERP (Watts)
111 00 00
500
101 30 00
500
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DEPARTMENT OF TRANSPORTATION

[4910-22-P]

Federal Highway Administration
[FHWA Docket No. FHWA-99-5012]
Nationwide Differential Global Positioning System; Programmatic Environmental
Assessment

AGENCY: Federal Highway Administration (FHWA), DOT.
ACTION: Notice of a final programmatic environmental assessment (PEA).
SUMMARY: The Secretary of Transportation (Secretary) has been authorized by
Congress, pursuant to section 346 of the U. S. Department of Transportation (DOT) and
Related Agencies Appropriations Act, 1998, to establish, operate, and manage a
nationwide system to be known as the Nationwide Differential Global Positioning
System (NDGPS) as soon as practicable, to integrate the NDGPS stations into the
Continuously Operating Reference Station (CORS) system of the National Geodetic
Survey of the Department of Commerce, and to investigate the use of the NDGPS
reference stations for the Global Positioning System Integrated Precipitable Water
Vapor System of the National Oceanic and Atmospheric Administration (NOAA) of the
Department of Commerce. A final PEA for the NDGPS program has been prepared to
support this program. The FHWA envisions at this time that the NDGPS program will
require the construction of at least 67 transmitter sites and maybe as many as 100, but
no new sites will result in significant impacts to the environment.
FOR FURTHER INFORMATION CONTACT: Mr. James A. Arnold, Office of
Operations Research and Development, HRDO, (202) 493-3265, Federal Highway
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Administration, Turner-Fairbank Highway Research Center, 6300 Georgetown Pike,
McLean, VA, 22101-2296, or for legal issues: Mr. Robert J Black, Office of the Chief
Counsel, HCC-31, (202) 366-1359, Federal Highway Administration, 400 Seventh
Street, SW., Washington, DC 20590. Office hours are from 8 a.m. to 4:30 p.m., e.t.,
Monday through Friday, except Federal holidays.
SUPPLEMENTARY INFORMATION:
Electronic Access
An electronic copy of the PEA for the NDGPS program is available at
http://www.navcen.uscg.mil/.
An electronic copy of this document may be downloaded using a modem and
suitable communications software from the Government Printing Office Electronic
Bulletin Board Service at (202)512-1661. Internet users may reach the Office of the
Federal Register home page at: http://www.nara.gov/fedreg and the Government
Printing Office database at: http://www.access.gpo.gov/nara.
Background
The Secretary has delegated his authority under section 346 of the DOT
Appropriations Act for FY 1998, Public Law 105-66, October 27, 1997, 111 Stat.
1425, at 1449, to the Commandant of the United States Coast Guard (USCG), the
Federal Railroad Administration (FRA), and the FHWA. The FHWA is the lead
agency and the USCG and the FRA are cooperating agencies for the implementation of
the National Environmental Policy Act of 1969 (NEPA), 42 U.S.C. 4332(2)(C) and 23
CFR 771. In accordance with NEPA, the FHWA has prepared a final PEA for the
NDGPS program.
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The NDGPS service would augment existing satellite-based Global Positioning
System range information with a differential correction broadcast from ground-based
reference stations transmitting from known positions, thereby providing users with
more precise radio navigation and positioning information for public safety,
transportation, scientific, and environmental applications. Federal agencies
implementing the proposed NDGPS service are the DOT's Office of the Secretary of
Transportation (OST), the FHWA, the FRA, the NOAA, the U.S. Air Force (USAF),
the U.S. Army Corps of Engineers (USACE), and the USCG.
The NDGPS involves the expansion of an existing network of USCG local area
Differential Global Positioning System (DGPS) reference stations currently covering
United States coastal areas and major inland waterways. To expand this existing
DGPS service nationwide, the installation of additional reference stations with lowfrequency transmit antennas is required on suitable 11-acre land parcels located
principally in the interior portions of the continental Unites States and Alaska. Sites
will typically be on level ground and away from tall structures. Three deployment
alternatives for the additional NDGPS reference stations were considered in the draft
PEA.
Alternative A consists of conversion of 32 decommissioned USAF Ground
Wave Emergency Network (GWEN) sites for use as NDGPS reference stations and
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the transfer of GWEN equipment from remaining GWEN sites to 28 new NDGPS site
locations. Seven additional sites would receive similar new equipment, for a total of
67 NDGPS reference stations. The GWEN transmit antennas to be used are typically
299 feet tall guyed towers and will be operated at an effective radiated power (ERP)
of no more than 500 Watts.
Alternative B consists of the installation of new equipment at 32 existing
GWEN relay node sites, as well as at 35 new sites. The resulting NDGPS reference
stations would be physically similar to the reference stations of Alternative A.
Alternative C is to identify 80 to 100 new sites and install equipment similar
to USCG local area DGPS stations. These reference stations would utilize either 90
feet or 120 feet tall towers and operate at an ERP of no more than 170 Watts. The
NDGPS is expected to be fully operational in the United States by the year 2002.
During the selection of sites for the NDGPS reference stations, the FHWA and
cooperating agencies will consult with key regulatory agencies and apply
environmental site-selection criteria to avoid potentially significant impacts. If a
potentially significant environmental impact is unavoidable during the selection of
sites for the NDGPS reference stations, specific mitigation measures will be
implemented to decrease the impact to a less than significant level. Provided that
environmental site-selection criteria and specific mitigation measures identified in
the final PEA are implemented for the NDGPS, no significant environmental impacts
are anticipated to occur under any of the proposed action alternatives. If planned
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mitigation measures for potentially significant impacts cannot be implemented at a
specific site, or a site-specific impact is encountered that was not anticipated and
addressed in the final PEA, then additional appropriate NEPA analysis and
documentation will be prepared by the FHWA for that specific reference station. In
addition, if any sites would be used as a publicly-owned park, recreation area, wildlife
and waterfowl refuge, or significant historic site, a section 4(f) analysis1 will be
conducted. Impacts to historic properties would likewise require consultation with the
Advisory Council on Historic Preservation.
Discussion of Comments
Interested persons were invited to comment on the NDGPS draft PEA, FHWA
Docket No. FHWA-99-5012 by April 2, 1999 (64 FR 10336, March 3, 1999). There
were 12 commenters to this docket; four were Federal agencies, five were State
agencies, two were from Indian tribes, and one was a private citizen. The major
comments relative to the final PEA are discussed below.
State Historic Preservation Offices and Indian tribes were primarily concerned about
the impact these sites may have if the location of new sites were in areas where they
operate. There are no plans to locate sites on Indian reservations. If a site were
planned to be located on a historic property that an Indian tribe attached religious and
1

Section 4(f) of the U.S. DOT Act of 1966 (49 U.S. Code 303) states that a DOT action requiring the
use of any publicly owned land from a public park, recreation area, or wildlife and waterfowl refuge
of national, state, or local significance or land from a historic site of national, state, or local
significance will be analyzed for its impact and approval granted only if there is no feasible and
prudent alternative to the use of such land, and the action includes all possible planning to minimize
harm resulting from the use.
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cultural significance to, section 106 consultation would be conducted. In the case of
State Historic Preservation Offices, the FHWA will consult with them to identify any
potential impact. Before each site is installed or, in the case of the GWEN sites,
modified, each organization that has jurisdiction will be contacted for individual site
review.
Federal agencies that responded were generally satisfied with the analysis and
mitigation measures presented in the draft PEA concerning:
_

Potential environmental impacts on geology and soil,

_

Water quality,

_

Ecologically sensitive areas,

_

Air quality,

_

Noise,

_

Land use,

_

Plant and wildlife,

_

Cultural resources,

_

Hazardous materials,

_

Environmental justice concerns,

_

Recreation,

_

Radio frequency environment, and

_

Impacts on human health.
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Federal agencies that noted certain exceptions to the draft PEA include the National
Marine Fisheries Service (NMFS) and the U. S. Fish and Wildlife Service (the Service),
each of which raises particular concerns that are addressed below.
The NMFS expressed concerns over impacts to anadromous salmonids and other
flora and fauna in the Pacific Northwest and other areas of the country. No sites are planned
near or in wetlands of any sort. As the system is deployed and more precise locations are
identified for new sites, careful consideration of siting will be used to ensure NDGPS
reference stations will not be located in wetlands unless no other practicable alternative
exists. This is unlikely given the flexibility of selecting sites. If, in the unlikely instance
where no other practicable alternative exists, we will follow the procedures outlined by the
NMFS and work with them to ensure minimal impact on marine species.
Additionally, the FHWA expects the NDGPS service to have a positive impact on
anadromous salmonids and other threatened or endangered species. A prototype site in
Appleton, Washington, has been operating for approximately two years and has been used for
many environmental related projects. One project in particular demonstrates the impact of
the NDGPS service on the chinook salmon (Oncorhynchus tshawytscha). This project,
highlighted in the January 1999 issue of ΑGPS World,≅ involved mapping the gravel nests
(called redds) of the chinook salmon. Using the NDGPS service from Appleton, the mapping
was performed much quicker and with greater accuracy than other available techniques.
While the benefits of the study were not described in the article, an increase in the
knowledge of the spawning habitats of the chinook will allow for greater understanding of
the impacts of human actions on their ecosystem. This same technique can be used to map other
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endangered or threatened species, increasing our understanding and ability to mitigate any
potential negative effects.
The Service is concerned about the NDGPS project’s potential impacts on
threatened and endangered species with specific emphasis on the potential for
migratory bird strikes on the towers. Additional concerns involving threatened and
endangered species arise from the effects of ground disturbance and copper leaching
from the ground plane of existing sites and new sites.
In an effort to minimize impacts to threatened and endangered species, site
selection criteria will be used to identify sites away from these species whenever
possible. In the event that a site must be located near threatened or endangered species
and a “may affect” determination is made, consultation with the Service will occur as
provided in section 7 of the Endangered Species Act of 1973 (16 U.S.C. 1536).
It is important to note that the PEA is intended to be a framework that could be
used to select locations that offer zero impact in a number of areas, including
threatened and endangered species. Toward this end, the potential effects on
threatened or endangered species has been included in the document as one of the
criteria that will be addressed at the site-specific level.
Bird strikes at towers is an issue that is larger then the NDGPS project. It is
important to note that projections of telecommunications and High Definition Television
(HDTV) over the next ten years may produce as many as 5,000 additional towers per
year. The Service identifies the towers, lights, and guy wires as known to pose
potential hazards to migratory birds flying at low altitudes, particularly night-time
neotropical migrating songbirds. The available literature highlights this as a
E-10

problem, but does not offer mitigation techniques that have been proven to work everywhere.
In fact, the literature indicates that this is not a problem everywhere, but is a site-specific
problem. This indicates that site selection can be used as the first mitigation technique. This
process includes, but is not limited to selecting sites away from known migratory paths,
reducing or eliminating visual cues that could funnel birds toward the sites, locating sites in
valleys, and not locating sites between nesting and foraging areas.
It is also important to note that additional techniques are available to reduce the
impact of the sites even further. These include bird deterrent devices, alternative
lighting techniques, and visual cues on the facility itself. Logically, these techniques
should have the effect of reducing the likelihood of avian collisions. Unfortunately, for
many of the techniques, there is little evidence or studies supporting this conclusion.
The literature also indicates that telecommunication towers are not the only threat to
migrating birds. Bird strikes also occur at tall buildings and other similar structures.
In fact, any tall structure seems to pose a risk of bird strikes.
The Service recommends that the NDGPS project implement a pilot project to
incorporate state-of-the-art mitigation techniques to reduce bird strikes along with a
five-year monitoring program. Given the current interest in telecommunications
facilities, especially telecommunication towers, a study, as recommended, could
provide data sufficient to meet needs of many organizations. In an effort to address this
issue, we have opened discussions with the Service and are currently examining
technologies for implementation on the NDGPS facilities. It is unclear at this point
how best to address all the issues, but discussions will continue until solutions are
found.
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The Service also recommends limiting tower height to 200 feet, preferably no higher
than 120 feet. Based on the site-specific nature of this issue, it would be unwise to
limit all new facilities to 120 feet. However, there are likely to be locations where
this is warranted and, where conditions dictate, shorter towers will be used. Again,
this will be based on site-specific criteria and the agency would consider tradeoffs
between coverage, potential impact, and system costs.
Additional concerns were raised about the effects of ground disturbance. An
example is provided for the desert tortoise. To the maximum extent possible, we are
using existing sites where ground disturbance has already occurred. Additionally, one
of the main criteria for site selection is not to enter critical habitats of endangered or
threatened species, as discussed above. In the unlikely event this proves necessary, we
will consult with the Service, as well as local organizations, to determine what is the
best way to proceed in order to minimize or eliminate any potential disturbance of
these species. Again, it is not expected that the agency will enter the habitat of any
threatened or endangered species.
As for the desert tortoise, the only site where there is any possibility of impact
is at the Fenner, California, GWEN facility. We have already requested informal
consultation at this site in order to minimize or eliminate any impact.
The Service also raises concerns over the effects of copper leaching from the
ground plane of the antenna into ground water. In order to determine the potential
impact of this situation, several existing GWEN sites have been tested for copper
levels in the ground water. No migration of copper off the sites has been found.
These sites presented the potential for copper leaching from the ground plane into
nearby ground water supplies and then into waterways due to high water tables and
the acidity of the ground water. These sites have been installed for approximately 10
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years. Based on the length of time these sites have been in place and no leaching of
copper into the ground water near the site has occurred to date, we do not expect
copper leaching to be a problem. To ensure this is the case, we will continue to
examine sites that pose a potential impact, based on the specific site criteria of
temperature, pH, salinity, and ground water level. We will first attempt to avoid such
areas and when this is not possible or where GWEN sites are located in these areas we
will monitor the ground water copper levels and apply appropriate mitigation
techniques, ensuring copper from the ground plane does not affect the flora and fauna.
Finally, comments were received from a private citizen that had two main
focuses. These issues concerned the FRA and its roles as program sponsor and as
regulatory organization for the rail industry, as well as several issues related to the
draft PEA. Since the roles of the FRA as program sponsor and as regulatory
organization are not pertinent to the docket, they are not addressed here. These issues
have been forwarded to the FRA its their consideration. The private citizen’s
comments that are pertinent to the PEA are addressed in this notice. These are
discussed in the following paragraphs and include the coverage area of the system, the
potential for “child shocks,” remote monitoring of the facility for safety of air traffic,
and information telephone numbers.
The private citizen is concerned with the coverage area of the NDGPS service.
Once the system is established, coverage verification will be performed to ensure
adequate coverage of the U.S. If inadequate coverage is observed, there is the
potential for additional sites to be installed. In an effort to eliminate this potential,
several studies have been performed to determine the coverage area for each beacon.
These include measuring coverage of existing broadcast facilities operated by the
U.S. Coast Guard and the Federal Aviation Administration (“Field Strength
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Measurements of DGPS and FAA Beacons in the 285-325 kHz Band”2 and “Site
Selection Plan and Installation Guidelines for a Nationwide Differential GPS Service”3
available at: http://www.tfhrc.gov/) and validation of the propagation model using the
measured coverage data collected.
It is important to note that the coverage of each beacon is primarily a function of
ground conductivity. Ground conductivity was measured under a program sponsored
by the Federal Communications Commission when AM broadcast stations were being
installed to ensure that there would not be any co-channel interference. This data, as
well as actual field data from aviation beacons and existing USCG/DGPS beacons,
were combined to form the most accurate propagation and interference model currently
available. This model, while still conservative in estimating coverage, is also
conservative in estimating interference. In other words, there is greater potential for
better coverage and less interference than the model would indicate. This reduces the
potential to require additional sites and have a greater impact on the environment.
The private citizen is also concerned about the potential for “child shocks”
when a child comes into contact with the tower, either directly or by tossing a
conducting material onto the tower. The commenter is correct in that the tower is in
fact the antenna and is emitting Radio Frequency (RF) energy. This does present a
potential danger, but this danger has been mitigated by an eight-foot chain-link fence
2

