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NOTATION

The following is a list of acronyms and abbreviations and units of measure used in this document.
Some acronyms used only in tables may be defined only in those tables.

GENERAL ACRONYMS AND ABBREVIATIONS

ANOI Advanced Notice of Intent

ARS Agricultural Research Service

BLM Bureau of Land Management

BOEMRE Bureau of Ocean Energy Management, Regulation and Enforcement
CAPP Canadian Association of Petroleum Producers
CFR Code of Federal Regulations

DOD U.S. Department of Defense

DOE U.S. Department of Energy

DOl U.S. Department of the Interior

EA environmental assessment

EAC Electricity Advisory Committee

EIA Energy Information Administration

EIS environmental impact statement

EPAct Energy Policy Act of 2005

ERCOT Electric Reliability Council of Texas, Inc.
ESA Endangered Species Act

FERC Federal Energy Regulatory Commission
FLPMA Federal Land Policy and Management Act
FRCC Florida Reliability Coordinating Council
HEBCO Hawaiian Electric Company

INGAA Interstate Natural Gas Association of America
IOP interagency operating procedure

LNG liquefied natural gas

LPG liquefied petroleum gas

MMS Minerals Management Service

MOU Memorandum of Understanding

MRO Midwest Reliability Organization

NEPA National Environmental Policy Act

NERC North American Electric Reliability Corporation
NFS National Forest System
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NHPA
NPCC
NPS
NWRS

PADD
PEIS
POC

RE
RFC
ROW

SERC
SPP
SUA

TAPS
TRE
TVA

USACE
USBR
usC
USDA
USFS
USFWS

WECC
WPA

National Historic Preservation Act
Northeast Power Coordinating Council
National Park Service

National Wildlife Refuge System

Petroleum Administration for Defense District
programmatic environmental impact statement
point of contact

Regional Entity
ReliabilityFirst Corporation
right-of way

SERC Reliability Corporation
Southwest Power Pool
Special Use Authorization

Trans-Alaska Pipeline System
Texas Regional Entity
Tennessee Valley Authority

U.S. Army Corps of Engineers
U.S. Bureau of Reclamation
United States Code

U.S. Department of Agriculture
U.S. Forest Service

U.S. Fish and Wildlife Service

Western Electricity Coordinating Council
Washington Policy and Analysis, Inc.

UNITS OF MEASURE
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Xii
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megawatt(s)
mile(s)
square mile(s)

trillion cubic feet



1 INTRODUCTION

1.1 REPORT AUTHORITY: SECTION
368(B) OF THE ENERGY POLICY
ACT OF 2005

On August 8, 2005, the President signed the
Energy Policy Act of 2005 (EPAct) into law. In
Subtitle F of EPAct, Congress set forth various
provisions that would change the way certain
federal agencies! (Agencies) coordinate to
authorize the use of land for a variety of energy-
related purposes. As part of Subtitle F of EPAct,
Section 368 addresses the issue of energy
transportation corridors on federal land for oil,
gas, and hydrogen pipelines, as well as
electricity  transmission and  distribution
facilities. Because of the critical importance of
improving the nation’s electrical transmission
grid, Congress recognized that electricity
transmission issues should receive added
attention when the Agencies address corridor
location and analysis issues. In Section 368,
Congress specifically directed the Agencies to
consider the need for upgraded and new
facilities to deliver electricity:

“[. . .] In carrying out [Section 368], the
Secretaries shall take into account the need

for upgraded and new electricity
transmission and distribution facilities to
(1) improve reliability; (2) relieve

congestion; and (3) enhance capability of the
national grid to deliver electricity.”

Section 368 does not require the Agencies
to consider or approve specific projects,
applications for rights-of-way (ROWSs), or other
permits within designated energy corridors.
Importantly, Section 368 does not direct, license,
or otherwise permit any on-the-ground activity
of any sort. If an applicant is interested in
obtaining an authorization to develop a project

1 U.S. Department of Agriculture, U.S. Department
of the Interior, U.S. Department of Defense,
U.S. Department of Energy, and U.S. Department
of Commerce.

1-1

within  any  corridor  designated  under
Section 368, the applicant would have to apply
for a ROW authorization and applicable permits.
The Agencies would consider each application
by applying appropriate project-specific reviews
under requirements of laws and related
regulations, including, but not limited to, the
National Environmental Policy Act (NEPA), the
Clean Water Act, the Clean Air Act, Section 7 of

the Endangered Species Act (ESA), and
Section 106 of the National Historic
Preservation Act (NHPA).

Under Section 368, Congress divided the
United States into two groups of states: the
11 contiguous western states and the remaining
states. Direction for energy transportation
corridor analysis and selection in the 11 western
states was addressed in Section 368(a) of EPACct,
while direction for energy transportation
corridor analysis and selection in all other
states? was addressed under Section 368(b) of
EPAct. It was clearly the priority of Congress to
conduct corridor  location studies and
designation first on federal lands in the western
states. Under Section 368(a), the Agencies
produced a programmatic environmental impact
statement (EIS), Designation of Energy
Corridors on Federal Land in the 11 Western
States (DOE and DOI 2008), that was used in
part as the basis for designating more than
6,000 mi (9,656 km) of energy transportation
corridors on federal land in 11 western states.
Under Section 368(a), Congress clearly stated
the Agencies needed to (1) designate energy

2 Alabama, Alaska, Arkansas, Connecticut,
Delaware, District of Columbia, Florida, Georgia,
Hawaii, Illinois, Indiana, lowa, Kansas,
Kentucky, Louisiana, = Maine,  Maryland,

Massachusetts, Michigan, Minnesota, Mississippi,
Missouri, Nebraska, New Hampshire, New
Jersey, New York, North Carolina, North Dakota,
Ohio, Oklahoma, Pennsylvania, Rhode Island,
South Carolina, South Dakota, Tennessee, Texas,
Vermont, Virginia, West Virginia, and
Wisconsin.


http://www.bcm.edu/ilru/html/publications/directory/alabama.html
http://www.bcm.edu/ilru/html/publications/directory/alaska.html
http://www.bcm.edu/ilru/html/publications/directory/arkansas.html
http://www.bcm.edu/ilru/html/publications/directory/connecticut.html
http://www.bcm.edu/ilru/html/publications/directory/delaware.html
http://www.bcm.edu/ilru/html/publications/directory/DC.html
http://www.bcm.edu/ilru/html/publications/directory/florida.html
http://www.bcm.edu/ilru/html/publications/directory/georgia.html
http://www.bcm.edu/ilru/html/publications/directory/hawaii.html
http://www.bcm.edu/ilru/html/publications/directory/illinois.html
http://www.bcm.edu/ilru/html/publications/directory/indiana.html
http://www.bcm.edu/ilru/html/publications/directory/iowa.html
http://www.bcm.edu/ilru/html/publications/directory/kansas.html
http://www.bcm.edu/ilru/html/publications/directory/kentucky.html
http://www.bcm.edu/ilru/html/publications/directory/louisiana.html
http://www.bcm.edu/ilru/html/publications/directory/maine.html
http://www.bcm.edu/ilru/html/publications/directory/maryland.html
http://www.bcm.edu/ilru/html/publications/directory/massachusetts.html
http://www.bcm.edu/ilru/html/publications/directory/michigan.html
http://www.bcm.edu/ilru/html/publications/directory/minnesota.html
http://www.bcm.edu/ilru/html/publications/directory/mississippi.html
http://www.bcm.edu/ilru/html/publications/directory/missouri.html
http://www.bcm.edu/ilru/html/publications/directory/nebraska.html
http://www.bcm.edu/ilru/html/publications/directory/newHampshire.html
http://www.bcm.edu/ilru/html/publications/directory/newJersey.html
http://www.bcm.edu/ilru/html/publications/directory/newJersey.html
http://www.bcm.edu/ilru/html/publications/directory/newYork.html
http://www.bcm.edu/ilru/html/publications/directory/northCarolina.html
http://www.bcm.edu/ilru/html/publications/directory/northDakota.html
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transportation  corridors on federal land,
(2) conduct the necessary environmental review
of the designated corridors, and (3) incorporate
the designated corridors into the appropriate
land use plans.

Congressional direction under
Section 368(b) of EPAct differs from that
provided under Section 368(a). Specifically,
Section 368(b) requires the secretaries of the
Agencies, in consultation with the Federal
Energy Regulatory Commission (FERC),
affected utility industries, and other interested
persons, to jointly:

* ldentify corridors for oil, gas, and
hydrogen pipelines and electricity
transmission and distribution facilities
on federal land in states other than the
11 western states identified under
Section 368(a) of EPAct, and

» Schedule prompt action to identify,
designate, and incorporate the corridors
into the applicable land use plans.

While Section 368(a) clearly directs
designation as a necessary first step for energy
transportation corridors in the 11 western states,
Section 368(b) directs the Agencies to first
identify corridors and then schedule prompt
action to identify, designate, and incorporate the
corridors into applicable land use plans. To
comply with the congressional direction
provided in Section 368(b), the Agencies
investigated corridor identification issues in the
Section 368(b) states; this report to Congress
provides information that could be relevant to
possible future designation of energy corridors.
Future designations, if appropriate and
necessary, would occur when the Agencies
undertake revisions and/or updates to land use
plans that guide management decisions on lands
located within individual administrative units,
such as specific National Forests, National
Parks, or Wildlife Refuges. At this time, the
Agencies are not proposing any actions or
decisions related directly or indirectly to
designating energy corridors on federal land
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under Section 368(b) of EPAct; however, the
Agencies are not precluded from doing so in the
future and anticipate discussing corridors in the
areas referenced on page 5-1, particularly in the
Northern Great Lakes, the Ozarks, New
England, and the Appalachians (Figure 1.1). The
information presented in this report characterizes
the current energy transportation infrastructure
on federal lands, examines the energy
transportation situation in the Section 368(b)
states, and presents the Agencies’ policies and
requirements that guide and manage energy-
transportation land wuse planning and the
processing of applications to cross federal land.

