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- minor exceptions. The References section contains only a partial
listing in the current draft. The draft also contains a minimal
number of pencilled changes reflecting a review subsequent to our
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ducting an internal review for minor editing, and section authors
will be reviewing their sections to verify that editorial changes
have not altered their meaning or intent. As you know, the review
and findings of the Economic Regulatory Administration (ERA) will
need to be incorporated into the document.

We Took forward to receiving the comments of the reviewing agencies
so that we may complete the draft EIS.
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SUMMARY

S.1 INTRODUCTION

The Environmental Impact Statement (EIS) for
the Yukon.Pacific Corporation (YPC) proposed
Trans-Alaska Gas System (TAGS) is a

~ document prepared jointly by the
Bureau of Land Management {BLM) of the U.S.
Department of the Interior (DOl), and the
U.S. Army Corps of Engineers (USACE). It is
designed to fulfill requirements of the
National Environmental Policy Act (NEPA) for
issuance of federal authorizations for a
right-of-way and fill placement from the BLM
and USACE, respectively, and subsequent
action by the Economic Regulatory
Administration (ERA).

The proposed TAGS project would
transport natural gas from the North Slope
of Alaska to tidewater, where it would be
liquefied for ocean transport to markets in
the Asian Pacific Rim. As proposed, the
project would transport up to 2.3 billion
cubic feet per day (BCFD) of natural gas
through 796.5-mile-long, 36-inch outside
diameter (OD) buried pipeline.

The proposed TAGS project would be
located primarily within the utility
corridor developed for the Trans-Alaska
Pipeline System (TAPS) project from Prudhoe
Bay to Port Valdez in the mid-1970's. A
portion of this same utility corridor may be
used by the Northwest Alaskan Pipeline
Company (NAPC) for its authorized, but
yet-to-be constructed Alaska Natural Gas
Transportation System (ANGTS) from Prudhoe
Bay to Delta Junction. The approved
alignment for the ANGTS is reserved, based
on the assumption that it will be built.

The primary components of the proposed
TAGS project are:

- Pipeline - The proposed TAGS pipeline
would consist of 796.5 miles of a
buried, chilled gas pipeline designed to
transport gas at a maximum operating
pressure of 2220 pounds per square inch
(psi) from Prudhoe Bay to a tidewater
site at Anderson Bay on Port Valdez.

- Compressor Station - Ten mainline
compressor stations would be located
along the proposed pipeline route to
maintain required system operating
pressures (from 1100 to 2220 psi) and
the appropriate operating temperatures

* for system comatibility with ground
temperatures.

- Liquefied Natural Gas (LNG) Plant - The
proposed LNG plant would be located at
Anderson Bay and would include LNG
process trains to reduce the temerature
to <259°F, condensing it to the liquid
state.

- Marine Terminal - Proposed marine
facilities would include a trestle with
cryogenic Toading lines, two LNG tanker
berths, and dock facilities for support
vessels adjacent to the LNG plant.

- Maintenance and Operations Locations -
The headquarters and administration of
TAGS would be in Anchorage. A
maintenance facility would be in
Fairbanks, which is accessible to rail
and road transportation. An operations
and control center would be at the LNG
marine terminal in Valdez. All
compressor statons would be manned.

S.2 SCOPING

The EIS scoping process provides the
first step to involve the public and
resource agencies in the environmental
review process. The scoping process
provides an opportunity for members of the
public, special interest groups, and
agencies to define environmental issues and.
concerns related to the project. Six
scoping meetings were held in Alaska between
December 8 and 13, 1986. Approximately 170
people attended these meetings.
Additionally, written coments were received
from federal, state, and local entities,
industry, and the public The following
issues were identified during the TAGS
scoping process.




Se2.1 Cook Inlet Alternative

Several commentors favored a Cook Inlet
alternative route, saying there would be
more benefit to more people due to the
available infrastructure and comatability
with deve lopment goals of the Kenai
Peninsula Borough,

S.2.2 Pipeline Route Issues

Several environmental issues emerged.
Some commentors urged the use ofa corridor
that has been designated for road and
pipeline development, and has already been
disturbed from prior development over any
alternative that would disturb new areas.
Concerns were also expressed that the
pipeline be routed to avoid Galbraith Lake,
Sukakp ak Mountain, and Keystone Canyon.
Locations of compressor stations and
construction camps were also questioned.
Commentors wanted to know whether sufficient
gravel resources would be available for the
project.
$.2.3 Socioceconomics

Most comments supported the project on
the basis of opportunities for local and
state businesses, Alaska hire, state
benefits, and usage of existing surface
transportation systems. Some comments were
directed to possible taps for local use of
gas along the route; whether there was
enough gas for two pipelines, and the
economic viability of the project.

S.2.4 Subsistence

Commentors were concerned that fish and
wildlife subsistence resources for
communities along or near the corridor would
be negatively affected during construction
and possibly operation.

S.2.5 Recreational Resources

Concern was expressed about disturbance
of viewsheds along the Salcha River and
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Sunmit Lake, crossing of designated Wild and
Scenic Rivers, and avoiding existing state
and federal recreational/historic areas.

S.2.6 F ish Resources

Concern was expressed for the anadromous
fish resources of several highly productive
and heavily used streams along the route.
These comments included concern for fish

- overwintering habitat sensitive areas such

as Jim River and the Upper Gulkana, and for
the Anderson Bay commercial salmon fishery.

S.2.7 Endangered Species

It was noted that the route would pass
quite near nests of the endangered Arctic
peregrine falcon and protected bald eagles.

S.3 ALTERNATIVES TQ THE PROJECT

Alternatives considered but eliminated
on the basis of general feasibility included
alternative modes for transporting natural
gas, regional routes to western and
southeastern Alaska, and transportation of
natural gas or natural gas liquids in
existing TAPS pipeline facilities.

One major regional pipeline route
alternative and six alternative LNG plant
and marine terminal locations were
considered along with the main proposal.
The Cook Inlet alternative alignments would
deviate from the proposed project near
Livengood (Milepost 395) and proceed south
to the Cook Inlet area, where three
alternative LNG plant and marine terminal
locations at Harriet Point, Boulder Point,
and Cape Starichkof were considered. Three
other alternative LNG plant and marine
terminal locations at Gravina, Gold Creek,
and Robe Lake were considered in the Prince
William Sound-Valdez area. The No-Project
alternative was also evaluated.

After screening the alternative
tidewater sites and pipeline routes, the
Cook Inlet-Boulder Point route represented
the most viable and environmentally
acceptable alternative to the proposed
project.




This evaluation of various important
criteria resulted in the matrix presented in
Figure S-1. Using those factors, the
Anderson Bay route was determined to be
the most desirable alternative.

Detailed camarison of the Cook
Inlet-Boulder Point alternative with the
proposed Prince William Sound-Anderson Bay
project showed the following important
differences in the two:

- Land Use/Land Status: The Cook Inlet
alternative requires crossing of Minto
Flats, an important subsistence area;
transit thorugh a major national
"conservation system unit"--Denali
National Park and Preserve; and crossing
Susitna Flats. The pipeline for the
proposed Prince William Sound-Anderson
Bay route follows an existing utility
corridor with a pipeline system already
in place.

- Constructability: The Cook
Inlet-Boulder Point alternative involves
a major submarine pipeline crossing of
Cook Inlet, raising potential cost, .
constructability, safety, and
environmental considerations.

- Environmental Disturbance: The Cook
Inlet-Boulder Point alternative includes
178 miles of pipeline through areas with
no current utility corridors or roads.
The proposed Anderson Bay site minimizes
new construction of access roads and
campsites due to the presence of
considerable amounts of infrastructure.

- Feasibility: An Act of Congress would
be required for the Cook Inlet-Boulder
Point alternative to cross the Denali
National Park and Preserve under ANILCA
Title XI. This action requires a
finding by the National Park Service,
the President, and Congress that there
is no environmentally acceptable
-alternative. Since the Anderson Bay
route is available, such a basis does
not exist.
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EXISTING ENVIRONMENT

Since the Anderson Bay route site was
deemed to be the mose desirable, the rest of
the material in this summary concerns that
route and site and is referred to as the
proposed project.

The approximately 800-mile route of the
proposed project passes over three mountain
ranges, six physiographic provinces, four
climate zones, and more than 200 rivers and
streams. Nearly all vegetation types known
in Alaska would be traversed, as would the
habitat of most types of big game, small
mammals - and bird species found in the
state.

Only a few small communities exist along
the route and landownership is primarily
state and federal. Land use lies primarily

.in subsistence hunting and fishing and

wildlife habitat, with a small amount of
agriculture and timber cutting.

The route would pass through only two
boroughs and two incorporated cities. Most
of the major rivers have some glacial origin
and clear tributaries. Fish resources are
considerable and valuable both in the rivers
and off the coast in the marine o L
environment. Several protected and some \;?Eﬂ

route area and several marine species
inhabit the nearshore area near Valdez.

S<5 ENVIRONMENTAL CONSEQUENCES

The following discussion focuses on the
potential environmental consequences of
implementation of the proposed TAGS
project. The effects are characterized as
either major, moderate, minor, or negligible
for the physical, biological, and
socioeconomic features of the proposed TAGS
project, as defined in Table S-1. This
discussion assumes that all laws,
regulations, and orders would be implemented
as part of the project and that the
applicant implements proposed mitigation
measures.

The gas conditioning facilities required
in the Prudhoe Bay area to deliver pipeline

VWAC

*

e <
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Figure S-1 Criteria Evaluation Matrix for Proposed TAGS Project and Alternative Evaluations
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Proposed
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Table S-1

Effect Level

Definitions Assumed for Environmental Impacts

Definition

Physical Resources:

Major

Moderate

Minor

Negligible

Biological Resources:

Major

Moderate

Minor

Negligible

| Widespread, short-term modification or local - N

Widespread modification of considerable severity
inland forms, surface appearance, or contamination ‘
of surface resources lasting more than 20 years.(&ﬁaﬁ¢&a~“,>

Local modification of considerable severity in land
forms, contamination of physical resources lasting
more than 20 years, or widespread modifications
lasting less than 20 yearslﬁ?vw"¥hw:>)

Localized, relatively isolated change lasting less
than 10 years, with no observable modification in
surface appearance.

Little or no change in surface appearances.

it oo L —_'-\:Q >
— 55— 2
BT s S
Widespread, long-term changé*%n habitat quality,
abundance, or distribution of species. i
LA
N e

long-term modification
Short-term Tocal change

Nondetectable change in habitat, etc.

Social/Cultural Resources:

Major

Moderate
Minor

Negligible

Substantial change in government policy and planning
or likely to have long-term effect on residents'
social or cultural resources.

Some modification of policy or has short-term effect
on local residents.

Minor modification in government policy required or
predictably marginal or barely detectable effect.

Has nondetectable effect on social/cultural
resources of area residents.

Noté:¥RLong-term is defined as 20 or more years
Short-term is defined as less than 20 years




quality gas are not part of the TAGS
project. This EIS, however, has assumed °
that a potential site is available and the
air quality impacts attendant to such
additional facilities at Prudhoe Bay would
not significantly affect the air quality of
the area

A brief summary of the
environmental consequences for the proposed
Prince William Sound-Anderson Bay preferred
route and site. is presented below.

Se5e 1 Socioceconomics

The most significant socioeconomic
impact of the TAGS project during
preconstruction and construction phases
would be increased population and
em loyment. Direct emp loyment on the
project, however, would be only about a
third of that experienced during TAPS
construction.

Pipeline em loyment could create some
labor shortages in both rural and urban
areas. In rural areas a serious concern
would be that highly skilled workers now
maintaining village utility systems and
other facilities might be attracted to
higher-paying pipeline jobs.

At the present time Fairbanks would be
able to accommodate TAGS-induced growth.
However, the community's surplus housing and
other infrastructure could be absorbed by
the time the project would be built due to
an inf lux of military personnel expected in
the next two years. The Glennalien/Ccpper
Center area, where the construction work
force could outnumber local residents, would
likely experience the highest relative
negative impacts and the lowest relative
benefits. The five-year construction period
in Valdez would strain the local housing
supply and the infrastructure of community
services, especially if a proposed 5900
million refinery is built prior to or during
TAGS construction.

During the operations phase, statewide
employment would total only 550 people. The
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largest proportional long-temm employment
jmpact would be in Valdez, where 100 people
would be employed at the marine teminal and
LNG plant.

By far the largest socioceconomic
impact of the TAGS operations phase would be
increased state government revenues from
property taxes, severance taxes, and
royalties. The project would generate F188
million annually in property taxes, $64
million in severance taxes, and more than
$100 million in corporate taxes.

S.5.2 Land Use

The pipeline route, LNG plant, and
marine terminal would change or irf luence
land uses on about 22,900 acres. Other
land-use changes would be on a local basis,
mostly very near the existing TAPS
corridor. Land use of the corridor itself
would be relatively unchanged.

S.5.3 Transporation

The existing transportation system could
handle the increased traffic quite well with
minimum upgrading. There would be delays
along the highway system during the
several-year construction period which would
affect tourist and local traffic.
Maintenance frequency would increase during
and immediately after the construction
period.

S.5.4 Noise

Impacts of construction noise would be
of short duration along the entire system.
Sane adverse impacts to threatened or
endangered raptors could occur if activities
take .place within the critical range of
peregrine falcons and other sensitive
species. Operational impacts would be
minimal except for Compressor Station No. 1,
which is located within the critical 2-mile
1imit identified for peregrine falcon nests.
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S.5.5 Air Quality

Construction and operation of the
pipeline, compressor stations, LNG plant,
and marine terminal would result in same
degradation of air quality. The emissions
Judged to have the greatest potential impact
are the gas turbines used for liquefying the
pipeline gas and gas turbine generators. A
dispersion model analysis of these emissions
indicated that the LNG plant would be well
within national ambient air quality
standards.

S.5.6 Geologic Environment

Several potential impacts are possible
from construction of the pipeline. Those
considered to be most important are
differential heave, erosion, frost bulb
formations, and possibly construction at
such "pinch points" as Atigun Canyon, Phelan
Creek, and Keystone Canyon. Appropriate
design engineering and construction
techniques would alleviate most of the
ef fects.

Surface and Ground Water

S.5.7
Construction of TAGS would cause a wide
range of potential impacts to both surface
and subsurface waters along the route.
These impacts would be minimized by the
mitigating measures proposed and by special
conditions in various required pemits.
Impacts would include changes in stream
geometry, introduction of sediment and
pollutants, and depletion of water
supplies. These impacts would in turn
affect other resource values and possibly
property and habitat both up and downstream
of the TAGS. Impacts caused by TAGS would
be very similar to and frequently cumulative
with those created by TAPS and the state
highway system or postulated for authorized
ANGTS.

_ the entire western Port Valdez.

S.5.8 Marine Environment

Impacts to the marine environment would
result from fil1 operations during
construction, operation of the marine
temminal, and aquatic discharges from the
LNG plant. There would be direct loss of
subtidal habitat and organisms. Subtidal
sediments in the vicinity of Anderson Bay
are generally characteristic of those for
Organism
and habitat loss would be moderate
since the area involved and the number of
organisms lost would not be great.

The LNG plant and marine tevminal would
have minimal impacts on recreational or
commercial fishing in the area. Much of
Anderson Bay would be closed to recreational
and comercial fishing during construction.
Permanent restricted safety zones would
remove a small portion of the nearshore area
from use for commercial or recreational
fishing.

Effluent discharges would meet state and
federal water quality standards. Waters of
Port Valdez have a reasonably short
residence time (four to six weeks), and
there should be limited potential for
pollutant buildup. No waste products would
result from the conwersion of natural gas to
LNG. LNG tankers would have segregated
ballast tanks and would not have an oily
water ballast discharge.

S.5.9  Fish

Although there would be a definite
potential during construction and operation
of the TAGS project to have major impacts to
the local and regional fish populations,
most would be prevented or mitigated by
using state-of-the-art arctic pipeline
engineering and construction techniques and
by construction during the least sensitive
period. Effects could also be reduced by
utilizing appropriate resource management
techniques, such as restricting access and




setting fish catch and size 1imits along the
corridor, especially for construction
personnel.

This combination of passible impacts and
proposed mitigation procedures should result
in Jocalized and short-term effects to the
fish populations. There is no indication
that anadromous fish populations would be
decreased or threatened.

S.5.10 Vegetation and Wetlands

The primary imact on vegetation and
wetlands during construction of the proposed
project would be direct mortality to
vegetation on an estimated 22,910 acres.
This loss represents an adwerse impact that
cannot be avoided. The severity of impacts
would be moderate to minor on the
right-of-way, material sites, and near
facilities. Natural revegetation would
mitigate impacts to some extent. The area
necessary for operation would require 8,119
ares, although much of this acreage would
also be revegetated.

Alteration of local surface drainage
patterns would cause moderate to minor
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impacts through upslope flooding, downslope V

drying, and mortality to same vegetation.

A variety of other impacts could occur
from construction of winter roads and
workpads, accidental spills, dust,
right-of-way maintenance, emergency repairs,
ef fluents, and emissions; however, those
impacts: would primarily be minor to
negligible. There would be some positive
aspects or results from clearing mature
timber and fire. In many areas of the
sout hern part of the route, this would
improve moose forage.
$.5.11 MHildlife .

The impacts of the proposed project on
large mammals and birds may be divided into
several categories. Direct loss of habitats
would occur during construction and
operation. Artificial and natural
revegation would restore or improve some

habitat by providing the new growth stages
preferred as forage by same species, such as
moose. The impacts of direct habitat loss
would be minor.

Direct mortality, energetic stress to
wildlife, and Toss of habitat indirectly
through avoidance and displacement would
also occur. Mortality due to collisions
with vehicles and structures, increased
poaching, legal hunting, and destruction of
Ynuisance" bears and foxes would occur to
some extent during the life of the project.
Proposed mitigative measures would reduce
these impacts to minor or negligible.

Disturbance by humans could increase
stress on wildlife populations during
critical 1ife-history periods. Such
disturbance would be greater during
construction but could be mitigated by.
agppropriate scheduling of activities.
Reduced human activity and habituation by
wildlife would reduce impacts during project
operation. The proposed route and LNG plant
site are quite near bald eagle nest sites in
sane areas. Adherence to requirements of
the Eagle Protection Act would result in
moderate impacts to eagles impacts during
construction and minor during operations.

505. 12 Threatened and Endamgered Species

The proposed route and LNG plant site
are quite near peregrine faicon nesting
sites in some areas. The marine
transporation routes also pass through areas
with endangered whale species. Similar
facilities and trangportation routes to TAGS
already exist in both and no significant
impacts have been noted. Inplementation of
proposed mitigation measures and compliance
with stipulations in the Peregrine Falcon
Recovery Plan, would minimize the potential
impacts to these species. Though Compressor
Station No. 1 which wouid be Tocated within
2 miles of peregrine falcon nests and not in
comp liance with the Recovery Plan., impacts
would be expected to be moderate during
construction and minor during operation.
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S«5.13 Recreation, Wilderness, and

Aethestics

Due to the length of the area disturbed,
impacts to recreation and aesthetics would
be widespread, but the band of disturbance
would be quite narrow in most sections.

Disturbance would primarily occur during
construction and would involve present uses
and users, especially tourists, sightseers,
and wilderness enthusiasts. Impacts to
aesthetics and wilderness values would be
moderate and more long-lasting than
recreational effects. Visual impacts would
inc Tude long linear stretches where
vegetation has been cleared and many new
access roads and borrow sites where
vegetation has also been removed. The
visual linear scar from the bemm over the
pipeline as well as new structures
(temporary camps, compressor stations, and
the LNG plant site and marine terminal)
would also intrude on the viewscape. There
would be no effects on potential or designed
wilderness areas.

S.5.14  Cultural

Disturbance to cultural resources,
including site excavation, has the potential
for imact. The cultural resource
protection program that has been planned for
the proposed project would reduce impact
risk to a minor or negligible level. Such a
program also has the potential to contribute
to the cultural history of Alaska
S.5.15 Subsistence

Several categories of inmpacts to
subsistence uses and activities might occur,
including impacts to fish and wildlife;
interference an access; increased
competition from sport hunting, fishing, and
trapping; relocation of effort or increased
effort; economic impacts; and social
impacts. These imacts would typically be
temporary during the 3 -month period in any
given construction spread. Some

Tife-of -the-project impacts would result,
including habitat loss due to placement of
borrow sites and facilities, restrictions of
access and limitations that may be imposed
on hunting, fishing, and trapping near the
right-of-way.

These impacts would be moderate to
subsistence uses or activities. Sane
temporary impacts, such as wildlife
avoidance of the area and associated

_increased harvest effort and economic and

social impacts, would result in major but
temporary effect in Glennallen and for
utility zone communities between the Brooks
Range and the Yukon River. This
“significant restriction" would only occur
during construction.

S.5.16 Public Safety

TAGS would be designed, constructed, and
operated in accordance with all applicable
codes, standards, and regulations to reduce
the possibility and consequences of
catastrophic system failures, such as fires,
explosions, LNG spills, and other imacts to
public safety.

Design criteria for such parameters as
seismic hazards, wave run-up, or corrosion
would be based on existing information,
supp lemental studies, and the technical and
economic feasibility of specific design
criteria. Operating procedures and
mitigation measures would be in accordance
with a variety of regulatory agency
requirements as well as good engineering
practice. Proper training of operations
staff would further ensure system safety by
reducing the probability and severity of
accidents.