Prepared for the FHWA by the U.S. Dept. of Commerce, National Telecommunications and
Information Administration, Boulder, CO 80303, November 1, 1996.
3

Prepared for the FHWA by the U.S. Dept. of Commerce, National Telecommunications and
Information Administration, Boulder, CO 80303, August 5, 1997.
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that is topped with barbed wire and signs are posted on the fence to indicate the
potential for injury. Additionally, the tower is eight to ten feet inside the fence. The
description in the draft PEA did not provide this additional detail and will be added to
the final version. Based on the number of injuries (none to date) to anyone coming in
contact with the tower, no injuries are expected in the future. Additionally, most sites
are also located in relatively remote areas, reducing any possibility of injury even
further.
The private citizen also questions how the tower light is monitored. The tower
light and other critical elements at each installation, are monitored remotely 24 hours a
day, 365 days a year by the USCG. Additionally, in the event of a failure, there are
two separate lights located at the top of each tower that are hardened to resist failure
from lighting and other phenomenon that the tower is exposed to. This creates a
redundant system. Finally, current operating procedures require a 24-hour response
time from service technicians to correct any problem at the site.
Finally, the private citizen stated that the telephone number for the “GPS
Status Recording (24 hour)”is inaccurate. The phone number published in the DOT
telephone directory is incorrect. The correct number is (703) 313-5907. Action has
been taken to place the correct number in the next edition of the DOT telephone
directory. Additionally, to speak directly to someone about NDGPS, a more
appropriate number to call is (703) 313-5900. This is the “Navigation Information
Service (24 Hour Watch).” This number is answered by trained USCG personnel
who will answer questions concerning all navigation systems in which the Coast
Guard has a role. Additionally, the “24 Hour Watch” would have provided specific
answers to US Coast Guard monitored DGPS systems, including both the Maritime
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and Nationwide DGPS services. All these numbers, located on the same page, can be
found in the DOT telephone directory.
Conclusion
Changes have been made to the NDGPS PEA addressing each of the above
comments. The FHWA looked at the three separate deployment alternatives for
deployment of the NDGPS service in this PEA. Based on the comments received and
further investigation, no single alternative alone would successfully fulfill the
objectives of the system. The FHWA therefore proposes to employ a combination of
the three alternatives. We believe that at least 67 sites and perhaps as many as 100
will be constructed for the NDGPS service, and, as discussed above, none of these
sites would have a significant environmental impact. Each site will be considered
against the programmatic data and if the potential for impact is imminent, the
appropriate mitigation measures and environmental documentation will be developed
and made available for review and comment. If there is a question as to whether a
proposed site could have a significant impact, the FHWA will be responsible for the
appropriate NEPA documentation.
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Based on the comments received and available mitigation techniques, a finding
of no significant impact at the programmatic level is assessed for the NDGPS.
(Authority: 23 U.S.C. 315; sec 346, Pub. L. 105-66, 111 Stat. 1425, 1449
(1997); and 49 CFR 1.48.)
Issued on:
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UNITED STATES ENVIRONMENTAL PROTECTlON AGENCY
REGION 1
-,=p/,f$ jY--;: :_‘!I. f: ‘,~~~w?Xl ioE(
JOHN F. KENNEDY FEDERAL BUILDING
BOSTON, MASSACHUSETTS 02203-0001
99 p$f( -6 PH 12: 04

April 1, 1999

ORWNAL

REGIONAL ADMINISTRATOR

Docket Clerk
U.S. Department of Transportation Dockets
Room PL-40 1
400 Seventh Street, S.W.
Washington, D.C. 20590-000 1
RE:

Notice of Availability of a Draft Programmatic Environmental Assessment for the
Nationwide Differential Global Positioning System Service [FHWA Docket No. FHWA99-50121 - 9

Dear Docket Clerk:
The Environmental Protection Agency-New England (EPA) is in receipt of the letter
dated March 4, 1999 from Michael Freitas, Acting Chief, IST Division, U.S. Federal Highway
Administration to Mr. John DeVillars, Regional Administrator. The letter references a Notice of
Availability (NOA) for a draft Programmatic Environmental Assessment (PEA) published in the
Federal Register. The NOA describes a National Differential Global Positioning System
(NDGPS) proposed by the Department of Transportation.
The draft PEA carefully analyzes potential environmental impacts on geology and soil;
water quality; ecologically sensitive areas; air quality; noise; land use; plant and wildlife; cultural
resources; hazardous materials; environmental justice concerns; recreation; radio frequency
environment; and impacts on human health and exposure. We have reviewed the draft PEA and
do not have any comments or objections to this project. EPA is satisfied with the proposed
mitigation measures and believes that environmental impacts associated with the project will be
minor.
Sincerely,

Elizabeth A. Higgins
Senior Advisor for Policy
Director, Office of Environmental Review

Internet Address (ML)
Recycled/Recyclable

l

http://www.epa.gov

Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 25% Postconsumer)
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STATE OF ALABAMA

ALABAMA HISTORICAL COMMISSION
468 South Perry Street
MONTGOMERY, ALABAMA 36130-0900

F. LAWERENCE OAKS
EXECUTIVE DIRECTOR

March 19, 1999

Docket Clerk
U.S. DOT Dockets
Room PL-40 1
400 Seventh Street, SW
Washington, D . C . 20590-0001
Re:

FHWA Docket No. FHWA-99-5012 Y System
Nationwide Differential Global Positioning
Programmatic Environmental Assessment

Dear Sir:
Upon review of the information provided by the FHWA, the Alabama Historical
Commission has determined that we can concur with the use of existing facilities to perform this
operation. However, any new construction or substantial expansion of an existing facility will
require individual review under Section 106 of the National Historic Preservation Act of 1966.
We appreciate your efforts on this issue. Should you have any questions or comments,
please contact Greg Rhinehart or myself at this office.
Sincerely,

Thomas 0. Maher, Ph.D.
State Archaeologist
for:

Elizabeth Ann Brown
Deputy State Historic Preservation Officer

EAB/TOM/GCR

The State Historic Preservation Office
http://preserveala.org
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ST A T E O F

CONNECTIqQT
;y -- -,

C O N N E C T ICUT H I S T O R I C A L COMMIS~7’0”~-‘~
, .

$36 //
Docket Clerk
U.S. DOT Dockets
Room PL-40 1
400 Seventh Street, SW
Washington, DC 20590-000 1
Subject:

ORIGINAL

March 23~ ~!@S-J

NDGPS
Docket No. FHWA-99-5012 Ire it9

Dear Sir:
The State Historic Preservation Office has reviewed the Programmatic Environmental
Assessment: Nationwide Differential Global Positioning System prepared by SRI International on
behalf of the Federal Highway Administration. This office expects that the proposed undertaking
will have -no effect- on historic, architectural, or archaeological resources listed on or eligible for
the National Register of Historic Places located within the State of Connecticut.
This office appreciates the opportunity to have reviewed and commented upon the proposed
undertaking.
We recommend that the responsible agency provide concerned citizens with the opportunity to
review and comment upon the proposed undertaking in accordance with the National Historic
Preservation Act of 1966 and the Connecticut Environmental Policy Act.
For further information please contact Dr. David A. Poirier, Staff Archaeologist.
Sincerely,

Dawn Maddox
Deputy State Historic
Preservation Officer

TEL: (860)5&G3005 e-mail: cthist@neca.com FM:(860)566-5078
59 SOUTH PROSPECTST. - HARTFORD,CONN 06106-1901
AN EQUAL OPPORTUNITY EMPLOYER
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March 16, 1999

Maryland
Department of
Housing and
Community
Development

Docket Clerk
U.S. DOT Dockets
Room PL-401
400 Seventh Street, SW
Washington, DC 20590-000 1

Division of Historical and

Dear Docket Clerk:

Re:

FHWA Docket No. FHWA-99-5012- 3
HRDO - Notice of Availability
Draft Programmatic Environmental Assessment for the
Nationwide Differential Global Positioning System Service

Cultural Programs

The Maryland Historical Trust received notification, in a letter dated 4 March
1999, from the Federal Highway Administration (FHWA) of the above-referenced Notice
of Availability.
100 Community Place
Crownsville, Maryland 2 1032

410-514-7600
l-800-756-01 19
Fax: 410-987-407 1
Maryland Relay for the Deaf:
l-800-735-2258

Trust staff reviewed an electronic copy of the draft Programmatic
Environmental Assessment (PEA) available through the Internet. Thus, it is not
necessary to send us a paper copy of this document. The Trust has no specific comments
on the draft PEA. We look forward to future consultation with FHWA to complete the
review of actions associated with this undertaking proposed for Maryland, if any,
pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended..
If you have questions or require further assistance, please contact Ms. Beth Cole
of my staff at (4 10) 5 14-763 1. Thank you for providing this opportunity to comment.
Sincerely,

http://www.dhcd.state.md.us

I---

Parris N. Glendenmg
Governor

Raymond A. Skinner
Secretary

JRL/EJC
Mr. Michael Freitas (FHWA)
cc:

Marge Wolf
Deputy Secretary
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MAINE

HISTORIC

PRESERVATION

COMMISSION

55 CAPITOL STREET
65 STATE HOUSE STATION
AUGUSTA, MAINE
04333
ANGUS S. KING, JR.

EARLE G. SHETTLEWORTH, JR.

GOVERNOR

DIRECTOR

March 31, 1999

Docket Clerk
US DOT Dockets, Room PL-401
400 Seventh Street, SW
Washington, DC 20590-0001
Project:
Location:

< f $
-\/.:
C-q :..rj -.3x
.?I
Z-!
CJ
x

MHPC# 489 - Draft Programmatic Environmental Assessment (PEA) on NDGPS
Docket # FHWA-99-5012
Statewide, Maine

Dear Docket Clerk:
In response to your recent request, I have reviewed the information received March 12,
1998 on the above referenced project. Since several of the alternates proposed will have the
potential to affect historic properties, I would like to request a copy of the draft PEA. Since the
comment period is rather short (April 2, 1999) I would like to note that our office would like to
review individual projects that will require new construction or extend the height of existing
towers. This review would be pursuant to Section 106 of the National Historic Preservation Act
of 1966, as amended.
Thank you for your assistance. Please contact Dana R. Vaillancourt of my staff if you
require further assistance in this matter.
Sincerely,

EGS/drv

PHONE: (207) 287-2132

PRINTEI) Oh RECYCLt[l PAPtR
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FAX: (207) 287-2335

March 26,1999

s313c

Docket Clerk,
U.S. DOT Dockets,
Room PL-401
400 Seventh Street SW
Washington DC 20590-0001
re: Docket FmA-9%5012 DPEA for Differential GPS Service
To whom it may concern:
The notification letter of March 4 from Michael Freitas, Acting Chief, IST division, was received
by this office on March 17, 1999. Given the deadline of April 2, 1999 imposed by FHWA for
comments, and the apparent requirement that all requests for additional information be submitted
through the mail, the Navajo Nation Historic Preservation Department will not be able to timely
review or comment on the draft PEA. We do expect the opportunity, however, to review location
specific documentation and determinations regarding National Historic Preservation Act
compliance on a site specific basis for any actions affecting Navajo Nation lands and/or lands
within which the Navajo Nation has an historic interest.
/

nc ely:
T-7
/

/ mZ;rogram Supervisor
\ 1 Historic Preservation Department
‘/ P.O. Box 4950
Window Rock, Navajo Nation AZ 865 15
(520) 871-7144
(520) 871-7886(f)

cc:
Michael Freitas
Turner-Fairbank Highway Research Center
6300 Georgetown Pike

McLean, Virginia 22101-2296

McLean, Virginia 22101-2296

James Arnold
Turner-Fairbank Highway Research Center
6300 Georgetown Pike
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Docket Clerk, U. S. DOT Dockets
Federal Highway Administration
Room PL-410,400 Seventh Street, SW
Washington, DC 20590-0001
Docket Clerk:
This letter is written in response to correspondence dated March 4, 1999 regarding Notice
of Availability of a Draft Environmental Assessment for the Nationwide Differential Global
Positioning System Service (FHWA Docket No. FHWA-99-5012). Thank you for
notifying us of this proposed project.
This office has reviewed the Notice of Availability and will not need to receive a copy of
the draR Programmatic Environmental Assessment unless construction of a reference
station is planned within our primary area of interest in northern Wisconsin. I have
enclosed a map which identifies this area in Wisconsin.
For your information Patricia A. Hrabik-Sebby retired at the end of 1998 and I have
replaced her as Tribal Historic Preservation Officer. Please update your mailing list.
If I can be of further assistance please do not hesitate to contact me. The telephone
number for this office is (715) 588-2139.
Sincerely,

J’
; KJ&&i&.-./ ,,/& cf4ih-77
Historic Preservation Officer
Lac du Flambeau Band of Lake Superior Chippewa Indians

PSI. Box 67
tatduHambeau, WI54538

Phone: 715 588-3303 ext. 261 or 214
Fax: 715 588-7930
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State of Wisconsin
Lac du Flambeau Tribal Historic Preservation OffIce
Lac du Flambeau Band of Lake Superior Chippewa Indians
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LdF Map 2/99
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

I’/

Southeast Regional Office
9721 Executive Center Drive North
St. Petersburg, Florida 33 702
2
I I-- AT
April 2,1999

z
-,rl

6
5
Ir-.-.