1.2 BACKGROUND

On October 3, 2008, the U.S. Department of
Energy (DOE), as lead agency, issued a Federal
Register notice to solicit public comments and
determine public and stakeholder interest in
energy  transportation  corridors in  the
Section 368(b) states. The Federal Register
notice (FR 73:57613-57616) included an
Advanced Notice of Intent (ANOI) to prepare a
programmatic environmental impact statement
(PEIS) and a notice of floodplains and wetlands
involvement. The ANOI asked for early
comments and suggestions from federal and
state agencies, Tribal and local governments, the
public, and other interested parties that could
assist the Agencies in identifying the location of
potential Section 368(b) corridors on federal
lands, help define a preliminary range of
reasonable alternatives, assist in corridor
location screening criteria, and outline the
potential environmental impacts related to the
Agencies’ designation of Section 368 corridors
on federal land in 39 states. Comments
concerning where corridors might be located
would also be used to help inform a DOE
decision on where to hold public meetings, if
necessary.

The ANOI also included summary
information that highlighted purpose and need,
proposed action and alternatives, screening
criteria, and identification of environmental



issues. Importantly, the ANOI pointed out some
fundamental differences between federal lands
in the 11 western states and federal lands in the
remaining 39 states addressed in Section 368(b)
of EPACct:

“Within the 39 States addressed by the
proposed action, the Federal government
owns 21.2% of the total land area with the
FS, DOD, U.S. Fish and Wildlife Service,
and National Park Service being the
principal land stewards. Federal land
comprises a small percentage of the
39 States in comparison with the high
percentage of Federal land in the 11 Western
States. Only 4.8% of the total land area
within the 37 contiguous States and 8.9%
[sic] of Hawaii is Federal land whereas
about 50% of the 11 Western states are
Federal lands. Alaska, whose land area is
58.1% Federal, is the one notable exception.
As opposed to the 11 Western States, where
development on Federal land is clearly
necessary to improve energy delivery to
population centers, it is unclear that
Section 368 corridors in all 39 States,
particularly those with relatively few acres
of Federal land, would improve energy
delivery significantly enough to warrant
their designation. The Agencies hope to
receive comments from the general public,
Tribes, States, and industry, during the
NEPA process, to help identify not only
environmental considerations relevant to
designating Section 368 corridors but also
where designated Section 368 corridors
would serve the broad goal of improving
energy delivery.”

There were relatively few and minor
responses by the public, state and local
government officials, and interested stakeholders
to the information requests outlined in the
ANOI. Indeed, only one organization, a Tribal
government, responded to DOE with a request
for information on new corridor locations. The
Tribal government had identified a potential
need for corridors in the panhandle of the State
of Alaska to transport electricity between
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Canada and Alaska. Further communications
between the Tribe and DOE resulted in the Tribe
withdrawing its request because a Tribal official
identified potential solutions that would not
require new corridor designation under
Section 368(b). Other comments received in
response to the ANOI focused on environmental
and regulatory issues, but these comments did
not identify any potential specific or general
corridor locations within the Section 368(b)
states.

The very limited public and/or stakeholder
response to the request for information outlined
in the ANOI, especially the lack of any potential
corridor locations put forth or identified by the
public, state and local governments, utilities, or
other interested stakeholders, clearly
demonstrated the absence of identified,
immediate public interest in new corridors on
federal land within the Section 368(b) states.
This lack of identified need, combined with
(1) the relatively small amount of federal land in
these states (especially compared to the
11 western states), and (2) the often single
priority land use management purposes for these
federal lands (e.g., parks, wildlife refuges, and
trails), resulted in the Agencies’ determination
that they would not, at this time, develop a
proposed action or decision to identify and
designate Section 368(b) energy transportation
corridors on federal lands within the
Section 368(b) states. Therefore, the Agencies
would not undertake a NEPA review as had
occurred for Section 368(a) of EPAct.

1.3 SCOPE OF REPORT

The agencies are not proposing corridor
designations. As such, they are not proposing an
action that may have a significant impact on the
human environment and have determined that
they need not prepare an EIS or environmental
assessment (EA) to comply with NEPA. DOE
has determined that this report is categorically
excluded from further NEPA review under
DOE’s NEPA regulations (Title 10, Part 1021,
of the Code of Federal Regulations [10 CFR



Part 1021], Appendix D, Subpart A). However,
the Agencies recognize that the public,
Congress, and federal land managers would
benefit from information and analyses that
address the context and scope of energy
transport issues and their relationship to federal
land in the Section 368(b) states. Information
and data that address the connection between
current and future energy transportation and
federal lands within the Section 368(b) states
could assist the Agencies with future land use
management planning, while also providing
background data, analyses, and context for
potential future actions that might be undertaken
under Section 368(b), if a need is identified. In
addition, the availability of more accessible
information on energy transport and use will
provide the public and interested stakeholders
with appropriate background information to
participate in future energy planning activities
that might occur on these federal lands.

Because Congress directed the Agencies to
first identify corridors, this report summarizes
current energy transportation infrastructure on
federal lands and the forces that are driving
future needs for energy transportation corridors
and infrastructure in the 37 contiguous
Section 368(b) eastern states (eastern states or
lower 368(b) states). The States of Alaska and
Hawaii are not connected to the electricity
transmission grid in the eastern states and have

federal land characteristics and energy
transportation issues that are significantly
different from those shared among the

contiguous eastern states. Because Alaska and
Hawaii represent neither the federal land
composition nor the significance of energy
transport issues in the eastern states, Alaska and
Hawaii are generally excluded when summary
statements are presented in this report about the
characteristics of federal land or energy
transportation issues, unless otherwise noted in
the main body of the text.

This report uses publically available
information to quantify and characterize land
ownership, land use, and energy infrastructure
conditions within the 368(b) states. Maps, tables,
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and figures are used to summarize and help
visualize issues and conditions. The report does
not address the environmental impacts of any
energy transportation scenarios, proposed
activities or designations, or specific projects or
application proposals. The report outlines a
number of land use considerations that are
typically addressed by the Agencies when they
consider land use planning, including updates to
existing land use plans. Importantly, the report
closely examines the status of current
transportation infrastructure on the federal lands
in the eastern states. The Agencies, Congress,
and the public are provided with a quantitative
characterization and assessment of energy
transportation infrastructure for local units of
Agency-administered federal lands in these
states.

This report:

» Presents an overview of the location,
type, administration, and management
of federal lands (in the Section 368(b)
states) in order to characterize and
quantify the current land uses assigned
to these lands, so as to place energy
transportation issues within the context
of these land uses;

» Presents an inventory of existing energy
infrastructure on federal lands in the
Section 368(b) states;

e Summarizes current and projected
energy transportation needs and issues
for oil, gas, and hydrogen pipelines and
electricity transmission and distribution
facilities in order to understand
how these trends may influence a
need to locate energy transportation
infrastructure on federal lands in the
Section 368(b) states;

» Provides an overview of regulatory
issues and guidelines associated with
energy transportation facilities on
federal lands within the eastern states;
and



» Describes and examines current energy
transportation permitting considerations
and inter-agency agreements that could
facilitate locating energy transportation
facilities on federal land in the
Section 368(b) states.

1.4 AGENCY MISSIONS: CONSTRAINTS
AND OPPORTUNITIES FOR ENERGY
TRANSPORTATION ON FEDERAL
LAND

Land use planning on federal lands located
in the Section 368(b) states is a function of each
Agency’s core mission (including Agency
Services and Bureaus). The core mission is
implemented through Agency planning goals
and objectives that frame and guide decision
making on land use actions at the national,
regional, and/or local level. Indeed, core
missions are often codified by federal legislation
and published regulations, which result in
Agency policies and procedures that explicitly
direct the suite of possible land uses that can be
implemented by Agency decision makers.
Therefore, the directives in Section 368(b) must
be considered within the context of each
Agency’s land management responsibilities,
goals, policies, and regulations to determine
the compatibility or suitability of energy
transportation  developments on  Agency-
administered lands. The primary federal
agencies with land management responsibilities
in the Section 368(b) states are the U.S. Forest
Service, National Park Service, U.S. Fish and
Wildlife Service, U.S. Department of Defense,
Tennessee Valley Authority, Bureau of Land
Management, U.S. Bureau of Reclamation, and
U.S. Department of Energy.

1.4.1 U.S. Forest Service

U.S. Forest Service (USFS) authorizing
legislation allows for a wide range of land use
authorizations, including electric transmission
and pipeline infrastructure  development.
Applications  for  energy  infrastructure
development on USFS lands are subject to
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environmental and land use analysis prior to
approval and can be denied for a variety of
reasons, including a finding that the use could
reasonably be accommodated on non-USFS
lands. USFS managers cannot authorize the use
of USFS lands solely because they may afford
an applicant a lower-cost alternative or less-
restrictive location when compared to non-USFS
lands.

1.4.2 National Park Service

National Park Service (NPS) lands are
managed to protect and enhance nationally
important ecological, scenic, recreational, and
historic locations. Because of the importance the
NPS places on protecting NPS lands from
development activities, these lands are not
generally available for the installation of new
major electrical transmission infrastructure or
pipeline infrastructure development. Many of
the existing transmission and pipeline systems
located within NPS units (individual National
Parks, National Monuments, trails, or recreation
areas) in the Section 368(b) states were in place
at the time an NPS unit was created, and many
of these energy infrastructure developments are
located and operated within easements that have
been granted to a utility. The continued use of
these easements is defined by the terms of the
easement between the utility and the federal
government. Although both transmission and
pipeline systems are located on NPS-
administered lands, the NPS does not have
authority to approve pipelines on NPS lands;
existing pipelines have either been approved by
Congress or were already operating at the time a
park unit was established. However, the NPS
does have authority to approve electrical
transmission lines under certain circumstances.

1.4.3 U.S. Fish and Wildlife Service

The U.S. Fish and Wildlife Service
(USFWS) administers the lands that are included
in the National Wildlife Refuge System
(NWRS), which was created to set aside lands
and waters to conserve a wide variety of fish,



wildlife, and plant species. Individual USFWS
refuges are not generally available for
installation of major electric or pipeline
transmission systems, although the Secretary of
the Interior may permit such use whenever he
determines that such uses are compatible with
the purposes for which these refuges were
established. The USFWS has application
requirements that must meet strict standards
under appropriate use criteria of refuge lands,
and the USFWS applies a compatibility standard
on every application for a use permit on refuge
lands. If an application for an energy
infrastructure project cannot be certified as
compatible with the purposes for which a refuge
unit was established, it cannot be granted
without authorization by Congress.