S.6 FORMAT OF THE EIS

The general format of the EIS follows
BLM and USACE regulations implementing NEPA
(40 CFR 1502.1). Each section has a
specific purpose and is required to include
certain information. Following is a brief
summary of the contents of each major EIS
section.




Se6.1 Section 1.0 - Introduction,

Purpose, Need, and Scoping

Section 1.0 provides the necessary
background to understand the project, the
role of the EIS process for this project,
major permits, and other approvals that will
be required for the project to proceed. Of
special importance are issues related to the
approved ANGTS and to the TAPS, as these
routes paraliel that proposed for TAGS.
These issues include the availability of
conf idential and proprietary information and
the availability of ANGST or TAPS federal
rights-of -way for co-use by TAGS. It
describes important assumptions upon which
the TAGS EIS process is based and summarizes
key results of the scoping process.

This section also describes initial
options considered for this project and why
many were eliminated. Pipeline, LNG plant,
and marine terminal siting evaluation
criteria are presented and used to evaluate
alternatives and compare them with each
other and with the proposed project.

S.6.2 Section 2.0 - Description of the
Proposed Action and Alternatives

Section 2.0 describes major components
of the pipeline route, LNG plant, and
terminal sites. It briefly summarizes
development of the project schedule,
preconstruction, construction, and operation
and maintenance activities and discusses
viable project awlternatives.

Se6.3 Section 3.0 - Affected Envi ronment

Section 3.0 describes the existing
environment within the area that would be
affected by development of the proposed TAGS
project and the Cook Inlet-Boulder Point
alternative. Disciplines considered
inc luded those commented on during the
scoping meetimgs as well as areas of special
concern. An effort was made to address only
those aspects of the existing environment
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relevant to environmental impact analysis of
the TAGs project.

S.6.4 Section 4.0 = Environmental

Consequences

This section details the potential
environmental impacts that would be expected
should the proposed TAGS project or Cook
Inlet-Boulder Point alternative be built and
put into operation. Mitigation measures
included in the applicant's proposed project
(ROW Application, December 5, 198) are
considered an integral part of the project
approach, and impact considerations assume
that these measures would be implemented.

Environmental consequences of the
proposed project are considered for the same
disciplines discussed in Section 3.0.  This
section also describes areas of gecial
concern, public safety, cumulative impacts,
unavoidable adverse impacts, irreversible or
irretrievable commitments of resources, the
relationship between local short-term uses
of the human environment, the maintenance
and enhancement of long~-term productivity,
and mitigation measures.

Se6.5 Section 5.0 - Consultation and
Coordination

This section describes the process for
soliciting imput from agencies and the
public, the contract with a consulting fim
for preparation of the EIS, and other agency
participation in the EIS process. It also
includes a 1ist of EIS preparers.

S.6.6 Pemits

YPC has applied for a grant of
right-of-way from BLM and the State of
Alaska to cross federal and state lands and
has applied to the USACE for the required
Section 10 (River and Harbors Act, 1899) and
Section 404 (Clean Water Act) pemits. The
State must detemine coastal zone management
consistency and the 401 water quality
compliance to complete the USACE pemit
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process. In addition, YPC must also file an
aplication with the federal Economic
Regulatory Administration {ERA)} for
authorization to export liquefied natural
gas. The president is required to make
findings under Section 12 of the ANGTS as
part of any export decision for Alaska North
Slope natural gas. Numerous other federal,
state, and local permits would be required
at design approval stages prior to actual
construction.
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The National Environmental Policy Act
(NEPA) of 1969 regquires preparation of an
Environmental Impact Statement (EIS)
whenever a proposed major federal action
could significantly affect the quality of
the human environment. For the proposed
Trans-Alaska Gas System (TAGS) project the
issuance of several major permits and
authorizations required before the project
could proceed constitutes the major federal
actions. These actions include Bureau of
Land Management (BLM) grant of right-of-way
across federal lands, the U.S. Amy Corps of
Enginears (USACE) Section 404 and Section 10
permits authorizing dredge and fill
operations within the waters of the United
States and work; including structures placed
in navigable waters of the U.S., and the
Economic Regulatory Administration
authorization to export liguefied natural
gas.

The objective of the EIS process is to
ensure that decisionmakers and the general
public have an opportunity to review
available environmental information before
permit decisions are made and actions
taken. The environmental process provides
for public involvement in major actions
which could affect the quality of the human
environment.

1.1 PURPOSE AND NEED FOR THE PROJECT

YPC has identified a purpose and need
for the TAGS project, based on what it
believes to be a significant opportunity in
the mid-1990's to market Alaska North Slope
natural gas in the Asian Pacific Rim. To
meet this opportunity, YPC proposes to
develop the TAGS project which would
transort Alaska North Slope gas to a
tidewater facility in the Valdez area where
it would be liquefied for ocean transport to
Asia., Prime markets for the liquefied
natural gas (LNG) exist in Japan, South
Korea, and Taiwan.

The TAGS project would generate
approximately 2.5 billion dollars a year in
gas sales, assuming that fourteen million
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tons of gas is sold per year at four dollars
per thousand cubic feet (MCF). Although gas
sales contracts are not yet comlete, a
reasonable breakdown of gas volumes by
customer could be:

Japan 7 million tons/year
Korea 6 million tons/year
Taiwan 1 million tons/year

Project development could be phased over
a period of years to allow controlled
integration into the marketplace. When
fully operational, the TAGS would export 14
million tons of LNG per year. It is
projected that new demand for LNG in Japan,
South Korea, and Taiwan would exceed the 14
million-ton capacity of TAGS by the year
2000. In view of this forecast, YPC expects
that the total output of the TAGS project
would be fully integrated into the Asian
market before the turn of the century.

Current State of Alaska estimates show a
North Slope natural gas reserve of 28.7
trillion cubic feet (TCF). Of that, 27.3
TCF is in Prudhoe Bay. U.S. Geological
Survey estimates of undiscovered,
recoverable, conventional resources of
natural gas on Alaska's North Slope and
adjacent off shore areas average 189,5 TCF.
At full development, TAGS would use 2.3
billion cubic feet per day (BCFD) of raw
natural gas.

Approximately 2.5 BCFD of North Slope
natural gas is currently produced and
reinjected during oil extraction. Prior to
reinjection, water and some heavier
hydrocarbons are removed. Additional gas
conditioning would be required to meet
pipeline quality specifications.
Conditioning at Prudhoe Bay would result in
2.3 BCFD of pipeline-quality gas. A small
amount would be used for operation of the
TAGS compressor stations and LNG terminal,
leaving approximately 2.1 BCFD of pipeline
gas for conversion to LNG.

In order to initiate operations by the
mid-1990s, the projected schedule of
development for TAGS calls for major permits
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to be issued by the first quarter of 1988.
Detailed design, engineering, and
construction permit acquisition would be
complete by the last quarter of 1990 or
1991. Construction of the project would
require four years. Operation would be
scheduled to begin the last gquarter of
1995. A project schedule is presented in
Figure 1.1-1.

Liguefied natural gas from the TAGS
project would be marketed in Japan, the
Republic of South Korea, and Taiwan. These
three Pacific Rim countries depend on
imported energy for at least 75 percent of
their needs. Each has established reduced
dependence on crude oil as a national
objective. Natural gas provides
Pproximately one-fifth of the world's
energy. Wide use in Asia began only
recently but continues to grow quickly.

YPC proposes to sell LNG to all three
nations to encourage market diversity.
However, need for the TAGS project could be
demonstrated in Japan alone, where
forecasted increases in total demand for

energy in the year 2000 are more than eight
times that provided by the TAGS project.

ATT three nations have substantial trade
imbalances with the United States which
could be offset to some degree by LNG trade
with the TAGS project. A major sale of
Alaska LNG could be the largest single U.S.
export to help balance the U.S. deficit.

Japan

Inf rastructure for the importation of
LNG into Japan is already in place. Today,
there are 10 LNG importing facilities
located near major population and industrial
centers {i.e., Tokyo, Osaka, Nagoya,
Niigata, and Kita Kyushu), and three new
import temminals are under construction.
The distribution systems in Tokyo and Osaka
obtain more than 75 percent of their natural
gas supply from imported LNG. During the
1960's, 80 percent of Japan's primary energy
came from petroleum; a large majority of
that came from the Middle East. By 1984
Japan's dependency on petroleum was reduced

Figure 1.1-1 Trans-Alaska System Project Schedule

CALENDAR YEARS

ACTIVITY 1986|1987

1988 | 1S89

19901 1991 | 1992] 1993 1995 1996

R.OW. GRANT

E.RA./PRESIDENTIAL APPROVAY
1
DETAILED DESIGN

SITE PREPARATION
{ALL FACILITIES)

PIPELINE CONSTRUCTION

COMPRESSOR STATION
CONSTRUCTION

LNG PLANT CONSTRUCTION

TESTING
STARTUP & OPERATIONS

1994

1-2
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to 58 percent, and there is a national
cbjective to further reduce the dependency
on petroleum to about 40 percent by the turn
of the century. LNG was first exported to
Jdapan in 1969 (from the Kenai, Alaska,
project). By 1984 LNG use had increased to
approximately 10 percent of Japan’s primary
energy requirements.

Today, 110 LNG storage tanks are in
operation in Japan with a total capacity of
approximately 50 million barrels.
Approximately 0.6M barrels of LNG per day or
14 million tons per annum would be produced
by the TAGS project. dJapan is currently
using approximately 26 million tons of LNG
- per annum, with 75 percent going to electric
power generation and 25 percent into city
gas systems. This use is projected to reach
40 million tons per annum by 1995. Until
recently, Japan has made little effort to
penetrate the industrial gas market. (In
1984 only 1.4 percent of Japan's industrial
market was supplied by natural gas.)

A large potential market exists,
particularly if the Japanese government
promulgates strong air quality controls, as
it did in the Tate 1960s and early 1970s
with electrical power generation. Alaska's
ability to play a role in expanding this
market depends on its ability to project and
limit transportation costs.

Republic of South Korea

Korea Gas Corporation (a wholly owned
goverment corporation) was established in
August 1983 under the Korea Gas Corporation
Act of December 1982. The prime aim of this
corporation is to "promote improvement of
the South Korean national lifestyle and to
contribute to the rising standard of public
welfare by establishing the foundation for
supplying a pollution-free and safe gas on a
stable and long-term basis."

Korea Gas Corporation (KGC) is in the
process of completing an LNG import temminal
at Pyong-Taek, south of Inchon, which began
operation in Tate 1986, Future plans call
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for a second LNG terminal to be located in
the Pusan area.

Taiwan

Taiwan has a natural gas distribution
system in the Taipei area that handles about
100 million cubic feet per day of local
production. Taiwan has agreed to purchase
1.5 million tons of LNG per annum from
Indonesia, commencing about 1991.

An LNG import temminal is under
construction at Hsingta on the southwest
shore of Taiwan. It will be connected to
the present gas distribution system near
Taipei by a 200-mile gas transmission
system, providing gas service to the major
population areas of western Taiwan. With a
gas system in place by 1991, Taiwan will be
in a position to capitalize on these markets
once LNG is available and would be able to
expand its need for additional supplies of
natural gas. Taiwan is a potential market
for some additional 2 million tons per annum
of LNG.

1.2 BACKGROUND OF THE PROJECT

The BLM and the USACE are preparing a
federal EIS for the proposed TAGS project to
construct and operate a natural gas pipeline
transportation system from Prudhoe Bay to
Port Valdez, Alaska with liquefaction
natural gas (LNG) facilities and a marine
terminal located at Anderson Bay. The
proposed TAGS project would transport a
maximum of 2.3 billion cubic feet per day of
natural gas from Alaska's North Slope for
liquefaction at tidewater and export to
markets in the Asian Pacific Rim.

An application for the proposed TAGS
projects right-of-way across federal lands
was initjally filed with the BLM and with
the USACE for Section 10 and Section 404
permits on May 1, 1984. At that time, Yukon
Pacific Corporation (YPC) considered a joint
development with the Northwest Alaskan
Pipeline Company (the holder of an approved
federal gas pipeline right-of-way from the
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North Slope to the Alaska/Yukon border) from
the Alaska North Slope to Livengood,
Alaska. At Livengood the initial YPC route
would proceed south to an LNG plant and
marine terminal Tocated on the Kenai
Peninsula, Further analysis by YPC
concluded that this was not a feasible or
prudent alternative for the development of
the TAGS project. YPC therefore amended
their original filing with the BLM on
December 5, 1986. In addition to the
amended filing with the BLM, YPC filed
applications with the USACE for Section 10
and Section 404 permits to authorize dredge
and fill operations within waters of the
United States. Those applications triggered
the preparation of this EIS.

The proposed TAGS pipeline would be
constructed and operated within an existing
transportation and utility corridor from
Prudhoe Bay to Port Valdez, generally
parallel to the existing Trans-Alaska
Pipeline System (TAPS) and a segment of the
aproved but unconstructed Alaska Natural
Gas Transportation System (ANGTS) from
Prudhoe Bay to Delta Jdunction.
Environmental review activities related to
this trangportation and utility corridor
include:

- TAPS Final (FEIS) com leted in 1972 by
the BLM with project construction
initiated in 1974 and initial operation
beginning in 1977.

= Alaska Arctic Gas Pipeline Comany
proposed to construct a natural gas
pipeline from Prudhoe Bay across the
North Slope of Alaska to Canada to the
domestic market, FEIS compieted by DOI
in 1976,

- E1 Paso Alaska Comany proposal to
construct a natural gas pipeline from
Prudhoe Bay to Gravina in Prince William
sound; FEIS completed in 1976 by the FPC.

- Northwest Alaskan Pipeline Company
{ formerly ALCAN) proposed to construct a

natural gas pipeline from Prudhoe Bay
adjacent to TAPS to Delta Junction and
on to the Alaska/Yukon Border to serve
domest ic markets, supplemental FEIS
comp leted by the FPC in 1976.

The proposed LNG plant site and marine
terminal would be located approximately 3.5
miles west of the existing TAPS o0il terminal
on the south shore of Port Valdez.

1.3 GENERAL PROJECT LOCATION

The proposed TAGS project would
transport natural gas via a pipeline that
extends from Prudhoe Bay to Port Valdez
where the LNG plant and marine terminal site
would be located at Anderson Bay. The
primary components of the proposed TAGS
system would be 796.5 miles of buried
36-inch outer diameter (0D) pipeline with 10
compressor stations located along the
route. The pipeline would terminate at the
LNG plant site and marine teminal., The
pipeline and other project facilities are
Tocated on lands administered primarily by
the BLM and the State of Alaska. Other
federal ownerships include portions of
several military bases and a small portion
of the Chugach National Forest.

1. 3.1 Prudhoe Bay to Prince William Sound

The proposed TAGS pipeline route
alignment would begin at Prudhoe Bay,
immed ately downstream of a gas conditioning
facilities, and proceed south, paralleling

. the Sagavanirktok River and traversing the

Brooks Range -through Atigun Pass. The
aligrment proceeds southerly through the
Dietrich River and the Middie Fork of the
Koyukuk River valleys into the Jim River
Valley. The route then proceeds southeast
towards the Yukon River, crossing the river
on its own suspension bridge. The proposed
Yukon River crossing location would be
approximately 1,000 feet upstream of the
existing highway bridge. The pipeline route
would continue south, passing east of
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Fairbanks and Fort Wainwright. Proceeding
southeast parallel to the Tanana River
valley, the route crosses the Tanana River
near Big Delta. The route passes east of
Delta Junction and parallels the Delta River
southward and crosses the Alaska Range near
Summit Lake. The alignment then traverses
the Copper River valley. Upon entering the
Chugach Range, the route would parallel the
existing Richardson Highway. The route
would continue to parallel highway alignment
through Thompson Pass, entering the Lowe
River valley. Through Keystone Canyon it
would use the existing Richardson Highway
ditch. From the mouth of Keystone Canyon
the route follows a westerly course for
approximately 21 miles to Anderson Bay,
where it would traverse generally
north-facing bedrock slopes along the south
side of Port Valdez. The route would follow
along Port Valdez behind the TAPS oil
terminal. West of the TAPS teminal, the
route would again follow along the south
shore of Port Valdez before temminating just
east of Anderson Bay.

The Anderson Bay site is located
5.5 miles southwest of the city of Valdez.
"The TAPS teminal is aproximately 3.5 miles
east, Valdez is both a fishing and an
industrial community and could offer the
industrial, commercial, and residential
inf rastructure support required by the TAGS
project. The city is accessible by road,
sea, and air. An airport is located
approximately 7.5 miles northeast of the
site and is serviced by several major
airlines and a number of smaller charter
service and private planes. Many dock and
harbor facilities, some industrial, are also
located near the east end of Port Valdez.

The Anderson Bay site extends from the
east end of Anderson Bay about 7,000 feet to
the east and about 2,000 feet south from the
shoreline of Port Valdez. The elevations
across the site range from water level to
about 350 feet. The majority of the site
lies below 200 feet.

Generally, the area is comprised of a
series of east-west trending bedrock ridges,
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mantled with glacial ti11 and infilled with
urconsolidated sediments to depths possibly
up to 40 feet. Till cover is shallow along
ridges. Shallow lakes and wet areas in the
grooves suggest a high water table; drainage
is good.

The site is in a high seismic area, but
no active fault zones are known in the
vicinity, though several lineaments are
evident., There is no evidence of ground
rupturing, subsidence, or uplift at the
site. There are 30~ to 50-foot bluffs along
the coastline of the site. The substrate is
coarse (gravel to boulders or bedrock). In
the vicinity of the marine terminal, the
60-foot isobath, a water depth suitable for
even the largest LNG tankers, lies
aproximately 500 feet from shore. Area for
off shore anchorage is available, and there
is ample area for maneuvering vessels.

The shape of Valdez Arm suggests it
would be susceptible to seiching action.
During the 1964 earthquake, submarine
Tandslides at Shoup Bay did in fact, trigger
large seismic waves within Port Valdez. The
conf iguration and orientation of Port Valdez
and Valdez Narrows limits the risk that -
tsunamis generated in Prince William Sound
would have a major impact in Port Valdez.
Earlier bathymetric studies showed no
off shore bat hymet ric features that might
amplify a tsunami within the basin. Maximum
wave run-up at Anderson Bay was 78 feet
(Retherford 1975) during the 1964 earthquake.

Mountains surrounding Port Valdez would
shelter the terminal from the severe winds
experienced in other parts of Prince William
Sound. Prevailing winds are east-westerly
and seldom exceed 18 mph; average wind seed
is 6 mph. Certain local conditions can
intensify winds, and winds can intensify
currents. In the absence of meterological
effects, tidal current may be about 1.2
knots but average less.

Wave activity would probably be slight.
Waves less than 1 foot occur about
90 percent of the time; waves from 1 to
3 feet occur about 10 percent of the time.
Wave action is highest in midwinter and
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lowest in midsummer. A significant wave is
est imated at 5 feet/5 sec; the maximum wave
at 9 feet.

Port Valdez is generally ice free year
round. Qccasionally, shore ice develops in
the intertidal zone, but poses no serious
problems; ice rarely occurs as a sheet.
Shouwp Glacier has the remote potentijal of
calving icebergs into Shoup Bay that might
get into Port Valdez (FPC 1976a). There is
some concern about calved icebergs in the
Valdez area from the Columbia Glacier.

1.4 RELATIONSHIP TO OTHER PROJECTS

The proposed TAGS project would be
located within the utility corridor
developed for the TAPS project in the
mid-70's. Located within this utility
corridor are the constructed TAPS pipeline,
pump stations, and the Northwest Alaskan
Pipeline Company for its approved but yet to
be constructed ANGTS from Prudhoe Bay to
Delta Junction as identified in approved
Revision Alignment 4 to the ANGTS project.
This alignment would be reserved for the
ANGTS project.

1.5 AVAILABILITY OF ANGTS OR TAPS
FEDERAL RIGHTS-(F-WAYS FOR CO-USE
BY TAGS

Federal rights-of-way regulations (43
CFR 2881.1-1) * . . . retains a right to use
a right-of-way and temporary use permit area
or authorize the use in any manner not
inconsistent with pipeline construction,
gperation, maintenance and
termination . . . " Later at 43 CFR
2881, 1-3(c) the federal government reserves
the right on federal lands to " . . . make,
issue, or grant right-of-way grants,
temporary use permits, easements, leases,
licenses, contracts, patents, permits, and
other authorizations to or with third
parties for compatible uses on, under, or
adjacent to the federal lands subject to a
right-of -way grant or temporary use pemit."

INTRODUCTION, PURPOSE, NEED, AND SCOPING

YPC asserts its intention to keep
reasonable distance from the existing TAPS
facilities and the authorized but
unconstructed ANGTS alignment as shown by
the approved Revision 4 noted to the
official master title plats of the Bureau of
Land Management. Accordingly the amended
TAGS application dated 12/5/86 proposes to
use a 200-foot separation from both TAPS and
ANGTS as appropriate. An exception would be
where there is insufficient room due to
topographic or environmental constraints.
These existing valid federal rights will be
recognized in the processing of the TAGS
project.

1.6 ASSUMPTIONS THE EIS PROCESS IS
BUILT UPON

This EIS document is built wpon the
following assumptions:

- Previous EIS's covered environmental
issues similar to those associated with
the proposed TAGS project and are
incorporated in appropriate sections of
this document by reference. :

= In 1980 the administration and Congress
@proved the construction of ANGTS, a
large-diameter pipeline to serve the
domest ic market. That decision
identified envirommental, social, and
economic features that are considered
equally applicable to this project from
Prudhoe Bay to Delta Junction where the
two pipelines would bifurcate (TAGS and
authorized ANGTS are similar).