U.S. Department of Transportation
ATTN: Docket Clerk, Room PL-401
400 Seventh Street, SW
Washington DC 20590-000 1
This is in response to the February 23, 1999, Notice of Availability of the Programmatic
Environmental Assessment (PEA) for theNationwide Differential Global Positioning System (FHWA
Docket No. FHWA-99-5012) dated December 1998. The U.S. Department of Transportation is
investigating alternatives to expand existing Global Positioning System capabilities across the
continental United States and Alaska. The preferred alternative involves adding 67 antennas, at
various locations nationwide, to the existing system. The Habitat Conservation Division of the
National Marine Fisheries Service’s (NABS) Southeast Regional Office has reviewed the PEA and
offers the following comments.
Specific sites have not been identified, however from the description ofthe proposed activity the sites
will primarily be located in the interior portions of the continental United States and Alaska and
therefore the potential to adversely affect living marine resources appears to be minimal.
Additionally, the PEA indicates that site selection criteria will take into consideration natural
resources and be specifically designed to avoid threatened and endangered species and wetland
resources. When unavoidable impacts to wetlands are proposed, a permit will be applied for from
the U.S. Army Corps of Engineers (US ACE). We anticipate that through our agency’s involvement
in the USACE public interest review process that any proposed impacts to NMFS trust resources will
be adequately avoided and/or mitigated. However, in that regard, be advised that pre-application
coordination with the appropriate NMFS Regional Office can be useful in the early identification and
avoidance of potential conflicts that could significantly delay the USACE permit evaluation process.
The location and addresses NMFS Regional Offices can be found at http://www.nmfs.gov/.
Furthermore, the PEA indicates that U.S. Fish and Wildlife Service National Wetland Inventory
(NWI) maps may be utilized to identify wetlands. Be advised that field verification to delineate
jurisdictional wetland will likely be necessary as it has been found that NWI maps can significantly
underestimate jurisdictional wetlands.’

’ Rolband, Michael S. 1995. A Comparison of Wetland Areas in Northern Virginia: National Wetland
Maps versus Field Delineated Wetlands Under the 1987 Manual In: Wetland Journal. Environmental
Concern. Vol. 7, No. 1. pp. 10-14.
Inventory
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We appreciate the opportunity to provide you with our comments. Ifwe can be of fkther assistance,
please advise.

Aa ./ Andreas Mager, Jr.
Assistant Regional Administrator
Habitat Conservation Division
CC:

F/SER4
F/SER43
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southwest Region
501 West Ocean Boulevard, Suite 4200
Long Beach, California 908024213

ORIGINAL

F/SW02 1 :APS

Michael Freitas
Department of Transportation
Federal Highway Administration
c/o Docket Clerk
U. S. DOT Dockets, Room PL-401
400 Seventh Street
Washington, DC 20590
Re:

FHWA-99-5012 = 1

Dear Mr. Freitas:
The National Marine Fisheries Service (NMFS) reviewed the Notice of Availability
(NOA) for the Department of Transportation’s (DOT) proposed Nationwide
Differential Global Positioning System program (hereafter referred to as project
action). The following comments represent the views of NMFS on the NOA.
If the project action is proposed for an area where federally listed salmon or
steelhead are known to be present, then NMFS respectfully requests a copy of
the draft Programmatic Environmental Assessment. The DOT would be required
to consult with NMFS if the project action is likely to adversely affect listed
anadromous salmonids, in accordance with section 7 of the federal Endangered
Species Act of 1973, as amended.
The NMFS appreciates the opportunity to review the NOA. Anthony Spina is the
principal contact for this specific project. Please call him at (562) 980-4045 if you
would like to discuss our comments or if you require additional information.
Sincerely,

William T. Hogarth, Ph. D.
Regional Administrator
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In Reply Refer To:
FWS/DHC/BFA
EC-99/0012
Mr. Kenneth R. Wykle
Administrator, Federal Highway Administration
400 Seventh Street, S.W.
Washington, D.C. 20590
Dear Mr. Wykle:
The Fish and Wildlife Service has reviewed the Programmatic Environmental
Assessment for the Nationwide Differential Global Positioning System and provides the
following comments for your consideration.
GENERAL COMMENTS
The proposed project would have the Department of Transportation establish operate, and
manage the Nationwide Differential Global Positioning System, which would integrate
the NDGPS stations into the continuously-operating reference station system of the
National Geodetic Survey of the Department of Commerce, and investigate the use of the
NDGPS reference stations for the Global Positioning System Integrated Precipitable
Water Vapor System of the National Oceanographic Atmospheric Administration.
While there Is some concern that the proposal may come close to requiring the
preparation of an
environmental impact statement, we believe that, with the modifications recommend by
this
letter, the programmatic EA approach is acceptable.
The Service is concerned about the project's potential cumulative impacts to migratory
birds (i.e., totaling 836 species) protected by the Migratory Bird Treaty Act of 1918, as
amended, and to federally endangered and threatened birds (i.e., totaling 96 North
America migratory species) protected by the Endangered Species Act of 1973, as
amended. Also included within the list of migratory bird species are 124 non-game
species of management concern, many of whose populations continue to decline.
Specifically, the towers, lights, and guy wires are known to pose potential hazards to
migratory birds flying at low altitudes. particularly night-time neotropical migrating
songbirds.
Many raptors, barons, swans, cranes, egrets, and other birds travel linearly along hilltops.
For example, birds of prey focus on the ground in search of prey rather aerial for aerial
obstacles, thus, they are vulnerable to collisions with towers and guy wires. Also, daily
avian foraging routes between foraging and nesting sites (such as by herons and raptors)
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are important elements to consider when siting towers. Wire strikes are frequent when the
structure separates feeding, nesting, and roosting areas.
To address the problem, we recommend collocation of NDGPS stations with existing
structures (e.g., buildings, steeples, and existing towers), If new towers must be
constructed, we recommend using un-guyed structures. If new towers can be collocated or
at least placed within existing antenna farms, that alternative would generally be
preferred. We also recommend the use of multiple smaller towers (less than 200 feet),
rather than high towers. Where guy wires must be used, we recommend minimizing their
numbers. In such cases, using highly visible wire markers (e.g., balls and triangles),
painting guy wires with florescent paint, and using topographic cues in structure
placement could reduce the incidence of collisions are recommended. Siting structures
adjacent to a windbreak or at the base of low hills will generally result in fewer losses
than with structures located on high flat terrain. The Service feels that structures over 200
feet (which require pilot warning lights and guy wires) substantially increase the
incidence of bird strikes.
To reduce the impacts to migrating birds, the Service prefers implementation of
Alternative “C” with some modifications. Alternative “C”, although it calls for the
construction of 80 to 100 new 120-foot towers, would potentially have considerably less
impact on migratory birds, since the towers would be unlighted and presumably
un-guyed. In this case, shorter un-guyed towers will have less impact on migratory birds
than fewer but taller lighted and guyed towers. In the western States, however, roosting
and perching deterrent measures must be taken for the shorter towers to discourage their
use by raptors. Alternative “A” (your preferred alternative) would require: (1) conversion
of 32 decommissioned United States Air Force Ground Wave Emergency Network sites,
and utilization of GWEN equipment consisting of 299-foot guyed antenna towers
operating at an effective radiated power of no more than 500 watts, (2) development of 28
new sites using existing GWEN equipment with 299-foot guyed antenna towers, and (3)
development of 7 additional new sites using similar equipment. Alternative ‘B” is similar
to Alternative “A”, except that new but comparable equipment would be used at the 35
new sites. We have serious concerns regarding the higher, lighted guyed towers became
of their cumulative impact on migratory birds.
Additionally, the Service is concerned about potential site disturbance resulting from the
construction of new sites. Our experience in the installation and the maintenance of
communications antennas/towers indicates that site disturbance (i.e., in desert tortoise
habitat) is the cause of environmental damage which has been difficult to mitigate
successfully. We suggest that criteria for new sites exclude critical habitat and local
migratory corridors used by birds and other wildlife. This criteria should be included in
Table II in the final EA. We recommend the selection of tower sites where disturbance is
already apparent and access for equipment installation already exists, While Alternatives
“A” and “B” involve a total of 67 sites (32 converted sites and 35 new sites), Alternative
“C” would require the development of 80 to 100 new sites. Although site disturbance for
these new sites would be greater than for Alternatives A or B, the reduced potential
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impact of the shorter, un-guyed towers on migratory birds generally outweighs our
concern for potential land disturbance,
The Federal Highway Administration should consult with the Service on the project site
locations to determine effects on federally listed species under section 7 of the
Endangered Species Act of 1973, as amended. The status and results of any ESA
consultations should be addressed in the final EA.
In addition to the above recommendations, the following measures should be addressed in
the finding of no significant impact to ensure that migratory birds and threatened and
endangered species are adequately protected:
1. Commit to undertake a full literature review of the impact of towers on migrating and
resident birds. Identify all known mitigation measures prior to construction of any
new towers. A copy of the findings should be provided to the Service and other
affected Federal agencies.
2. Identify any conservation measures, terms, and conditions to be implemented as a
result of section 7 consultation.
3. Implement a pilot project to incorporate state-of-the-art mitigation techniques to
reduce bird strikes on guy wires and antennas on 15 lighted towers, existing or new,
over 200 feet tall; and on 15 un-guyed and unlighted towers less than 200 feet.
Implement a 5-year monitoring program on the 30 towers to determine the success of
these measures and to make any necessary modifications to achieve fewer impacts.
The program should be implemented at the time of use of the existing antenna towers
and/or construction of new antenna towers.
4. No new antenna towers should be higher than 200 feet, preferably no higher than 120
feet. All towers should be un-guyed and unlighted.
SPECIFIC COMMENTS
Paggs 75-78, Section 6.7. The impact of antenna towers over 200 feet (guyed and lighted)
is greater for night-time migrating land birds than for larger birds moving primarily
during the daytime. The latter group of species are more closely associated with distinct
flyways and concentration sites, as defined in the document. The EA focuses on
minimizing problems with birds of the latter group. The EA does not address the
cumulative loss of night-time migrating birds colliding with guyed and lighted towers.
The final EA should address impacts of the proposal on night-time migrating birds.
Page 75, Section 6.7.1, Paragraph 2. If a "may affect” determination is made for
protected species, formal consultation and, if necessary, a biological assessment will be
required.
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ha 76- Section 6-7.1- Paragraph 4. The Service supports FHWA plans to locate antenna
towers away from avian nest sites, wetlands, and feeding areas to minimize collisions. '
The Service also recommends that the latest technology be used to mark the towers, guy
wires, and electric lines to further reduce the chances of avian collision.
Page 77, Section 6.7. 1, Paragraph 3. Copper leaching from existing GWEN site
activities is a concern to the Service. The Environmental Protection Agency's standards
for copper concentrations in water with a hardness of 50 mg/L is below 10 µg/L (9.2) for
acute exposure and well below 6.5 µg/L for chronic exposure (USDI. 1998. Guidelines
for Interpretation of the Biological Effects of Selected Constituents in Biota, Water, and
Sediment. National Irrigation Water Quality Program Information Report No. 3). Death
or teratogenicity in eggs of sensitive species of fishes and amphibians occurs at copper
concentrations between 5 to 10 µg/L (Eisler, R. 1997. Copper Hazards to Fish, Wildlife,
and Invertebrates, A Synoptic Review. U.S. Geological Survey, Biological Resources
Division, Biological Science Report USGS/BRD/BSR- 1997-0002). Depending on water
hardness, adverse effects to fish can result from copper concentrations as low as 2 µg/L.
Because copper concentrations in aquatic biota depends on temperature, pH, salinity, and
depth, the potential for aquatic contamination is unknown. For these reasons, the Service
believes that the potential copper contamination of the aquatic environment and
subsequent impacts to fish from project sites warrants further analysis in the final EA.
If you have any questions regarding these comments, please contact the Assistant Director
-Ecological Services (Attn: Don Peterson at 703-358-2183). For technical assistance
regarding section 7 compliance, contact Richard Hamm, Division of Endangered Species,
at 703-358-2171. For technical assistance on measures to reduce bird strikes from antenna
towers. contact Albert Manville, Migratory Bird Management Office, at 703-358-1963.
For technical assistance in copper toxicity to fish and wildlife, contact Mary Henry,
Division of Environmental Contaminants at 703-358-2148.
Sincerely,

DIRECTOR
cc:

3012-NUB-FWS/Directorate Reading
3012-NUB-FWS/CCU Reading Files
3242-MM-FWS/AES (2)
400-ARLSQ-FWS/DHCIBFA
400-ARLSQ-FWS/DHC
FWS, Regions 1-7
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420-ARLSQ-FWS/DTE
322-ARLSQ-FWS/EC
634-ARLSQ-FWS/MBMO
400-ARLSQ-FWS/REC
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STATE

OF

FLORIDA

D E P A R T M E N T O F COMMUNITY tii~‘b&I,I?R&3,
“/-/e/ping Floridians create

safe, vibrant, sustainable communities”

JEB BUSH
Governor

May 12, 1999
Mr. Jim Arnold
U.S. Department of Transportation Dockets
400 Seventh Street, Southwest
Room PL-401
Washington, DC 20590-0001
RE:

U.S. Department of Transportation - Federal Highway
Administration - Draft Programmatic Environmental Assessment
- Nationwide Differential Global Positioning System - Of
Interest to the State of Florida
SAI:
FL9903100159C

Dear Mr. Arnold:
The Florida State Clearinghouse, pursuant to Presidential
Executive Order 12372, Gubernatorial Executive Order 95-359, the
Coastal Zone Management Act, 16 U.S.C. §§ 1451-1464, as amended, and
the National Environmental Policy Act, 42 U.S.C. §§ 4321, 4331-4335,
4341-4347, as amended, has coordinated a review of the abovereferenced project.
The Department of Environmental Protection (DEP) notes that no
new construction is planned in Florida and that only power increases
Based on this information, it does
for Florida sites are proposed.
not appear that any DEP permits will be required for the proposed
project.
However, if there are any potential impacts to State lands,
or if new sites are proposed during future planning of the project,
the DEP requests that environmental documentation be provided for
further review.
If any construction is proposed on existing sites,
the applicant should contact the local DEP district or water
management district office to determine if any permits are required.
Please refer to the enclosed DEP comments.
The Department of Transportation's (DOT) Aviation Office requires
specific information regarding the geographic coordinates and heights
for project structures that will be altered, modified or newly
constructed in order to evaluate potential impacts on the DOT's Public
Aviation Transportation plans.
Should an alternative that requires
additional antenna structures or height alteration of existing antenna
be elected, this resource must be addressed.
Please refer to the
enclosed DOT comments.
2555

SHUMARD

OAK

BOULEVARD

.