1.4.4 U.S. Department of Defense

U.S. Department of Defense (DOD)-
administered lands are used principally (1) to
provide basing and training sites for the military
services and (2) as part of civil works projects
such as flood control and navigation. The DOD
does not have a mandate to provide lands for
electrical or pipeline transmission infrastructure.
Individual applications to use military lands for
energy transportation infrastructure would
usually be analyzed and vetted at the installation
level with oversight at higher command levels in
each service (Army, Air Force, Navy, or
Marines). The U.S. Army Corps of Engineers
(USACE) administers lands that incorporate
civil works projects developed and managed
by the USACE, and these lands are frequently
committed to recreation, wildlife, port
construction, and project operations functions.
However, these lands may be available for
location of energy transmission infrastructure if
the use is not inconsistent with the purposes for
which the land was acquired for each civil works
project.

1.4.5 Tennessee Valley Authority

The Tennessee Valley Authority (TVA)
operates hydroelectric, coal, and nuclear power
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generating stations only within the TVA region
located within the seven southeastern states. The
lands managed by the TVA around reservoirs
frequently border private lands and are generally
managed for public recreation opportunities or
providing fish and wildlife habitat. Because the
TVA produces and distributes electricity in the
TVA region, energy infrastructure development,
including energy transportation projects, would
likely be managed and controlled directly by the
TVA.

1.4.6 Bureau of Land Management

The Bureau of Land Management (BLM),
like the USFS, is a multiple-use agency with a
mandate to manage public lands for a wide array
of uses, and it has full authority to authorize
electrical and pipeline transmission systems
consistent with the direction provided in its land
use plans. While the BLM manages more land
than any other federal agency, BLM-
administered lands are found almost exclusively
in the 11 contiguous western states and Alaska
(see Section 1.5). Where these lands exist in the
eastern states and where they have not been
committed for other uses through the land use
planning process, they could be available for
energy transportation infrastructure.

1.4.7 U.S. Bureau of Reclamation

The U.S. Bureau of Reclamation (USBR) is
a water management agency that has developed
reservoirs and water systems throughout the
western states to provide water supply for
municipal, industrial, and agricultural uses;
flood control; recreation; and hydroelectric
power. The USBR-managed lands in the
Section 368(b) study area are located in the
westernmost tier of six states in the
Section 368(b) study area. The USBR has the
authority to authorize electric and pipeline
transmission  facilities on USBR lands.
Consideration of applications to use USBR-
administered land, facilities, or water bodies is
discretionary, and the USBR retains the right to
refuse to authorize any use that may be



incompatible with the authorized purposes of
projects or interferes with operations.

1.4.8 U.S. Department of Energy

DOE maintains several large reservations
within the eastern states that support civilian and
defense nuclear research, as well as civilian
basic and applied scientific research and
development activities. These sites do support
some electrical and natural gas pipeline
facilities, but due to current and past uses, are
generally not suited for developing new utility-
scale transmission infrastructure.

1.5 SUMMARY CHARACTERISTICS OF
FEDERAL LAND WITHIN THE
SECTION 368(B) STATES

Federal lands located  within  the
Section 368(b) states represent a relatively small
percentage of total land area in these states

(Table 1.1). The State of Alaska is an exception
to this statement, with almost 60% of the land
area controlled by the federal government,
including large areas of land administered by the
BLM, NPS, and USFWS. The State of Hawaii
has approximately 12.5% of federal land,
primarily managed by the DOD and NPS.

Figure 1.1 shows the distribution of federal
lands in the Section 368(b) states, and some
patterns emerge in the eastern states:

» USFS lands are located primarily in the
Upper Great Lakes states; in the
southeastern United States along the
spine of the Appalachian Mountains,
with smaller amounts of national forest
lands located in Missouri; along the
Ohio River Valley; and within the valley
and ridge areas of western Pennsylvania.

* NPS lands are geographically diverse,
but land areas are relatively small,
compared to some of the large NPS

TABLE 1.1 Amount of Federal Land in the Section 368(b) States

Land Area of the Section 368(b) States (mi2)P

Conterminous All 368(b)

368(b) States Alaska Hawaii States
Non-Federal Land 1,542,587 244,608 5,586 1,792,782
Federal Land? 80,167 336,444 797 417,408
USFS 44,358 37,675 0 82,034
NPS 9,668 85,440 624 95,732
BLM 529 79,337 0 79,866
USFWS 10,128 131,108 70 141,307
DOD 13,210 2,884 103 16,197
TVA 1,261 0 0 1,261
USBR 472 0 0 472
DOE 457 0 0 457
AG RES 84 0 0 84

& USFS = U.S. Forest Service; NPS = National Park Service; BLM = Bureau
of Land Management; USFWS = U.S. Fish and Wildlife Service; DOD =
U.S. Department of Defense; TVA = Tennessee Valley Authority; USBR =

U.S. Bureau of Reclamation;

DOE

= U.S. Department of Energy;

b

AG RES = Department of Agriculture Research Station.
To convert mi2 to km2, multiply by 2.590.
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land areas found in the 11 western
states. NPS lands in the eastern states
are characterized by trails, historic
locations, and significant ecological
and/or recreational use areas.

« USFWS wildlife refuges are located
throughout the eastern states. Many of
these refuges include important wetland
areas and riparian ecosystems and
provide significant habitat for migrating
bird populations. USFWS lands often
include the largest non-fragmented,
protected areas for wildlife found in the
eastern states.

« DOD lands are also located throughout
the eastern states, with large
installations located along coastal areas
in the mid-Atlantic and southeastern
states.

« The TVA, USBR, and USACE
administer lands along river systems in
the Appalachian and southeastern states,
as well as along the Ohio and
Mississippi Rivers. These lands buffer
hydropower reservoirs, as well as
navigation and flood control structures,
and are generally managed to provide
recreational opportunities.

In contrast to the 11 western states, there are
limited areas of public land administered by the
BLM in the eastern states (Table 1.1 and
Figure 1.1). Although BLM-administered public
lands are often managed for multiple-use
purposes, including uses related to energy
production and transportation, the lack of BLM-
administered lands reduces potential energy
transportation opportunities on these lands.
Because of its core mission to manage public
lands for multiple uses, the BLM has extensive
experience in allocating public land for energy
transmission (DOE and DOI 2008). The relative
scarcity of BLM-administered land in the
eastern states limits the proactive role the federal
government can play in energy transportation
planning and analysis under Section 368(b). In
the absence of BLM-administered lands, USFS-
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administered lands are the largest area of federal
land in the eastern states managed for multiple
uses (see Section 1.4). The USFS, through its
land use planning process, can allocate USFS
land for a number of public purposes, including
access for energy transportation infrastructure.

Compared to the 11 western states, the
spatial distribution of federal lands in the eastern
states reveals the location-based challenges for
siting corridors on federal land in the
Section 368(b) states. For example, a
comparison of the four western and eastern
states with the largest percentage of federal land
area reveals the substantial differences in the
amount and type of federal land in the western
United States, compared to the eastern
United States (Table 1.2). The summary
statistics in Table 1.2 clearly show (1) the
smaller and more fragmented footprint of federal
land in eastern states compared to states in the
western United States and (2) the extent of BLM
lands in the western states compared to the
eastern states. The four western states offer
considerable opportunity to implement relatively
long corridor segments entirely on federal lands
managed for multiple uses (e.g., BLM and
USFS). In contrast, the character of federal land
ownership in the eastern states indicates that
locating long-distance energy transportation
infrastructure will be primarily dependent on
using available non-federal land.

An examination of USFS-administered lands
provides further insight into the spatial and land
use issues associated with corridor planning in
the eastern states. The national forests in the
eastern states comprise more than 44,365 mi2
(114,905 km2) of land, but this land is contained
in over 11,000 separate parcels3 that vary in size

3 Here, a parcel is defined as a contiguous unit of
federal land that may also contain embedded non-
federal land. Parcels smaller than 1 acre in size in
the database have been excluded. Also, since
large parcels may have embedded non-federal
land, the total area of large parcels is an
overestimate of USFS-administered land in large
parcels.



TABLE 1.2 Comparison of Type and Percentage of Federal Land in the Western and Eastern States with the
Largest Federal Land Percentages

Total Federal Land Acreage?

State BLM USBR DOD DOE USFWS NPS USFS Other % Federal
Western States with Greatest Federal Land Percentage
Nevada 47,268,706 548,795 2,424,079 860,776 2,378,104 670,867 5,771,806 0 84.69
Utah 22,630,737 183,639 1,840,670 0 101,526 1,975,700 8,097,562 0 64.10
Idaho 11,677,334 82,572 219,759 574,166 90,386 527,413 20,412,625 30,347 62.85
Oregon 15,699,347 44,975 127,818 0 589,765 197,892 15,655,026 0 52.08
Eastern States with Greatest Federal Land Acreage
Florida 307 0 709,319 0 777,233 2,643,670 1,178,673 0 14.65
New Hampshire 0 0 532 0 22,853 143 746,910 0 12.99
Michigan 0 0 153,507 0 125,423 695,488 2,844,336 0 10.27
Arkansas 670 0 443,210 0 361,036 103,772 2,581,428 0 10.25

07T

BLM = Bureau of Land Management; USBR = U.S. Bureau of Reclamation; DOD = U.S. Department of Defense; DOE =
U.S. Department of Energy; USFWS = U.S. Fish and Wildlife Service; NPS = National Park Service; USFS = U.S. Forest Service;
Other = U.S. Department of Agriculture and U.S. General Services Administration.

a  To convert acres to km2, multiply by 0.004047.
Source: Reitsma (2009).



from less than 1 to 2,431 mi2 (3 to 6,296 km2)
(Figure 1.2). USFS lands in the eastern states
consist of relatively few large contiguous land
areas, and individual national forest units often
contain numerous small parcels of federal land
intermixed with non-federal land. For example,
while national forests such as Mark Twain,
Hoosier, Nicolet-Chequamegon, Kisatchie, and
Allegheny are relatively large units located in
the eastern states, they are made up of numerous
small parcels interspersed with non-federal
lands. For example, Figure 1.3 shows the
heterogeneous spatial pattern of USFS-
administered land that comprises the Mark
Twain National Forest units.