= The utility corridor has experienced an
actual on-the-ground construction phase
and a 10-year operations and maintenance
program for the TAPS project.
Information from the TAPS experience
provides an idea of what might happen
with the TAGS project under similar
construction and operational/maintenance
conditions.
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- The assumption that since TAPS and
authorized ANGTS were detemined to be
compatible, the application of similar
standards to the proposed TAGS would
result in camarable conditions. There
is a question as to what technical
standards of comatibility between two
buried chilled pipelines would be. But
for this EIS they are considered
compatible. (See Appendix A.)

= For the purposes of the environmental
analysis and the social and economic
impacts it is assumed that TAGS and
authorized ANGTS are not being
constructed simultaneocusly. The
assumption is that ANGTS will be built
as authorized using the ANGTS Revision 4
alignment.

1.7 CONFIDENTIAL AND PROPRIETARY
INFORMATION

During its history Alyeska Pipeline
Service Company had collected much
information on design, construction,
geration, and repair of the Trans-Alaska
Pipeline System. Northwest Alaskan Pipeline
Company assembled similar information during
design of the Alaska Natural Gas Pipeline
System (ANGTS).

Under provisions of the Council of
Environmental Quality (CEQ) regulations (40
CFR 1502.21) " . . . Material based on
proprietary data which is itself not
available for review and comment shall not
be incorporated by reference." Accordingly,
such data are not available for evaluation
of the proposed TAGS during the EIS phases.

1.8 SCOPING PROCESS

The scoping process for the proposed
TAGS project identified issues and concerns
associated with construction, operations,
and socioeconomic issues that shouid be
included in the DEIS.

-The first step in the federal NEPA
process is to publish a Notice of Intent

1-7

(NOL) for the preparation of an EIS in the
Federal Register. The NOI for TAGS was
published by the BLM and the Corps on
November 17, 1986. The second step in the
NEPA process, tevmed "scoping," determines
the significant issues and concerns relating
to a propcsed action that would be included
in the draft EIS. Therefore scoping
meetings were held to identify major issues
and concerns. Six scoping meetings were
held in cities and towns in the general
vicinity of the proposed pipeline route:

Location Date

North Slope Borough
Assembly Room,
Barrow, Alaska

December 8, 1986

North Star Borough December 9, 1986
Assembly Chamber,

Fairbanks, Alaska

Glennallen High School
Gym, Glennallen, Alaska

December 10, 1986

Valdez City Hall December 11, 1986
Council Chambers,

Valdez, Alaska

Peninsula Borough
Assembly Room,
Soldotna, Alaska

December 12, 1986

BM Anchorage
District Office,
Anc horage, Alaska

December 13, 1986

At each of these location, a public
workshop occurred from 2: 30 to 5:00 p.m.,
with the public scoping meeting held from
7:00 to 11:00 p.m. Approximately 170 people
attended the workshops and public scoping
meeting and about 40 written responses were
recei ved prior to the December 23, 1986
final date for comments.

Table 1.8-1 presents a summary of
comments and issues that arose during the
scoping process.




Table 1.8-1 Summary of Issues and Remarks Raised During Scoping

Treatment of

Issue Remarks =

1. Cook Inlet Alternative 2

2. Pipeline 2

N N N W N

1/Treatment of Remarks
1 - Not germane to EIS
2 -~ Will be treated in EIS
3 - will be treated at a subsequent time

REMARKS

Denali National Park - Recreatlional and visual impacts; visitor
access to park should not be curtailed; TAGS routings involves
critical visitor interpretation and wildlife areas. Don't use
Denall as there are other ways to get gas to Tidewater.

Minto Flats - native subsistence area, waterfowl area, could be
adversely affected if new access provided.

Susitna River and Flats - major waterfowl area, major fish habitat
area, significant hunting and fishing area, relatively
unimpacted area, poor soils.

Alaska Railroad - route TAGS along Alaska Railroad aligrment.

Railbelt - make natural gas available to communities; value added
industrial development; construction/operation jobs; community
impacts; a major portion of Alaska's population resides in the
railbelt.

Cook Inlet - ice conditions; soil conditions; depth of water; tidal
fluctuations; submarine pipeline across Cook Inlet.

Compressor Station may affect the Class™I air shed at Denali
Naticnal Park and Preserve.

Unstable terrain between Denali National Park boundary and
McKinley Park Station.

Revegetation techniques within Denali National Park and Preserve.

Game refuges and state 4(f) lands.

Kenai/Soldotna - local short-term and long-term employment; highly

qualified labor pool; infrastructure such as schools

under-utilized,

Kenai/Seldotna - value-added industrial development, already an
industrial area that can handle another LNG plant to attract
new energy or natural gas product dependent industries.

Adjacent to TAPS - use of existing right of way corridor including
access roads, work pad and material sites to reduce gravel
requirements and surface impacts.

Adjacent to proposed ANGTS - multiple pipeline use of existing
corridor; reuse of existing camps, airfields, material sites.

TAGS routings at Galbraith Lake and Summit iLake could present
environmental issues.

Review alignment at Sukakpak Mountain.

Salcha River area - pipeline alignment adjacent to TAPS; alterna-
tive south of highway; location of Compressor Station No. 73
visual and noise impacts of Compressor Station; borrow site
locations.

Consider reducing the separation distance from 200 feet to 70 feet;
maintain 200 foot separation.

Is there adequate borrow material available?

Location of borrow material sites.

Avoid wetlands; in-kind replacement of acquatic must be proposed.
Gas conditioning facilities will be required on the North Slope.

Noise related to activities for material removal near towns and
villages.

Keystone Canyon - pipeline aligrmment along roadway; impact to vis-
ual resources; traffic diversions; tourist impacts;
construction timing; material disposal; alternates.

Material disposal - location of sites.

Conduct a terrestrial habitat evaluation of that portion of the
route not already surveyed.

tocal access over pipeline, access roads and work road; weight
1limits over buried pipeline.




Table 1.8-1 Summary of Issues and Remarks Raised During Scoping (continued)

Treatment of

Issue Remarks 1/ . REMARKS
2 Timing of construction near towns and villages; community impacts;
impacts to hunting and fishing.
2 Land use conflicts - Atigun Pass, Sukakpak Mountain, Keystone Can-
yon, Phelan Creek, Salcha River.
2 Special construction areas - Keystone Canynn, TAPS Terminal, Atigun
Pass, Sukakpak Mountain, Yukon River.

3. Socioceconomic 3 Project planning schedule to provide the state, communities and
local businesses an opportunity to be responsive, tourist
impacts.

2 Will rew access be created; is there threat to existing surface

transportation routes at Atigun Pass, Phelan Creek and Keystone
Canyon in the event of catastrophic failure of buried pipeline.

2 Will existing highway travel be shutdown during TAGS construction.

3 YPC should pay state for damage to highways.

1 State should protect affected communities; small business
set-asides. .

2 Benefits to the state, communities, and local communities.

2 Infrastructure - public safety, schools, medical facilities.

2 Balance of trade - project impacts on international, national
and state levels. :

2 National security - co-location of TAGS and TAPS terminal
facilities.

2 State benefit - increased tax revenues.

1 Use of state's 12.5% royalty gas.

1 Fairbanks Northstar Borough one-window approach for borough co-
ordination.

4. Job Opportunity 3 Alaskan hire - native, minority and local hire; constitutionality

of specific Alaskan hire; union hire.

2 How many will be hired; when
1 Qualifications of workers. )
3 Statewide recruitment; zone hire goals; project labor agreement,

training program.

5. Use of North Slope Gas 2 Gas taps - Anaktuwvuk Pass, Stevens village, Fairbanks and other
communities along the alignment; use for scattered populations
along the route.

3 Use gas to enhance oil recovery of Prudhoe Bay and other north
slope oil fields.

All gas from Alaskan north slope is committed to ANGTS.

Canada - US Treaty Commitments must be reflected in TAGS project.
Not enough gas for two pipelines.

- N W W

Value added use - industrial use of gas for various types of indus-
tries.

8. Subsistence

N

Review of previous impacts of TAPS to subsistence resources.

2 Avoid creating facilities and restrict public access to subsis-
tence use areas.

2 Construction related hunting; fishing and trapping pressures by
workers; disturbances would shift game population movements;
construction workers adhere to ADFG regulations.

2 All possible methods of transporting north slope natural gas
need evaluation.

7. Project Economics 2 Economic feasibility of the proposed TAGS project; need for gas
nationally or instate; need for project gas supply in the
Pacific Rim; value added benefits.
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Table 1.8-1 Summary of Issues and Remarks Raised During Scoping (continued) .

Treatment of
lssue Remarks 1/ REMARKS

1 ) How will state use its 12-1/2 percent.

3 Cost benefit analysis; need for two gas lines.

3 Does applicant have technical and financial capability to build
project.

2 Use of existing infrastructure; inject gas and/or condensates into
TAPS oil line; convert gas to liquid and inject in TAPS.

8. Valdez Area 2 Air quality impacts - composition of gas stream; process emissions,
blowdowns, flaring of gas, fog potential due to air cooling.

2 Water quality impacts - ballast water; plant site runoff; sewage
treatment plant.

2 Recreational use of Anderson Bay - safe harbor for small boats;
mooring areas; sports fishing; will uses within National Forest
be restricted.

2 Safety of LNG facility.
2 The TAGS project must evaluate the cumulative environmental effects
from the proposed Alaska Pacific Refining, Inc.
. 2 Alternative sites in Valdez Area - Sheep Bay, Point Gravina,
ALPETCO, Robe Lake.
2 How will TAGS get around TAPS terminal?
9. Recreational Use 2 Salcha River area - location of Compressor Station No. 7, noise
impacts, access roads, pipeline crossing.
2 View shed considerations - Salcha River, Keystone Canyon, Sukakpak
Mountain, Summit Lake, Denali Highway.
2 Avoid dedicated state and local recreation/historic areas.
2 Remain outside wild and scenic river corridors - Delta and Gulkana
Rivers.
2 Compliance with Section 106 of the National Historic Preservation
2 Recreational boating in Port Valdez.
2 Land use conflicts - Denali National Park, Keystone Canyon,
Stevens Village, Salcha River, Anderson Bay.
10. Fish Resources 2 Impact to salmon fisheries of the Jim, South Fork Koyukuk, Gulkana f
and Little Tonsina Rivers and Canyon Slough. :
2 Protect overwinter fish habitats.
2 Anderson Bay - fisheries near LNG marine termiral site.
11. Construction Camps 2 Fuel leaks at camps where large supplies of fuel are stored,
Galbraith Camp and Prospect Creek Camp leaks during TAPS.
2 Reuse of existing camp pads to prevent opening of new sites; reuse
will reduce gravel requirements.
3 How will TAGS solve low flow and metals contamination problems that
existed for portable water supplies at TAPS construction camp
sites?
12. Compressor Stations 2 tocation of Compressor Station No. 7 near the Salcha River, access

roads, noise.

1 Use waste heat from compressor stations for cogeneration or other
® uses.

2 Visual and noise, frequency of blowdowns and impacts.

2 Use of existing roadways to compressor station sites.

2 Compressor Station No. 3 near landing strip and mining area.
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Treatment of
Issue Remarks 1/

PR A

13. Existing Data 2

14, Endangered Specles 2
15, Permits 3

Table 1.8-1 Summary of Issues and Remarks Raised During Scoping {continued)

REMARKS

Make use of existing data from TAPS and ANGTS.

Insufficient detailed economic location and engineering information
to proceed.

Proprietary data should be used instead of developing data again.
Pereqzne falcons and marine mammals could be affected by TAGS.

A NPDES permit for the LNG plant will be required from EPA; appli-
cation must be filed 180 days prior to discharge.

Cape Starichkof and Harriet Point LNG alternative sites may require
an ocean discharge criteria evaluation by EPA.

Compliance with 43 CFR 36 is required for TAGS project should
Denall National Park and Preserve be crossed.

what type of wastes will be generated and how will they be handled.

ANGTS enviTonmental protection program is significantly out of date
with regard to existing environmental regulatory programs.

Afir quality permits for LNG terminal may require one year data
collection period and one year for approval.

Permits will be required for TAGS crossing of highways, railroad,
salmon streams and road closures.

FERC and OFI must issue approvals.

Title XI congressional action to authorize pipeline through Denali
could result in significant uncertainty on whether TAGS.would
receive right-of-way which could effect project economics.

Coastal zone management program.
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1.9 ALTERNATIVES
1.9.1 Introduction

Alternatives to the proposed TAGS
project are discussed in this section. It
includes several route options to tidewater
to supply the export market and a no-project
alternative. Transport of Prudhoe Bay
natural gas to Lower 48 markets has been
addressed in previous proposed projects and
will not be addressed here. Information on
optional proposals to transport Prudhoe Bay
natural gas to the domestic markets is
presented in EIS's published for three
projects: Alaskan Arctic Pipeline Company
proposal (DOI 1976), E1 Paso Alaska Comany
proposal (FPC 1976a), and Northwest Alaskan
Pipeline Comany (formerly ALCAN) proposal
(FPC 1976b). This EIS assumes that the
authorized but unconstructed ANGTS project
will be built and does not represent an
alternative to the proposed TAGS project.

This section presents information on
alternatives to the proposed project, to
describe the process through which
alternatives were evaluated, and to present
the conclusions of the evaluation. The
discussion of alternatives to implement the
proposed project includes:

- Consideration of alternative
transportation modes and systems

-~ Consideration of statewide alternative
pipeline routes and coastal terminal
sites

- Evaluation of specif'ic alternative
regional pipeline routes and sites for
LNG facilities/terminals

- Comparison of the environmental impacts -«

of feasible combined routes and sites to
the proposed TAGS project

- Consideration of the no-action
alternative

1.9.2 Alternative Transportation Modes
and Systems Considered

Various alternative modes for
transporting Alaska North Siope oil and/or
gas to domestic markets were considered in
detail to the ANGTS in the DOI's Final EIS
Alternatives Volume of March 1976 (pp.
116-168) and adoption by reference. The
systems considered were: land routes,

_including dense-phase and methanol

pipelines, railway, and monorail; marine
routes, including ice~breaking tankers and
submarines; air routes, including airplanes,
helif loats, and dirigibles; conversion of
natural gas to other energy sources,
including electrical generation and
transmission; and possibie alternative
canbinations of various modes. For each
system, the EIS (FPC 1976) presented a
description of the system and its required
facilities, its feasibility, and its
environmental impact. Since none of these
alternative modes of transportation was
considered feasible to engineer or
economically viable, they were eliminated.

1.9.2.1 Natural Gas Comingled with Crude'
0i1 in TAPS

During the scoping process the question
was raised as to whether natural gas and/or
natural gas liquids could be transported in
the existing TAPS pipeline system. The
answer is that the existing TAPS crude oil
pipeline is not designed to handle two-phase
flow. The injection of natural gas into
crude oil under pressure would result in
substantial quantities of the natural gas
coming out of solution at points of Tow
pressure along the TAPS route, such as at
the Brooks Range, causing serious vapor
locks within the system. Additionally, as
the natural gas enters the pump stations,
serious cavitation problems would occur at
some of the pumps. There would be serious
jeopardy to continued safe operation of
TAPS. - Therefore, this alternative is not
considered a viable option to the proposed
action. )
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1.9.2.2 Convert Natural Gas to a Liquid at
Prudhoe Bay and Comingle with Crude
011 in TAPS

During the public scoping process, a
suggestion was made to convert natural gas
to a liquid at Prudhoe Bay and then use the
existing TAPS to transport both oil and gas

. to Valdez. :

This alternative is possible only to the
extent the natural gas, as a liquid, would
be compatible with the operating potentials
of the TAPS crude 0il delivery system.

Natural gas liquids (NGLs) comprise a
group of hydrocarbons that occur naturally
in gaseous form or in solution with oil in a
reservoir. NGLs are recoverabie as liquids
by condensation or absorption processes.

The average composition of gas
reinjected in the Prudhoe Bay reservoir is
shown in Table 1.9.2-1. That table also
shows the composition of pipeline-quality
gas that the proposed TAGS project would
receive at Prudhoe Bay.

Table 1.9.2-1 Comparison of Gases Reinjected.

in Prudhoe Bay Reservoir Since
1978 to TAGS Feed Gas Composition

Average Reinjected Since 19781

TAGS Proposed Feed Gas3
Percent (Volume)

Constituent Percent Molecular

N2 (nitrogen) .48
€0z (carbon dioxide) 1277 None
€y (methane) 13.72 - 91.60
Cz2 (ethane) 6,97 2.67
(propane) 3.56 3.40
4 (iso-butane) .48 .35
nCq (normal-butane) 1.15 2
iCs (iso~pentane) .23 206
nCs (normal-pentane) .29 .03
Cg+ {(hexanes and heavier) .37 :m
100.20%2 100.00%

1 (Personal communication - Russell Douglass, February 1987)

Does not add to 100 percent because of rounding within con
stituent
3 Source: Yuken Pacific Corporation s sent sverages

TAPS was designed to transport large
vo lumes of crude oil. The maximum
temperature of the oil at injection is
145°F, The design operating pressure of the
pipeline is 1180 psi.

Through addition of long chain polymers
and project modifications, Alyeska Pipeline
Service Company has detemmined the present
145°F injection temperature for TAPS can be
lowered to about 110° to 111°F. At this

lTowered temperature and at atmospheric
pressure, . @proximately 40,000 barrels more
of NGLs (as a liquid) can be comimgled daily
with the crude oil in TAPS. Methane, the
principal comonent of the feed gas for the
proposed TAGS project, is a gas at these
temperatures and pressures and, therefore,
is not compatible with the design of TAPS.
At a temperature of -259°F, liquid natural
gas {LNG) is not compatible with the TAPS
design or operating requirements.

Accordiongly, the option of converting
natural gas to a liquid to be comirgled with
crude o0il in TAPS is not considered a
practicable alternative to TAGS.

1.9.3 Regional Overview of Alternatives
Considered
1.9.3.1 Introduction

To evaluate the feasibility of an
alternative to the basic economic and
physical requirements of the project one
must also consider the ability of the
alternative to conform to existing
environmental, social, and safety
objectives. The basic physical requirements
were that a pipeline from Prudhoe Bay to a
coastal port be constructable and that the
coastal location be able to accommodate the
consequent construction and operation of the
LNG plant and marine teminal. This
dictates that the operational conditions
provide for safe and economic transportation
of LNG with minimum downtime.

The coastal region of Alaska was
subdivided into three general regions--
western, southcentral, and southeastern.
The northernmost coastal areas were not
considered due to the well-documented
extreme climatic conditions and sea ice that
covers the entire area with the opening of
nearshore leads only during summer season,
nomally not more than eight to 12 weeks.

General criteria were used for this
initjal screening to evaluate
characteristics of alternative regional
pipeline routes and coastal regions. The



SECTIN 1.0 INTRODUCTION, PURPOSE, NEED, AND SCOPING

general criterion was that they had to be
cagpable of transporting natural gas from
Prudhoe Bay to tidewater year-round for
export to markets in the Pacific Rim.
Alternatives in previous EIS's, including
TAPS and the Alaska Natural Gas
Transportation Systems, which includes the
E1 Paso, Northwest Alaskan and Alaskan
Arctic proposals were reviewed. Those
studies evaluated various Alaska pipeline
routes and terminus sites, inciuding Norton
Sound, Bristol Bay, Cook Inlet, Prince
William Sound, Yakutat Bay, and Lynn
Canal/Chatham Strait.

1.9.3.2 General Criteria

The following 1ist of general criteria
focus primarily on the ability of tidewater
parts to support a year-round marine export
operation, and the feasibility of
constructing and operating a pipeline to
ports in that region.

=  Continuous operation of marine terminal
- Ability of the marine teminal
facility to operate on a year-round
basis. Natural gas flow through the
pipeline would be continuous and storage
capacity would be Tow.

- Minimize length of pipeline - Reducing
the length of pipeline reduces the
amount of environmental disturbance, the
need for additional compressor stations,
and the need for additional energy use
for the system.

- Maximize the use of existing
utility/transportation corridors -
Restricts the environmental disturbances
to areas previously unaffected by a
linear project. A new utility corridor
would open an undisturbed area to other
deve lopment with environmental impacts
beyond that associated with a simle
project. More information is available
on existing corridors, which would
facilitate planning and mediation of
specific impacts.
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- Maximize use of existing infrastructure
- Locate project facilities to maximize
use of existing roadways, workpads,
construction camps, material sites,
airports, and other facilities. This
reduces impact on new areas and reduces
the requirements for foundation
materials.

- Avoidance of envirommentally sensitive
areas - Generally avoid sensitive
environmental areas such as conservation
system units, state and local parks,
state refuges, wetlands, and roadless
areas.

1.9.3.3 Evaluation of Statewide Route
Options

169.3.3.1 Introduction

The criteria effectively demonstrate
that pipeline routes to western Alaska and
southeastern Alaska coastal areas would not
warrant further consideration. The
following subsections present the major
reasons for elimination of these regional
pipeline routes to tidewater.