TALLAHASSEE,

FLORIDA

32399-2100

P h o n e : (850) 488-8466/Suncom 2 7 8 - 8 4 6 6
F A X : (850) 921-0781/Suncom 2 9 1 - 0 7 8 1
I n t e r n e t a d d r e s s : http://www.state.fl.us/comaff/
FLORIDA KEYS
Area of Crltical State Concern Field Office
2796 Overseas Highway, Suite 212
Marathon, Flonda 33050-2227
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GREEN SWAMP
Area of Crmcal State Concern Field Offlce
205 East Main Street, Suite 104
Bartow, Florida 33830-4641

Mr. Jim Arnold
May 12, 1999
Page Two
The Department of State (DOS) looks forward to coordinating with
the Federal Highway Administration regarding historic resources which
may be impacted by the construction and operation of the proposed
Differential Global Positioning System.
Provided that the above
condition is met, the proposed project will have no adverse impact on
historic properties listed, or eligible for listing, in the National
Register or otherwise of historical, architectural or archaeological
value.
Please refer to the enclosed DOS comments.
Based on the information contained in the draft programmatic
environmental assessment and the enclosed comments provided by our
reviewing agencies, the state has determined that the above-referenced
project is consistent with the Florida Coastal Management Program.
In addition, comments have been received from the Withlacoochee,
Treasure Coast, Tampa Bay, South Florida and Northeast Florida
Regional Planning Councils noting that the proposed project is
consistent with the goals and strategies of their Strategic Regional
Policy Plans.
The Apalachee Regional Planning Council notes that if
any of the stations are located within the Apalachee Region, the
facility should assure that all local requirements are met.
Comments
received from the regional planning councils are enclosed for your
review and consideration.
Thank you for the opportunity to review this project.
If you
have any questions regarding this letter, please contact Ms. Cherie
Trainor, Clearinghouse Coordinator, at (850) 922-5438.
Sincerely,

Ralph Cantral, Executive Director
Florida Coastal Management Program
RC/cc
Enclosures
cc:

April Williford, Department Environmental Protection
William Ashbaker, Department of Transportation
George Percy, Department of State
Vivian Whittier, Withlacoochee Regional Planning Council
Carlos Andres Gonzalez, South Florida Regional Planning Council
John Meyer, Tampa Bay Regional Planning Council
Wayne Dyess, Northeast Florida Regional Planning Council
Liz Gulick, Treasure Coast Regional Planning Council
Mike Donovan, Apalachee Regional Planning Council
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COUNTY: State

DATE :
(:OMMENTS D U E - 2 WKS:
CLKARANCE DUE DATE :

Message:

04/23/1999

SAI#:
STATE AGENCIES

X Agriculture
Community Affairs
Environmental Protection
Game and Fresh Water Fish Comm
Marine Fisheries Cornrrllssion
OTTED
stata
Transportation

- --- -.

WATER MANAGEMENT DISTRICTS
Northwest Florlda WMD
South Florida WMD
Southwest Florida WMD
St. Johns River WMD
Suwannee River WMD

FL9903100159C

OPB POLICY UNITS

-

The attached document requires a Coastal Zone Management ActlFlorida
Coastal Management Program consistency evaiutatlon and Is categorized
as one of the following:

Environmental Policy/C & ED

Project Description:

Fcdorrii Assiskmco to State or Local Government (15 CFR 930, Subpart F).
Agencies are required to evaluate the consistency of the activity.
X
-I

03/18/1999
04/02/1999

Direct Fedeml Activity (IS CFR 930, Subpart C). Federal Agencies are
required to furnish a consistency determination for the State’s
concurrence or objection.

1J.S. Department of Transportation - Federal
Highway Administration - Draft Programmatic
Environmental Assessment - Notionwidc

Differential Global Positioning System - Project IS
Located at www.navcen.uscg.mil/
dgps/ndgpsmAEdwnld.l~~rI~

Outer Continental Shelf Exploration, Development or Production

Activities (15 CFR 930, Subpart E). Operators are required to provide a
consistency certlflcation for state concurrencelobjection.

Federal Licensing or Permitting Activity (15 CFR 930, Subpart D). Such
projects will only be evaluated for consistency when there Is not an
analogous state ilcense or permit.

To: Florida State Clearinghouse
Department of Community Affairs

2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100
(850) 9224438 ( SC 292-5438)
(850) 414-0479 (FAX)
/ G&&N

EO. 12372/NEPA

Federal Consistency

(-J Comments Attached
0 Not Applicable

r-J Not Applicable
--

c&wcfJ
Division of Forestry

From:
Division/Bureau:

0 ConslstenKomments Attached
0 InconslstentKomments Attached

3125 Conner Blvd., Mr-lit Stop C23
Tallahassee, FL 32309-1650

Reviewer:

Date:
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Department of

Environmental Protection
Jeb Bush
Governor

David B. Struhs
Secretary

April 14, 1999
Cherie Trainor
State Clearinghouse
Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, Florida 32399-2100
RE:
SAI:

USDOT/FHWA - Draft Programmatic Environmental Assessment for the Proposed Nationwide
Differential Global Positioning System
FL9903100159c

Dear Ms. Tminor:
The Department of Environmental Protection has reviewed the above referenced draft
environmental assessment (EA) regarding the proposed expansion of the Nationwide Differential Global
(DGPS) Positioning System. The proposed project is to expand the existing DGPS capabilities nationwide
by at least 67 additional reference stations with low-frequency transmit antennas.
Per a telephone conversation on April 7,1999, Mr. Jim Arnold of the U.S. Department of
Transportation stated that no new construction is planned in Florida, and that only power increases for
Florida sites are proposed. Based on this i~&ormation, and the documentation provided, it does not appear
that any DEP permits will be required for the proposed project. However, if there are any potential impacts
to State lands, or if new sites are proposed during future planning of the project, we request that
environmental documentation be provided for further review. Also, if any construction is proposed on
existing sites, the applicant should contact the local DEP district or water management district office to
determine ifany permits are required.
Provided any required permits are obtained prior to construction activities, the Department finds
the proposed project consistent with its statutory authorities in the Florida Coastal management Program at
this time. We appreciate the opportunity to provide comments on the draft programmatic EA. lf you have
any questions or require additional information, please contact me at (850) 487-223 1 or SunCom 277-223 1.

April D. Williford
Office of lInterg0vernmenta.l Programs

“Protect,

Conserve

Resources”
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COUNTY: State

DATE:
COMMENTS DUE-2 WKS:
CLEARANCE DUE DATE:
SAI#:

!

Message:
STATE AGENCIES

__-_

--- _.--__,

WATER MANAGEMENT DISTRICTS

Agriculture
Community Affairs
Environmental Protection
X Game and Fresh Water Fish Comm
Marine Fisheries Commission
OTTED
State
Transportation

03/18/1999
04/02/1999
04/23/1999

FL99031 00159C

OPB POLICY UNITS
F

Northwest Florida WMD
South Florida WMD
Southwest Florida WMD
St. Johns River WMD
Suwannee River WMD

Environmental Policy/C & ED
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I
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MAR 2 21999
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OFFICE OF
ENVIRONMENTAL SERVICES
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The attached document requires a Coastal Zone Management Act/Florida
Coastal Management Program consistency evalutation and is categorized
as one of the following:

Project Description:

Federal Assistance to State or Local Government (15 CFR 930, Subpart F).
Agencies are required to evaluate the consistency of the activity.
-X-

.A

Direct Federal Activity (15 CFR 930, Subpart C). Federal Agencies are
required to furnish a consistency determination for the State’s
concurrence or objection.

U.S. Department of Transportation - Federal
Highway Administration - Draft Programmatic
Environmental Assessment - Nationwide
Differential Global Positioning System - Project is
Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdwnld.htm

Outer Continental Shelf Exploration, Development or Production
Activities (15 CFR 930, Subpart E). Operators are required to provide a
consistency certification for state concurrence/objection.
Federal Licensing or Permitting Activity (15 CFR 930, Subpart D). Such
projects will only be evaluated for consistency when there is not an
analogous state license or permit.

To: Florida State Clearinghouse

Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100
(850) 922-5438 ( SC 292-5438)
(850) 414-0479 (FAX)

EO. 123721NEPA

No Comment
g
0 Comments Attached
0 Not Applicable

Federal Consistency

No Comment/Consistent
K
0 onsistent/Comments Attached
0 Inconsistent/Comments Attached
0 Not Applicable

From:

Division/Bureau:
Reviewer:
Date:
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COUNTY: State

1

03/18/1999

DATE:
COMMENTS DUE-2 WKS:
CLEARANCE DUE DATE:
SAI#:

Message:

Environmental Policy/C & ED

Northwest Florida WMD
South Florida WMD
Southwest Florida WMD
St. Johns River WMD
Suwannee River WMD

Agriculture
Community Affairs
Environmental Protection
Game and Fresh Water Fish Comm
X Marine Fisheries Commission
OTTED
State
Transportation

FL9903100159C

OPB POLICY UNITS

WATER MANAGEMENT DISTRICTS

STATE AGENCIES

04/02/1999
04/23/1999

RECEIVED
MAR 2 1999
2

5
I
I

I

I

The attached document requires a Coastal Zone Management AcffFlorida
Coastal Management Program consistency evalutation and is categorized
as one of the following:

Project Description:
1

Federal Assistance to State or Local Government (15 CFR 930, Subpart F).
Agencies are required to evaluate the consistency of the activity.
Direct Federal Activity (15 CFR 930, Subpart C). Federal Agencies are
required to furnish a consistency determination for the State’s
concurrence or objection.

-X-

MARINE FISHERIES
COMMISSION

US. Department of Transportation - Federal
Highway Administration - Draft Programmatic
Environmental Assessment - Nationwide
Differential Global Positioning System - Project is
Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdwnld.htm

Outer Continental Shelf Exploration, Development or Production
Activities (15 CFR 930, Subpart E). Operators are required to provide a
consistency certification for state concurrence/objection.
Federal Licensing or Permitting Activity (15 CFR 930, Subpart D). Such
projects will only be evaluated for consistency when there is not an
analogous state license or permit.

To:

Florida State Clearing house

Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2 100
(850) 922-5438 ( SC 292-5438)
(850) 414-0479 (FAX)

EO. 12372/NEPA

0 No Comment
0 Comments Attached
ttached
le
0 Not Applicable
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Federal Consistency

0 No
No Comment/Consistent
0 Consistent/Comments
Consistent/Comments Attached
tent/Comments Attached

-- . _ . _-_
COUNTY: State

-_--

_

- --- .-- _-~~--._--.

._

I

1

DATE:
COMMENTS DUE-2 WKS:
CLEARANCE DUE DATE:
SAI#:

Message:
STATE AGENCIES
Agriculture
Community Affairs
Environmental Protection
Game and Fresh Water Fish Comm
Marine Fisheries Commission
X OTTED
State
Transportation

WATER MANAGEMENT DISTRICTS
Northwest Florida WMD
South Florida WMD
Southwest Florida WMD
St. Johns River WMD
Suwannee River WMD

The attached document requires a Coastal Zone Management Act/Florida
Coastal Management Program consistency evalutation and is categorized
as one of the following:

FL9903100159C

OPB POLICY UNITS
Environmental Policy/C 8 ED

Project Description:

Federal Assistance to State or Local Government (15 CFR 930, Subpart F).
Agencies are required to evaluate the consistency of the activity.
Direct Federal Activity (15 CFR 930, Subpart C). Federal Agencies are
required to furnish a consistency determination for the State’s
concurrence or objection.

-X-

03/18/1999

04/02/1999
04/23/1999

U.S. Department of Transportation - Federal
Highway Administration - Draft Programmatic
Environmental Assessment - Nationwide
Differential Global Positioning System - Project is
Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdwnld.htm

Outer Continental Shelf Exploration, Development or Production
Activities (15 CFR 930, Subpart E). Operators are required to provide a
consistency certification for state concurrence/objection.
Federal Licensing or Permitting Activity (15 CFR 930, Subpart D). Such
projects will only be evaluated for consistency when there is not an
analogous state license or permit.

To:

Florida State Clearing house

Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100
(850) 922-5438 ( SC 292-5438)
(850) 414-0479 (FAX)

EO. 12372INEPA

No Comment
F
0 Comments Attached
0 Not Applicable

From:

Division/Bureau: 7~71 F\ />
Reviewer:
Date: 3/a /q 9
/
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Federal Consistency

EQ- N o C o m m e n t / B
0 Consistent/Comments Attached
0 Inconsistent/Comments Attached
0 Not Applicable

DMSIONS OF FLORIDA DEPARTMENT OF STATE
Office of the Seuetary
Office of International Relations
Divisii of Elections
Division of Corporations
Division of Cuhral Affairs
Division of Historical Resources
Division of Library and Information !kvices
Division of Licensing
Division of Administrative Services

MMBER OF THE FLORIDA CABINET

FLORII3A DEIXRTMENT OF SIXTE

State Board of Education
Trustees of the Internal Improvement Trust Fund
Administration Commission
Florida Land and Water Adjudicatory Commission
Siting Board
Division of Bond Finance
Department of Revenue
Department of Law Enforcement
Department of Highway Safety and Motor Vehicles
Department of Veterans’ Affairs

Katherine Hard .S

Secretary of State
DIVISION OF HISTORICAL RESOURCES

April $1999

Ms. Cherie Trainor
State Clearinghouse
Department of Community mairs
2555 Shumard Oak Boulevard
Tallahassee, Florida 323 99-2 100
RE:

DHR Project File No. 991885
SAI# FL9903100159c
U. S. Department of Transportation Drafi Programmatic Environmental Assessment
Nationwide Differential Global Positioning System

Dear Mi. Trainor:
In accordance with the provisions of Florida’s Coastal Zone Management Act and Chapter 267,
Florida Statutes, as well as the procedures contained in 36 C.F.R., Part 800 (“Protection of
Historic Properties”), we have reviewed the referenced project for possible impact to historic
properties listed, or eligible for listing, in the National Register of Historic Places, or otherwise of
historic or architectural value.
We have reviewed the above draft programmatic environmental assessment and look forward to
coordinating with the Federal Highway Administration regarding historic resources which may be
affected by the construction and operation of the proposed Differential Global Positioning
System. If the above condition is met; it is the opinion of this office that the proposed project will
have no effect on historic properties listed, or eligible for listing, in the National Register, or
otherwise of historical, architectural or archaeological value. If this condition is met the project
will also be consistent with the historic preservation aspects of Florida’s Coastal Management
Program.
If you have any questions concerning our comments, please contact Scott Edwards, Historic
Preservation Planner, at 850-487-2333 or 800-847-7278. Your interest in protecting Florida’s
historic properties is appreciated.
Sincerely,
x&tad L/b*
George W. Percy, Director
Division of Historical Resources
and
State Historic Preservation Officer

GWP/Ese
xc: Jasmin Raffington, FCMP-DCA
R.A. Gray Building

l

500 South Bronough Street

l

Tallahassee,
ida 32399-0250 l http://www.flheritage.com
f
Historic Preservation
0 Historical Museums

0 Director’s Office
0 Archaeological Research
(850)488-1480
FAx:488-3355
(850)487-2299 FAX:414-2207
0 Historic Pensacola Preservation Board
0 Palm Beach Regional Office
(850)595-5985 FAx:595-5989
(561)279-1475 FAX: 279-1476
l

l

l

(850)487-2333

l
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l

FAX:922-0496

0 St. Augustine Regional Office
(904)825-5045 FAX: 825-5044
l

(850)488-1484

l

FAX:9212503

0 Tampa Regional Office
(813)272-3843
FAX:272-2340
l

Florida Department of Transportation
JEB BUSH
GOVERNOR

605 Suwannee Street
Tallahassee, Florida 32399-0450

THOMAS E BARRY, JR.
SECRETARY

Aviation Off ice

Ms. Cherie Trainor
Coordinator
Florida State Clearinghouse
Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, Florida 32399-2100
Re:

ICAR Review Comments, FL 9903100159C: FHWA - Draft Problematic Environmental
Assessment for the Nationwide Differential Global Positioning System Service

Dear Ms. Trainor:
The Department of Transportation, Aviation Office requires specific information on the
geographic coordinates and heights for project structures that will be altered, modified or
newly constructed to evaluate potential impact on the Department’s Public Aviation
Transportation plans.
Should an alternative that requires additional antenna structures or height alteration of
existing antenna be elected, this resource must be addressed. Compliance with the Notice of
Proposed Construction or Alteration provisions of Federal Aviation Regulation Part 77.13 as
applied to project structures, will ensure the effect to public aviation transportation operations
and facilities is evaluated.
If you have any questions concerning these comments, please do not hesitate to call
Mr. Al Roberts of my staff at (850)414-4507.