The heterogeneous ownership patterns
impede the USFS in locating corridors on
federal lands without affecting a significant
number of neighboring non-federal landowners.
In addition to the issues of spatial heterogeneity
at the individual national forest-unit level, many
national forests in the eastern states are
separated from other units by hundreds of miles
of intervening non-federal land (with the
possible exception of the northern lake states
and along the spine of the Appalachian
Mountains (Figure 1.1). Again, the spatial

pattern of USFS land in the eastern states limits
the ability of the federal government to develop
proactive plans for corridor routing that can
influence or expedite energy infrastructure
development.

While it is the mission of the USFS to
engage in multipurpose land management, the
USFS has determined that some USFS land
must be managed and utilized for a single value
or purpose. Other uses of these lands receive low
priority or must closely align with the designated
use. These single-purpose lands may be reserved
for recreation, wilderness, roadless areas, or

unique ecological services or values. For
example, Figure 1.4 shows the extent of
specially  designated areas on  USFS-

administered lands in parts of the eastern states.
Allocating these lands for new or enhanced
energy infrastructure would not likely occur
under normal land use planning processes.
Thus, while the USFS has the opportunity to
manage its lands in a multi-use manner, the
combination of heterogeneous spatial land
holdings and special protected areas impedes the
implementation  and/or  development  of
connected long-distance corridors.
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1.6 OVERVIEW OF THE ENERGY capability of 100 kV or higher. The Eastern
TRANSPORTATION SECTOR— Interconnection contains approximately
ELECTRICITY TRANSMISSION, 238,362 circuit miles (383,607 km), or 89% of
NATURAL GAS, PETROLEUM the study area total. The Texas Interconnection
PRODUCTS, AND HYDROGEN contains approximately 28,665 circuit miles

(46,132 km), or 11% of the miles of
transmission line in the eastern states.
1.6.1 Electricity Transmission Infrastructure

Overview The electrical grid in the eastern states is
generally characterized by a high level of

Electrical ~ transmission infrastructures connectivity. This level of connectivity contrasts
provide complex networks for moving electrical with the less-connected transmission grid
power between generating sources and demand systems that are found in the 11 contiguous
areas. In the eastern states, approximately western states. The increased connectivity in the
267,000 mi (429,695 km) of transmission lines eastern states is the product of more than
rated 100 to 1,000 kV provided the major 100 years of grid development combined with
pathways for delivering power in 2008. This the close proximities that exist between
represented 73% of the total U.S. transmission generation sources and demand centers. The
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FIGURE 1.4 Single-Purpose USFS-Administered Land in a Portion of the Eastern States (Single-
purpose land is highlighted in red.)

high population densities that are common in the The Regional Entities (RES) representing
eastern states also greatly influenced each of the eight geographic regions of the
transmission system development and evolution. country that compose the North American
Highly interconnected transmission systems are Electric Reliability Corporation (NERC) (see
generally more reliable and offer greater Figure 1.5) are responsible for the reliability of
flexibility in dispatching the least-expensive the transmission networks under their
generating sources to serve the maximum administrative boundaries and for ensuring
possible loads. However, highly interconnected compliance with NERC and FERC standards. To
grids do require more comprehensive monitoring satisfy ~ those  responsibilities, REs, in
and control in order to route power as planned collaboration with the independent system
while minimizing inadvertent power flows operators and other stakeholders, are examining
across unintended transmission links. Loosely how physical transmission expansion scenarios
networked transmission systems, providing can resolve  existing  constraints  and
limited reliability, are found in Hawaii and accommodate demand growth. In addition, REs
Alaska. Some remote locations in Alaska and and the independent system operators are
Hawaii have transmission systems that are radial identifying necessary modifications to existing
in their structure and operate at lower voltages systems to accommodate greater amounts of
more characteristic of distribution systems. power from renewable generating technologies

such as wind and solar, many of which are more
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FIGURE 1.5 NERC Regions in the United States (Source: NERC 2010)

remotely located from demand areas compared
to traditional generating units (e.g., coal, gas, or
nuclear), and which impose unique requirements
on transmission systems and their operators. In
addition, future transmission systems must adapt
with new or enhanced infrastructure to new
conditions, such as the intermittent production
from renewable energy sources (minute-to-
minute, daily, and seasonal variability) and
incorporation of “smart grid” technologies.

The eastern states are expected to add more
than 16,000 circuit miles (25,750 km) of new
100- to 1,000-kV transmission lines by the year
2018. The Eastern Interconnection accounts for
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70% of those ongoing, planned, and conceptual
additions (more than 11,745 circuit miles
[18,902 km]), and the Texas Interconnection is
anticipated to add 4,970 circuit miles (7,998 km)
(30% of the eastern states total).

Figure 1.6 shows (1) transmission paths
that are currently congested/constrained,
(2) transmission pathways that represent
proposed additions, and (3) lands administered
by the Agencies. The lines in Figure 1.6 have
been developed to show very general pathways
for constrained segments and the preferred
pathways for proposed expansions (as presented
by utilities and transmission companies), and
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FIGURE 1.6 General Relationship between Federal Lands and Electricity Transmission
Constraints and Planned Additions to Long-Distance Transmission (Source: Platts 2010)

these lines should not be interpreted as proposed
corridors or ROWSs. While congestion on
existing lines can sometimes be resolved by

adding new connections in other areas
(i.e., creating redundant paths between
generation and load or introducing new

generation sources to service the load), the
constrained lines do represent routes where
congestion relief is needed (as noted by industry
and grid operators). While the pathways for
future transmission and their general proximity
to federal lands in the eastern states provide
context for a possible role for federal land in
future transmission, the small parcels of public
land in the eastern states, especially compared to
western states, illustrate that opportunities for
major contiguous transmission corridors on
federal land are limited. Importantly, areas
where public lands are most available do not
coincide with proposed new transmission
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pathways or areas where transmission
development would be most needed in the near
term.

1.6.2 Natural Gas Infrastructure Overview

In the United States and Canada, the natural
gas transportation infrastructure comprises
roughly 38,000 mi (61,155 km) of gathering
pipeline, 85 billion cubic feet per day (Bcfd) of
natural gas processing capacity, 350,000 mi
(563,270 km) of high-pressure transmission
pipeline, 4.5 trillion cubic feet (Tcf) of natural
gas storage capacity, and 12 Bcfd of liquefied
natural gas (LNG) import capacity. The
u.s. network includes more than
11,000 delivery points, 5,000 receipt points, and
1,400 interconnection points that transfer natural
gas throughout the country, as well as



24 hubs that offer additional interconnection
opportunities (see Figure 1.7). The transmission
pipeline network includes 1,400 compressor
stations, as well as 49 import and export points.
Additionally, there are 8 LNG import facilities,
100 LNG peaking facilities, and 400 geologic
repositories for storage of natural gas. There are
11 primary transportation corridors within the
United States, including five transmission lines
originating in the producing areas of the
southwestern United States, two pipelines that
extend from the Rocky Mountain region, and
four routes that enter the country from Canada.

Both the Interstate Natural Gas Association
of America (INGAA) and DOE’s Energy
Information  Administration (EIA) project
growth in natural gas demand, with the majority
being the result of increased reliance on natural
gas for electricity production. The EIA also

projects increased demand in the residential,
commercial, and industrial sectors. To
accommodate projected steady growth in
demand in all sectors, INGAA estimates that
approximately 80% of expenditures from 2009
to 2030 will go toward infrastructure expansions
and upgrades. The western and northeastern
regions will continue to consume, but will
account for only 13 to 15% of projected
incremental pipeline construction through 2030.

Projected growth in natural gas consumption
has an important but relatively small influence
on future natural gas pipeline infrastructure
investments and expansion when compared to
the influence that exploitation of new resources
will have. Gas resources in mature basins in the
Gulf of Mexico, the midcontinent, western
Canada, and the Rockies are the current primary
resources supplying the primary interstate

Natural Gas Pipeline

*Source: POWERmap,
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FIGURE 1.7 U.S. Natural Gas Pipeline Network, 2009 (Source: EIA 2009a)
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pipeline network. While those resource basins
and the pipeline infrastructures that support
them will continue to play critical roles in
meeting demand, the southwestern and central
regions  will  experience  the  greatest
infrastructure expansions, accounting for as
much as 45% of the total projected expansions
in supply infrastructure, while accounting for
only 23% of the projected growth in national
consumption. Facilitated by advancements in
recovery technologies, the natural gas resource
portfolio is expected to evolve to include
increased contributions from unconventional
sources, including LNG, coal bed methane, shale
gas, tight sands methane, oil field methane, and
increased exports from Canada and the Middle
East. That evolving resource portfolio will itself
precipitate additional physical expansions of the
pipeline infrastructure to connect those new
resources to existing or rapidly expanding
demand centers.

1.6.3 Crude Oil and Petroleum Product
Infrastructure Development Overview

Pipelines are the primary transportation
mode for moving crude oils from source areas to
refineries, and petroleum distillate fuels and
petrochemical feedstock from refineries to their
points of consumption. The crude oil pipeline
infrastructure is separate from the infrastructure
that delivers petroleum distillate fuels and
products. Crude oil pipelines are categorized as
either gathering lines or trunk lines. There are
approximately 55,000 mi (88,514 km) of crude
oil trunk lines and as many as 40,000 mi
(64,374 km) of gathering lines in the
United States. Crude oil gathering lines are
located primarily in the oil-producing regions of
Texas, Oklahoma, Louisiana, and Wyoming,
and in offshore locations connecting offshore
oil rigs with land-based refineries. There are
approximately 95,000 mi (152,889 km) of
product pipelines in the United States that
transport petrochemical feedstock and refined
consumer products such as gasoline, aviation
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turbine fuel, diesel fuel, and home heating oil.
As with crude oil, the same pipeline segments
can be used to transport various refined products
in batch sequence. Petroleum product pipelines
typically originate at or near refineries and
terminate at tank farms or distribution terminals
located in retail market areas. Ultimate
deliveries to the consumer will often involve
truck or rail transport from terminals to points of
ultimate consumption.