These criteria and the evaluations
conducted by the FPC in the FEIS (1976a) for
the ET1 Paso project ( pp. 1I-376 through
11-449) and the DOI in the FEIS (1976) for
the Alaskan Arctic project (Alternative
Volume pp. 623 to 684) are adopted by
reference ard were used to evaluate the
routes to various coastal regions as
summarized in Figure 1.9.3-1.

169.3.3.2 Western Alaska
Norton Sound
- Heavily massed sea-ice conditions from
October through July which would prevent
reliable year-round operations.
- Major ice floes, sea ice, and fog during

remainder of year would affect safety of
tanker operations.
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Figure 1.9.3-1 Summary of Criteria Evaluation for
Statewide Route Option .

Western Alaska Southcenmtral -

Prince

Norton Bristol Coaok William Yakutat Lynn Canal/

Sound Bay Inlet Sound Bay Chatham Straight
Continuous Operation
of a Marine Terminal ® ] @) O @ O
Minimize Length of -
Pipeline O ® O O L @
Maximize Use of )
Existing Utility/ ® e O O ® O
Transportation
Corridor
Maximize Use of
Existing Infra- ® ® ®) O @ O
structure
Avoidance of
Environmentally e e @ O e e
Sensitive Area
O = Fawrable
& = Moderately Favorable
& = Unfavorable
@ - Elimination
Adverse impact to subsistence and the - Minimal use of existing

Native life-style.

Significant disturbance to previously

utility/transgportation corridors or

existing inf rastructure.

unaffected areas, including the Kobuk Bristol Bay

Valley National Park, Cape Krusenstern

National Monument, Chuke hi-Imuruk - " Seasonally very heavy weather which
National Wildlife Reserve, Koyukuk could delay tanker traffic through the
National Wildlife Refuge, ard the Aleutian Chain.

Selawick National Wildlife Refuge. The N ‘

route would also traverse the Gates of - Length of the pipeline would be

~ the Arctic National Park and Preserve.

approximately 150 miles lonter with

three additional compressor stations.
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Significant disturbance to major
unimproved areas on the southern portion
of the route, including the crossing of
Denali and Lake Clark National Parks and
Preserves.

Minimal use of existing
utility/trangportation corridor or
existing infrastructure for the
approximately 300 miles of route.

1.9.3.3.3 Southeastern Alaska

]

]

]

Lynn Canal/Chatham Straight

Route would add an additional 210 miles
of pipeline and three to four additional
compressor stations.

Route would traverse more than 200 miles
in the Yukon Territory crossing the
Kluane National Park and affecting the
Kluane Territorial Game Sanctuary.

Pipeline would cross the Tetlin National
Wildlife Refuge.

LNG tanker would be mixed into an area
of confined navigation and inceasing
tourism and commercial vessel traffic.

Y akutat Bay

Route would add approximately 200 miles
of pipeline and three to four additional
compressor stations.

Route would traverse more than 200 miles
in the Yukon Territory crossing the
Kluane National Park and affecting the
Kluane Territorial Game Sanctuary.

Pipeline would cross Tetlin National
Wildlife Refuge.

Significant disturbance of Tongass
National Forest and the Wrangell-Saint
Elias National Park and Preserve,
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- Constructability concerns for the
crassing of the Saint Elias Mountains.

= Minimal use of existing
utility/transportation or existing
inf rastructure for the final 100 miles
of alignment.

1.9.3.3.4 Southcentral Alaska

Initial screening for general criteria
{Section 1.9.3.2) as well as evaluations of
both the E1 Paso Alaska Project (FPC 1976a)
and Alaskan Arctic Project {DOI 1976),
determined that there were pipeline routes
to sout hcentral Alaska, including Prince
William Sound, and the Cook Inlet, that
would be feasible routes to tidewater ports
and warrant further consideration.

1.9.3.3.5 Summary

Based on evaluation criteria of
feasibility of constructing and operating a
pipeline and of suitability of tidewater
ports for year-round operation of a marine
terminal, any alternatives to western or.
southeastern Alaska was eliminated from
furt her consideration. Each alternative was
eliminated by one or more factors. Routes
to the southcentral region of Alaska appear
to be viable and warrant further’
consideration as acceptabie routes and
tidewater sites to the proposed TAGS project.

1.9.4 Evaluation of Alternatives or to
' the Proposed Project
1.9.4.1 Introduction

This subsection addresses regional
pipeline route alternatives to Cook Inlet
and alternative LNG sites in both the Prince
William Sound and Cook Inlet areas. In the
Cook Inlet region three alternatives were
identified for LNG plant and marine terminal
sites: Harriet Point, Boulder Point, and
Cape Starichkof (Figure 1.9.4-1).
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The proposed project's LNG plant site
and marine terminal are located at Anderson
Bay in Port Valdez. Two sites at Port
Valdez {Gold Creek and Robe Lake) and one in
eastern Prince William Sound (Gravina) were
considered as alternatives to Anderson Bay
(Figure 1.9.4-2). During the scoping
process, a fourth, known as the ALPETCO
site, was identified but was subsequently
removed from consideration because the site
has been leased for development of a
petroleum refinery.

A number of additional LNG plant sites
and marine temminal leocations were evaluated
for both Prince William Sound and Cook Inlet
in the FEIS for the E1 Paso project (FPC
1976a) in the discussion of "Alternatives to
the Proposed Action® (pp 11-376 to 1I-520)
and in the EIS for the Western LNG Project
(FERC 1978) in the discussion of
"Alternatives to the Proposed Action”

{pp. 233 to 296). Several sites were
determined to warrant further
consideration. Several sites previously
determined to be acceptable for a smailer
project, requiring many fewer LNG tanker
calls per year, were determined to be
unacceptable for the proposed TAGS project,
which would require almost daily LNG tanker
calls.

Several environmental studies have been
conducted through the area of the Cook Inlet
alternative alignments and are adopted by
reference-~the Anchorage-f airbanks
Transmission Intertie, Environment
Assessment Report (1983) and the Susitna
Basin Hydroelectric Project (1984).

1.9.4.2 Alternative Pipeline Route and LNG
Facility Sites

1e9.4.2.1 Alternative Cook Inlet Regional

Pipeline Route

Both the proposed TAGS pipeline
alignment and the alternative Cook Inlet
regional route are the same for the first
395 miles, from Prudhoe Bay to the vicinity
of Livengood. Therefore, the comarative

discussion in this alternative section
considers only the differences from
Livengood to Prince William Sound and Cook
Inlet as shown in Alignment Ma 3 at the end
of the document.,

From Livengood the alternative Cook
Inlet regional pipeline route would diverge
from the proposed pipeline route at and
southward, following along the eastern
margin of Minto Flats before crossing the
Minto Fauit. The route would continues
southward through Nendna with an elevated
crossing at the Tanana River. From Nenana
the route follows the Alaska Railroad, with
an elevated crossing of the Nenana Riwer
near Liaho. The route then generally
follows the Parks Highway to a point just
south of Healy, where it parallels the
Alaska Railroad for several miles before
again joining the Parks Highway, traversing
a portion of the Denali National Park and
Preserve and using two elevated crossings of
the Nenana River.

The route continues south, paralleling
the highway just inside the park boundary
before leaving the park near McKinley
Village. As the route proceeds south, it
again crosses the Nenana River with an
elevated crossing. It passes through
Cantwell and Summit and enters into Broad
pass. Inthis area the route crosses the
McKinley strand of the Denali Fault system,
also thought to be active.

Once through Broad Pass the route
traverses the upper Chulitna River valley,
requiring an aerial crossing at Hurricane
Gulch as it continues to follow the Parks
Highway through Denali State Park and into
the Susitna River valley south of
Talkeetna. Following the highway south,
this pipeline route crosses the Susitna
River near Sunshine and Montana Creek in an
elevated mode. Between Kashwitna and Willow
the pipeline route departs the highway
right-of-way, proceeding south around Nancy
Lake State Recreation area toward Flat Horn
Lake near the mouth of the Susitna River and
the Susitna Flats State Game Refuge.




S ROBE LAKE
SITE
--§~
Lo

//// PORT VALDEZ
ANDER%ON BAY

~ i e gy, A
We

pORT FIDALGO

Proposed TAGS Anderson Bay Site Location and
Alternative Prince William Sound Site Locations

Figure 1.9.4-2.

1-19




SECTION 1.0

Two alternate routes could be followed
from this point. The first proceeds west to
Harriet Point along the western side of Cook
Iniet. The second goes due south with a
submarine pipeline crossing of the Cook
Inlet and along the western shore of the
Kenai Peninsula to Boulder Point or Cape
Starichkof.

1.9.4.3 LNG Sites for the Cook Inlet
Pipeline Alternative

1.9.4.3.1 Harriet Point

To reach Harriet Point the alternative
pipeline route extends from the north side
of Cook Inlet and proceed southwesterly
crossing the Susitna River through the
Susitna Flats State Game Refuge, taking a
more southerly course along the Beluga Power
Plant transmission line and across the
Beluga River. The route along the northwest
shore of Cook Inlet lies primarily in an
extensive coastal plain that borders a
Tow-1ying, marshy coastline, extending south
to Harriet Point. Extensive muddy tidal
flats of impermeable fine-grained sediments
are found along the coast (ESL 1980a).

The Harriet Point site is located on the
west side of Cook Inlet approximately 60
miles south of the village of Tyonek as
shown in Figure 1.9.4-1. The closest
development is an oil pipeline terminal and
marine port facility at Orift River, 15
miles north. There is no nearby community
development., The site proximity to Mount
Saint Augustine and Mount Redoubt volcanoes
and poor access keep continual constraint on
development of any kind in the area.

Harriet Point is surrounded by Cock
Inlet. Relief generally is low, but some
grading would be required. Soils are
reported to be suitable for development.
Bedrock is probably more than several
hundred feet deep, mantled with glacial
ti1l, outwash, and alluvial silt (OIW
1975). Site terrain and topography would
allow the LNG plant to be located near the
marine terminal. There are no active faults
nearby .
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Distance from shore to the 60-foot
isobath would be more than 4,500 feet.
Coastal bluffs border the point. Muddy
tidal flats of impermeable, fine-grained
sediments are found along the shorelines. A
number of rock promontories along the
northeast side of Harriet Point and same
shoaling exist in the inlet between the
Point and Kalgin IsTand.

Tanker maneuverability would probably be
impeded by currents and inherently poor
tanker berth configurations possible at this
site. Anchorage would be available (OIW
1975). The port site might offer some
natural protection. Wave, tide, and current
conditions are acceptable, though tidal
currents are quite strong. The velocity of
the current between Harriet Point and Kalgin
Istand during a large tidal exchange has
been estimated at more than 8 knots.
Tsunamis also are a possibility (USDOI 1972).

Ice and icing conditions are not well
defined. Generally, prevailing winds force
ice to the west side of Cook Inlet. Ice
conditions at Drift River are reportedly
more hazardous than at Nikiski. During 1972
pack ice from 6 to 18 inches thick extended
south of Harriet Point as far as Chiskik
IsTand (OIW 1975). Fog can also hamper
marine operations.
1.9.4.3.2 Boulder Point

To reach Boulder Point the alternative
pipeline route would require a 15-mile Cook
Inlet crossing to Point Possession on the
Kenai Peninsula. From the Point Possession
area the pipeline would parallel an existing
gasoline pipeline right-of-way southwesterly
for about 50 miles along the coast,
terminating at Boulder Point just north of
Nikiski, one of the Cook Inlet sites
previously considered for location of the
LNG plant and marine terminal as shown in
Figure 1.9.4-1. This route avoids the Kenai
National Moose Rarge, but traverses the
Susitna Flats State Wildlife Refuge and the
Captain Cook State Recreation Area for about
1.5 miles.
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The Boulder Point site is located on the
east side of Cook Inlet on the Kenai
Peninsula approximately 17 road miles north
of the city of Kenai and 6 miles north of an
existing petroleum, petrochemical, refining
and LNG industrial complex at Nikiski.
Boulder Point is located northeast of East
Forelands, a designated reserve for
navigational purposes.

Commercial and residential development
is not common, particularly near the site.
Good infrastructure is in place for
supporting construction and operations, but
land availability could be a problem.
Possible conflicts with nearby shipping and
docking operations at Nikiski might exist
{DOI 1976).

The north Kenai Road passes within 1.5
miles of the Boulder Point site, ending at
Captain Cook State Recreation Area. The
Nikishka airstrip is approximately 1.5 miles
inland from Boulder Point; a regional
airport at Kenai approximately 14 air miles
south, . i

Boulder Point has fair proximity to
deepwater; coastal bluffs are of moderate
height; the shoreline is stable. It is the
nort hernmost feasible industrial site with
deep water marine access on the east side of
Cook Inlet and the closest site to Anchorage
(ESL 1980b).

Soils are suitable for development
{Toess over glacial outwash), and terrain
above the cliffs is gently sloping to hilly
{SCS 1962). Bedrock foundation may be
lacking. Faults, volcanoes, and glacial
f loods should not be a problem. The water
table is low, and liquefaction potential is
Tow (OIW 1975; SCS 1962).

Site terrain and topography would allow
construction of the LNG plant an acceptable
distance from the marine temminal., Distance
from the 60-foot ischath to shore is
Ppproximately 4,000 feet. Earlier studies
(OIW 1975) indicated acceptable archoring at
depths less than 200 feet and an acceptable
maneuvering area (2,000 feet minimum). Good
navigational aids are present. A licensed
state coastal pilot is required for vessels
moving wp Cook Inlet above Kachemak Bay.
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There are a number of prominent rock
outcrops along the shoreline of Boulder
Point, particularly on the north side.
National Ocean Survey charts warn of
numerous uncharted and dangerous submerged
boulders in the eastern portion of Cook
Inlet. Same shoaling also exists along the
east side of the Inlet. Projected dangers
from tsuanmis are minimal due primarily to
low predicted wave height, historical
resistance of central Cook Inlet to
earthquake-caused tsunamis, and existence of
the Alaska Regional Tsunami Warning System
(0IW 1975).

Severe floating ice and icing conditions
may exist, and extreme tidal exchamges are
generally strong in this area (USDOI 1976;
OLW 1975). 1Ice in Cook Inlet would be an
inherent winter hazard, requiring ice
strengthening of LNG tankers and advance
scheduling and two berths. Six out of 13
accidents recorded in Cook Inlet during a
four-year study period (1971-1974) were due
to ice. From January through April 1972,
ten ships were damaged by ice in Cook
Inlet. The ice problem is most severe in
the upper inlet, particularly north of the
forelands. LNG shipments to/from the
existing Nikiski facility have been delayed
due to ice or strong winds, though only for
short periods of time (OIW 1975). Increased
LNG tanker traffice due to the TAGS project
might, however, increase the incidence of
such delays.

NOAA

1.9.4.3.3 Cape Starichkof

Cape Starichkof is located approximately
64 miles south of Boulder Point. The route
from near Boulder Point proceeds southwest
with two crossinmgs of the Kenai National
Wildlife Refuge. It then continues almost
due south, again crossing a portion of the
Kenai National Wildlife Refuge and the Kenai
River. :

The Cape Starichkof site is Tocated 13
miles south of Ninilchik, 25 miles northwest
of Homer, and 7.5 miles north of Anchor
Point as shown in Figure 1.9.4-1,
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The primary industry in this part of
Cook Inlet is fishing. Substantial
residential development has occurred in the
immediate area, and both developed and
undeveloped recreational lands are in the
vicinity. A radio tower is just east of the
proposed site. The Sterling Highway would
run either adjacent to or through the LNG
plant site on the east; a school land patent
borders the plant site. An airstrip is
Tocated at Anchor Point, and a controlled
airport is located in Homer. Some
industrial and commercial infrastructure
would be available at Anchor Point and Homer
(OIW 1975). .

Cape Starichkof is the only location
between Kenai and Homer with nearshore deep
water, with suitable wlands for industrial
develpment and beach access. To the north
and south of the Cape, two upland sites have
been identified and designated for
marine-related industry (EL 198();
however, neither of these is appropriate for
the LNG plant site. The most suitable site
lies in an area with high recreational use
ard scenic value since the high bluffs
provide scenic overlooks of the Cook Inlet
and the panorama of the mountains in the
bac kground.

Sufficient land at suitable elevations
would be available, though there might be
some jurisdictional constraints. Much of
the site is nearly level, though some
grading would be required with consideration
for surrounding wetlands. Soil may be
marginal for foundations (EL 1980c). Soil
borings taken 1 mile south and 5 miles north
of the site showed silt in the tip 3 to 5
feet, overlying 40 to 50 feet of dense
grave 11y material. Subbituminous coal seams
may occur below 50 feet. The water table is
high, around 10 feet below ground surface
(OIW 1975). Drainage is usually good.
Surface waters are generally confined to
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st reams and marshes; a few shallow lakes are
present.

Geologic hazards are few. There are no
nearby faults or glaciers. Coastal bluffs
gererally less than 300 feet high are found
along the shoreline; they are susceptibie to
Jandslides and slumps (USGS 19765 OIW 1975;
FERC 1978). Volcanic activity in lower Cook
Inlet could disrupt facility operation.
Liquefaction potential is not well defined.
Gravelly soil is not typically susceptible
to liquefaction, but the high water table
may affect this susceptibility (OIW 1975).
During the 1964 earthquake, Cape Starichkof
subsided 0.5 feet.

With resgpect to marine terminal siting,
moorage and anchorage areas would be
sufficient. Tidal currents and wave heights
are reported to be relatively moderate
compared to those further north near the
Boulder Point site. Average currents at
Cape Starichkof are 2.3 knots during
floodtide; maximum is 3.5 knots. Maximum
wave heights of 10 to 12 feet generally
occur several times a year (FERC 1978).
Swells occur but apparently result in few
navigation problems. Tsunami risk is
somewhat greater than at Boulder Point but
still considered moderate. LNG plant
facilities would be located above the
historical high-f lood water mark (OIW 1975).

Distarce from the 60- foot isobath to
shore {is approximately 4,200 feet (FERC
1978). Although bathymetry might be
adequate for navigation and off shore
anchoring {60- to 200-foot depth),
significant longshore drift and shoaling are
found in the area. Extensive dredging would
be required to remove local shallow sheal
areas {OIW 1975; DOI 1976; ESL 1980c).

Large-scale mobile bedforms are reported
along the bottom of lower Cook Inlet off the
coast of Cape Starichkof. Migration of
bedforms can affect offshore structures and
navigation (NOARA 1979).
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The marine terminal would not be exposed
to the ice and icing conditions present
above the East Forelands owing to its
location in lower Cock Inlet. Cape
Starichkof is generally ice free, though
pack ice has developed as far south as
Anchor Point in severe winters (OIW 1975).

1.9.4.4 Alternative LNG Sites in Prince
William Sound

1.9.4.4.1 Gold Creek Site

To reach the Gold Creek site, the

pipeline would be routed to deviate from the

proposed alignment and pass just northeast
of the city of Valdez as shown in Figure
1.9.4-2. The Gold Creek site lies on the
nort hwest shore of Port Valdez,
approximately 4.5 miles west of the city of
Valdez, 2 miles east of Shoup Bay, and 4.5
miles across Port Valdez from the TAPS oil
teminal. The Valdez airport lies about
8 miles east of the site.

The site is comprised of a bedmck ridge
and a bench mantled with glacial till.
Above elevations of 500 feet, slopes are
extremely steep. Sufficient gace could be
developed for an LNG plant by excavation of
terraces in the hillside and grading the
bedrock ridge. Most of the site lies
between the 300- and 500-foot elevation.

Drainage varies from good to poor. An
unnamed stream cuts through the site in an
east-west direction. Another part of the
area is flat and marshy. There are no known
active faults in the vicinity.

The eastern face of the site is bound by
a steep rocky shoreline. To the south the
coastline is less steep and has a coarse,
rocky substrate. In the vicinity of the
marine terminal the 60-foot isobath lies
gproximately 500 feet offshore. Navigation
charts do not show any rock hazards along
the shoreline. Offshore anchorage is
available, and there is ample area for
maneuvering vessels.

General wind, wave, tide, and current
data were not gecifically extracted for
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this site, though detailed data are
available from several sources. Seiche
run-up during the 1964 eart hquake was 124
feet near Gold Creek.

1.9.4.4.2 Robe Lake Site

The Robe Lake site is located along the
south shore of the lake, approximately 6.5
miles southeast of Valdez, 4 miles southeast
of the Valdez airport, and 4.5 miles east of
the TAPS terminal as shown in Figure
1.9.4-2. The site is bound on the south by
the Richardson Highway.

The area is comprised of an east-west
bedrock ridge mantled with till. An LNG
plant would be developed on the site by
excavating and grading the ridgetop. This
would reduce the ridge from a natural
elevation of 400 feet to approximately 200
feet. Bedrock foundations would be

_available for critical LNG plant facilities.

A1l Prince William Sound and Cook Inlet
sites are in a Uniform Building Code Zone 4
seismic (High-Seismic Zone) area. Recent
{ postglaciation in bedrock) digp lacement has
not been observed or documented anywhere in
the Valdez area, even though many lineaments
and 01d inactive faults exist. Five areas
on or adjacent to the site have been
identified as avalanche zones; four areas
have potential for mass wasting (Valdez CDD
1984),

Robe Lake is a valuable local resource
used for recreational boating, swimming,
fishing, and hunting. It is also used as a
floatplane base. Several homes are
scattered around the lake; a 150-hame
subdivision is just to the west. A state
land disposal for residential use is located
on the east side of the lake.