State Aviation Manager
WAlar
Encl.
cc:
Sandra Whitmire, FDOT ICAR Coordinator

www.dot.state.fl.us
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RECYCLED PAPER

NORTHWEST FLORIDA WATER MANAGEMENT DISTRICT
Project Review Form
TO:

State Clearinghouse
Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100

DATE:

March 25,1999

SUBJECT:

Project Review: Intergovernmental Coordination
Title: U. S. Dept. of Transportation-Federal Highway Administration-Draft
Programmatic Environmental Assessment-Nationwide Differential
Global Positioning System.
SAI #: FL99031 00159C

The District has reviewed the subject application and attachments in accordance with its
responsibilities and authority under the provisions of Chapter 373, Florida Statutes. As a result
review, the District has the following responses:
ACTION

-X

- No Comment.
Supports the project.
Objects to the project; explanation att
Has no objection to the project; explanation optional.
state CA Ftor@
Cannot evaluate the project; explanation attached.
Project requires a permit from the District under.

DEGREE OF REVIEW
X
Documentation was reviewed.
a-

Field investigation was performed.
Discussed and/or contacted appropriate office about project.
Additional documentation/research is required.
Comments attached.
SIGNED

Chief, Bur. Env. & Res. Plng.
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COUNTY: State

DATE:
COMMENTS DUE-2 WKS:
CLEARANCE DUE DATE:
SAI#:

Message:

WATER MANAGEMENT DISTRICTS

STATE AGENCIES
Agriculture
Community Affairs
Environmental Protection
Game and Fresh Water Fish Comm
Marine Fisheries Commission
OTTED
State
Transportation

X Northwest Florida WMD
South Florida WMD
Southwest Florida WMD
St. Johns River WMD
Suwannee River WMD

The attached document requires a Coastal Zone Management Act/Florida
Coastal Management Program consistency evalutation and is categorized
as one of the following:

FL9903100159C

OPB POLICY UNITS
Environmental Policy/C & ED

Project Description:

Federal Assistance to State or Local Government (15 CFR 930, Subpart F).
Agencies are required to evaluate the consistency of the activity.
Direct Federal Activity (15 CFR 930, Subpart C). Federal Agencies are
required to furnish a consistency determination for the State’s
concurrence or objection.

-X-

03/18/1999
04/02/1999
04/23/1999

U.S. Department of Transportation - Federal
Highway Administration - Draft Programmatic
Environmental Assessment - Nationwide
Differential Global Positioning System - Project is
Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdwnld.htm

Outer Continental Shelf Exploration, Development or Production
Activities (15 CFR 930, Subpart E). Operators are required to provide a
consistency certification for state concurrence/objection.
Federal Licensing or Permitting Activity (15 CFR 930, Subpart D). Such
projects will only be evaluated for consistency when there is not an
analogous state license or permit.

To:

Florida State Clearing house

Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100
(850) 922-5438 ( SC 292-5438)
(850) 414-0479 (FAX)

From:

Division/Bureau:
Reviewer:

EO. 123721NEPA

/
0 Comment
0 Comments Attached
0 Not Applicable

bid

NWFWMD

Resource Management Div.
Duncan J. Cairns
0M-s
ILL

Date:
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Federal Consistency

q

No Comment/Consistent
0 Consistent/Comments Attached
0 Inconsistent/Comments Attached
0 Not Applicable
po &~oEJ‘~

CLENXANCE DUE DATE:

’ Mtsssage;

WATER MANAGEMENT DISTRICTS

STATE AGEHCIES
Agriculture

Cbmmunlty Affal~%
EnvlronrnMal Protuctlon

1 i ‘.-. Northwest Florida VVMD

Game and Fnelch W&r Fish Comm
Marlns FIsherlea ~:ommls;slon
OTTED
State
transportstlon

t

v-m..

sAI#:

._.U. _
I

04/23/1999

FL99031 00159C

OPE POLICY UNITS
EnvIronmental Policy/C L ED

X South Florlda WMD
Southwest Florida VVMD
St Johns River WMD
Suwmnee River WMD

,
The at&hed documsnt raquk ZI Coastal Zone Management ActIF!wkla
Coaokl Managsment Progmim oonzMency evaltitlon and la Gategorlzbd

ProJect

as one of the folldng:

Federal A89l~tnnco to Stats or Local Government (16 CFR 930. Subpart F).
Agen~ioa are mqulrod to evaluate the consistency 07 the actlvlty.
x,

Direct FmdemJ ktlvlty (IS CFR 930, Subpart C), Federal Agencloo are
requlmd to fumlssR a consistency detwnlnation ior the State’s
concurrence or abjmtlon,

Descrlpthl:

U.S. Department of Trensportabn - Federal
Highway Admlnlstration - Draft Programmatic
Environmental Assesgmcnt - Nationwide
Diffefentiil Global Po~ltbning System - Project b
Located at www.navcen.uscg.mitl
dgps/ndgp@PAEdwnld. htm

Outer Conflno~tal Shalt E%plorPtlon, Oevdopment or Pr~dutffon

Actlvitlea (15 CFR 93b, $ub~M E), Operators am ruc~ulmd to provide a

consistelrcy

cwtlfldhm for atate cbncunondobjectlon,

Fedsml Uceming or Pemlttfng Actlvlty (16 CFR 930, $ubpafl D). Such
projects will mfy be evaIuated for consistency when them Is not an
molbgws sth Ilconso of pormlt

To: Florida Stata CJsarlnghou$e
Department of C2xwnunity Affairs

2555 Shumard Oak Boulevard
TallahrzSsee, FL 32389-2100

(850) 922-5438

( SC 292-5438)

(850) 41&0479 (FAX)

EO. ‘l23721NEPA
@f No Comment
(-J Comment6 Attached
q Not Applicable

Fedetal Consistency

$I No CommenKOnsistent
0 Consistent/Comments Attached
c] InconsistenUC~mmenfs Attached

[3 t\lot Applicable

TOTAL P. 03
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__-

-----

---- -_ ___
COUNTY: State

DATE:
COMMENTS Dbr;-2 WKS:
CLEARANCE DUE DATE:
SAI#:

Message:
STATE AGENCIES

WATER MANAGEMENT DISTRICTS

Agriculture
Community Affairs
Environmental Protection
Game and Fresh Water Fish Comm
Marine Fisheries Commission
OTTED
State
Transportation

Northwest Florida WMD
South Florida WMD
Southwest Florida WMD
X St. Johns River WMD
Suwannee River WMD

The attached document requires a Coastal Zone Management Act/Florida
Coastal Management Program consistency evalutation and is categorized
as one of the following:

04/02/1999
04/23/1999
FL99031 00159C

OPB POLICY UNITS
Environmental Policy/C 8 ED

Project Description:

Federal Assistance to State or Local Government (15 CFR 930, Subpart F).
Agencies are required to evaluate the consistency of the activity.
Direct Federal Activity (15 CFR 930, Subpart C). Federal Agencies are
required to furnish a consistency determination for the State’s
concurrence or objection.

-X-

03/18/1999

U.S. Department of Transportation - Federal
Highway Administration - Draft Programmatic
Environmental Assessment - Nationwide
Differential Global Positioning System - Project is
Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdwnld.htm

Outer Continental Shelf Exploration, Development or Production
Activities (15 CFR 930, Subpart E). Operators are required to provide a
consistency certification for state concurrence/objection.
Federal Licensing or Permitting Activity (15 CFR 930, Subpart D). Such
projects will only be evaluated for consistency when there is not an
analogous state license or permit.

To:

EO. 12372/NEPA

Florida State Clearinghouse

Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100
(850) 922-5438 ( SC 292-5438)
(850) 414-0479 (FAX)

0 No Comment
0 Comments Attached
0 Not Applicable

From:

Division/Bureau:
Reviewer:

A4 o,JQ

Date:

Y/ii 9G

9

/

V
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Federal Consistency

No Comment/Consistent
x
q Consistent/Comments Attached
0 Inconsistent/Comments Attached
0 Not Applicable

-

__ _

I. --. I

_-

“.

_“.

COUNN: State

_-_.- __-__- -..

I_____ ~-- - .

DATE:
COMMENTS DUE-2 WKS:
CLEARANCE DUE DATE:
SAI#:

Message:

WATER MANAGEMENT DISTRICTS

STATE AGENCIES

Northwest Florida WMD
South Florida WMD
Southwest Florida WMD
St. Johns River WMD
Suwannee River WMD

Agriculture
Community Affairs
Environmental Protection
Game and Fresh Water Fish Comm
Marine Fisheries Commission
OTTED
State
Transportation

03/18/1999
04/02/1999
04/23/1999
FL99031 00159C

OPB POLICY UNITS
X Environmental Policy/C 8 ED

State of Florida Clearingho

(/

L

:

The attached document requires a Coastal Zone Management
Coastal Management Program consistency evalutation and is categorized
as one of the following:

Project Description:

Federal Assistance to State or Local Government (15 CFR 930, Subpart F).
Agencies are required to evaluate the consistency of the activity.

Environmental Assessment - Nationwide
Differential Global Positioning System - Project is

Direct Federal Activity (15 CFR 930, Subpart C). Federal Agencies are
required to furnish a consistency determination for the State’s
concurrence or objection.

-X-

Outer Continental Shelf Exploration, Development or Production
Activities (15 CFR 930, Subpart E). Operators are required to provide a
consistency certification for state concurrence/objection.
Federal Licensing or Permitting Activity (15 CFR 930, Subpart D). Such
projects will only be evaluated for consistency when there is not an
analogous state license or permit.

To:

Florida State Clearinghouse

Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100
(850) 922-5438 ( SC 292-5438)
(850) 414-0479 (FAX)

EO. 12372/NEPA

@mment
0 Comments Attached
0 Not Applicable

From:

Division/Bureau:
Reviewer:
Date:
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Federal Consistency

0 No Comment/Consistent
q Consistent/Comments Attached
0 Inconsistent/Comments Attached
0 Not Applicable

Apalachee Regional Planning Council
Serving Calhoun, Franklin, Gadsden, Gulf, Jackson, Jefferson, Liberty, Leon, and
Wakulla Counties and their municipalities

MEMORANDUM

TO:

Florida State Clearinghouse

FROM:

Mike Donovan

DATE:

April 11, 1999

RE:

USDOT--Differential Global Positioning System
SAl #: FL9903 100159C

The Apalachee Regional Planning Council staff has reviewed the Public Notice for the
proposed Nationwide Differential Global Positioning System. The proposal includes
installing additional stations with antennas, however, no locations have been determined.
If any of these stations are located within the Apalachee Region, the facility should assure
that all local requirements are met.
Thank you for the opportunity to comment on this proposal. If you have any questions,
please contact me at 850-488-62 11 or 850-674-457 1.

314 East Central Avenue l Blountstown, Florida 32424
Telephone: (850) 674-4571 l Facsimile l (850) 674-4574 l SUNCOM 7714417
E-mail: arpc@thearpc.org l Website: http:/ /www.thearpc.org
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FLOR- ->A STATE CLEARINGHC -SE
RPC INTERGOVERNMENTAL COORDINATION
AND RESPONSE SHEET
SAI #:

FL9903100159C

I
P2

DATE: 03/l 8/l 999

COMMENTS DUE TO CLEARINGHOUSE: 04/17/1999

AREA OF PROPOSED ACTIVITY:
0 FEDERAL ASSISTANCE

q

COUNTY: State
DIRECT FEDERAL ACTIVITY

0 FEDERAL LICENSE OR PERMIT

0 ocs

PROJECT DESCRIPTION

U.S. Department of Transportation - Federal Highway Administration - Draft Programmatic Environmental Assessment - Nationwide
Differential Global Positioning System - Project is Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdwnld.htm
qq- 5
ROUTING:

RPC

X Apalachee RPC
Central FL RPC
E. Central FL RPC
N. Central Florida RPC
NE Florida RPC
SW Florida RPC
South FL RPC
Tampa Bay RPC
Treasure Coast RPC
West Florida RPC
Withlacoochee RPC

PLEASE CHECK ALL THE LOCAL GOVERNMENTS BELOW FROM WHICH COMMENTS HAVE BEEN
RECEIVED; ALL COMMENTS RECEIVED SHOULD BE INCLUDED IN THE RPC’S CLEARINGHOUSE
RESPONSE PACKAGE. IF NO COMMENTS WERE RECEIVED, PLEASE CHECK “NO COMMENT”
BOX AND RETURN TO CLEARINGHOUSE.
COMMENTS DUE TO RPC: 04/08/1999

NO COMMENTS:

(IF THE RPC DOES NOT RECEIVE COMMENTS BY THE DEADLINE DATE, THE RPC SHOULD CONTACT
THE LOCAL GOVERNMENT TO DETERMINE THE STATUS OF THE PROJECT REVIEW PRIOR TO
FORWARDING THE RESPONSE PACKAGE TO THE CLEARINGHOUSE.)
NOTES:

ALL CONCERNS OR COMMENTS REGARDING THE ATTACHED PROJECT (INCLUDING ANY RPC
COMMENTS) SHOULD BE SENT IN WRITING BY THE DUE DATE TO THE CLEARINGHOUSE.
PLEASE ATTACH THIS RESPONSE FORM AND REFER TO THE SAI # IN ALL CORESPONDENCE.
IF YOU HAVE ANY QUESTIONS REGARDING THE ATTACHED PROJECT, PLEASE CONTACT THE STATE
CLEARINGHOUSE AT (904) 922-5438 OR SUNCOM 272-5438.
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RPC INTERGOVERNMENTAJ COORDJNATIOW -5;%~~~eH’-y
;-- !“.‘Jrr\ .-. ”
,
&
.
,
L>, p-2 pcflm=! ’ 1
AND RESPONSE SHEET
J

SqI #:

Fi,9903100159C

DATE; 03/l 811999

CQMMENTS DUE TO CLEARINGHOUSE:

Al-&A OF PROPOSE11 ACTIVlTY:
d FEDERM,, A$SZSTANCE

q

04/17/1999

COUNTY: State
DlRECTFEDERAL ACTIVITY 67 k‘kL?EKAL LICENSE OK PERMIT

0 OCS

P-‘OJECT DESCRIPTION

U.S. Department of Tmmportatio~l - Federal Highway Administration - Draft Prqpmmntic Euvironmental Asx.ssment - Nationwide
Dikfermtial Global Positioning System - Project is Located at www.navcen.uscg.Inil/
dgpshdgpslPAEdwn1d.h

Apalachee RPC
Central FL REX
E. Central FL RPC

N. Central Florida RPC
NE Florida RPC
SW FIorida RPC
South FL RPC
Tampa Bay RPC

RECEIVECJ
MAR 2 2 t999
TREASURF WAS

REBKINAL PLANNING COUNCIL

X Treasure Coast RPC
West Florida RPC
Witblacoochee RPC

RI?