Projections suggest that U.S. oil demand
will remain near its present level through 2035.
The total liquid fuels consumption, excluding
liquefied petroleum gases (LPG), which is
transported in dedicated pipelines, is projected to
increase from 17.58 million barrels per day in
2008 to 19.87 million barrels per day in 2035, a
modest rate of increase of 0.5% per year. The
likely new sources of domestic crude oil will
include the Bakken shale oil fields in Montana
and North and South Dakota; tar sands in Utah,
Alabama, Alaska, California, and Texas; and
shale oil deposits in the United States (primarily
the Piceance Basin in Colorado and Wyoming).
Expanded production of Synthetic Crude
(Syncrude) from Canadian tar sands (currently
representing about 22% of U.S. daily crude oil
imports) is also expected.

While changes in the complexion of
the crude oil resource mix is the most
influential driver for expansions of the crude oil
pipeline infrastructure, changing population
demographics and changes in the mix of
transportation  fuels, including  greater
penetration by plug-in hybrid or all-electric
vehicles and an expanded reliance on biofuels,
are likely to be the primary factors precipitating
changes that incrementally expand the
infrastructure in some areas, while idling
existing infrastructures elsewhere. The greatest
near-term expansion of the petroleum pipeline
infrastructure may involve the construction of
three new pipelines (under regulatory review)
bringing product from Canadian tar sands fields
to U.S. refineries in the Midwest and Texas.



1.6.4 Hydrogen Infrastructure

In the United States, nine million tons of
hydrogen are produced each year and used
mainly for chemicals, petroleum refining, metals
processing, and electronics. Hydrogen is
transported between generation points and points
of use by short-length pipelines, high-pressure
cylinders, heavily insulated tube trailers, and
cryogenic tankers, with a small amount shipped
by rail or barge. Approximately 370 facilities
located in 24 states produce hydrogen as a
primary product or by-product. However, the
hydrogen interstate pipeline infrastructure
needed to support hydrogen fuel distribution in
the transportation sector does not now exist.
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The high initial capital costs of new pipeline
construction, coupled with  technological
limitations to pipeline transport of hydrogen
at economical rates, constitutes a major barrier
to expanding hydrogen pipeline delivery
infrastructure. Consequently, in the near term,
transition to a hydrogen economy can be
expected to rely not on an interstate pipeline
network; rather, it will likely require on-site
production of hydrogen and limited transport by
truck and rail. Given the uncertainty of the
technological approach to delivering hydrogen,
it is not possible to predict where a hydrogen
transportation infrastructure will be located.



2 AGENCY PROFILES AND AUTHORITIES

2.1 INTRODUCTION

This chapter includes a brief characteri-
zation of the federally managed lands within the
Section 368(b) study area and a brief description
of the mission and land management authorities
of the nine federal land management agencies.
Unlike in the western states, where federal
agencies manage significant land areas, in the
37 eastern states, federal agencies manage
slightly less than 5% of the total land area.
Further, it is significant to note that among the
federal agencies, the USFS, DOD, USFWS, and
the NPS manage about 96.5% of the federal
lands in the 37 eastern states; the remaining five
agencies—the TVA, BLM, USBR, DOE, and
ARS—manage the rest.

In Alaska, federal agencies manage about
58% of the land area of the state; in Hawaii, they
manage about 12.5%.

2.2 FEDERAL AGENCIES WITH LARGER
LAND AREAS

2.2.1 U.S. Forest Service

The USFS administers more federal land
than any other agency in the eastern states, a
total of about 44,400 mi2 (114,996 km2) of land
area in 33 national forests and grasslands.
However, USFS-administered lands, known as
National Forest System (NFS) lands, make up
only about 2.3% of the total land area in the
eastern states. About 6,530 mi2 (16,913 km?)
(about 15%) of this NFS acreage is included in
designated wilderness or in roadless areas and is
not generally available for siting electrical or
pipeline transmission systems. It is also likely
many of the NFS units will have some areas
designated for uses for which electrical
transmission or pipeline corridors would be
incompatible, thereby further restricting the
amount of land potentially available for energy
transportation.
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In Alaska, USFS-administered lands are
located only in the south and southeastern
portions of the state; they include about
37,700 mi2 (97,643 km2), which is about 6.4%
of the state. Much of this land, however, is
classified as wilderness, roadless area, national
monument, or other specially designated areas
and is not available for siting of transmission or
pipeline systems. There are no USFS-managed
lands in Hawaii.

Depending on the specific situation,
installation of transmission or pipeline systems
could be considered an appropriate use of NFS
lands, but applications for use are subject to
rigorous analysis prior to approval. According to
national-level USFS policy, the following must
be considered when reviewing requests for use
of NFS lands?:

* Analysis of the proposed use’s
conformance with the NFS land and
resource management plan>;

» Environmental analysis of the project
proposal; and

» Analysis of the need to use NFS lands.

Applications may be denied because they
are found to be:

« Inconsistent with NFS land and resource
management plans;

» In conflict with other forest management
objectives or applicable federal statutes
and regulations; or

4 Adapted from Forest Service Manual 2700,
Sections 2703.1 and 2703.2 (http://www.fs.fed.us/
cgi-bin/Directives/get_dirs/fsm?2700).

5 Each National Forest or Grassland has a land and
resource management plan.



» Reasonably accommodated on non-NFS
lands.

USFS policy further indicates that managers
are not to authorize the use of NFS lands just
because they afford an applicant a lower cost or
less restrictive location when compared with
non-NFS lands.

2.2.1.1 Authorities

Title V of the Federal Land Policy and
Management Act (FLPMA) authorizes the
Secretary of Agriculture to issue permits, leases,
or easements to occupy, use, or traverse NFS
lands and is the only authority for all forms of
use involving generation, transmission, and
distribution of electrical energy.

Pursuant to the Act of November 16, 1973
(United States Code, Title 30, Chapter 3A,
Subchapter 1, Section  185(c)(1) and
(2) [30 USC 185(c)(1)and (2)]), which amended
Section 28 of the 1920 Mineral Leasing Act,
where the surface of all of the federal lands
involved in a proposed ROW or permit is under
the jurisdiction of one federal agency, the
agency head, rather than the Secretary of the
Interior (the Secretary), is authorized to grant or
renew the ROW or permit for oil and gas
pipelines and related facilities. Where the
surface of the federal lands involved is
administered by the Secretary or by two or more
federal agencies, the Secretary is authorized,
after consultation with the agencies involved, to
grant or renew ROWSs or permits through the
federal lands involved.

2.2.1.2 Special Use Authorizations

Special Use Authorization (SUA) is the
general term used by the USFS to describe an
authorization for use of NFS lands. Electrical
transmission and pipeline systems would be
authorized with an easement, which is one type
of SUA that is used for linear ROWs. A ROW
conveys a limited and transferable interest in
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NFS land, generally for long-term uses. Most
easements for major electrical transmission or
pipeline facilities would have a 50-year term and
would include provisions for the revision of
terms and conditions at specified intervals. An
easement conveys only the rights enumerated in
the document. Maintenance activities, including
access to the facilities, would normally be
included in the easement. Substantial
modifications of facilities constructed within an
easement (e.g., upgrading electrical conductors
to higher capacity, increasing the size of a
pipeline) would require the approval of the
authorized officer.

In some instances, easements were granted
by a landowner prior to the time when the land
on which the easement is located was made part
of the NFS. In these cases, the easement would
be managed consistent with its terms at the time
the land was acquired.

2.2.1.3 Land Use Planning

USFS policy is clear and specifies that
individual forest land use plans must
(1) provide for consideration of transportation
and utility corridor designation and utilization;
(2) designate and incorporate energy ROW
corridors on federal land into the land
management plans in accordance with EPAct;
and (3) provide for coordination between USFS
regions and other federal and state agencies to
designate location, alignment, and associated use
and occupancy standards for ROWs.6

The Jefferson National Forest in Virginia
and the Ouachita National Forest in Arkansas
and Oklahoma are examples of locations where
USFS units have designated corridors as part of
the land use planning process.

6 Forest Service Manual 1900, Planning, Chapter
1920, Land Management Planning, 1926.15(19)
(http:/lwww.fs.fed.us/cgi-bin/Directives/get_dirs/
fsm?1900L1..).



2.2.2 U.S. Department of Defense

Although the DOD is the second largest
federal land managing agency in the eastern
states in the study area, it manages less than
one-third of the area managed by the USFS. The
13,210 mi2 (34,214 km2?) of DOD-managed
lands are used principally (1) to provide basing
and training sites for the military services and
(2) as part of civil works projects such as flood
control and navigation projects. DOD and each
of the major services have realty, facilities, or
installation offices, and procedures for managing
lands under their individual jurisdictions.

The DOD does not have a mandate to
provide lands for electrical or pipeline
transmission infrastructure although, as shown
in Chapter 3 of this report, there are limited
electric transmission and pipelines on DOD-
managed lands. Where lands are managed to
support the military services, it can be assumed
that accommodation of transmission or pipeline
infrastructure could conflict with the defense
purposes for which the lands are being managed,
and these lands would be poor candidates to be
included in large-scale corridor planning.

In the case of lands around civil works
projects managed by the USACE, these lands
are frequently committed to recreational,
wildlife, port construction, and project
operations functions. They also may be
available, however, for location of transmission
infrastructure if the use is not inconsistent with
the purposes for which the land was acquired.
These lands are usually linear and narrow in
nature and, although they might be crossed by
transmission or pipeline corridors, they would
not be a factor in large-scale corridor planning.

In Alaska, most DOD-managed lands are
located near Fairbanks and Anchorage and are
part of large defense installations, but they
constitute only about 1% of the total area of the
state. DOD-managed lands in Alaska support a
very small percentage of electrical transmission
and pipeline systems in the state. While DOD is
the second largest federal land manager in
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Hawaii, DOD lands constitute only about 1.6%
of the total land in the state and support almost
no electrical or pipeline transmission facilities
(see Chapter 3).

2.2.3 U.S. Fish and Wildlife Service

In the 37-state study area, the USFWS
administers about 10,100 mi2 (26,159 km?) of
lands contained within the NWRS, which was
created to set aside public lands and waters to
conserve a wide variety of fish, wildlife, and
plant species. The NWRS includes all lands,
waters, and interests therein administered by the
Secretary as wildlife refuges, areas for the
protection and conservation of fish and wildlife
that are threatened with extinction, wildlife
ranges, game ranges, wildlife management
areas, or waterfowl production areas. NWRS
lands constitute about 0.6% of the total land in
the study area, making the agency the third
largest of the federal land management agencies
in the eastern states. The land managed by the
USFWS is widespread and includes 534 separate
USFWS units in these states.