The LNG loading lines would leave the
site along a westerly route, cut south
across the Lowe River f loodp 1ain and
continue west to the marine temminal site
near Solomon Gulch Creek. The total length
of the LNG loading line route would be
approximately 5 miles.




ECTION 1.0

1.9.4.4.3 Gravina Site

To reach the Gravina site the pipeline
route would deviate from the proposed TAGS
pipeline route just south of Keystone Canyon.
through a 2.1-mile tunnel from Browns Creek
to Dead Creek, and then follow Dead Creek
along the Gravina shoreline. A marine
crossimgs at Beartrap Bay and Comfort Cove
would occur prior to reaching the Gravina
site near Sheep Bay as shown in Figure
1.9.4-2. The total length of this route
would be approximately 807 miles. The route
traverses rugged, heavily glaciated ridges
of the Chugach Mountains.

The majority of this route and the LNG
facility site are within the Chugach
National Forest. There is little road
access. The FPC's E1 Paso EIS and the USFS,
1984 Chugach National Forest EIS are
incorporated by reference for a description
of natural resources along the pipeline
corridor to Gravina.

The Gravina site is located on the
sout heastern shore of Gravina Peninsula,
Ppproximately 35 miles south of Valdez, 14
miles northwest of Cordova, and 4 miles
nort heast of Gravina Point. There is no
nearby community development or
inf rast ructure.

The closest developments would be
Cordova and Valdez, both accessible to the
site only by air or sea. Cordova is
primarily a fishing community with limited
indust rial and commercial support and access
is by air or sea. Valdez is also an
important fishing and recreation community
that has been industrialized to some extent
by the TAPS terminal development. Valdez is
accessible to the rest of the state by air,
sea, and the road system.

The Gravina site has a southeasterly
exposuyre to Orca Bay, Sheep Bay, and Prince
William Sound. The site is on a sloping
terrace with low and rolling topography and
occasional irregular ridges. Elevation is
about 500 feet. North of the site, the
terrain rises steeply to 1, 100-foot peak
4,000 feet from shore. ’
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Bedrock on the terrace is believed to
consist of pointed and fractured slate and
is generally less than 30 feet below the
surface with some cutcropping. Soil cover
on the terrace consists of organic silts
underlain with gravel and peat. Steeper
slopes are generally covered with 5 to 10
feet of organic material. Glaciated valleys
adjacent to the site may have granular soils
20 feet thick over silty glacial till (FPC
1976a) .

Drainage on steeper slopes is good.
Flatter slopes and low-lying areas with
organic soils are poorly drained, resulting
in ponding.

The Gravina site is in a highly seismic
area, though no active fault zones are known
in the immediate vicinity.

The shoreline at Gravina is ,
characterized by bluffs ranging from 50 to
100 feet high, oriented in a northeasterly
direction (FPC 1976a). The 60-foof isobath
lies approximately 1,300 feet from shore
(FPC 1976a). '

At the marine teminal site, Orca Bay is
approximately 6 miles wide, allowing ample
maneuvering room. Waters in the immediate
vicinity range from 50 to 200 feet deep, and
anchorage is considered adequate. No
underwater obstructions are noted on
navigation charts. The entrance to Sheep
Bay is about 4 miles wide with water depth
averaging less than 60 feet. There are
several small islands and shoal areas.
Tidal and wind drift currents would be of an
acceptable nature. Wave height could be up
to 24.5 feet at the marine terminal site.
Locally generated tsunami wave height is
estimated to be from 10 to 16 feet/ 6 min.
Maximum run-up height is estimated to be
between 30 to 40 feet above mean sea level.

Ice and icing problems would be
minimal. Prince William Sound is
essentially ice free except for icebergs
from nearby glaciers. Same sheet ice has
been reported, probably the result of
freshwater inf low at the head of various
bays. Some shore ice could develop but not
to significant levels. Calving by Columbia
Glacier would probably not be a factor.
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Navigation might be affected because,
geographically the Gravina site tanker route
would not be in the Valdez vessel traffic
system. Periods of reduced visibility (0.5
miles) occur primarily at night, especially
during summer.

1.9.5 System Components for the
Alterpatives

The basic project components for the
proposed TAGS project or for any of the
alternatives, discussed in Section 2, would
be similar., The pipeline route from Prudhoe
Bay to near Livengood for the proposed
project and all alternatives considered
would be the same. Likewise, the proposed
project's approach to road crossings,
elevated and below-ground river and stream
crossings, fault crossings, and other basic
construction techniques would be the same
for all alternatives.

The major differences in const ruction
would be for those conditions specific to
the Cook Inlet alternative route that would
require different construction techniques,
such as the subsea pipeline under Cook
~ Inlet, the ®proach to the pinch point near
Denali National Park and Preserve, and the
major access roads required for access to
the compressor stations located in Minto and
Susitna Flats. To reach the Gravina site in
eastern Prince William Sound, & 2.1-mile
tunnel and 1/2-miles of subsea pipeline
would be required.

Table 1.9.5-1 summarizes the major
facility components that would be required
for the alternatives when compared to the
proposed project.

1.9.5.1 Mainline Pipeline and Compressor
Stations

With the exception of the routes to
Harriet Point and Cape Starichkof, the
proposed project and the ot her alternatives
would require the construction of
approximately 800 miles of pipeline and 10
compressor stations. The pipeline route to
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Harriet Point and Cape Starichkof would each
require more than 800 miles of pipeline and
an additional compressor station.

1.9.5.2 Elevated River Crossings

For the entire length of pipeline from
Prudhoe Bay, six elevated crossings would be
required for the Cook Inlet alternative at
the Yukon, Tanana, and Nenana {two
crossings) rivers and at Hurricane Gulch and
These crossing techniques
are discussed in Subsection 2.3.4 for the
Yukon River and Subsection 2.3.3 for the
remaining river crossings and shown in
Figures 2.3.3-2 and 2.3.4-4.

1.9.5.3 Subsea Pipeline

To reach the two sites on the Kenai
Peninsula for the Cook Inlet alternative, a
15-mile subsea pipeline would be required to
cross beneath Cook Inlet. The alternative
pipeline route to Gravina, an alternative in
the Prince William Sound area, would require
two subsea crossings of Beartrap Bay and
Comfort Cove for a length of between 0.5 and
2 mile.

Construction of the Cook Inlet subsea
pipeline crossings would require the use of
a large pipeline lay barge capable of
handling the concrete coated 36=-inch
diameter pipe. Welding of pipe joints and
completion of the coating process at the
joints would be accomlished on the lay
barge, and the completed section would then
be lowered to the sea floor. The pipe would
then be buried using a jet sled equipped
with high-capacity airlift pums.

Provisions for excavating and removing
occasional boulder size material from the
pipe alignment and trench would be
incorporated in the construction plan.

Due to the extreme tidal fluctuations
and currents found in Cook Inlet, a
multipoint archoring system would be
required to hold the lay barge in position.
The presence of the lay barge and its
multipoint anchor system would result in the
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Table 1.9.5-1 Summary of Major Facility Components for the
Proposed Project and Alternatives

Prince William Sound ' Cook Inlet
Proposed
Project Alternatives Alternatives
Anderson Gravina Gold Robe Harriet Boulder Lape
Bay Creek Lake Point Point | Starichkof]
Pipeline to 797 807 797 783 826 791 856
LNG Site {miles)
Compressor Station 10 10 10 10 11 10 1
Elevated River -
Crossings 4 4 4 4 6 6 6
Subsea Pipeline None 2 None None None 15 15
(miles)
Length of Loading . :
Line (miles) <1 <1 . <1 5 >1 >1 >1
Ferry Loading yes . no no no yes no no
Construction Camp
at LNG Plant/
Terminal Site yes yes yes yes yes yes yes
need for a traffic control system for 1.9.5.5 Ferry Landings
vessels bound to and from the Port of
Anc horage during the construction phase. A ferry landing would be required at the
Additionally, pipe burial depth should be proposed site at Anderson Bay since there
sufficiently deep to provide adequate would be no road access. The Harriet Point
protection from archor dragging and alternative on the western side of Cook
protection from scour. Iniet would also require a ferry landing due
' to the lack of roads in the area as
1.9.5.4 Loading Lines described in Subsections 2.5 and 2.6.

A11 three of the Cook Inlet area 1.9.5.6 Temporary Construction Camps at LNG
alternative locations would require a Plant Site and Marine Terminal
loading line greater than 1 mile in length
from the LNG storage tanks to the loading Due to the lack of road access to the
berth as described in Subsection 2.5. The ‘proposed Anderson Bay Site, a 1,700-bed
cryogenic loading lines between the LNG temporary camp would be required. The
storage tanks and the marine terminal would remoteness of both the alternative Gravina
be less than a mile for the proposed and Harriet Point site would also require a
Anderson Bay site and the Gravina and Gold temporary camp of about the same size as.
Creek alternative sites in Prince William described in Subsection 2.3.1 Although Gold
Sound area. The Rabe Creek alternative Creek, Robe Lake, Boulder Point, and Cape
site, also in the Prince William Sound, Starichkof are reasonably accessible to
would require a cryogenic loading line of 5 existing infrastructure by roadways, each
miles in length. site would probably require a construction

camp, somewhat smaller than the remote sites.
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1.9.6 Project Evaluation Criteria

1.9.6.1 Introduction

The following set of evaluation criteria
was developed to identify and evaluate
environmentally acceptable and economically
feasible routes to trangort Prudhoe Bay
natural gas to tidewater and on to Asian
Pacific Rim markets. The criteria were
separated by major project
components--pipeline system, LNG plant site,
and marine terminal--and reflect project
design, construction and operational
requirements, The criteria are presented
below and their applicability and importance
are described.

1.9.6.2 Pipeline

1e9.6.2.1 Minimize Length of Pipeline

Minimize pipeline length to reduce total
area of environmental disturbance, land
commitments, and resources used, including
gravel and water resources. The pipeline
length also has a direct relationship to
construction, operational, and maintenance
costs; construction schedules; need for
additional compressor stations; and fuel
usage.

1.9.6.2.2 Maximize Use of Existing
Inf rast ructure

Use of existing construction
inf rastructure (access roads, construction
cams, airports, materials, and disposal
sites) as well as transportation corridors
and existing, developed residential and
commerical facilities in cities and towns
along the route reduces the need to develop
such inf rastructures for project needs and
reduces resource requirements.

1.9.6.2.3 Maximize Use of Proven
Construction Technigues

Maximum use of construction techniques
which have been used in the Arctic or for
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projects in similar topography, terrain and
soils, wetlands, and water crossings to
minimize potential construction and
operational problems and potential
environmental impacts. Avoid extremes of
topography and terrain, soils, and
hydrologic conditions that require the use
of new or innovative engineering techniques.

1.9.6.2.4 Maximize Opportunity for Parallel
Construction Technigues Along
Existing Facilities

Where facilities are compatibie the use
of parallel pipeline construction adjacent
to existing pipelines, transmission lines,
and roadways would maximize construction
efficiency and minimize the level of
environmental impacts.

1¢9.6.2.5 Avoid Areas of Potential
Geohazands

Avoid, if possible, areas of known or
potential geohazards that could affect the
integrity of the system, cause enviromnmental
disturbance, and/or cause unsafe conditions
during either construction, operations, or
maintenance. Potential geohazards include
slope instability, seismic fault lines, and
areas subject to soil liquefaction and
avalanches.

1.9.6.2.6 Minimize Potential Conflicts with
Sensitive Environments

Minimize conflicts with sensitive
environmental areas by generally avoiding
proximity to those environments. To the
maximum extent practicable, pipeline routes
should avoid conservation system units such
as national parks, preserves and forests,
endangered species feeding or breeding
areas, and wetlands.

1.9.6.2.7 Maximize Compatibility with
Current and Planned Land Use

Maximizing land-use compatibility as
well as avoiding direct land-use corflicts
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to avoid use of undeveloped areas,
recreation areas, subsistence use areas,

wildilife habitat, and residential areas for
the pipeline and compressor stations.

169.6.2.8 Minimize the Number of Water
Crossings

Pipeline route selection should reduce
the number of river and stream crossings to
minimize environmental impacts to fisheries,
bank stability, and other potential effects
especially to areas of significant habitat
value for fish movement, spawning,
overwintering, and rearing.

1.9.6.2.9 Avoid Permitting Conflicts

Avoid areas that would require a
potentially protracted approval processes or
umnecessary schedule delays, such as in
conservation system units and state 4(f)
lands.

1.9.6.2.10 Minimize Potential Threat to
National Security

Joint use of areas with facilities
designated as important for national
security should be evaluated for its direct
bearing on the achievement of national
security goals that depend on uninterrupted
economic activity.

1¢9.6.2.11 Maximize Availability of Gas to
Alaska Consumers (if feasible)

The location of the gas pipeline in
proximity to the greatest number of users of
natural gas provides a potential highest
future benefit of the project to consumers
along the route.

1.9.6.3 LNG Plant Site

1.9.6.3.1 Adequacy of Available Land

A minimum of 250 acres of suitable
terrain for construction of facilities would
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be required with an adequate buffer safety
zone to ensure pubiic safety and security of
operations.

1.9.6.3.2 Avoid Areas with Poor Foundation
Characteristics

A foundation of bedrock or a dense
glacial ti11 with well-drained gravelly
material that has a Tow potential for soil
liquefaction during earthquakes and frost
action would provide good foundation support
for engineering integrity and safety of
operation.

1.9.6.3.3 Avoid Areas with Faults

Avoid areas with active earthquake
faults to ensure safety of operations and
integrity of facilities and minimize
extensive engineering design requirements.

1.9.6.3.4 Avoid Sites Potentially Exposed
to Seismic Sea Waves

The LNG plant should be sited so that
facilities are located above the highest
expected seismic sea wave run-up or with
adequate elevation to prevent flooding.

1.9.6.3.5 Minimize Length of Pipeline to
Marine Terminal

Minimize the length of the cryogenic LNG
pipeline from the storage tanks to the
marine teminal site for engineering
feasibility and operational safety.

{Maximum distance is 2.5 miles.)

10 9.6.3.6 Maximize Use of Existing
Community Infrastructure

The LNG plant site should have
reasonable access to existing community
inf rastructure to provide for construction
and operational support, housing, adequate
trangportation, and public services.
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1.9.6.3.7 Avoid Sensitive Environmental
Habitat

Site location should minimize impact to
sensitive or unique environmental areas or
wildlife habitat in vicinity of the site.

1.9.6.3.8 Public Safety Considerations

The LNG plant site should be
sufficiently distant from residential areas,
airports, or critical facilities to ensure
adequate public safety in the event of an
accident or spill.

1.9.6.3.9 Maximize Value-added Industrial
Opportunities

The LNG plant, where the commerical use
of natural gas for value-added industrial
use could be developed, offers the greatest
potential for development of this type of
industry.

1.9.6.3.10 Minimize Site Preparation
Requirements

Avoid sites with topographic conditions
that require extensive preconstruction site
preparation and material requiring disposal.

1¢9.6.4 Marine Terminal

1.9.6.4.1 Minimize Exposure to Extreme
Oceanographic Conditions

The site should be located in an area
protected from extreme winds, high tides,
strong currents, presence of sea ice, and
exposure to waves from storms and seismic
events.

1.9.6.4.2 Minimize Distance from Shore to
60-foot MLLW Depth

The distance from shore to the LNG
tanker berthing area (60' M.LW depth)
directly affects the length of cryogenic
pipeline required from the LNG piant to the
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ship-loading terminal facility with
eng ineering design, project safety, and cost
considerations.

1.9.6.4.3 Maximize Suitability of Tanker
Maneuvering and Anchorage Area

Area of marine teminal must have
50-foot water depth close to shore and an
adequate navigation channel and turning
basin to meet safety requirements (minimum
2,000-foot turning diameter) and suitable
anchorage area with water depths less than
200 feet.

1.9.6.4.4 Minimize Potential Hazards to
Navigation

Optimum tanker approach channels should
have a minimum width of 450 feet, minimum
water depth of 50 to 60 feet, and require no
sharp channels, turns, or obstructions to
shipping. Ports of entry .should have a
well-defined vessel traffic control system. .

1¢9.6.4.5 Minimize Potential Problems
Related to Soils and Geohazards

_ Potential seismic activity and marine
subsoil conditions { shear strength, bedrock
depth, liquefaction possibilities) must be
factored into final site selection.
Geohazards considerations include magnitude
and probability of the occurrence of
earthquake and seismic sea waves created by
a subsurface slide.

1.9.6.4.6 Minimize Potential Threat to
National Security

Minimize interaction with facilities
designated as important for national
security goals of uninterrupted economic
activity.
1.9.7 An Evaluation of Reasonable Range
Alternatives to the Proposed Action
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1.9.7.1 Introduction

This section presents the results of the
app lication of evaluation criteria for the
pipeline route, LNG plant site, and marine
terminal criteria, listed in Subsection
1.9.6, for the proposed TAGS project and the
project alternatives in the Prince William
Sound and Cook Inlet regions. Section
19.7.2 summarizes important aspects of
rating eaxch alternative for each criterion
and provides the rationale for the ratimgs
Tisted in Table 1.9.7-1. Section 1.9.7.3
includes an evaluation of each alternative
with respect to the criteria established.

Results summarized in Table 1.9.7-1
indicate the degree of favorability of the
proposed project alternatives considered for
each gecific criterion under discussion.
Categories are defined as follows.

Favorable - based on this criterion, the
site/alignment offers no impediments to
const ruction and operation of the
proposed facility.

Moderately Favorable - the
site/alignment has negative conditions
that could be mitigated with a
reasonable effort and expense within a
reasonable time frame and with a high
probability of success.

Unfavorable - the site/alignment has
major negative conditions that could
probably be mitigated but with
unreasonably high expense, time frame,
and/or uncertainty of success.

Highly Unfavorable - the site/alignment
has major negative conditions that could
not be adequately mitigated with a
reasonable effort and expense, within a
reasonable time frame, and/or with a
high probability of success.

T9.7.2 Evaluation of Pipeline Criteria

109.7.2.1 Minimize Length of Pipeline

The distance to Boulder Point is similar
to the proposed action and is also
favorable. The magnitude of additional
pipeline length for both Cape Starichkof and
Harriet Point (of 59 to 29 miles,
respectively), howewer, would require one
more compressor station with attendant
increases in costs for construction and
operations and environmental impacts

" associated with the presence of the facility

and would be rated unfavorable.

The total length of the pipeline
right-of-way from Prudhoe to Anderson Bay
would be 796 miles. With a maximum variance
in pipeline length of only 14 miles from the
proposed route, the Prince William Sound
alternative alignments are not significantly
different from each other or from the
proposed route. In general, such a
difference in length alone would not be
expected to greatly affect cost, time of
construction, or total area disturbed by the
pipeline and would therefore be rated
f avorable. Gravina pipeline would be
aproximately 10 miles longer than that
propesed for Anderson Bay and would rate
moderately favorable.

1.9.7.2.2 Maximize Use of Existing
Inf rast ructure

Along the Cook Inlet regional
alignment s, available infrastructure is
variable and discontinuous. From Livengood
through Minto Flats and again from north of
Willow through the Susitna Flats, there
would be no infrastructure to support
construction. For the Harriet Point site,
there would be 1ittle supporting
infrastructure for the more than 100 miles
of alignment from Willow beyond the minimal
amount associated with the power lines to
the Chugach Electric Association Beluga
generating facility and the Susitna to
Tyonek road system. More than 100 miles of
workpad and access roads would be required
to construct the pipeline segment between




Figure 1.9.7-1 Criteria Evaluation Matrix for Proposed TAGS Project and Alternative fvaluations
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Willow and Harriet Point, making this
alternative unfavorable with regard to
infrastructure requirements.

In addition to the infrastructure
requi rements for Minto Flats and Susitna
Flats, the Boulder Point route would require
infrastructure support for a 15-mile subsea
pipeline from the north shore of the Cook
Inlet near the mouth of the Susitna River to
Point Possession on the Kenai Peninsula and
about 15 more miles of road construction
along a roadless pipeline right-of-way from
Point -Possession to the first existing road
access to that right-of-way. For the
overall route the existence of suitable
inf rastructure along much of the route,
including a parallel railroad and highway
system and popuiation and commercial centers
in the Railbelt and Kenai areas, would be
somewhat counterbalanced by a lack of
infrastructure in specific areas to yield
Boulder Point a rating of moderately
favorable.

From near Boulder Point the route to
Cape Starichkof would be accessible to the
Sterling Highway and, thus, to the full
support capabilities of the Kenai
Peninsula. This route is also considered to
be moderately favorable.

From Livengocd southward the proposed
project alignment to Anderson Bay generally
follows the existing TAPS utility pipeline
corridor and benefits directly from the
potential use of a number of existing access
roads and camp pads used for TAPS
construction used for TAPS construction.
The route also makes maximum use of the
existing highway systems, airports and
airstrips, and population centers that have
supported similar construction and
operations activities in the past. The
route variations for Gold Creek and Robe
Lake are insignificant as related to
available infrastructure; and these routes
are also considered to be favorable in this
regard.,

The Gravina alignment is the same as for
Anderson Bay, Gold Creek, and Robe.lLake to
the vicinity of Keystone Canyon near
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Valdez. From Keystone Canyon to the
terminus at Gravina, the alignment has no
infrastructural support. Construction
requirements would include roads and camps
for most of the 32 miles of mountainous
terrain between Keystone Canyon and
Gravina. Similarly, operation of this
segment of pipeline would rely on
infrastructure support from Valdez and
Cordova by marine or air service. Even with
consideration of the highly favorable

inf rastructure of the route to Keystone
Canyon, the overall Gravina route

inf rast ructure would be considered
unfavorable.