P ’ ASE CHECK ALL TRE LlXAL GOVERNlVlENTS BELOW FROM VVHICH COMMENTS HAVE BEEN
CEIVED; ALL COMMEI’ITS REdEMD SHOULD BE INCLU I)ED IN TfI& RPC’S CLEARINGHOUSE
&SJ?QNf$E PACIICAGE. JF NO CCMMEINTS WERE RECEWED, PLEASE C.mCK “NO COMMENT”
BbX AN-D RETURN TO CLEAIRINGHOUSE.

COMMENl’S DUE TO RPC: 04/08/1999

($ Tkf-&~ RpC XlEzT RJXE1VE COMMENTS BY THE DEADLWE DATE, ‘W-E WC SHOULD CONTACT
l$XE LOCAL GOVF,RNMENT TO DETERMl?% THE STATI_JS OF THE PROJECT REVIJZW PRIOR TO
FtiRWARDTNG TM? RESPONSE PACKAGE TO THE CLEARl??CHWSE.)
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WR-16-199'3

c+-L

13:17

TREASURE COAST REGIONAL PLANNLNG UXJNCXL
C ?VUMBER:

999FL-& 12
United States Departmcrlt of Transportation

PRQJECT J-E!X~ Notice; of Projgammatic Envirwmenfal Assessmmt for
Nationwide Different irlI Gl~bnl Positioning System
of=9
The proposed NDGPS would provide positioning accuracy,
availability, integrity, and coverage sufficient to meet
numerous government and civilian Global Positioning
To expand
System (CiPS) navigation requirements.
exist@ Differential GPS capabilities nationwide, the
installation of at least 67 additional reference stabns with
low-fhqucr~y t-ran~ II i 1 aatemlas i s rcquircd,

Three

alternatives were consitlered:
+ Alternative A WOUM consist of the conversion of 32
Ciromd Wave Erncrge~cy Network (GWEN) relay
nodes to NDGPS rc:Ference stations, transfer of GWEN
equipment from remaining GWEN relay nodes or spae
GWEN equipment sets to 28 new DNGpS site
locations, (and installation of 7 additional NDGPS sites
using new equipmcrlt, for a total of 67 NDGPS sites.
l

l

Alternative B would con& of installation of new
equipment at 32 existing GWEN relay node sites and at
35 new sites; each reference station would be physically
similar to those described under- Alternative A..
Alternative C would consist of installation of 80 to 100
new rcfcrerlce statirul sitrss u&g equipment similar to

that at US Coast Gwlrd local area DGPS stations.
The environmental impact of the no-a&& alternative was
also considered _

Each alternative has identified the potential for si.gnificant
environmental impacts, Under each of the proposed action
alternatives, no significant environmental im:pacts till
result provided that specific site-selection criteria and, if
necessary, mitigation measures discussed in t h i s
Ptogmmmatic Envirortrjlental Assessment are applied to

17
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Y\

Y

each site proposed for itlstallation an an NDGPS rekrence
station.

T COSTS ..

N/A
‘e not in conflict with the goals,
The proposed project 1.)
strategies, and policies of tile SFWP.

AG~cJES CONTACT’EP: Indian River County
Martin county

Palm Beach CouIlty
St. Lube County

1s
TUTiiL F.04
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Tampa Bay .Xegional Rannlng Cound
Secretary/Treasurer
Frederick T. Reeves

Vice-Chairman
Commissioner Chris Hart

Chairman
Barbara Roman0

Executive Director
Manny L. Pumariega

April 8,1999

Ms. Cherie Trainor
Florida State Clearinghouse
Florida Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, Florida 32399-2 100
Subject:

IC&R #109-99, Global Positioning System Tracking Towers, FSC #FL9903 100 159,
Nationwide

Dear Ms. Trainor:
This letter constitutes acknowledgment and preliminary assessment of an application for the aforementioned
project submitted under the provisions of Florida’s Intergovernmental Coordination and Review (IC&R)
process.
While we do find the proposal to be regionally significant, initial in-house review does not indicate the
necessity for action by the Council. All member local governments will be notified of the application for
any comments concerning local significance. The applicant will be contacted if any local concerns are
identified.
In accordance with staff findings, and subject to concurrence of the Tampa Bay Regional Planning Council’s
(TBRPC) Clearinghouse Review Committee and TBRPC’s full policy board, this project is considered to
have met the requirement of Florida’s IC&R process and no further review will be required by our agency.
This letter constitutes compliance with K&R only and does not preclude the applicant from complying with
other applicable review/permit requirements or regulations.
If you have any questions, please do not hesitate to contact me.

eyer, Principal Planner
Intergovernmental Coordination & Review

9455 Koger Boulevard,
Phone (727) 577-5 I5 1

Suite 2 19, St. Petersburg, FL 33702-249 1
FAX (727) 570-5 118 Suncom 586-32 I7

http://www.tbrpc.org
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Northeast Florida Regional Planning Council
Baker

l

Clay

l

Duval

l

Flagler

l

Nassau

l

Putnam

l

St. Johns

9143 Philips Highway, Suite 350, Jacksonville, Florida 32256
(904)363-6350 FAX (904) 363-6356
Suncom 874-6350 Suncom FAX 874-6356
E-mail: nefrpc@ nefrpc.org
Web site: www.nefrpc.org

April 5, 1999

Florida State Clearinghouse
Department of Community Affairs
2555 Shumard Oaks Boulevard
Tallahassee, Florida 32399-2 100
Att: Glenn Church
SAI#: FL99032001 59C

“%.

U.S. Department of Transportation - FHAO@ aft Programmatic
Environmental Assessment - Nationwide Dif Perential Global
Positioning System

The Northeast Florida Regional Planning Council staff has reviewed the above activity.
Comments received from the local governments are included.
Based on the information contained in the Project Description and after review of the
Comprehensive Regional Policy Plan goals and policies the staff finds the proposal to be
“consistent” with the SRRP.
This activity also generally conforms with the policies, plans, and programs of the Northeast
Florida Regional Planning Council.
This letter signifies that the Northeast Florida Regional Planning Council staff has no objection
to the above cited activity.

Regional Planner

Affirmatwe Actron and Equal Opportunrty
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Employer

RETURN TO:
Wayne A. Dyess
IC&R Regional Planner
NE FL Regional Planning Council
9143 Philips Hwy., Suite 350
Jacksonville, FL 32256
U. S. Department Transportation - Federal Highway Administration - Draft
Programmatic Environmental Assessment - Nationwide Differential Global
Positioning System - Project is located at
www.Navcen.uscg.mil/dgps/ndgps/PAEdwnld.htm

NORTHEAST FLORIDA
REGIONAL IC&R CLEARINGHOUSE
AGENCY RESPONSE FORM
DUE DATE: 04/14/99
99SW18

TO:

Josie Davis

AGENCY:

TITLE: County Coordinator

Baker County

Please review the attached project notification and indicate your response below.
Give a detailed explanation when desired.
PLEASE DO NO RETURN THE PRO.JECT APPLICATION - IT IS FOR YOUR RECORDS.
RESPONSE: *
/

REVIEW:
-

1.

This agency has no comment on the project.

2.

We want more information on the project; no conflict is indicated.
(Specify below the information desired)

3.

We want more information on the project as a conflict is indicated.
(Specify below the information desired)

4.

We desire a conference with the applicant. (Explain below)

5.

Applicant should be informed of certain laws and regulations which
may affect the project. (Explain below)

6.

This agency endorses the project.

7.

ADDITIONAL COMMENTS

REVIEWED BY:
Date
Please indicate other agencies that might review the applicant’s proposal:
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South
Florida
Regional
Planning
Council
April 13,1999
Ms. Cherie Trainor
Florida Coastal Management Program
Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, Florida 32399-2100
RE:

SFRPC #99-0358, SAI #FL9903100159C- Request for comments on the Draft Programmatic
Environmental Assessment - Nationwide Diiferential Global Positioning System, U.S.
Coast Guard, Statewide.

Dear Ms. Trainor:
We have reviewed the above-referenced Draft Programmatic Environmental Assessment and
have the following comments:
l

0

Council staff supports the implementation of the Nationwide Differential Global Positioning
System. The geographic area of South Florida included in the project area encompasses a
wide variety of environmentally sensitive natural resources. These areas have been
designated as natural resources of regional significance in the Strategic Xegional Policy Plan for
South Florida. Please see the enclosed attachment for a complete list of natural resources of
regional significance. In addition, the proposed guidelines should be consistent with the
goals and policies of state and county comprehensive plans.
The goals and policies of the Strafegic Regional Policy Plan for Soutlz FZoridu, in particular those
indicated below, should be observed when making decisions regarding the adoption of the
proposed project:

Strategic Regional Goal
3.1

Eliminate the inappropriate uses of land by improving the land use designations and
utilize land acquisition where necessary so that the quality and connectedness of Natural
Resources of Regional Significance and suitable high quality natural areas is improved.

Regional Policies
3.1.1

Natural Resources of Regional Significance and other suitable natural resources shall be
preserved and protected. Mitigation for unavoidable impacts will be provided either onsite or in identified regional habitat mitigation areas with the goal of providing the
highest level of resource value and function for the regional system. Endangered fauna1
species habitat and populations documented on-site shall be preserved on-site.
Threatened fauna1 species and populations and species of special concern documented
rare plants shall be preserved on-site
on-site, as well as critically imperiled, imperiled
unless it is demonstrated that off-site mitigation will not adversely impact the viability or
number of individuals of the species.

3440 Hollywood Boulevard, Suite 140, Hollywood, Florida 33021
Broward (954) 985-4416, Area Codes 305, 407 and 561 (800) 985-4416
SunCom 473-4416, FAX (954) 985-4417, SunCom FAX 473-4417
e-mail sfadmin@sfrpc.com
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Ms. Cherie Trainor
April 13,1999
Page 2

3.1.9

Degradation or destruction of Natural Resources of Regional Significance, including
listed species and their habitats will occur as a result of a proposed project only if:
a)
b)
c)

the activity is necessary to prevent or eliminate a public hazard, and
the activity is in the public interest and no other alternative exists, and
the activity does not destroy significant natural habitat, or identified natural resource
values, and
d) the activity does not destroy habitat for threatened or endangered species, and
e) the activity does not negatively impact listed species that have been documented to
use or rely upon the site.

Thank you for the opportunity to comment. We would appreciate being kept infcrmed on the
progress of this project. Please do not hesitate to call if you have any questions or comments.
Sincerely,

Senior Planner
CAG/cp
Enclosure
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NATURAL RESOURCES OF REGIONAL SIGNIFICANCE
1. Water Resources
a) Water Conservation Areas (WCAs)
b) Biscayne Aquifer
c) Florida Aquifer
d) Major Natural Rivers
e) Class I Waters
f) Class II Waters
2.

Coastal and Marine Resources
a) Biscayne Bay
b) Florida Bay
c) Beaches and Dune Systems
d) Uninhabited Natural Barrier Islands
e) Coral Reef Habitats
f) Mapped Hard Bottom Communities
g) Seagrass Meadows
h) Mangrove Forest Communities

3.

Natural System Resources
a) State and Federally Listed Animal Species and Their Habitats
b) State and Federally Listed Plant Species Considered Critically Imperiled, Imperiled
and Rare
c) State Critically Imperiled, Imperiled and Rare Natural Communities
d) Priority Acquisition Sites Containing Habitat Areas for Listed Species
e) Strategic Habitat Conservation Areas
f) Tropical Hardwood Hammocks
g) Pine Rocklands
h) Panther Priority 1 Habitat Conservation Areas
i) Critical Wildlife Areas

4.

Planning and Resources Management Areas
a) Big Cypress Preserve
b) National Public Areas of Regional Significance
c) Wildlife Refuges
d) Area of Critical State Concern
e) Florida Keys National Marine Sanctuary
f) East Coast Buffer Areas
g) Outstanding Florida Waters
Within the South Florida Region, the designated Outstanding Florida Waters are
waters within the following:
(1) Everglades National Park
Fort Jefferson National Monument
Biscayne National Park
Dry Tortugas National Park
Key Largo National Marine Sanctuary
Looe Key National Marine Sanctuary
Florida Keys National Marine Sanctuary
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(2) Crocodile Lake NWR
Great White Heron NWR
Key West NWR
National Key Deer NWR
(3) Bahia Honda State Recreation Area
Bill Baggs Cape Florida State Recreation Area
Hugh Taylor Birch State Recreation Area
John Pennekamp Coral Reef State Park
John U. Lloyd Beach State Park
Long Key State Recreation Area
Oleta River State Recreation Area
Fort Zachary Taylor State Historic Site
Indian Key State Historic Site
Key Largo Hammock State Botanical Site
Lignumvitae Key State Botanical Site
Windly Key State Geological Site
(4) San Pedro State Underwater Archeological Preserve
(5) Coupon Bight-Monroe
Deering Hammock-Dade
East Everglades-Dade
ITT/Hammock-Dade
North Beach-Broward
North Key Largo hammock-Monroe
Port Bougainville-Monroe
Westlake-Broward
Curry Hammock
Snake Warrior Island
Miami Rockridge Hammock-Monroe
h) Surface Water Improvement and Management Designated Areas
i) Designated Wetlands and Mitigation Banks
j) All State Parks, Recreation Areas, Botanical Sites, Archaeological Preserves, Aquatic
Preserves and Geological Sites
k) Everglades National Park
1) Save Our Rivers Lands
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FLC IDA STATE CLEARINGZ: USE # 26-u/- 9%‘=lw4
RPC INTERGOVERNMENTAL COORDINATION
AND RESPONSE SHEET
WCEIVED MAR 2 2 KKKl
SAI #:

FL9903100159C

DATE: 03/l 8/l 999

COMMENTS DUE TO CLEARINGHOUSE: 04/17/1999

AREA OF PROPOSED ACTIVITY:

q

FEDERAL ASSISTANCE

q

COUNTY: State
DIRECT FEDERAL ACTIVITY

0 FEDERAL LICENSE OR PERMIT

0 ocs

PROJECT DESCRIPTION

U.S. Department of Transportation - Federal Highway Administration - Draft Programmatic Environmental Assessment - Nationwide
Differential Global Positioning System - Project is Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdwnld.htm
ROUTING:

RPC

Apalachee RPC
Central FL RPC
E. Central FL RPC
N. Central Florida
NE Florida RPC
SW Florida RPC
South FL RPC
Tampa Bay RPC
Treasure Coast RPC
West Florida RPC
X Withlacoochee RPC

t

PLEASECHECKALLTHELOCALGOVERNMENTSBELOWFROMWHICHCOMMENTSHAVEBEEN
RECEIVED; ALLCOMMENTSRECEIVEDSHOULDBEINCLUDEDINTHERPC'SCLEARINGHOUSE
RESPONSEPACKAGE. IFNOCOMMENTSWERERECEJiVED,PLEASECHECK"NOCOMMENT"
BOXANDRETURNTOCLEARINGHOUSE.
COMMENTS DUE TO RPC: 04/08/1999

NO COMMENTS:

(IF THE RPC DOES NOT RECEIVE COMMENTS BY THE DEADLINE DATE, THE RPC SHOULD CONTACT
THE LOCAL GOVERNMENT TO DETERMINE THE STATUS OF THE PROJECT REVIEW PRIOR TO
FORWARDING THE RESPONSE PACKAGE TO THE CLEARINGHOUSE.)
NOTES:

3/30/99:
See WRPC comments

enclosed.