In Alaska, the USFWS administers about
131,000 mi2 (339,288 km2), which represents
more than 22% of the total land area in the state
and more land than any other federal agency.
There are 16 NWRs in the state; almost all are
some of the largest in the United States, and
several have significant portions of their area
designated as wilderness.

In Hawaii, 11 units of the NWRS are
administered by the USFWS and make up about
1.1% of the land area of the state. The total land
area within these units is about 71 mi2
(184 km2),

While small numbers of transmission and
pipeline facilities are located in NWRS units,
these units are not generally available for
construction of major electrical or pipeline
transmission systems. In fact, it is USFWS
policy to discourage the types of uses generally
embodied in ROW requests (USFWS 1993;



paragraph 3.3, Policy). If a ROW cannot be
certified as compatible with the purposes for
which a unit in the NWRS was established, the
ROW cannot be granted without authorization
by Congress (50 CFR 29.21(g)). Currently,
USFWS-administered lands host a very small
percentage of the total infrastructure present in
the eastern states (see Chapter 3). The USFWS
has requirements for the determination of
“appropriate uses” of refuge lands and applies a
“compatibility standard” that can be difficult to
achieve for applicants seeking to use refuge
lands for energy transportation infrastructure.
These compatibility standards derive principally
from the National Wildlife Refuge System
Administration Act of 1966 as amended by the
National Wildlife Refuge System Improvement
Act of 1997. The compatibility standard was
formally applied to lands in Alaska in the Alaska

National Interest Lands Conservation Act
of 1980.
More detailed information regarding

determination of appropriate uses is contained in
USFWS Manual 603 FW 1, Appropriate Refuge
Uses (USFWS 2006). Should a proposed use
be found to be appropriate, it must also be
found to be “compatible;” the direction for
this compatibility determination is found in
USFWS Manual 603 FW 2, Compatibility
(USFWS 2000). It is clear that Congress has set
a high bar for non-wildlife uses of NWRS lands,
and it is extremely difficult to meet these
requirements.

2.2.3.1 Authorities’

Pursuant to the National Wildlife Refuge
System Administration Act of 1966, as amended
(16 USC 668dd-668ee),® the Secretary may
permit the use of, or grant easements in, over,
across, upon, through, or under any areas within
the NWRS whenever he/she determines such
uses to be compatible with the purposes for

7 MacCall (2010).

8 Available at http://www.fws.gov/refuges/policies
andbudget/16USCSec668dd.html.
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which these areas were established. The
permitting requirements and conditions are set
forth in 50 CFR Part 29.9 In addition to the
general ROW regulations at 50 CFR Part 29,
Title X1 of the Alaska National Interests Lands
Conservation Act (16 USC 3161 et seq.) governs
the process for granting ROWSs for
transportation and utility systems through
NWRs in Alaska.

The USFWS requires applicants to obtain
permits for uses on easement areas
(e.g., waterfowl production areas) administered
by the USFWS if the proposed activities may
affect the property interest acquired by the
United States. The USFWS Regional Director
may grant special use permits to owners of land
on which the USFWS has an easement, or to
third parties with the owner’s agreement, upon
determination that the use is compatible. If the
USFWS determines that the requested use will
not affect the United States’ interest, then the
Regional Director will issue a letter of non-
objection.

USFWS guidance on issuance of ROW
permits is also found in 340 FW 3, Rights-of-
Way and Road Closings (USFWS 1993). All
permit applications are subject to NEPA and
NHPA compliance analysis.

Pursuant to the Act of November 16, 1973
(30 USC 185(c)(1) and (2)), which amended
Section 28 of the 1920 Mineral Leasing Act,
where the surface of all of the federal lands
involved in a proposed ROW or permit is under
the jurisdiction of one federal agency, the
agency head, rather than the Secretary, is
authorized to grant or renew the ROW or permit
for oil and gas pipelines and related facilities.
Where the surface of the federal lands involved
is administered by the Secretary or by two or
more federal agencies, the Secretary is
authorized, after consultation with the agencies
involved, to grant or renew ROWS or

9 Auvailable at http://www.access.gpo.gov/nara/cfr/
waisidx_09/50cfr29_09.html.



permits through the federal lands involved

(30 USC 185(c)(L) and (2)).

2.2.4 National Park Service

In the 37 eastern states, the NPS manages
approximately 9,970 mi2 (25,822 km?2) of land,
which constitutes 0.6% of the total land area in
these states. Most NPS units are very small,
although there are some notable exceptions, such
as the Everglades, Great Smoky Mountains, and
Big Bend National Parks. In addition, there are
some very long, linear park units such as the
Blue Ridge Parkway (469 mi [755 km]), Saint
Croix National Scenic Riverway (255 mi
[410 km]), and Natchez Trace Parkway (440 mi
[708 km]). Throughout the study area, there are
about 330 NPS units.

In Alaska, the NPS is the second largest
federal land manager with about 85,400 mi2
(221,185 km?) under management, which
constitutes about 14.7% of the land area of the
state. There are 36 NPS-managed units in
Alaska, and most of them are very large and
well-blocked. Currently, there are no major
transmission or pipeline systems located on
NPS-managed units in Alaska.

The NPS is the largest federal land manager
in Hawaii, managing 624 mi2 (1,616 km2) of
land, which constitutes about 9.7% of the state.
As in Alaska, there are currently no major
transmission or pipeline systems located on the
six NPS-managed units in Hawaii.

For planning purposes, NPS units should not
be considered as generally available for
installation of major electrical transmission or
pipeline systems, although there are both
transmission and pipeline systems located on
NPS-managed lands (see Chapter 3). The NPS
does not have authority to approve pipeline
systems within park units. Existing pipelines in
park units were either approved by an Act of
Congress or in place at the time the park unit
was established. Many of the existing
transmission and pipeline facilities located
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within NPS units were in place when the unit
was established, and many of these systems are
owned by a utility company and located within
easements granted by prior landowners. The
continued use of these easements is defined by
the terms of the easement.

2.2.4.1 Authorities10

The most important statutory directive for
the NPS is provided by interrelated provisions of
the NPS Organic Act of 1916 and the NPS
General Authorities Act of 1970, including
amendments to the latter law enacted in 1978.
The key requirement of these Acts, as amended,
is the establishment of the “non-impairment”
standard, which provides the basic test for
compatibility of proposed uses within all types
of NPS-managed units. Impairment of park
resources and values may not be allowed by the
NPS unless directly and specifically provided
for by legislation or by the proclamation
establishing the park.

Before approving a proposed action that
could lead to an impairment of park resources
and values, an NPS decision maker must
consider the impacts of the proposed action and
determine, in writing, that the activity will not
lead to an impairment of park resources and
values. In making such a determination, an NPS
decision maker must consider the following:
(1) any EAs or EISs required by NEPA;
(2) consultations required under Section 106 of
the NHPA; (3) relevant scientific and scholarly
studies; (4) advice or insights offered by subject-
matter experts and others who have relevant
knowledge or experience; and (5) the results of
civic engagement and public involvement
activities relating to the decision.

Any new authorization for a utility to cross
NPS-managed lands requires a ROW, which is a
special park use that allows a utility to pass over,

10 This discussion was drawn from NPS and DOI
(2006).



under, or through NPS property. It can be issued
only pursuant to specific statutory authority, and
generally only if there is no practicable
alternative to the use of NPS lands. A ROW
permit issued by the NPS is considered a
temporary document and does not convey an
interest in the land. The permit is subject to
termination for cause or at the discretion of the
NPS regional director.

NPS regulations pertaining to the issuance
of ROWs are in 36 CFR Part 14; Department of
the Interior regulations pertaining to ROWSs in
Alaska are found in 43 CFR Part 36.

Utility ROWs over lands administered by
the NPS are governed by statutory authorities in
16 USC 5 (electrical power transmission and
distribution, radio and TV, and other forms of
communication facilities) and 16 USC 79
(electrical  power, telephone, and water
conduits). Once an application for a ROW has
been submitted, a compliance analysis must be
conducted according to NEPA (usually this
would be an EIS), NHPA, and other statutory
compliance requirements as appropriate. If the
proposed ROW meets the non-impairment
standard and is not incompatible with the public
interest, a ROW may be issued. ROWSs issued
under 16 USC 5 or 79 are discretionary and
conditional upon a finding by the NPS that the
proposed use will not cause unacceptable
impacts on park resources, values, or purposes.

2.2.5 Bureau of Land Management

The BLM, like the USFS, is a multiple-use
agency with a mandate to manage public lands
for a wide array of uses. It has full authority to
authorize electrical and pipeline transmission
systems consistent with the direction provided in
its land use plans. While the BLM manages
more land than any other federal agency, those
lands are found almost exclusively in the
western United States and Alaska. The BLM
does manage land in the eastern states, but this
land makes up only about 0.03% of the area
within these 37 states. While the BLM is the
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major federal agency involved in permitting
both electrical and pipeline transmission systems
in the 11 western states, BLM-managed lands in
the East are so fragmented and small that these
remaining parcels are of no use in utility
corridor planning. Where these eastern lands
exist and have not been committed for other uses
through the land use planning process, they
could be available for use for small segments of
transmission facilities.

In Alaska, the BLM is the third largest
federal land-managing agency and manages
about 14% of the land area of the state. BLM-
managed land in Alaska has more miles of
natural gas and oil pipelines than that of any
other federal agency. There are no BLM-
managed lands in Hawaii.

2.2.5.1 Authorities

Title V of FLPMA authorizes the Secretary,
like the USFS, to issue permits, leases, or
easements to occupy, use, or traverse BLM-
managed lands. The BLM land use planning
guidance also requires that the necessity of
establishing electric transmission and pipeline
corridors be considered as part of the planning
process.