1e9.7.2.3 Maximize Use of Proven
Construction Techniques

Constructability for the Coock Inlet
alternative routes from Livengood to Cook
Inlet in general would not be expected to
pose greater problems than for the proposed
TAGS alignments. The much smaller existing
data base upon which to base engineering
design could lead to construction delay as
problems are found along the route (e.g., a
complicated aerial crossing of Hurricane
Gulch), potentially less suitable soils and
drainage conditions in the Susitna Flats,
and difficuities with the subsea pipeline
crossing of the Cook Inlet. . '

For Boulder Point, the need for a
15-mile subsea pipeline across Cook Inlet
represents an important additional
constructability consideration. Extension
of the pipeline route to Cape Starichkof
adds crossings of several heavily utilized
sport fishing streams, including the Kenai
River. It also traverses extensive areas of
poor drainage and areas where there was
extensive ground breaking as the result of
the 1964 eart hquake that might be expected
to have a similar response to future seismic
events. On the basis of these factors, both
the Boulder Point and Cape Starichkof sites
are considered unfavorable in terms of
constructability.

Constructability considerations for the
route to Harriet Point--in addition to those
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mentioned for the route from Livengood to
Cook Inlet excluding the subsea Cook Inlet
crossing--are seismic activities, crossing
extensive wetlands, and the potential for
flooding by the Drift and Chakachatna rivers
due to bursting of glacial lake dams or
glacial melt. Volcanic activity is also
severe in the area Seismic considerations
include a crossing the the Castle Mountain
Fault, extensive ground breaking and
cracking, and seismic activity associated
with several nearby active volcanoces.
Overall these factors would be considered to
be unfavorable for this route.

Construction of the TAGS pipeline
through the terrain types found from
Livengood to Anderson Bay would rely on
engineering designs and construction
techniques proven through construction of
the TAPS pipeline along the same corridor as
well as with the authorized ANGTS gas
pipelines which had an approved design for
basically the same system as the proposed
TAGS through Delta Junction. Pipeline
routes to alternative sites at Robe Lake and
Gold Creek would similarly rely on proven
construction techniques in known geological
and geotechnical environments. Robe Lake
would be considered as favorable. However,
because the last 3 miles of pipeline

alignment to Gold Creek would be located on -

steep sideslope, this route woulid be rated
as moderately favorable. The pipeline route
to Gravina would require routing through 32
miles of glaciated mountainous terrain
through the Chugach National Forest and a
2.1-mile mountain tunnel. In temms of
constructability, this route alternative
would have to be considered as unfavorable.

1.9.7.2.4 Maximize Qpportunity for Parallel

Construction Technigues Along
Existing Facilitiies

Each of the three Cook Inlet
alternatives also has lengthy stretches with
no parallel access. These include lengths
through Minto Flats for approximately 70
miles and Susitna Flats for approximately 50
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miles, Cook Inlet submarine crossings, and
that portion of the route to Boulder Point
and Cape Starichkof on the northern part of
the Kenai Peninsula, prior to convergence
with an existing pipeline corridor. Boulder
Point and Cape Satrichkof would be
moderately fawrable.

Construction efficiency would be
maximized and environmental impacts
minimized for the routes that closely foliow
existing pipeline and transportation
corridor. The proposed route to the Prince
William Sound sites in Port Valdez all
benefit from a close association with TAPS
and its existing access roads and have been
rated favorable for this criterion.

Gravina departs from the TAPS line at
Keystone Canyon and then proceeds through
the Chugach Mountains and the Chugach
National Forest for approximately 32
miles--an area with no existing access from
which to utilize parallel construction--and
is rated as moderately fawrable.

For the Harriet Point Alternative, the
pipeline would be routed along the west side
of Cook Inlet, partially paralleling an
existing small-diameter gas pipeline and an
existing oil pipeline near Drift River, and
would be moderately faworable.

1.9.7.2.5 Avoid Areas of Potential
Geologic Hazards

Alignments to the Cook Inlet must pass
through a similar range of geochazardous
conditions as the proposed alignment,
including crossings of the Minto Fault and
the MK inley strand of the Denali fault
system, marshlands, the Tanana River with
its multiple shifting channels. The Boulder
Point and Starichkof alignments must cross
the Cook Inlet with a 15-mile subsea
pipeline and cross the Castle Mountain fault
system. The Cape Starichkof alignment
further traverses 15 miles of terrain
susceptible to seismically-induced failure.
As gechazards are much less well-known along
both the Boulder Point and the Starichkof
alternatives, these routes are rated
unf avorable for gechazards.
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The Harriet Point alignment runs
parallel to the Basin Bay Fault which
intersects the Castle Mountain Fault. The
Castle Mountain Fault has and is the site of
many eart hquakes. This route also transits
areas which could be susceptible to
seismically induced cracking and ground
breakage and is located with the vicinity of
two active volcances. Harriet Point is
rated as unfavorable.

Geologic hazards are natural or man-made
geologic conditions that potentially
endanger life and property. Geologic
hazards that TAGS may encounter during its
design life include mass wasting, ground
subsidence or heave, eart hquake-induced
ground failure, glaciating, snow avalarche,
erosion, flooding, and tsunamis or seiche.
As TAPS demonst rated, technology is
available to identify these hazards,
determine their probable severity, and to
mitigate their effects in siting, design,
and construction.

Geohazards are considered as moderately
favorable for the proposed alignment because
the hazards have been identified and taken
into consideration in the siting and design
of TA?S.

The difference in geohazards between
routes to Robe Lake and Gold Creek differ
from the proposed alignment in passing
through some additional avalanche and
landslide areas but are not considered
overall to present major differences in
engineering design requirements. These are
also rated as moderately favorable.

The 32 miles of alignment; unique to
Gravina alternative, pass through the
heavily glaciated Chugach Mountains, through
areas with avalanches and landsiides near
tunnel entrances, and crosses the Jack Bay
and Gravina faults. This alignment is
considered to be unfavorable. e

1.9.7.2.6 Minimize Potential Conflicts with
Sensitive Environments

Cook Inlet alternatives impinge on
several sensitive areas avoided by proposed

1-34

action., South of Livengood to Tanana, the
Cook Inlet pipeline traverses Minto Flats,
an important waterfowl and subsistence use
area for Alaska Natives. A compressor
station and an access road would also be
required in this general area for the life
of the project. The alternative pipeline
route passes through the eastern edge of
Denali National Park and Preserve, which,
aside from any question of obtaining
congressional approval for this part of the
right-of-way, is the most heavily visited
park in Alaska. Pipeline construction
activities could directly interfere with
park traffic and disturb the aesthetics and
scenic qualitites for park visitors from
north of the park on through Broad Pass and
south through Denali State Park. South of
Willow, the Cook Inlet route passes through
the Susitna Flats, which are characterized
by high waterfowl use, several highly
productive anadromous fish streams, and
associated high recreational use. Whether
potentially increased access is considered
as positive in promoting use and development
or as negative in disturbing the ecosystem
and changing the character of this area for
recreational use, it is quite 1ikely that
construction of a pipeline through this area
would produce changes in the Susitna Flats
area. A compressor station and access road
would be required in the Susitna Flats for
the life of the project.

In addition, the Boulder Point route
crosses a small part of the Captain Cook
State Recreation Area. The Cape Starichkof
route would cross the Kenai River Management
Zone, heavily used by both sport and
commercial salmon fishermen.

The Harriet Point route passes through
critical waterfowl habitat, including
nesting areas of the rare tule goose and the
Trading Bay State Game Refuge with critical
moose, brown bear, and other habitat and
significant salmon streams.

Boulder Point and Cape Starichkof were
considered as moderately fawrable and
Harriet Point unfavorable on basis of these
factors.
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The proposed TAGS route follows existing
utility corridors for the entire length and
poses minimal change in character or use of
environments along the 800-mile corridor. A
few specific areas are near areas known to
be used by threatened or endangered species,
mainly peregrine falcons near Grapefruit
Rocks and along the Tanana River and bald
eagles south of Keystone Canyon. Minor
routing adjustments and other mitigation
such as timing of construction should
ef fectively avoid any potential impacts.
The routes to Anderson Bay, Gold Creek, and
Robe Lake are considered as favorable. The
route to Gravina must continue across 15
miles of undeveloped Chugach National Forest
land. With the linear aspect of the
intrusion, the low potential for
postconstruction impacts of a buried
pipeline, and the absence of conflict with
current use of this forest land, this route
is considered as moderately favorable.

1¢9.7.2.7 Maximize Compatability With
Current and Planned Land Use

The three Cook Inlet alignments { from
Livengood to Cook Inlet) traverse the
eastern end of Denali National Park and
Preserve, which would pose a major potential
land-use conflict due to the Alaska National
Interest Lands and Conservation Act
{ANILCA). Aside from problems related to
pemits and gpprovals with ANILCA Title X1
(see Subsection 1.9.7.2.9 discussion),
pipeline construction activities would
interfere with the current use by visitors
to the park in tems of both aesthetics and
traffic flow. The pipeline also would cross
mproximately 70 miles of roadless fish and
wildlife subsistence habitat in the vicinity
of Minto Flats; would traverse highly
utilized fishing and recreational areas
along the Alaska Railroad/Parks Highway
corridor, including McKinley Village, Denalid
State Park, and the Nancy Lakes Recreation
Area; and would cross approximately 50 miles
of undeveloped area in the Susitna Flats
area. The alignment to Boulder Point would
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traverse 17 miles of the Susitna Flats State
Game Refuge, the edge of the Kenaji National
Wildlife Refuge, and the Captain Cook State
Recreation area. From Boulder Point to Cape
Starichkof the alignment crosses seweral
heavily utilized sport salmon fishing
streams and the Kenai National Wildlife
Refuge. The route to Harriet Point on the
west side of Cook Inlet is largely
undeveloped. It is an area undergoing
significant change. In addition to an
established timber harvest area, a major
coal export program is being started. It
also would cross more than 20 miles of the
Susitna State Game Refuge. A1l three of the
Cook Inlet routes are considered unfavorable
because of land-use conflicts at Minto and
Denali National Park and Preserve.

The proposed alignment from Livengood to
Anderson Bay follows a designated '
transporation and utility corridor through
the Prince William Sound area. The proposed
alignment traverses portions of Quartz Lake
State Recreational Area (SRA}, Dry Creek
State Recreation Site (SRS), Worthington
Glacier SRS, and Blueberry Lake RS. The
alignments to Rcbe Lake and Gold Creek
alternative sites pass near several existing
or proposed recreational sites in the
vicinity of Robe Lake, including the
Salmonberry Ridge Ski Hi1l and the proposed
bike trail extension No. 3. Beyond Robe
Lake, the route to Gold Creek passes near
the Robe River Neighborhood Park and the
proposed Robe River Fishing Platform (Valdez
CDD 1986). The Gold Creek route would also
pass through state lands proximate to the
city of Valdez, the Valdez Airport, and the
proposed Gold Creek Trail (CSS 1986).
Because the final pipeline segment
represents such a small proportion of the
total alignments and nearly any impacts on
these existing and planned land uses would
be due to constructon only, the Gold Creek
and Robe Lake alignment has been rated
overall as favorable and similar to the
proposed Anderson Bay route.

The pipeline alignment to Gravina

" transits approximately 15 miles of the
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Chugach National Forest. The Forest Service
has defined a management direction for the
Gravina Management Area that includes
maintenance of landscape character and
"dispersed recreational opportunities® as
well as enhancement of marine oriented
recreational opportunities and fish
habitat. Installation of 36-inch gas
pipeline would not necessarily interfere
with these objectives. This alternative is
considered as moderately unfavorable on the
basis of its potential conflict with the
Chugach Natijonal Forest Plan (USFS 1984).

1.9.7.2.8 Minimize the Nunber of Surface
Water Crossings

Approximately 100 streams are crossed by
Cook Inlet regional pipeline alignments
between Livengood and Cook Inlet. Though
total stream crossings are fewer for the
Cook Inlet routimgs to Boulder Point and
Cape Starichkof, many of these are heavily
utilized by anadromous fish and receive much
heavier recreational use than the streams
along the proposed route. By comparison
with streans crossed by the proposed
alignment, the Boulder Point and Starichkof
are considered to be favorable and Harriet
Point to be moderately favorable due to the
sensitivity of those streams crossed.

The pipeline route from Livengood to
Valdez would have to cross approximately 150
streams and rivers. Most of these streams
were also crossed by the TAPS pipeline and
will be crossed by ANGTS. The difference in
total stream crossims between Gold Creek,
Robe Lake, and the proposed Anderson Bay
project site is two less for Robe Lake, two
more for Gold Creek. Each of these three
alignments is considered to be favorable
with respect to stream crossimgs. The
alignment to Gravina has approximately six
additional streams, plus it crosses Charter
Bay and Comfort Cove on Prince William Sound
and would therefore rate unfavorable.

1.9.7.2.9  Avoid Permitting Conflicts

The Livengood to Cook Inlet alternative
alignment passes through several areas that

pose major permitting issues regarding
pemmits and approvals. Subsistence use in
the Minto Flats area, heavily used
anadromous fish streams, and crossing the
presence of the Denali State Park and
Susitna Flats State Wildlife Refuge make the
difficulty of obtaining permits through
these areas potentially difficult. However,
the most difficult segment to permit along
the Cook Inlet alignments would be for that
required through the Denali National Park
and Preserve.

On the basis of the requirement of
ANILCA, Title IX, a Congressional approval
would be required for a right-of-way through
Denali National Park and Preserve and a
suitable alternative to that aligrment
designated, namely the action proposed to
construct the TAGS project to Anderson Bay.
A11 three Cook Inlet alternatives are
considered to be highly unfavorable due to
the project time delays that would be
involved in any attempt to secure
Congressional approval when the proposed
route to Anderson Bay would avoid the Denali
National Park and Preserve entirely.

The procedure under 43 CFR 36 for
aut horizing a pipeline through Denali
National Park and Preserve would require
among other things:

Joint preparation of the envirommentatl
impact statement by all appropriate
federal agencies, including the

Dep artment of Transportation.

No federal approvals for any part of the
proposed pipeline system until all the
provisions of 43 CFR 36 are met.

A detemination that there are no other
alternati ve modes of access or any
economically feasible and prudent
alternati ve.

Since the National Park Service lacks
authority to issue rights-of-way for
pipelines under Section 28 of the Minerals
Leasing Act of 1920 (30 USC 185), approval
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of the proposed TAGS project through a
portion of the Denali National Park and
Preserve therefore would require:

A specific determination that ". . .
there is no economically feasible and
prudent alternative route for the
system."

A recommendation by the National Park
Service to the president that the TAGS
should cross a portion of the Denali
National Park and Preserve.

A presidential recommendation to
Congress supporting legislation to

aut horize const ruction of the TAGS
project through Denali National Park and
Preserve; and finally

An act of Comgress approving a TAGS
alignment through Denali National Park
and Preserve.

Since an acceptable environmental and
cost-effective alternative has previously
been reviewed and approved as discussed in
Appendix C , the Cook Inlet alternatives
are unfavorable from a permit standpoint.

Number and type of pemits discussed in
Section 1.0 generally apply to both routes.
However, the process and timing to obtain
these permits is quite different. The
proposed alignment from Livengood to
Anderson Bay generally follows existing
transgportation and designated utility
corridors and probably has less potential
pemitting conflicts since it is basically
adjacent to constructed TAPS and authorized
ANGTS to Delta Junction.

Additional technical reviews would be
necessary whenever TAGS would 1ie c¢lose to
ANGTS or to TAGS. Routings to Prince
William Sound would have more proximity
reviews than those to Cook Inlet.

Both Cook Inlet and Prince William Sound
routes involve military installations. Cook
Inlet has one, Prince William Sound two.
Cook Inlet routings would require permits
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from the Alaska Railroad; Prince William
Sound would not.

Air quality pemitting for the LNG plant
near Valdez would probably require a
monitoring program as discussed in
Subsection 5.6. Preliminary emissions
calculations indicate no major air emission
increase from the facility as identified in
Subsection 5.6. The route alignments to
Anderson Bay, Rcbe Lake, and Gold Creek
would differ only in permits related to land
use near Yaldez. Though they might elicit a
difference in response from local agencies
relative to current land use plans, there is
no current information to suggest that
either of these sites would be less
favorable in terms of securing necessary
permits, and all are considered favorable.
The alignment to Point Gravina would pass
through approximately 15 miles of the

Chugach National Forest.
The forest is managed for multiple use,

there are no specific provisions for a
utility right-of-way. On the basis of
potential permitting problems which could
delay or halt the proposed project, the
Gravina alignment would have to be
considered moderately fawrable.

1.9.7.2.10 Minimize Potential Threat to
National Security

Three questions must be answered with
regard to pipeline alternative alignments
and potential national security impacts.
First, would any of the alignments
potentially affect U.S. dependence on
foreign energy supplies during a time of
international conflict when supplies might
be curtailed? Secondly, do any of the
proposed alternative alignments pose a
greater risk to the security of the supp 1y
from an action of war or terrorism?
Finally, do the alignments pose any greater
or lesser ability to establish effective
security measures to protect them?

No matter what the selected alignment,
with 800 miles of pipeline, there would
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always be the potential for terrorism. None
of the alignments offers any greater or
lesser exposure to disruption. The only
obvious potential difference vis-a-vis
national security rests in the proximity of
the TAGS pipeline to the existing TAPS and
the authorized ANGST systems. Should it
ever become necessary to attempt to protect
the TAGS line from possible terrorist
actions, it would seem that security
measures to protect a single TAPS, TAGS, and
ANGTS corridor would have a greater
potential for success than trying to secure
two separate alignments through uninhabited
areas. On this basis the proposed alignment
to Anderson Bay and the alternatives to Robe
L.ake and Gold Creek are all considared
favorable, and the Gravina and three Cook
Inlet alignments are considered as
moderately favorable.

19.7.2.11 Maximize Availability of Gas to
Alaska Consumers

Cook Inlet alternative alignments aiso
pass near Fairbanks, and potential future
gas use would be considered favorable. In
addition, the route parallels the Railbelt
from Fairbanks through the Matanuska-Susitna
Borough, providing potential direct future
gas supplies to the population along this
corridor. The Boulder Point and Cape
Starichkof alignments provide a potential
future gas supply to an area
(Kenai/Soldotna) with the population and
industrial infrastructure to maximize the
potential for any possible future uses. The
Harriet Point alignment, though it veers
away from the prime population and
inf rastructure areas as it heads to the west
side of the inlet, would pass through an
area that has current industrial facilities
(Beluga Power Plant, Drift River petroleum
facility) and is proposed for future
development (expansion of Beluga Power Plant
and deve lopment of Diamond Chuitna coal mine
and export terminal). On the basis of this
overall analysis, all Cook Inlet alignments
are considered to be favorable.
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Though there is no specific plan to
provide access lines to tap natural gas
flowing through the proposed TAGS for use by
public or commercial facilities along the
route, this criterion considers the
possibility of greater access to potential
future uses as a fawrable characteristic.
The proposed alignment from Livengood to
Anderson Bay passes close to the Fairbanks
area, affording potential access to the
second- largest population center in the

" state. With the recent completion of the

Anc horage-F airbanks electrical intertie and
with the presence of the Alaska Railroad
line from Fairbanks through Anchorage to
Seward, both future public and commercial
uses for natural gas are potentially
favorable. Other than the Fairbanks area,
the route passes through only small
population centers through the remainder of
the route to the Valdez terminus, where
additional future possibilities may exist
for use of natural gas.

-The Robe Lake and Gold Creek alignments
are essentially the same as the proposed
project for this criterion and would be
moderately fawrable. Gravina differs
mainly in that the alignment does not pass
as close to Valdez, where existing
inf rastructure and resident population
provide greater potential for wanting a gas
supply or value-added industries than does
Gravina. Therefore, the Gravina route would
be rated unfavorable.

1.9.7.3 LNG Plant Site

1¢9.7.3.1 Adequacy of Available Land

At both Boulder Point and Cape
Starichkof, there would be adequate land
available to construct the LNG plant and
probably provide an adequate buffer.
However, the lands at the LNG plant site and
for the buffer zone are under private or
Native ownership and development would be
uncertain. The site at Cape Starichkof is
adjacent to several residences and a
recreational use area. The Boulder Point




ECTION 1.0 INTRODUCTION, PURPOSE, NEED, AND SCOPING

site is rated as moderately favorable while
the Cape Starichkof site has been given a
rating of unfavorable. The Harriet Point
site is isolated from any other use and has
adequate acreage for the construction of the
LNG plant site and an adequate buffer zone.
This site is rated as favorable.

The proposed LNG site at Anderson Bay
contains pproximately 00 acres of
developable land with a 3,000-acre
uninhabited buffer zone surrounding the
shore side of the site which provides an
adequate zone to ensure public safety. The
site itself would be located on state-owned
land and the buffer zone is within both .
state and federal lands. The Gold Creek and
the Gravina sites would be located on
state~owned possibly the Chugach Natjves'
corporation land and have adequate land area
suitable for the development of an LNG plant
site and buffer zone. A1l three of these
sites are rated as favorable. The Rabe Lake
site, though located on state lands with
adequate acreage for the construction of the
LNG plant, abuts to privately owned land
proximate to existing residential
deve lopment and a high recreational use
area. This site is considered highly
unf avorable,

19.7.3.2 Avoid Areas With Poor Foundation
Characteristics ’ '

The three Cook Inlet sites have an
abundance of glacial till, gravel outwash,
and alluvial site. Each site appears to
contain foundation materials which are
acceptable though not as desirable as the
bedrock base found at the four Prince
William Sound area sites and therefore would
be considered as moderately favorable in
this evaluation.