ALLC~NCERNSORCOMMENTSREGARDINGTHEATTACHEDPR~JECT(INCLUDINGANYRP~
COMMENTS)SHOULDBESENTLNWRITINGBYTHEDUEDATETOTHECLEARINGHOUSE.
PLEASE ATTACH THIS RESPONSE FORM AND REFER TO THE SAI # IN ALL CORESPONDENCE.
IF YOU HAVE AN-Y QUESTIONS REGARDING THE ATTACHED PROJECT, PLEASE CONTACT THE STATE
CLEARINGHOUSE AT (904) 922-5438 OR SUNCOM 272-5438.
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LINDA S. SLOAN, A.I.C.P.

a

SERVING LEVY, CITRUS
MARION SUMTER AND
HERNANDO C O U N T I E S

OFFICERS

EXECUTIVE DIRECTOR

EUGENE A. POOLE
CHAIRMAN

1241 S.W. 10th Street
OCALA, FLORIDA 34474-2798

EUNICE NEVILLE
VICE-CHAIRMAN

WILBUR DEAN

Telephone 352/732- 1315
Suncom 667- 1315
FAX 732-1319
email: wrpc@atlantic.net

SECRETARY

March 30,1999

Ms. Cherie Trainor, Coordinator
Florida State Clearinghouse
Department of Community Affairs
2555 Shumard Oak Blvd.
Tallahassee, FL 32399-2 100
SUBJECT:

SAI #: FL9903100159C

U. S. Department of Transportation - FHwA
Draft Programmatic Environmental Assessment
Nationwide Differential Global Positioning System
WRPC ICR #: 26-N 1-99-FHwA
Dear Ms. Trainor:
The staff of the Withlacoochee Regional Planning Council reviewed the above-referenced project
and find it to be consistent with the goals and policies of the WRPC’s adopted Strategic RegionaZ
Policy Plan for the Withlacoochee Region, and in particular with Policy 3.4.3: Evaluate alert and
notification systems and upgrade them as necessary.

We appreciate the opportunity to comment on this proposal.
Sincerely,

ICR Procedural Coordinator
LSS:vaw
Enc.

t’
‘. ’
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FL0 IDA STATE CLEAmNGH USE -I =& = “= - ,-’ ’ r5; bbL
’ 7
RPc INTERGOVERNMENTAL COO~IN/JJ’] C,r(
II / -. - :;- \I
‘:7 + 1
AND RESPONSE SHEET
t -+,’
---A

SAI #:

FL9903100159C

DATE: 03/l S/1999

COMMENTS DUE TO CLEARINGHOUSE: 04/17/1999

AREA OF PROPOSED ACTIVITY:
[7 FEDERAL ASSISTANCE

COUNTY: State

Q DIRECT FEDERAL ACTIVITY

[7 FEDERAL LICENSE OR PEP& IT

[7 o c s

PROJECT DESCRIPTION

U.S. Department of Transportation - Federal Highway Administration - Draft Programmatic Environmental Assessment - Nationwide
Differential Global Positioning System - Project is Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdwnId.htm
ROUTING:

RPC

Apalachee RPC
Central FL RPC
X E. Central FL RPC
N. Central Florida RPC
NE Florida RPC
SW Florida RPC
South FL RPC
Tampa Bay RPC
Treasure Coast RPC
West Florida RPC
Withlacoochee RPC

PLEASE CHECK ALL THE LOCAL GOVERNMENTS BELOW FROM WHICH COMMENTS HAVE BEEN
RECEIVED; ALL COMMENTS RECEIVED SHOULD BE INCLUDED IN THE RPC’S CLEARINGHOUSE
RESPONSE PACKAGE. IF NO COMMENTS WERE RECEIVED, PLEASE CHECK “NO COMMENT”
BOX AND RETURN TO CLEARINGHOUSE.
COMMENTS DUE TO RPC: 04/08/1999

NO COMMENTS:

(IF THE RPC DOES NOT RECEIVE COMMENTS BY THE DEADLINE DATE, THE RPC SHOULD CONTACT
THE LOCAL GOVERNMENT TO DETERMINE THE STATUS OF THE PROJECT REVIEW PRIOR TO
FORWARDING THE RESPONSE PACKAGE TO THE CLEARINGHOUSE.)
NOTES:

ALL CONCERNS OR COMMENTS REGARDING THE ATTACHED PROJECT (INCLUDING ANY RPC
COMMENTS) SHOULD BE SENT IN WRITING BY THE DUE DATE TO THE CLEARINGHOUSE.
PLEASE ATTACH THIS RESPONSE FORM AND REFER TO THE SAI # IN ALL CORESPONDENCE.
IF YOU HAVE ANY QUESTIONS REGARDING THE ATTACHED PROJECT, PLEASE CONTACT THE STATE
CLEARINGHOUSE AT (904) 922-5438 OR SUNCOM 272-5438.
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A p r - 1 3 - 9 9

Ol:Z5P N o r t h

-entral F l o r i d a

t<c~cl 352 !- -3

P.02

2209

FLORIDA STATE CLEARINGHOUSE
RPC INTERGOVERNMENTAL COORDINATION

..-

,,

AND RESPONSE SHEET
SAI #:

FL9903100159C
COMMENTSDUE TOCLEARINGHOUSE: 04/17/1999
AREA OF PROPOSED ACTIVITY:

0 FEDERAL ASSISTANCE

q

DATE: 03/18/1999

COUNTY: State
DIRECT FEDERAL ACTIVITY

f--J FEDERAL LICENSE OR PERMIT

r--J o c s

PROJECTDESCRIPTION
U.S. Department of Transportation - Federal Highway Administration - Draft I’rogramrnatic Environmenta] Assessment - Nationwide
Differential Global Positioning System - Project is Located at www.navcen.uscg.mil/
dgps/ndgps/PAEdw n Id. h tm
ROUTING:

RPC

Apalachee RPC
Central FL RPC
E. Central FL FWC

X N. Central Florida RK:
NE Florida RPC
SW Florida RPC
South FL RPC
Tampa Bay RPC
Treasure Coast RPC
West Florida RPC
Withlacoochee RPC
PLEASE CHECK ALL THE LOCAL GOVERNMENTS BELOW FROM WHICH COMMENi&
RECEIVED; ALL COMMENTS RECEIVED SHOULD BE INCJ ,1 ll,l7lb TN THE RX’S CLEARIWOUSE
RESPONSE PACKAGE. IF NO COMMENTS WERE RECEIVED, PLEASE CHECK “NO COMMENT”
BOX AND RETURN TO CLEARINGHOUSE,
COMMENTS DUE TO RPC: 04/08/l 999

NO COMMENTS:

x

(IF THE RPC DOES NOT RECEIVE COMMENTS BY THE DEADLINK DATE, THE RPC SHOULD CONTACT

THE LOCAL GOVERNMENT TO DETERMINE THE STATUS OF ‘1‘1 IE PROJECT REVIEW PRIOR TO
FORWARDING I I IE RESPONSE PACKAGE TO THE CLEARINGHOIJSE.)
NOTES:

ALL CONCERNS OR COMMENTS REGARDING THE ATTACHKD PROJXCT (INCLUDING ANY RPC
COMMENTS) SHOULD BE SENT TN WRITING BY THE I)UE DATF, TO THE CLEARINGHOUSE.
PLEASE ATTACH THIS RESPONSE FORM AND REFER TO TIJE SAJ ## JN ALL CORESPONDENCE.
IF YOU HAVE ANY QUESTIONS REGARDING THE ATTACHED I’i<OJtXX. I’LEASE CONTACT THE STATE
CLEARlNGHOUSE AT (904) 922-5438 OR SUNCOM 272-5.138.
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FLORIDA STATE CLE:AIWWWXJSK

SAI #;

DATE: 0311811999

FL9903 1001 S!)C

COMMl3NTS lMJr;; TO CLEARINGHOUSE; 04/17/19YY

r-J JWIERAI. ASSISTANCE

m DIRECT FEI)ERAJ. ACTIVITY

0 WI )ERAl. 1 .I( ‘J’NSL:, C)K PEKMIT

COMMENTS I31 JE TO RPC: Od/Os/r!W

NOTES:
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Belknap Freeman, PE
119 Hickory Lane
Rosemont, PA 19010
Docket Clerk
U.S. DOT Docket Room PL-401
400 Seventh Street, SW
Washington, D.C. 20590-0001
Re:

FHWA

Docket

No

-

_

_

/y#&/@-L..

5?$L,.5~~/;rx-7

FHWA-99-5012

Draft Programmatic Environmental Assessment For The
Nationwide Differential Global Positioning System Serv.

2 . __
-2 .. ' .,-:
,
.-+r-.
: .J :,?..
.*
r+Jy a*y- ,:--*'!
I“2
g=;
,A

Dear Sirs:
Attached please find a response and comments concerning
Federal
Highway Administration's (FHWA) "Draft programmatic
Environmental
Nationwide
Assessment"
for
the
(PEA)
Differential
Global bsitioning System service, as outlined
and
comments
requested in
the
Federal
Register
for
Wednesday, march 3, 1999 (64FRIO3~6 - 7).
The PEA contains an issue whit+ is of major concern, in
that it implies at some future time, that the FRA will add a
burden
great
expense, to
the private rai? industry,
3 at
then at a subsequent time, states that the program will be
obsolete in
fifteen
years;
thus to be abandoned (Roth as
obsolete and/or structurally inferior for reuse))
The
attachment
highlights
the
comments
concerning
"PEA" is
intended to he all inchsive. The attachment.
not
primarily focuses on the
relating to the
issues
Federal
Railroad
Administration
(FRA) v hot6 from the standpoint of
the FRA being
designated as
the
re.sponsiVe
agency to
defend,'
"submit
and
funding requests to the Congress, for
the
full
costs
of
the
"NDGV?'
program, inchGng
implementation, operation, maintenance, an?
ultimate
decommissioning.
!'ery

truly yours,

ReVnap

l%eeman, PF

Attachment:
Attachment

to

Transmittal

Letter

Docket No. FHWA - 99 - 5012 (Z'$+t- *ages).
Sent Certified
Priority Mail
Z 446 367 947
Return Receipt
Requested
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March'99.

FHWA

ORIGINAL
5-3 05 0

FHWA Docket No FHWA - 99 - 5012
Draft Programmatic Environmental
Nationwide
Differential
Global
Service (NDGPS)

Comments

Assessment For The
System
Positioning

Attachment to
Transmittal
March
Letter, 37th
Belknap Freeman,PE to
Docket
Clerk, U.S. DOT Docket
PL-402, in response to Notice: "Request for Comments".
Introduction
Forward Looking Statements
Coverage Areas
Technical Issues
Economics
Environmental Issues
Notification
Methods
Life Expectancy
FRA Conflict of Interest

'99 Room
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In respect to these comments which follow; they are not
a
complete
overview
of the Nationwide Differential Global
Positioning System Service (NDGPS), per se; but rather focus
related
closely
on, or are keyed by specific comments more
to
items
Railroad
Administration
concerning
the
Federal
involvement, as
"Draft"
Programmatic
presented in the
Environmental Assessment (PEA) document dater! December 1.998.

"

Introduction:

Forward

Looking

Statements:

Th.e
s t a t e s , f o r example, on its p:.mge 1, that
text
provide
under the Phase II
installation, the
will
system
dual
coverage to
a GPS user anywhere in the United States
with a 99.999 percent availability.. With
consideration of
terrain
RF Ground wave
features, inability to
receive a
signal (or cancellation of a ground wave by a reflected
sky
wave
under certain circumstances (with resultant distortion
or
cancellation of
the
signal), and in
ground
wave
particular, the
inability
to provide an "omni directional "~~~~6,,,
locomotive(limits o f
'
for such low frequencies on a
moving
which
will provide sufficient "gain" to
clearance
lines)
establish an acceptable "signal to noise ration" in an urban
falls in or is
environment (where
the man
made
noise
predominate in the same frequency spectrum)
34 Hour
note
the
One
might
U. S. Coast Guards DGnS
being
status recording, to note the frequency of
stations
‘I d o w n " (significant considering at this time, the smaller
number of stations in service).
hazard to
In speaking of
Radio
Frequency
Human Exposure, The "PEA" at the bottom of
its page 95, in relating to the area within the 8 foot fence
Maintenance
"Authorized
surrounding
the
tower, states
Personnel will be instructed to make sure reference
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station is
n 0 t, transmitting
they enter this area."
when
(Anybody to inspect
the
integrity of
the
and
structure
lightning
protection
after
a storm?? Anybody to clean the
tower base insulator??) So much for 99.999
station
% dual
availability! !)