Pursuant to the Act of November 16, 1973
(30 USC 185(c)(1) and (2)), which amended
Section 28 of the 1920 Mineral Leasing Act,
where the surface of all of the federal lands
involved in a proposed ROW or permit is under
the jurisdiction of one federal agency, the
agency head, rather than the Secretary, is
authorized to grant or renew the ROW or permit
for oil and gas pipelines and related facilities.
Where the surface of the federal lands involved
is administered by the Secretary or by two or
more federal agencies, the Secretary is
authorized to grant or renew ROWSs or permits
through the federal lands involved after
consulting with the agencies involved. The
BLM is the agency that would normally be
the authorizing agency in this instance
(30 USC 185(c)(1) and (2)).



2.3 FEDERAL AGENCIES WITH
SMALLER LAND AREAS

2.3.1 Tennessee Valley Authority

The TVA is a government-owned,
independent corporation with a unique history
and mission. The TVA was established in 1933
to provide navigation, flood control, electricity
generation, and economic development in the
Tennessee  River  Valley. It  operates
hydroelectric, coal, and nuclear power
generating stations within its service area in
portions of seven southeastern states. The
majority of the land managed by the TVA is
located along the Tennessee River and its
tributaries and makes up about 0.08% of the
total federal land in the eastern states. The lands
managed by the TVA along the Tennessee River
and around numerous reservoirs are largely
committed to economic development, providing
public recreation opportunities, and developing
and maintaining fish and wildlife habitat. TVA-
managed lands tend to be linear, and while they
might be crossed by transmission or pipeline
infrastructure, these lands are generally not
situated to play a role in supporting these types
of facilities.

TVA-managed lands can be considered for
the location of transmission or pipeline
corridors, and there are processes in place to
review and authorize these types of uses.

2.3.2 U.S. Bureau of Reclamation

The USBR is a water management agency
that has developed reservoirs and water systems
throughout the West to provide water supply for
municipal, industrial, and agricultural uses;
flood control; recreation; and hydroelectric
power. USBR-managed lands are located in the
six states on the western tier of the eastern state
study area and constitute about 0.03% of the
study area. These lands are generally located
around reservoirs the USBR has constructed,
and the lands can be considered as sites for
electric and pipeline transmission facilities.
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Consideration of applications to use USBR-
managed land, facilities, or water bodies is
discretionary, and the agency retains the right to
refuse to authorize any use that may be
incompatible with the authorized purposes of
projects or interferes with USBR’s rights or
operations. Since these lands are widely spread
and because they tend to be concentrated around
reservoirs, they are not candidates to be
considered for large-scale corridor planning.
There are no USBR-managed lands in Alaska
or Hawaii.

2.3.3 U.S. Department of Energy

DOE maintains several large reservations
within the 37 eastern state study area that have
over the years supported extensive nuclear and
other types of scientific research and production.
These areas constitute about 0.03% of the total
area of the 37 states. Well-known DOE sites
include the Oak Ridge, Savannah River, and
Argonne national laboratories, among others.
These sites support some electrical and natural
gas pipeline facilities, but because of their
widely dispersed locations, the fact that they are
usually surrounded by private lands, and the
nature of the work performed within these areas,
they are not candidates to be considered for
large-scale corridor planning. There are no large
DOE facilities in either Alaska or Hawaii.

2.3.4 Agricultural Research Service

The land area managed by the Agricultural
Research Service (ARS) is miniscule compared
with that of the other federal agencies and
composes only about 0.005% of the land in the
37 eastern state study area. A large number of
research sites are located in the states of the
eastern study area, and there are a few sites in
Alaska and Hawaii. None of the sites are very
large. Because these areas are so small and
because of the agricultural research mission for
which they were established, these lands are not
candidates to be considered for large-scale
corridor planning.
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3 ENERGY TRANSPORTATION INFRASTRUCTURE:
PRESENT AND FUTURE

3.1 ELECTRIC TRANSMISSION

3.1.1 Current State of the Electric
Transmission Infrastructure

The North American electricity grid is often
referred to as the world’s biggest machine. The
North American electric power system provides
electricity to 334 million people, has a total
electricity demand of 830 GW (830,000 MW),
has 211,000 mi (339,572 km) of high-voltage
transmission line (230,000 volts and greater),
and represents more than $1 trillion (U.S.) worth
of assets (NERC 2011).

Many of the components that make up the
electric infrastructure were designed with an
operating life of 40 to 50 years. As some of
these components near 100 years of age, local,
state, and federal governments, businesses,
utilities, and the public are taking notice of the
degrading changes in this critical infrastructure.
In an age of modernization where terms such as
“green power” and “smart grid” and anticipation
of large-scale electric vehicle usage have gained
widespread attention, the U.S. power system
infrastructure requires significant upgrades to
meet the new challenges introduced by advanced
technologies and capabilities. The electric
infrastructure requires upgrades to maintain its
responsiveness to new energy production
sources such as wind and solar generation, and
new demand requirements such as electric
vehicle applications and customer responses to
market conditions.

The Eastern Interconnection includes the
NERC regions Northeast Power Coordinating
Council (NPCC), ReliabilityFirst Corporation
(RFC), Midwest Reliability Organization
(MRO), Southwest Power Pool (SPP), SERC
Reliability Corporation (SERC), and Florida
Reliability  Coordinating Council (FRCC)
(Figure 3.1). The Eastern Interconnection covers

more than 3.4 million mi2 (8.8 million km?2) in
the United States and Canada and serves more
than 225 million customers, who consume more
than 610 GW in electric demand. The demand
of the Eastern Interconnection represents more
than 70% of the total demand of the U.S. and
Canadian regions reporting to NERC.

The Texas Interconnection is operated by
the Electric Reliability Council of Texas
(ERCOT),11 which manages the flow of electric
power to 22 million Texas customers and
represents 85% of the state’s electric load and
75% of the land area of Texas. ERCOT connects
40,000 mi (64,374 km) of transmission lines
with more than 550 generation units (ERCOT
2005).

The Hawaiian Electric Company (HECO)
and its subsidiaries, Hawaii Electric Light
Company and Maui Electric Company, provide
electricity for 95% of Hawaii’s residents, which
represents about 440,000 customers. Established
in 1891, HECO remains one of the few locally
owned and operated major companies in the
state (HECO 2009).

Alaska has more than 200 remote, stand-
alone electrical grids that serve smaller towns
and villages, and two larger transmission grids
that cover southeast Alaska (encompassing the
Juneau area in the Alaska Panhandle) and the
Railbelt in south-central Alaska. The Railbelt
electrical grid follows the Alaska Railroad from
Fairbanks through Anchorage to the Kenai

11 Texas Reliability Entity, Inc. (TRE) was
established January 2010 as the successor for the
Texas Regional Entity, a division of ERCOT. The
transition of authority was expected to occur in
late June 2010 but still awaits approvals from
NERC and FERC. This report uses the acronym
ERCOT loosely to refer to all of the Texas entity
and subregion designations.
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Peninsula and provides electrical energy to
approximately 500,000 people.

The transmission systems within the Eastern
Interconnection and ERCOT are highly
networked in a topography-influenced grid
pattern, while those in Hawaii and Alaska are
more loosely interconnected and arranged
primarily in a radial pattern. Although radial
arrangements can easily satisfy point-to-point
transfers of power, they have fewer alternative
paths for that transfer and, as a result, generally
less resilience.

Operating voltage is another distinguishing
characteristic ~ of  transmission  systems.
Transmission lines in the Eastern
Interconnection operate at voltages up to
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1,000 kV and include substantial grid segments
at voltages of 765 kV, 500 kV, and 345 kV. In
Texas, the primary transmission system operates
at 345 kV, with some links rated at 765 kV, and
is integrated with lines at 115 kV and 69 kV.
Figure 3.3 in Section 3.1.5 provides an overview
of the existing transmission grid.

3.1.2 Ongoing Trends and Evolution

Today’s grid was primarily designed to
move power from centralized supply sources to
fixed, predictable loads. A system configured in
this way is challenged when called upon to
accept input from many distributed energy
resources located across the grid. Because
resources such as solar and wind power are



highly distributed and intermittent, the grid
requires integrated monitoring and control, and
integration with substation automation to control
transmission line energy flows. As contributions
from solar and wind generation increase,
transmission systems must engage standby
capacity to compensate for the variability and
interruptions in intermittent generation. Smart
grid  capabilities  simplify  control  of
bi-directional power flows and help monitor,
control, and support distributed resources
(EAC 2008).

Distributed generation is typically consumer
owned and relies on a range of generation
technologies that deliver electricity directly to
the consumer. On-site photovoltaic panels and
small-scale wind turbines are examples of
modern  distributed generators. Emerging
distributed  generation  resources include
geothermal resources, biomass, hydrogen fuel
cells, and batteries for energy storage. As the
cost of traditional energy sources continues to
rise and the cost of distributed generation
technologies declines, these new energy
resources will become more affordable.
Integrating these energy resources with grid
operations presents a challenge and will
precipitate changes in grid configuration and
operation to ensure system reliability
(EAC 2008).

The continued increase in installed variable
generation, predominately wind, can increase
operational challenges. A rapid increase or
decrease in wind generation, often referred to as
“ramping,” can have a significant impact on the
power flowing through the bulk power system.
In general, the operational impacts of wind
generation on  regulation and  control
performance of the bulk power system are still
not fully understood. Many wind integration
studies in the United States have provided
information about the impact of wind on the
bulk power system. As concluded by NERC in
its latest Long-Term Reliability Study, further
study and industry experience will be required to
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mitigate operational concerns and support large-
scale integration of variable generation
(NERC 2009).

3.1.3 Existing Transmission Capabilities and
Planned Additions

The map in Figure 3.2 shows all of the
existing transmission lines currently in operation
for the Eastern Interconnect and the Texas
Interconnect. This map shows lines of all
voltage levels greater than 69 kV currently
contained in the Platts POWERmMap GIS system
(Platts 2010).

As indications of announced plans to
strengthen existing transmission infrastructures,
the planned additions summarized in Table 3.1
reflect pending projects at various levels of
completion. The planned projects are intended to
improve overall transmission system reliability,
transfer capabilities, and local voltage support.
For comparison, Table 3.1 specifies the existing
transmission circuit miles by NERC region for
2008, in addition to circuit miles currently under
construction, and planned and conceptual
additions for 2009 to 2013 and 2014 to 2018.