The Anderson Bay site is composed of a
series of bedrock ridges mantled with
glacial till, presenting a good base for
facility foundations. Robe Lake, Gold
Creek, and Gravina sites are similar in
structure, presenting similarly fawrable
foundation conditions. )
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1.9.7.3.3 Avoid Areas With Faults

None of the sites considered has active
faults identified that could pose design and
safety problems. Therefore, the proposed
Anderson Bay site and all alternatives would
be considered as favorable with regard to
this criterion.

1.9.7.3.4 Avoid Sites Potentialiy Exposed
to Seismic Sea Waves

Boulder Point and Cape Starichkof would
be well above historical high water levels.
Harriet Point site would be elevated high
enough to withstand waves from seismic or
volcanic events. On the basis of potential
exposure to seismic sea waves, all Cook
Inlet alternative sites were considered
favorable. '

The configuration and orientation of
Port Valdez minimizes the potential that any
major tsunami generated in Prince William
Sound would have a major imact in the
port. The proposed facility at the Anderson
Bay site would be located above the highest
anticipated seiche that might be expected to
develop through submarine landslides such as
occurred in Shoup Bay during the 1964
earthquake when the site was exposed to a
maximum wave run-up of 78 feet (FPC 1976).
The Gold Creek site, at 300 to 500 feet,
would be well above any potential seismic
seawave, even though the 1964 run-up was 124
feet. The Robe Lake site (at 200 to 400
feet above sea level) would be both well
away from the port and above the critical
height.

The Gravina site would be located well
above the predicted 10- to 16-foot wave
height and X~ to 40-foot wave run-up
elevation (FPC 1976). A1l sites were
evaluated to be favorable.

1.9.7.3.5 Minimize Length of Piping to
Marine Terminal

A1l three of the alternative Cook Inlet
sites have marine terminals located between
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4,000 and 5,000 feet from shore. The length
of the loading lines would be within 2.5
miles and each would be considered
moderately favorable.

The required loading line length is a
factor of the distance from the LNG plant to
the shore and the shore to the marine
berth. At the proposed Anderson Bay and
Gold Creek sites the distance from shore to
marine teminal would be spproximately 500
feet as is Gold Creek, and Gravina would be
on the order of 1,500 feet., At Gravina it
would be about 1,500 feet. A11 of these
sites are rated as favorable for this
characteristic since LNG storage tank

facilities are close to the shoreline and a -

minimal length of loading line would be
required. The Robe Lake site would require
approximaely 5 miles of loading line between
the LNG plant and the marine terminal since
the LNG plant site would be situated a
considerable distance from the marine
teminal. This site would receive an
unfavorable rating; in fact, this length of
cryogenic loading line would be sufficiently
beyond the 2.5-mile limit set by the FPC
(1976a) that the site would be eliminated
from further consideration.

1.9.7.3.6 Maximize Use of Existing
Community Infrastructure

O0f the three Cook Inlet sites, the two
on the Kenai Peninsula, Boulder Point, and
Cape Starichkof, would have excellent
inf rastructural support, including highway
access, a comercial airport, available
support industry, population base, and
comunities oriented toward expansion.
These are considered as highly favorable for
this criterion. Harriet Point, on the other
hand, has no infrastructural base and would
be considered as unfavorabie.

The proposed Anderson Bay LNG facility
site has several positive att ributes
associated with its proximity to Valdez.
These include a small population base,
housing, schools, airport, and highway
access. Undoubtedly, these would require
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some expansion, but there is an excellent
inf rast ructure base to develop. The same is
true for the Robe Lake and Gold Creek

sites. A1l three of these would be
considered fawrable.

Gravina offers no existing
infrastructure from which to expand. A1l
roads, aimworts, housing, and services would
have to be built. A1l support services
would either be developed or imported by air
or water. Gravina would be rated as highly
urf avorable by this criterion.

1.9.7.3.7 Avoid Sensitive Environmental
Habitat

The proposed Anderson Bay site is
similar to much of the land surrcunding Port
Valdez and Prince William Sound in general.
It does not have any particularly high
concentrations of shorebirds or waterfowl
and is not noted for use by marine mammals.
An active bald eagle nest has been spotted
to the west and outside of the buffer zone.
Of two streams that cross the site, one is
utilized by anadromous fish. Assuming that

~disturbance to the eagle nest can be

minimized, the site is considered to be
moderately favorable with respect to this
criterion..

The Gold Creek site is similar to
Anderson Bay with the exception that there
is important waterfowl use of nearby Island
Flats. There is an active bald eagle nest
within 0.5 miles of the site and an
anadromous fish stream crosses just north of
the site.

The Robe Lake site is upland of an
important salmon pawning area and migratory
pathway but is itself not of major
importance as a sensitive environment. Gold
Creek and Robe Lake sites are considered
moderately favorable on the basis of limited
potential to impact sensitive enviroments.

Sensitve aspects of the Gravina include
the presence of numerous bald eagle nests
and utilizaion of the area by sea otters,
harbor seals, and sea lions (FPC 1975).
Gravina is rated as urfavorble on this basis.
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Among the Cook Inlet sites considered,
Boulder Point has the least potential for
impact on critical habitat. A1l three sites
have various amounts of s ruce woodland and
mixed wetlands used by moose, bear, and
other small mammals., Separating Cape
Starichkof is the site's proximity to
important anadromous fish streams, beach set
net sites, important salmon migratory travel
route to Upper Cook Inlet, and clamming
areas with attendant high recreational use.
Harriet Point is distinguished by
designation as critical habitat for moose,
Harriet Creek is an anadromous stream, and
the coastal intertidal zone is considered
critical for razor clams and harbor seals.
Boulder Point is considered moderately
favorable, and Harriet Point and Cape
Starichkof are rated as unfavorable with
respect to potential impacts to sensitive
envi ronments.

1.9.7.3.8 Public Safety Considerations

0f the Cook Inlet sites, Boulder Point
and Cape Starichkof areas both have a small
number of nearby residences, recreational
use-in the area and are considered as
moderately favorable and large areas of
privately held land in the vicinity which
could be developed in the future. At
Boulder Point residences in the vicinity of
the LNG plant site could be required to
re located depending on the need for a
specified exclusion zone. Harriet Point is
well away from any population and would be
rated as favorable.

The Anderson Bay site is well away from
residential, commercial areas and airports
and the Alyeska marine terminal. With
respect to public safety, in the event of a
major accident or $i11 (as discussed in
Subsectiong: 2 jg9fhe Anderson Bay site would
be considered as favorable. The Gold Creek
site is away from residential or commercial
areas but in a heavy recreational use area.
The Robe Lake site is surrounded by
residences and is also heavily used for
recreation. Gold Creek would be considered

as moderately favorable and Robe Lake highly
unf avorable fram the point of public safety
in the event of a major accident or spill.
Gravina would be well away from any
population and is rated favorable.

169.7.3.9 Maximize "Value-added" Industrial
Opportunities

Of the Cook Inlet alternatives, those
sites with access to the strong
inf rastructural base of the Kenai Peninsula,
Boulder Point and Cape Starichkof, are rated
as favorable. For Harriet Point, potential
secondary development would have to wait
additional infrastructure to support the
expansion, so this site would be considered
as favorable.

The proposed Anderson Bay site, as well
as the other two sites on Port Valdez, offer
same potential for development of secondary
industries in that the requisite
infrastructure and economic base are extant
in Valdez. With the presence of the TAPS
terminal operation and the proposed Alaska
Pacific Refinery, it could be expected that
future expansion would be limited only by
space and the community's ability to absorb
additional population. The potential for
industrial value-added opportunities for
these sites would be considered as
moderately favorable. With virtually no
infrastructural development, Gravina would
be considered as highly unfavorable with
respect to this criterion.

1¢9.7.3.10 Minimize Site Preparation
Requi rement s

Boulder Point, Cape Starichkof, and
Harriet Point sites would require the least
site work for LNG plant construction and are
considered as fawrable.

The proposed Anderson Bay site would
require a substantial amount of earthwork
before construction. Soils are of good
quality overlaying bedrock, and site
preparation whould not pose major
difficulties. Excess material could be used
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to develop the construction wharf,

of f-loading area, construction support, and
laydown area. The situation is similar for
the Robe Lake and Gravina sites, and all are
considered as moderately favorable. The
Gold Creek site would require extensive
earthwork with the added problem of spoil
disposal for the vast amount of excess
material created during site preparation,
Gold Creek would be rated as unfavorable for
this criterion.

1.9.7.4 Marine Terminal

1.9.7.4.1 Minimize Exposure to Extreme
Oceanographic Conditions

Each of the three Cook Inlet sites must
deal with high currents and waves, sea ice
that can include sol1id iced-up conditions at
Boulder Point, common occurrence of floating
ice "pancakes" in the range of 6 to 18
inches thick, and the possibility of seismic
sea waves. Tsunami risk is perhaps greatest
at Harriet Point due to the presence of
ative volcanoes near the site. Currents
and sea ice are greatest at Boulder Point.
Overall oceanographic conditions that could
af fect operations and safety would be
considered to be unfavorable at all three
sites.

The proposed marine terminal site at
Anderson Bay is in an area with low currents
and waves of less than 1 foot about 90
percent of the time, very little sea ice,
and a less than average potential impact
from seismic sea waves. This situation
would be similar at the other three
alternative Prince William Sound sites
considered in this analysis. The presence
of icebergs calved from Columbia Glacier in
ship channels of Prince William Sound is
closely monitored by the U.S. Coast Guard
and reported through the Valdez Vessel
Traffic Service and is not considered an
obstacle to operations. A1l Prince William
Sound sites evaluated would be considered
favorable with respect to oceanographic
conditions that would be encountered in
Alaska coastal waters.
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1.9.7.4.2 Minimize Distance to 60-Foot
- Depth Isobath

At Boulder Point, Harriet Point, and
Cape Starichkof, the 60-foot isobath is
between 4,000 and 5,000 feet offshore.
Boulder Point, Harriet Point, and Cape
Starichkof are classified as moderately
favorable.

The 60-foot isobath is located within
500 feet of the shoreline for the proposed
Anderson Bay site as well as for alternative
Gold Creek. The alternative Robe Lake site
60-foot isobath is approximtely 2,500 feet
off shore but several miles from the LNG
plant site. The berthing area for the
Gravina alternative lies about 1,000 feet
of fshore. On the basis of the distance to
tanker berthing depth from the shoreline,
Anderson Bay, Gold Creek, and Gravina would
be considered favorable, but Robe L ake would
be ranked as unfawrable.

1.9.7.4.3 Maximize Suitability of Tanker
Maneuvering and Anchoring Areas

Each of the three Cook Inlet sites has
adequate room for maneuvering and anchoring,
however, at Cape Starichkof these are areas
of significant lomgshore drift and shoaling
which could require dredging. Boulder Point
and Harriet Point rate fawrably, and Cape
Starichkof is moderately favorable.

The area for anchoring and maneuvering
vessels is excellent at the proposed
Anderson Bay marine terminal location and
for alternatives Gold Creek and Gravina due
to the broad expense of open water with
excellent anchorage depth of less than 200
feet (FPC 1976a). These three locations
would be rated as favorable. The terminal
facility location wth the alternative Robe
Lake site would be proximate to the main
aggregation of Valdez recreational and
commercial vessels and located at the head
of the Port Valdez, which would restrict
maneuvering room and 1imit anchorage areas.
The Robe Lake location would be considered
unf averable with respect to this criterion.
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1¢9.7.4.4 Minimize Potential Hazards to
Navigation

A1l three of the Cook Inlet sites
benefit from a good system of navigational
aids and the requirement for vessels to be
accompanied by a state licensed coastal
pilot north of Kachemak Bay. A1l three of
these sites must contend with problems
associated with winter sea ice, shoaling,
and submerged outcrops. The Cape Starichkof
site in particular could require dredging to
remove shoals. Uncharted submerged outcrops
and boulders at Boulder Point pose definite
hazard. With major consideration to
navigation safety, Cape Starichkof and
Harriet Point sites are considered as
moderately favorable, and the Boulder Point
site is rated as unfavorable.

The Automated Vessel Traffic Service
already in place for the Valdez Arm, Valdez
Narrows, and Port Valdez and the limited
potential navigational hazards {except for
icebergs fran Columbia Glacier and those
related to shoaling and rock outcrops) make
the proposed Anderson Bay site and
alternative Gold Creek site favorable from a
navigability standpoint. The alternative
Robe Lake marine teminal site located near
the main aggregation of Valdez recreation
and commercial vessels and in the general
vicinity of a sunken wreck would be rated as
unf avorable. Gravina does not have the
benefit of the Automated Vessel Traffic
Service but otherwise has favorable
navigation conditions and would be rated
favorable.

1e9.7.4.5 Minimize Potential Problems
Related to Soils and Geohazards

Cook Inlet marine terminal sites would
all be subject to erosion and accretion
problems associated with the high current
regime and documented movement of
large~-scale mobile bedforms. Proximity to
ative volcanoes would expose facility
operations to added risk of seismic sea
wave. General engineering soil
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characteristics related to shear strength
and liquefaction potential are considered to
be favorable, and the Cook Inlet terminal
sites are rated overall as favorable.

At the proposed Anderson Bay site there
is minimal probability of a major submarine
slide in the area of the marine terminal.
The situation is similar in most respects to
the Alyeska marine terminal site. A slide
elsewhere in the harbor, such as occurred in
Shoup Bay during the 1964 earthquake, would

" be expected to generate a sea wave that

could affect any terminal site in Port
Valdez. Such conditions would be
incorporated into facility engineering
design. At the Robe Lake terminal site
there is some degree of sediment instability
as evidenced by recurring submarine slides.
Also, there is considerabie potential for
soil liquefaction and ground failure during
a seismic event. Little information exists
regarding submarine soils at Gold Creek;
however, the submarine slopes along the
front of the alluvial fan at the mouth of
the creek are probably similar to those that
underwent failure in Shoup Bay during the
1964 eart hquake. The Gravina site has
favorable subsurface conditions with minimal
probabiiity of submarine slides (FPC 1976).
On this basis, the Anderson Bay and Gravina
sites are considered to be favorable, but
the Robe Lake terminal site is considered as
urf avorable because marine-specific
information on potential hazards for the
Gold Creek site was not available. However,
based on the fact that the sites similarity
to Shoup Bay, the Gold Creek site should
probably be classed as unfavorable until
site-specific infomation could be developed
to suggest otherwise. ‘

1.9.7.4.6 Minimize Threat to National
Security

None of the sites considered poses any
major advantage or disadvantage to national
security from an economic point of view.
The proposed TAGS LNG terminal and the
Alyeska marine teminal are located within
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3.5 miles of one another. Operations to
secure and protect the two facilities in
time of national crisis would be facilitated
by their proximity. Due to the balamce
between these two factors, the proposed
Anderson Bay site and all alternatives
considered would be rated as favorable with
respect to this criterion.

1.9.7.5 Evaluation of Proposed TAGS Praject

and Alternatives Considered

169.7.5.1 Introduction

The summary of evaluation criteria
analyses (Table 1.9.7-1) provides a matrix
for cawparing the proposed action and the
alternatives considered. The overall
results of the criteria evaluation for the
proposed project at Anderson Bay are
summarized below, followed by a synopsis of
the evaluation of each of the alternatives.

1.9.7.5.2 Proposed Project - Anderson Bay

Evaluation criteria considered for the
proposed TAGS project was rated either
favorable or moderately favorable for each
criterion.

Among criteria for the Livengood to
proposed Anderson Bay route, only the number
of water crossimgs and the potential access
of the pipeline to possible future uses
along the right-of-way were rated higher
than for other alternatives.

LNG siting criteria for the Anderson Bay
site were: LNG plant and marine terminal
siting criteria for Anderson Bay were all
favorable or moderately favorable.

169.7.5.3 Boulder Point

Evaluation of the pipeline route from
Livengood to the Boulder Point site
identifies numerous criteria for which this
alternative is less desirable to the
app licant's proposed project, including a
15-mile subsea crossing of Cook Inlet. Most
significant are those factors ranked as

1-44

unfavorable. These include use of proven
construction technology, geohazards, and
land-use incompatability. Permitting is
rated as highly unfavorable, largely on the
basis of the passage through Denali National
Park and Preserve. As discussed under
evaluation of individual criteria
(Subsection 1.9.7.2.9 ), this alignment for
this routing would require congressional
@proval.

For all criteria related to siting of
the LNG plant, the Boulder Point site rated
at favorable or moderately favorable. The
Boulder Point ratings exceeded those for the
proposed Anderson Bay site only for
inf rastructure, value-added development, and
site preparation. For all other criteria,
Anderson Bay was rated equal to or better.
Public Safety and marine terminal
acceptability are superior at Anderson Bay.
The existing Kenai Peninsula infrastructure
would be better able to support construction
and operation of the facility with existing
community resources. The Kenai Peninsula
would probably be better situated to support
expanded ancillary projects should they be
possible. Thind, site preparation at the
Boulder Point site would require less
construction terrain disturbance. For land
availability, soil foundation
characteri stics (presence of bedrock), and
the distance from the LNG plant to the
marine terminal, the advantage lies with the
proposed project.

Though characteristics of the marine
terminal also all fawor selection of the
Anderson Bay site, the Boulder Point site is
generally favorable. Rated as less
favorable were two criteria for a Boulder
Point marine terminal--the distance from
shore to water deep enough for maneuvering
and berthing is more than 4,000 feet and
navigational hazards, including shoaling,
submerged boulders, outcrops, ice
conditions, and excessive currents. Despite
these constraints the Boulder Point site
appears to be a feasible alternati ve.
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1.9.7.5.4 Cape Starichkof

Cape Starichkof, which shares a common
alignment with the Boulder Point site as far
as Boulder Point, has one distinct
disadvantage--the extra pipeline length and
additional compressor station required to
transport the gas an additional 59 miles
would have many implication for construction
time and associated increase in impacts to
the environment and costs. The LNG site
characteristics are similar to those for
Boulder Point except that land availability
would be more of an issue and the
environment in the Cape Starichkof vicinity
is more sensitive with respect to fisheries,
shellfish, and recreational use of the
area. Marine terminal site characteristics
are also similar to those for Boulder Point
with the exception that navigational
hazards, uncharted submerged boulders and
outcrops, and potential sea-ice problems
would be less of a factor at Cape
Starichkof. The same permitting problems
associated with Denali National Park and
Preserve exist. Cape Starickof was rated as
less favorable than Boulder Point and is
eliminated from further consideration.

1.9.7.5.5 Harriet Point

The pipeline alignment to Harriet Point
poses problems over the Boulder Point and
Cape Strichkof alignments. Like Starichkof,
Harriet Point would require a longer
pipeline and an additional compressor
station. Most of the route along the
western shore of Cook Inlet is away from
available infrastructure to support
construction. Little data exist for
environmental impact assessment and
engineering design analyses. The route also
passes through areas of sensitive
environments for wildlife and fisheries.

The LNG plant site has advantages of land
availability and little potential impact to
public safety from an accident or spill
should one occur. One distinct disadvantage
for the LNG plant site is the lack of any
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inf rastructure. Facility construction and
operation would be much more difficult and
costly since there is no community or
commercial base in the immediate vicinity to
support the project. The potential for any
secondary development would be curtailed.
Along with the permitting issue associated
with the crossing of Denali Nationmal Park
and Preserve, Harriet Point would be rated
as less favorable than Boulder Point and is
eliminated from further consideration.

1.9.7.5.6 Gravina

For the pipeline from L ivengood to the
site, Gravina was rated as unfavorable for
use of proven technology, gechazards,
land-use compatability, and permitting. A1l
of theses factors were related to the
segment of the route from Keystone Canyon
through the Chugach Mountains, including 15
miles of routing through the Chugach

_National Forest. Though operation of a

marine terinal at the site had no serious
drawbacks for the LNG facility, Gravina was
considered to be highly unfavorable with
respect to infrastructure for construction
and operation of the facility and with
regard to potential benefits that might be
derived from secondary developments in the
vicinity of the plant. The Gravina site has
numercus distinct disadvantages comared to
the proposed Anderson Bay site and should be
eliminated from consideration.

1.9.7.5.7 Gold Creek

The Gold Creek site rated as favorable
or moderately favorable for nearly all
evaluation criteria considered. For the
pipeline alignment the final segment passing
in proximity to Robe Lake and around the
outskirts of the city was not as fawrable
as that of the proposed project. The last 3
miles of pipeline alignment to the site
along the west shore of Port Valdez would be
located in an area of steep side hills which
would result in difficult construction,
movement of large volumes of material, and a
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broad visual scar along the mountainside.
The LNG plant site would require extensive
excavation and would pose the added problem
of disposing of an extensive volume of spoil
from the site. Use of the Gold Creek site
would negatively affect potential expansion
of the city and the recreational utilization
of the Gold Creek areas and would require
major site work and spoil disposal.
Although the rating of the Gold Creek site
was similar to the proposed Anderson Bay
site, it did not mpear to have any
substantive advantages ower the proposed
TAGS project and would be eliminated from
furt her consideration.