In
summary, the
text
stating
99.999 percent
dual
coverage &n the entire U.S., without
c
o
n
s
i
d
e
r
a
t
i
o
n
as
any
how that
might
certain
applications which are
apply t o
stressed in subsequent portions of the same
text
(and
any
specific
reference
to what microvolt,- or other criterionlevel of usable signal level is to be
available at
that
criterion of 99.999 percent avai!abilityl?)
The "PEA" on its page 9, touts the application of NDGW
control
train
application, and
support, of
"advance
systems"
such as
"positive
train
control"
including
possible
"train
separation"; thus saving over $ 60 million
per year. (Check of the PEA reference section (page 107),
indicates
Allen as
an author of the Coast Guard) Tt would
appear he is
unaware, that
years) and
after
some
five
expenditure of millions, such
an effort has not created a
working, viable, simple installation
"vital"
and
that is
practical in cost and maintenance, has not heen established)

for

The "PEA"states on its pages 9 and 100:

“If used for the full project life of the NDGPS
all the
program
approximately
1.5 years, most of
resources committed to the project would be either
obsolete or structurally inferior for reuse"
face of
such
policy
Such a statement flies in
the
written
into the law previously , especially in recognition
envisioned hy
of the explosive parts
population
increase
such
concepts
envisioned in "Arnold's Analysis" previously
mentioned
(PEA
page
9
and
prior
reference
in
these
comments), which reads:
"Reducing maintenance cost levels is desirac>le,
and improvements which will pay for the investment
by achieving lower operating or maintenance cost
should be implemented" [Sect 703,(7)(E) - 4 R Act).
and

upon the 4 R Act relating to Amtrak,
(This predicated
Amtrak operates throughout the United Statis).

I I w i l l allow
The PEA in its page 11
states
"Phase
users in
most
of the U.S
to obtain a DGnS signal from at
3003". Yet
least two reference stations (dual Coverage)
bY on the PEA page A-5, whic_h spec~z_a_t~, at best, states:
. . . Plans
based upon historical
appropriations for the NDGPS project
in calendar year u"."
II
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Congressional
completion

date

3
Coverage

Area

-

NDGPS:

The
PEA raises an
further
which
issue
lacks
any
explanation. In
the
realm of
Guard
50 Watt U.S. Coast
Beacons, and
500 Watt proposed NDGPS beacons, the figures ,
such as # 6 of the PEA do not reflect a precise
pattern of
fixed
radius arcs (as might be expected from an "Omni" type
antenna. ;
therefore
(particularly
over 1and)the question
arises if such coverage plots are the result of a
locus of
actual field strength measurements (locus of all points of a
defined "useful level" of signal strength??),
The follow up question, in the text reference is that a
NDGPS
station
is expected to have an effective range up to
250 statute miles (which for
figure 10, in a
example on
effective
northerly
direction, for
the
example, makes
coverage into
Canada, from
the
site in
central
Vontana
somewhat exaggerated.)

“dual
What
is
left
assurances of
unsaid, in
the
coverage"is the impact on coverage, of reduced RF Power at a
site, as a resolution of
interference
with
adjacent
FAA
facilities (PEA Page 98)
defined, for the purposes proposed by the FRA
And
not
for railroad uses, is the coverage to be expected, from
the
NDGPS sites, in valleys, tunnels, cuts, et all, particularly
in mountainous territory.
Coverage

Area

GPS:

a d d r e s s e d a s within the scope of the nEA, is the
Not
issue of the GPS signals, per se. For example, in respect to
reason
for
aircraft (a far superior antenna platform)
one
having
total
not
be found in an
dependence on
GW can
Precision
article
"Local
Augmentation
for
GPS
for
the
Approach
of Aircraft" (Per Edge, IEEE Rroceedings , January
1999, Page 112) which reads in part:
. . GPS
outages need not be caused by the
failure'of a piece of hardware. For example,
accuracy may decrease simply because one satellite
has disappeared over the useful horizon, and this
degradation may persist until another satellite
rises. The setting and timing of GPS outages is
completely
predictable. Never the less SPS and "PS
outages due to too few satellites move across the
airspace and may make certain flight operations in
certain areas unusable for tens of minutes"
II

level, an?
Now place the receiving antenna at
ground
one
adds
the
realm of reflected and refracted signals, in
with
trees, snow, hill
combination
obstructions
such as
sides, buildings, et
all. The net overall effet, when added
to the previous 99.999 percent figure, as a system, leaves
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the

subject open

Technical

to

question.

Issues:

Previously mentioned, receipt of an
effective
NDGPS
Beacon
signal, by
virtue
of its very low frequency, calls
for a
relatively
large
solution
receiving
antenna. One
employs an effective length by having the antenna in a coil;
thus
obtaining
acceptable
reasonahle gain;
results
with
however then one has a resulting highly directional
antenna
(and
improperly positioned from the beacon, could result in
zero signal). There are three initial issues to consider on
a
vehicle
One
clearance. Secondly - a vehicle which
frequently turns, in combinations with beacons
which
arise
in
different
directions as vehicle progresses. Thirdly- In
the low portion of the
RF spectrum in
which
the
Beacon
functions, one is exposed to a higher proportion of man made
noise, particularly
in urban areas (thus if not a high gain
antenna , a reduction in signal to noise level.]
The GWEN Transmitters, from an
economic
standpoint,
represent
61 of
(W3e
PEA) 3 are interesting modification
problems; but even more so, application, for
original
the
sites
were
laid
out
for an
"air ground" communications
network
as their primary function. Now we will alter
their
"power", frequency
and
optimize
their application for FSK
transmission of data,&+ 5'-fi&.~Iz*14~Q(3+&,,
The text also,on
issues as
page:
61, mentions
such
government and non government electric utility provisions as
operating
power
line
communications
carrier
frequency
systems, which are transmitted along power line at
carrier
frequencies
below
490 Kilo
Hertz
(Also end to Pnd pilot
protective relay systems). To recognize
problems
potential
before they happen, the "PEA" at some point, should describe
the
characteristics
of the Beacon Transmitter - with a bit
more detail; such as ; beside frequency Range
and
expected
power; also include type of modulation ("FSK") and data rate
as
well
as
any identifying signal; such that in a case of
its
interference, one has a better
chance of
recognizing
source and where located( and in the opposite sense, to know
enough
about
the
source, as to
write it
off
as a non
interference problem in advance).)
Economics:
The PEA, on its page 6 as well as
section
6.11, page 57,
introduces
the
broad
s u b j e c t o f economics; but fails to
life
recognize, for the user, that with an original
design
of 74 years, the succeeding batch of satellites are designed
with
added system features and channels; thus either
obsoleting
earlier
receivers
and/or
forcing
their
of the newer
self
replacement in
order to
avail
one's
features. (See "GPS 11F - The
generation", Steven C.
Next
Fisher, IEEE Proceedings, January l&999, Page 35)
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As
the
PSA
indicates, on
its
page 6, that one must
ignor
"minimize and mitigate adverse impacts" it
tends to
many
of the issues included in the scope of these comments;
particularly as they impact the end user.
Environmental

Issues:

In the PEA's " section on child shocks, its page
97, a
major
issue is
not mentioned, a signifivcant risk; is the
Antenna Tower itself; which is not oniy the antenna, per se,
but aided by the "Top Loaded Elements" (Which simulate added
height requirements to create resonance) (Figure 16). Figure
19 as printed, is of sufficient
quality
(with
use
of
a
reading
the
pedest 1 insulator at the
glass)one can
see
antenna base. If one of mother's little? t3ere to
penetrate
the fence, or
toss a conducting material over the fence as
to touch the tower, we have an incident:
(The tower having an obstructing light at its top,
standing on a
pedestal
insulator, must have some form bf
insulator, or
insulating coupling
loop
parallel to
the
equal;
therefore
what detetiion scheme exists to report to
"control" that the obstruction light is
not in
order?? this is a
typical
item to be inspected after a lightning
storm).
one's
are
silent
concerning
The environmental risks
being
such
a tower in the approach to and during a
around
lightning storm (when the hairs stand on end on the back of
ones
hand, the crackle of flashovers of guy wire insulators
(visible at night), et all.
effect
statement to
Page 36 of
the
PEA makes
the
"Security
was
not determined to be an overriding factor by
the DOT..." In the realm of
site is
security, the
remote
One
with
evil
venerable to
two
significant
issues -site
intentions and a high powered rifle could disable
the
aimed shot at the base
with a
single
we1 1
shot, by
one
the
support insulator such as to
shatter it
and
destroy
antenna's
function.. A more common risk is the theft of the
copper of the ground bed (be my guest, the Coast Guard had a
due
disabled DGPS station down just over this past week-end
been
the
week-end
to theft
0 -f
ground
bed wire), Having
station engineer for about four years in an urban area of a
commercial AM radio station, our ground bed was always under
risk and molested -essentially by penetration of the fence.
As
shown in figure 16, the outer fence is only 4, foot
high, not an effective deterrent to
who is
keep
one
out
(one can not
intent
with
the thought to steal copper wire
with
the RF
build a
higher
fence
without
interference
transmitted
pattern;
but why not
a higher fence of a non
conducting material ?? That would not be a "visual" issue??).
What are the details of signage - could they be arranged to
(as contrasted to a slap on the
include
Federal
Penalties
wrist some local regulation might call for??),
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6
Notification
Examination of the last few issues of the DOT telephone
directory for the Washington Area (including the 1998 issue)
indicate the existence of a 74 hour DGRS Status Recording on
l-703-313-5905; however week days, week ends, day1 ight and
dark, the
number
but with no response. It has been
rings;
found that this number is actually l-703-313-5907 - it is
suggested that the extension number 5905 at least have a
recording to cross reference to the change to 5907 until the
next issue of the telephone directory to correct the error.
departmental
The issue of "notification" in the
inter
agreements, to more
relationship for
closely
define
the
questions, information
of individual categories of users -for example "surveyors - (e.g. Do they look to the U.S. Army
Highway, or
corps of Engim=ate
Highway or
Federal
National Oceanic and Atmospheric Administration???).
In
implement their
respect to
the
FRA's
quest to
engineman
version of "Positive Train
the
Separation; does
arrange
to call
each time he moves in to the territory of
the next beacon to
determine
i t s status?? (Obviously the
mobile
receiver must
have a "seeking" provision to find a
usable
beacon and then lock on to its frequency; but there
.
still
the
find a useful
when it
situation
can
not
:Sgnal).
Life

Expectancy:

the
At page 9, and then in more detail, on page 100 of
"MA': mention is made of NDGRS as having only a fifteen year
service
life, predicated upon obsolescence and limit on the
would
expected life of the facilities,at which
time, sites
be decommissioned and with equipment and facilities removed,
sites being returned to their original state.
This is a major item of concern, involving many issues,
to
include;
one, that an
agency such as the "FRA" on the
non
vital,
cleche'
impose a
basis of a
"safety"
would
expensive
railroad
industry (atqgrequirement, say on
the
their expense)only to soon abandon a
key support link. As
the
"PEA" on its page A-5 concedes there could be delays in
the
Congress
would
seem
to
subsequent
funding
from
effectively shorten the cited fifteen years life.

It is not comfortable to realize that now after five
"vital"
viable
years, the FRA have not as yet
achieved a
system (not dependent upon an underlying conventional signal
system, and a
current four year program funded in Illinois
to still seek a viable system.. Then here is a public notice
they
the
FRA
qualified
talent
within
of a lack of
(as
with expertise in
adverti se for
a Professional
Engineer
train control, with the hest of this writers knowledge,no
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7
takers. The FRA have a few PE's but they are Civil5 or
individuals; but no "Electricals";).
FRA

Conflict

of

like

Interest:

As
indicated in the agreements section of the PEA, the
FRA, in the capacity of being the prime
obtain
and
agency
defend
the
procurement of
funds
from
the
Congress, to
progress the NDGPS project are faced with the conflict which
exists
in that the FRA would have a
strong
motivation~o
impose
iheir
version of Positive Train Separation upon the
railroad industry in the form of an "order". Such action is
the
sequel to
the involvement of the FRA's action to have
provided the basis to justify the
start
Program to
NDGPS
defend
added requests for funding, they must
with, and to
demonstrate
how advanced r\. -the
original
basis of
the
justification has progressed.
To
tclis
support
need only review the
dilemma, one
and
"EA
original justification statement included in
the
match it
with
a brief historical statement, both of which
follow.
As indicated by the "PEA" on its page A-4 is the
claim
that
supports
having
the NDGPS" program at this
launched
time, as it states:
.
The Appleton station provided DGPS
coverage to the navigable portions of the Columbia
and Snake Rivers and the Positive Train Separation
test
bed supported by the FRA. Based upon the
successful results of this prototype, the NDGPS'
Policy and Implementation Team determined that
conversion of GWEN sites to civil DGPS use provided
a cost avoidance opportunity in the establishment of
NDGPS. The team presented its results to the
Executive Steering Group on August 17, 1998. The
consensus of the Executive Group was to expand the
Coast Guard's DGPS into a nationwide system"
II

Now a bit of brief history will allow one to trace what
stared the "quest" and now the original justification has I in
effect,evaporated.
Now
over
five
years
ago, we had in the Northwest at
Kelso, a head on collision between two freight trains of two
different
National
railroads. At
the
time, the
Safety
Transportation
Board
(NTSB) recommended to the FRA
similar
that they seek a modern safety system to preclude a
situation
and
happening in the
future. Prior to
this
during
exiiting
the
same
period, Amtrak
enhanced
their
continuous
cab
signal
developing
equipment, by
thai
than
for
nine
aspecb
rather
arrangement to provide
original
four, also adding the new matching speed limits to
the existing "speed control" .This resulted in Amtrak using
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proven technology and
provision
operability
for
complete
with
existing
slower
speed
trains of other properties to
still operate in
manner3 with no
their
original
normal
conflict. Amtrakhas
further
positive5:ras
well
as
such
features as
civil
speed
restrictions
and
temporary
restrictions.
The
significant
issue, in
case it
gets lost in tGle
background, is that the FRA in
publishing a
docket t h a t
authorises Amtrak to continue their activity, cited th-e NTSB
as
having
indicated
that
efforts xisfied ne
Amtrak's
objective, of
providing
improvements
with
enhanced
technology, satisfied
the
original recommendation they had
previously issued to the FRA relative to the Kelso accident.
There we have it - Amtrak has
developed internally a
criterion
which satisfies the NTSB criterion, while the FRA
in their five year effort have not created a matching scheme
that
3 in
can
satisfy
a
simple, interoperable,
vital,
positive
arrangement at
match in
cost; and with an
any
overhanging issue of obsolesce and abandonment of supporting
facilities, a link in their "vision".
It might be noted, Amtraks arrangement is on their own
right
of way, under their own control, as contrasted with a
concept managed, operated, x under the
control
rail roads
and actually handled by committee.

It is noted in the "PEA" there is little reference as
to just what is to be accomplished,in any depthias to future
applications of
Intelligent
Systems (ITS)
Transportation
will
actually
consist
of.(as the very origin of the NDGPS
Program appears to revolve
around the
project, not
FRA's
under FHWA, other than FHWA doing much of the administrative
work (as
indicated in
inter
agency
the
proposed
leg
agreement).

Belknap Freeman,
Rosemont, PA.
27 March 1999
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