3.1.4 Overview of Long-Term Demands and
Supply Resources

NERC’s Long-Term Reliability Assessment
report for 2009 is a compilation of the results of
short-term (through 2013) and longer-term
(through 2018) analyses of electricity supplies
and demands by each of the NERC REs.
Through 2013, all REs in the Texas and Eastern
Interconnections report deliverable (summer
peak) resources greater than total anticipated
(summer peak) demand with reserve margins
ranging anywhere from 12.5 to 28.6%. For 2018,
summer peak deliverable resources outpace
anticipated summer peak total internal demand
in all NERC subregions, but reserve margins fall
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FIGURE 3.2 Existing Transmission Lines for the Eastern and Texas Interconnections

(Source: Platts 2010)

to dangerously low levels in some subregions,
ranging from 27.0 to 4.1%.12

DOE’s EIA publishes an Annual Energy
Outlook,13  which provides a longer-term
analysis of electricity supply and demand.
Because of differences between the geographic
areas over which EIA aggregates data and the
geographic reaches of NERC REs, NERC and
EIA projections are not immediately comparable
without introducing some corrections for
geographic differences. Nonetheless, reflection
on EIA’s longer term projections is instructive.
In the latest Annual Energy Outlook, EIA notes

12 To ensure grid reliability, most REs attempt to
maintain spinning reserves at 15% or greater.

13 All EIA Annual Energy Outlooks can be found at
http://www.eia.doe.gov/oiaf/aeo/index.html.
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that despite the downturn of the economy and
corresponding slowing of the growth rate of
electricity demand, electricity demand is
nevertheless expected to increase from
3,873 billion kilowatt-hours in 2008 to
5,021 billion kilowatt-hours in 2035, with
growth in all sectors: commercial (42%),
residential  (24%), and industrial  (3%)
(EIA 2010). Over the period 2008 to 2035, total
electricity generation and deliverable capacity
resources are both expected to increase in
ERCOT by 0.8% and 0.3%, respectively.
Similarly, generation and deliverable capacity
are expected to grow in the majority of the
Eastern Interconnection REs by rates ranging
from 0.3 to 1.4% and 0.3 to 1.3%, respectively.
Importantly, EIA also anticipates that the
projected growth in demand for electricity in the
residential sector is primarily the result of the



TABLE 3.1 Transmission Plans by Circuit Mile Additions Greater than 100 kV

2009-2013 2009-2013 2014-2018 2014-2018
NERC 2008 Under Planned Conceptual Planned Conceptual  Total
Interconnection? Existing Construction® Additions® Additions®  Additions®  Additions® by 2018
ERCOT - 28,665 - 4,375 137 100 358 33,635
FRCC - 7,319 143 72 70 197 - 7,801
MRO - 36,482 618 682 829 597 1,198 40,406
NPCC - 13,638 53 373 6 17 16 14,103
New 2,770 53 352 - 17 16 3,208
England
New York 10,868 - 21 6 - - 10,895
RFC - 60,074 63 1,246 - 87 - 61,470
SERC - 97,256 711 1,132 495 331 1,279 101,204
Central 18,114 222 96 9 - 13 18,454
Delta 16,431 148 202 - 47 - 16,828
Gateway 7,751 19 48 56 - 285 8,158
Southeastern 27,234 277 175 278 156 628 28,748
VACARD 27,726 64 660 208 128 638 29,424
SPP - 23,593 205 900 123 114 189 25,123
WECC - 98,030 3,016 3,283 1,679 1,203 5,521 112,723
AZ-NM- 15,562 1 659 72 754 1,577 18,625
SNV
CA-MX US 27,004 273 956 765 160 2,508 31,665
NWPP¢ 43,255 2,415 852 842 152 1,436 48,952
RMPAd 12,209 327 817 - 137 - 13,490
Total- 365,058 4,809 12,063 3,338 2,645 8,562 396,474

United States

& ERCOT = Electric Reliability Council of Texas; FRCC = Florida Reliability Coordinating Council; MRO = Midwest
Reliability Organization; NPCC = Northeast Power Coordinating Council; RFC = Reliability First Corporation; SERC =

SERC Reliability Council; SPP = Southwest Power Pool; WECC = Western Electricity Coordinating Council.

b VACAR = Virginia and the Carolinas.
¢ NWPP = Northwest Power Pool.

d  RMPA = Rocky Mountain Power Area.

€ Transmission Status Categories:

» Under Construction—Construction of the line has begun.

* Planned—Permits have been approved to proceed, design is complete, or needed in order to meet a regulatory

requirement.

» Conceptual—A line projected in the transmission plan, a line that is required to meet a NERC TPL Standard or
included in a power flow model and cannot be categorized as “Under Construction” or “Planned,” or projected

transmission lines that are not “Under Construction” or “Planned.”

Source: NERC (2009).



population moving to warmer climates with
concurrent increases in electricity consumption
for air conditioning. Such population shifts
create imbalances in the existing transmission
grid’s ability to meet demands at new or
expanding load centers.

3.1.5 Transmission System Constraints and
Planned Additions

Figure 3.3 provides an overview of existing
transmission lines that experience congestion
problems. In Figure 3.3, the constrained lines are
depicted as dark orange lines. As the figure
shows, nearly all parts of the Eastern
Interconnection are affected by transmission
limitations. The greatest densities of constrained
lines cover a wide swath reaching from the north

and eastern borders of Texas, extending
northeasterly through the Great Lakes region
and beyond, through Pennsylvania to the New
England region. The Texas Interconnection is
portrayed as the largest contiguous area with the
smallest number of constrained lines.
Observations for each region within the
interconnections are described in the following
sections.

In addition, for more detailed discussion
of transmission constraints, a DOE report
published in December 2009 examined
congestion issues for the Eastern and Western
Interconnections (DOE 2009). The study
addresses constraint areas as they related to
renewable resource development  and
transmission adequacy.
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FIGURE 3.3 Transmission Constraints (Source: Platts 2010)




The map in Figure 3.4 illustrates the
proposed new transmission line additions that
have been announced by utilities and charted in
Platts POWERmap (Platts 2010). As noted in
the text that follows, many of the proposed
transmission line routings are depicted as
geographical  approximations. These are
typically shown as straight line segments
connecting the known substations announced for
line endpoints. In actual practice, the proposed
lines will eventually be routed less directly,
as affected by land use, ownership, and
acquisition/ROW issues. Overall, the proposed
new lines account for approximately
28,000 line-miles (45,061 km) for the
Eastern Interconnection and 8,000 line-miles
(12,875 km) for the Texas Interconnection (see
Platts 2010).

The map in Figure 3.5 shows an overview of
constrained transmission lines as mapped against
planned transmission line additions. It s
important to note that proposed route additions
do not necessarily coincide with the pathways of
constrained and congested transmission lines.

There are numerous logical explanations for
these apparent discrepancies, including the
following:

(@ In many cases, the root cause of
congestion on a line may be that the line
has inadvertently become an overused
pathway because there are not more
direct connections between generating
resources and intended delivery points.

Mexico

Canada

0 150 300
5 o Miles

/ s Kilometers
N o 150 300

Proposed Transmission Line
——— 69-344 kVAC
—— 345-499kVAC
500 - 749 kV AC
——— 750 - 1,000 kVAC

T
§ < j 1,000 kV DC
m{‘ ] *Source: POWERmap, powermap.platts.com
\a 0 ©2010 Platts, A Division of The McGraw-Hill
% Companies

368b21

FIGURE 3.4 Proposed Transmission Additions (Source: Platts 2010)
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FIGURE 3.5 Transmission Constraints and Planned Additions (Source: Platts 2010)

Thus, more effective solutions may otherwise be more predictable loading
involve development of alternate patterns for existing lines, and likewise,
pathways between the predominant can make the optimal expansion
“sources” and “sinks,” rather than pathways less than intuitive.

adding capacity to an overloaded link.

Complex modeling tools, known as load (b) In many cases, “proposed” transmission
flow models, are used by electric system additions may not be portrayed in Platts
planners and operators to determine the POWERmMmap (Platts 2010) according to
loading level that will occur over each exact geographic routes between
transmission pathway under a wide connection points. Depending on the
range of supply and demand conditions. stage of development and permitting,
Because electrical power flows through the proposed lines may be shown as
network connections according to laws notional connections that illustrate
of physics, and much less according to which  interconnection  points are
operator controls, some flows follow anticipated, but not the path that will be
unplanned pathways and contribute to followed in actual construction of the
inadvertent flows and congested links. transmission lines.

The complexity of network

configuration and dynamics can (c) Proposed pathways may be designed to
routinely — obfuscate what would address other future trends beyond
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existing constrained transmission links.
For example, as new generating
resources (such as renewables) are being
developed and new demand centers are

projected, new routes may become
advantageous  for  expansion  to
accommodate the expected future
conditions.

(d) Other factors, such as land use,
ownership, or exclusion areas, may
drive transmission line routings to

follow circuitous routes to connect

generation and demand nodes.
(e) Existing transmission lines have not
been depicted on the maps in this
section, because, in general, the full
display of linkages is rather dense and
causes the maps to be difficult to
examine. In some cases, examining the
full set of existing lines can shed light
on reasons for proposed lines to be
located in areas other than constrained
lines. However, it was not practical to
analyze and display all such instances
for this analysis.

(f) Combinations of (a)-(e) and other
subtleties associated with transmission
design and planning can further weaken
the coincidence between congested
pathways and proposed new lines.

3.2 NATURAL GAS PIPELINE
INFRASTRUCTURE

3.2.1 The Basic Natural Gas Pipeline
Infrastructure

The interstate natural gas pipeline
infrastructure is a complex system of line pipes,
compressor stations, metering stations, valves,
and interconnections, all monitored and
controlled from centralized control centers using
sophisticated supervisory control and data
acquisition (SCADA) systems. The INGAA
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reports that in the United States and Canada
there are roughly 38,000 mi (61,155 km) of
gathering pipelines,14 85 Bcfd of natural gas
processing capacity, 350,000 mi (563,270 km)
of transmission pipeline, 4.5 Tcf of natural gas
storage capacity, and 12 Bcfd of LNG import
capacity (INGAA 2009).

The U.S. gas pipeline network (see
Figure  3.6) consists of more than
11,000 delivery points, 5,000 receipt points,
1,400 interconnection points, and
1,400 compressor stations that transfer natural
gas throughout the country. In addition 