19.7.5.8 Robe Lake

Though the Robe Lake alternative would
result in the shortest pipeline,
consideration of the LNG site and the
associated marine teminal facility
immediately highlight the major concerns
with this alternative. Land that would be
utilized for the LNG plant is in the midst
of residential and recreational use areas.
Major site work would be required for the
facility. Resultant impacts on aesthetics,
interference with recreational use, and even
removal of the parcel of land from that
available for residence or recreation would
be major drawbacks to the implementation of
this site for the TAGS project. Though the
safety record for LNG plants is excellent,
should a catastrophic accident or spill
occur, this site would be the worst among
the TAGS alternatives in terms of potential
impact to public safety. Further, the
distance from the LNG plant site to the
shoreline and the distance from shore to
water deep enough for tanker maneuvering and
bert hing combine to require a 5-mile
cryogenic loading pipeline from the plant to
the LNG tanker loading area. The
engineering and cost of such a line would
make it nearly infeasible. The Tocation of
the berthing and maneuvering area within the
harbor has disadvantages with respect to
navigational safety, the nearby airport and
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the submarine soils in this region of the
harbor are not favorable to development.
Overall, the Robe Lake site should be
eliminated from consideration.

1.9.7.6 Summary

Overall, of the three alternatives
considered for the Prince William Sound
region, Gold Creek is the only one that
appears comparable to the proposed Anderson
Bay site. However, due to the extensive
earthwork required for the LNG plant site
and the associated spoil disposal
requirements, the difficult pipeline
constructability for the last 3 miles to the
site, and the greater negative impacts on
city of Valdez recreational use and
potential future expansion, this alternative
of fered no distinct advantage to the
proposed project at Anderson Bay.

Neither of the Cook Inlet alternatives
to Cape Starichkof nor Harriet Point offers
engineering, environmental, cost, or safety
advantages over location of a facility at
Boulder Point. The cost, time, and
additional impacted area associated with the
Cape Starichkof and Harriet Point sites make
them Tess desirable options and therefore
eliminated from further consideration.

1. 10 INTENDED USE AND AUTHORI ZING ACTION

In accordance with NEPA guidelines the
authorization to construct and operate the
proposed TAGS project reguires the
completion of an EIS which adequately
addresses the significant issues raised
during the scoping process, alternative
means of achieving the proposed project's
objectives, and an adequate assessment of
the potential effects of the proposed
project., The Draft EIS (DEIS) would be
circulated to the public as well as review
agencies for a minimum 60 day formal review
period. Comments to the DEIS would normally
be submitted in writing, but public meetings
would be held during the review period to
solicit comments on the DEIS. A1l comments,
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both oral and written, would be evaluated
and individuaily addressed in the FEIS. The
FEIS again would be circulated to the
public, review agencies, and all those who
commented on the DEIS.

Orce a pemmit decision has been
determined, a formal public Record of
Decision (ROD) is prepared by each federal
pemitting agency. The ROD identifies the
permit decision made, the alternatives
considered, and any mitigation, monitoring,
and other means to avoid or minimize
envi ronmental impacts. A minimum of 60 days
must elapse before any the BLM decision can
be implemented due to the requirement for a
60-day congressional review period for major
pipeline rights-of-way.

If jssued, the BLM's right-of-way grant
would contain general and technical
stipulations. Should the right-of-way grant
be signed, YPC would submit a detailed
construction and use plan to the designated
federal authorized officer for review by the
agency. The construction and use plan would
be developed for federal lands in accordance
with applicable federal regulations
contained in 43 CFR 2882.2-4(c), designed
for the management of oil and natural gas
pipelines and related facilities. At
minimum the plans would include:

- Schedules for construction of the
pipeline and all related facilities and
estimated construction costs;

- Plans for protection of the environment
during construction, operation,
maintenance, and abandonment of the
pipeline;

- Plans for emergency repair of any
rpture during operation, containment of
eff luent, and restoration of damage.

Likewise, the USACE would use the FEIS
to help in its decision to approve or
disapprove the proposed TAGS project. USACE
would first deal with the design concept and
project alignment alternatives only, which
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preclude any construction work until such
time as the second-phase review and approval
takes place. This would consist of approval
of specific civil engineering design for the
proposed TAGS project.

The State of Alaska would act on the
right-of-way grant under state regulations.
A FEIS is not a prerequisite to right-of-way
grants in the state.

BLM and the USACE in consultation with
other state and federal agencies would also
conduct an environmental and engineering
review of the construction and use plan.
Following this review and determination by
the authorized officer that preconstruction
mit igatjon measures have been completed, a
Notice-to-Proceed (NTP) would be jssued.
Only then could construction begin. The
federal authorized officer would -inspect and
monitor construction to ensure compliance
with the NTP and all stipulations.

Subsequent to the requirements covered
by the EIS process but prior to construction
of the proposed TAGS project, YPC and TAGS
would have to comly with various approval
requirements. To the extent known,
authorizing permit actions and responsible
agencies are listed in Table 1.10-1.

L. 1 PROCESSING OF DEPARTM NT OF ARM
AUTHORIZATIONS FOR TAGS PROJECT

The USACE would process the TAGS permit
application in two phases. The first phase
would consist of approval/disapproval of the
project as described in the permit
application and EIS. This .
approval/disapproval will deal with design
concept and project alignment alternatives.
Should a permit be issued it would contain
st ipulations which preciude any construction
work until such time as the second phase
approvals take place.

The second phase would consist of
approval/disapproval of civil engineering
design for the TAGS project. The level -of
detail would have to be sufficient for the
USACE, in consultation with federal and
state resource agencies, to identify




Agency

Table 1.10-1 Authorizing Agency

Nature of Action

Project Features

FEDE RAL

Jepartment of Agriculture

Forest Service

Department of Interior

Bureau of Land Management

Fish and Wildife Service

Department of Defense

Army Corps of Engineers

Federal Communications Comission

Department of Transportation

Coast Guard

Highway Adninistration

Office of Pipeline Safety

Environmental Protection Agency

Department of Commerce

Natfonal Harine F isheries Service

Advisory Council on Historic

Preservation

1ssue gpecial-use permit for construction

Issue federal right-of-way grant

Issve temporary-use permits

Spectal use permits

Issue cultural and paleontological resource-
use permits for survey and excavation

Issue competitive mineral materials sales
contract

Consistency with existing land use plans on
federal lands managed by BLM-corridor-MRP
all Federal actions

Issuve Biological Opinion on threatened or
endangered species of fish, wildlife, or plants
as part of Section 7, Endangered Species Act, for
all federal actions

Implement provisions of Fish and Wildlife
Coordination Act

Issue permit{s) {Section 404) for placement
of dredged or fi11 materal in waters of the
United States or adjacent wetlands

Issue permit(s) (Section 10) for structures or
work in or affecting navigable waters of the
United States

Issue license to operate industrial radio service
L

Approves Operations Manual

Issue permit (Section 9) for bridge crossings
of navigable waters

Issue permit(s) to cross Federal-aid highways

ING siting permit, pipel‘ine safety standards

Issue NPOES permit{s) to discharge wastewater

Review 011 spi11 contingency plans and spill
prevention, containment and countermeasure plans

Issue Biological Opinion on threatened or endan-
gared marine mammals as part of Section 7,
Endangered Species Act, for all federal actions;
implement provisions of Fish and Wildlife Coordi-
nation Act

Consultation on cultural sites
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Buffer zone for LNG Terminal (These lands
have been identified as suitable for
selection and cwnership transfer to the
state of Alaska)

Pipeline, access roads, material sites,
compressor stations, and comunication sites

Tenporary construction activities; staging
areas, material sites, fly-in camps and con-
struction cams

Materials sites, access roads, solid waste
disposal sites, and permanent camps

BLM-managed federal land

Aggregate for project construction and opera-
tion and maintenance

Pipeline

A1l project features

Impacts to marine, aquatic and terrestrial
resources

Pipelines, materfal sites, fly-in camps,
pennanent camps, access roads, lay-down
areas, compressor stations, terminal, and
solid waste digposal sites

Water diversion facilities and construction
resulting in alterations to water courses;
pipeline crossirgs, Anderson Bay berthing
facilities

Communications

Marine terminal and berthing facilities in
Port Valdez

Temporary and permanent bridges over navi-
gable waterways

Pipeline and access roads

LNG plant site at Anderson Bay, crossims of
TAPS and authorized ANGTS

Any discharge of hydrostatic test water, dis-
charge from tank storage facilities, LNG
vastewater discharge, comressor station
wastewater discharge, campsite wastewater
discharge

Pipeline, terminal, and berthing facilities

Marine terminal at Anderson Bay

A1l project activities




Agency

Table 1.10-1 (cont.)

Nature of Action

Project Features

STATE

STATE OF ALASKA

Governor's Office of Management

and Budget, Division of Govern-
mental Coordination

Department of Natural Resources

Oepartment of Fish and Game

Oepartment of Environmental
Conservation

Department of Environmental
Conservation ( continued)

State Historic Preservation Office

LOCAL GOVERNMENTS

North Slope Borough

Fairbanks North Star Borough

City of Valdez

Coastal Zone Management Consistency
Determination

Grant right-of-way
Watar rights
Tidelands lease and material site permits

Special use permits

Issue competitive mineral material
sales contract

Consistency with state land use plans -
Tanana Valley, Copper River

Title 16 fish stream crossing

PSO air quality permits

Solid waste disposal pemit

Wastewater disposal pemit

Spill contingency plan

Certificate of Reasonable Assurance (water
quality)

Hazardous waste disposal
Cuitural resource clearance on state lands

Consultation on cultural sites on federal lands

Land-use permits

Land-use permits

Land-use permits

1ssue Development Permit {for portions of proj-
ect within coastal zone, but outside port),
Fedaral Consistency Certification, Port Master

Plan Amendment, Development Permit, and port
development permit appeals
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Pipeline and related facilities and the
Anderson Bay LNG plant site

Pipeline right-of-way, LNG plant site, and
marine terminal at Anderson 8ay

Pipeline right-of-way, LNG plant site, and
marine terminal at Anderson Bay

Along pipeline on state lands and in river
floodplains, at Anderson Bay

Material, camsites and solid waste disposal
sites

Aggregate for project construction and
operation

Pipeline

Pipeline river and stream crossings

LNG plant and marine terminal; compressor
stations

Solid waste disposal sites

Hydrostatic test water, test fluids,
domestic waste

Placement of fi11 in waters and wetlands
of the United States

Radiographic waste, oily water
A1l project lands

A1l project land.s

General project
General project
General project
Activities within the coastal zone for

development permit and/or Port Master Plan
Amendment
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site-gpecific impacts which may require
mitigation that was not identified in phase
one. This will Tikely be similar to that
used for evaluating site-specific impacts
for the Northwest Alaskan Pipeline project
(1"=1,000' alignment sheets for the pipeline
and roads).

By using this two-phase approach, USACE
and the resource agencies can focus their
review and evaluation first on design and
major alignment alternatives. Next they can
address the localized impacts at
site-specific locations along the approved
route, This method would allow focusing of
envi ronmental evaluations on the project as
a whole before shifting the focus to much
smaller site-specific environmental
concerns. Site-specific mitigation
requi rements are generally not of sufficient
magnitude to significantly alter the design
or routing of a major project such as TAGS.
In addition, General Pemits would be
developed (similar to the approach taken on
ANGTS) to authorize material sites, disposal
sites, and other similar project components
to be identified at a future time.

.12 LEVEL OF INFORMATION REQUIRED TO
PROCESS THE ENVIRONMENTAL IMPACT
STATEMENT AND, IF WARRANTED, ISSUE
A GRANT OF RIGHT-OF-WAY UNDER THE
DEPARTMENT OF THE INTERIOR
REGULATIONS (43 CFR 2800)

The level of information required to
assess reasonable options and the probable
envi ronmental consequences thereof varies
according to the gecific decision ripe for
action.

CEQ Regulations (40 CFR 1502.20 and
1508.28) provide a mechanism to encourage
federal agencies to tier their evaluations
under NEPA " . . . to eliminate repetitive
discussions of the same issues and to focus
on the actual issues ripe for
decision « . . " The NEPA evaluations and
the federal decisions associated with the
proposed TAGS would be tiered. The first
phase, focus on environmental, social, and
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economic effects of construction and
operating and maintaining a large-diameter,
chilled, buried gas pipeline system from
Prudhoe Bay to a LNG plant and marine
terminal at Anderson Bay.

The second tier would focus upon whether
an export license would be granted. During
the export evaluation phase, issues
associated with the national decision on
international relations between Canada and
the United States and Japan and the United

" States as well as the best long-term use of

the natural gas resources of the Alaska
North Slope would be determined. Should
export as proposed in the TAGS project be
determined to be in the best national
interest, a final tier of NEPA compliance
and federal decisions would involve
site-specific evaluation and approval of the
proposed and final designs for construction
and operation of TAGS. If issued, the Grant
of Right-of-Way would contain specific
requirements for tiering action at export
and for. review, approval, and monitoring
decisions by the federal govwernment.

The proposed TAGS involves several
distinct phases with increasing levels of
detailed information. The key evaluations
and decisions associated with TAGS are:
preparation of the EIS, federal
authorizations based upon the concepts
evaluated in the EIS, state authorizations,
president ial approval for export of Alaska
North Siope natural gas, and then federal
and state authorizations to proceed based on
site-specific detailed engineering
information developed by YPC.

The tiered decision process to be used
in the TAGS project is not new. During the
several years that the Tegal issues were
being resoived for the Trans-Alaska Pipeline
System, Alyeska Pipeline Service Company
continued developing detaiied enginesring
design information. Hence, by the time the
legal issues were resolved the level of
information available at the grant stage had
progressed substantially.

The Alaska Natural Gas Transportation
System (ANGTS) went through a series of
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steps similar to that proposed for the TAGS
project. The EIS was completed as a

supp lement to the E1 Paso proposal to
construct a buried, chilled gas pipeline
fron Prudhoe Bay to a tidewater LNG plant
and marine teminal in Prince William
Sound. The project that became ANGTS had no
engineering data, environmental inventories,
or related information at the EIS stage as
the time between the filing of the

app lication and the comletion of the EIS
was aproximately six months.

A period of several years passed between
completion of the EIS and the Grant of
Right-of-Way while Congress decided which of
the three gas pipeline proposals would be
authorized. During this interval, Northwest
Alaskan Pipeline Company continued to
develop detailed environmental and
engineering data so that it would be ready
to expeditiously build ANGTS and to meet the
requirements of the Federal Energy
Regulatory Commission as a rate based
pipeline.

The grant was issued wit hout the answers
to several critical problems associated with
the new technology required to design
ANGTS. Accordingly, the grant included in
Stipulation 1.6.1, a requirement that
certain informmation be developed and
submitted to the federal government for
review and gpproval. These special
requi rements of the grant include the
so-called 1.6.1 stipulation and the
following:

A. Pipeline Design Criteria Manual
(@proved 4/16/85) v

B. Telecommunications Design Criteria
Manual ( @proved 3/24/83)

C. Operations Control Center Supervisory
Control System Design Criteria Manual
{ approved 1/10/83)

D. Compressor and Metering Stations Design
Criteria Manual (approved 11/12/8)

E. Environmental Plans Approved and
Deferred Until Remobilization { approved
4/16/85)

Air quality
Blasting
Cultural resource preservation
Environmental briefings
L iquid waste management
Camps
Materials exploration and extraction
011 and hazardous substances
control, cleanup, and disposal
Pesticides, herbicides, and
chemicals
10. River training structures
11. Solid waste management
12. Visual resources
13. Seismic
14, Human/carnivore interaction
F. Plans Deferred until Remobilization
(detailed outlines conditional approval)
1. Corrosion control
2. Erosion and sedimentation
3. Restoration
G. Plans Deferred until Remobilization
(other)
1. Clearing
‘2. Fire control
3. Quality Assurance/Quality Control
4. Pipeline contingency
5. Overburden and excess material
disposal
6. Stream, river, and floodplain
crossing
7.  Surveillance and maintenance
8. MWetland construction

.oo\sm:-ﬂ-::wr\)_.
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It should be noted that the permitting
process for ANGTS has been suspended at the
request of the Alaskan Northwest Pipeline
Company. This includes final decisijons by
the Federal Energy Regulatory Commission.
(see Office of the Federal Inspector
Quarterly Report to the President and the
Congress, 5/8/85 for specific details.)

In summary, the overall process being
used for tiered federal decision-making and
for NEPA compliance for the TAGS project is
very comparable to those used for both TAPS
and ANGTS.
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2.1 INTROBUCTION

This section describes the proposed
Trans~-Alaska Gas System (TAGS) project for
the transportation of natural gas from
Alaska's North Slope via a 36-inch outside
diameter (0D) pipeline to a tidewater
facility at Anderson Bay, Port Valdez,
Alaska. At Valdez, the natural gas would be
converted to liquefied natural gas {(LNG) for
ocean transport to markets in the Asian
Pacific Rim.

The following subsection details the
components of the proposed TAGS project and
the construction, operation, maintenance,
and abandonment phases of the proposed
project.

2.2 TAGS PROJECT

Yukon Pacific Corporation (YPC) proposes

to construct the TAGS. The system would
consist of the following major components:

a 796.5-mile, 36-inch 0D, buried pipeline
system with a design capacity of 2.3 billion
cubic feet of natural gas per day (BCF/D),
compressor stations, an LNG plant, and a
marine loading terminal. The lands that
would be directly affected by the
construction and operation of the project
are primarily under the control of the
federal and state governments. A federal
right-of-way grant from the Bureau of Land
Management (BLM) to traverse federal lands
and a state right-of-way grant by the Alaska
Department of Natural Resources must be
approved.

Additional details on the TAGS proposal
are available in the right-of-way
application that has been filed with the BLM
and in the permit appiications to the U.S.
Army Corps of Engineers (USACE). These
documents are avaijlable for public review at
the BLM's Alaska State Office in Anchorage;
B.M's Support Center, Fairbanks; 8.M
headquarters; the U.S. Department of
Interior's Library in Washington, D.C.; and
at the USACE, Regulatory Branch, Elmendorf
AFB, Anchorage.
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2.2.1 Project Components

The proposed TAGS project components are
discussed with reference to the system block
flow diagram provided in Figure 2.2.1-1.

Natural gas would be provided to the
TAGS pipeline at Prudhoe Bay via existing
authorized or a newly authorized gas
conditioning facility. The ownership of the
gas conditioning facility would be
determined by the North Slope producers and
YPC. A site where such a facility could be
located and air quality does not appear to
be of concern is presented in Subsection
4.6, An average of 2.3 BLF/D of conditioned
natural gas would be proposed for
transportation through the pipeline system
from Prudhoe Bay to the LNG plant and marine
terminal facilities at Anderson Bay near
Valdez. Approximately 0.2 BCF/D of natural
gas would be utilized by the compressor
stations along the pipeline and at the LNG
plant facilities during the conversion of
the natural gas to LNG. Thus, approximately
2.1 BCF/D of LNG would be available to load
onto tankers for export to Pacific Rim
markets.

In addition to these major components,
other temporary and permanent project
companents are essential for such a major
project to be constructed in Alaska.
Specifically, construction workpads adjacent
to the pipeline ditch, access roads, 26
construction camps at compressor stations
and for pipeline construction, material
storage yards, and the upgrade of five
existing airfields would be required.

Table 2.2.1-1 estimates the area of
disturbance for construction and operation
of the proposed project.

2.2.1.1 Pipeline

The proposed TAGS pipeline would extend
from Prudhoe Bay to Anderson Bay near
Valdez, Alaska, for a distance of 796.5
miles. A single 36-inch 0D, welded steel
pipeline would be constructed to transport
an average of 2.3 BCF/D of conditioned
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Figure 2.2.1-1 Trans-Alaska Gas System Block Flow Diagram

Table 2.2.1-1
Estimate of Disturbed Area for TAGS

Construction Operation

Acres

Pipeline 14, 473 5,114
Ten Compressor

Stations - 278 200
Access Roads 430 430
Temporary Camps

Storage Yards 730 255
Air Strips 144 0
River Crossing Extra 55 20

Work Space
Spoil 700 80
Construction Material

Sites and Access

Roads 5,800 1,740
LNG Facility 300 280

Total Area Disturbed 22,910 8,119

natural gas at maximum operating pressures
of 2220 pounds per square inch (psig). The
pipeline would be installed in a buried mode
with chilled operation where soil conditions
are favorable for long-term operation. At
certain river and fault crossings where
below-ground construction would not be
feasible, the pipeline would be above

ground, and special design would be
required. Based on preliminary evaluation
without site-specific geotechnical data,
refrigeration would be assumed to be
required at compressor station Nos. 1
through 8. There would be a total of 10
en-route compressor stations.

Figure 2.2.1-2 provides an overview of the
pipeline route and compressor station
locations. (Alignment Maps 1 and 2 at end
of document presents the route and major
facilities.)

‘The proposed TAGS pipeline route
alignment would begin at Prudhoe Bay,
immediately downstream from the gas
conditioning facilities and proceed south,
generally within the utility corridor of the
Trans-Alaska Pipeline System (TAPS) and the
authorized Alaska Natural Gas Transportation
System (ANGTS).

The proposed TAGS pipeline facilities
would be designed and constructed in
compliance with the Federal Pipeline Safety
Regulations, 49 CFR 192, which are the
prescribed minimum federal safety standards
for the transportation of natural gas by
pipeline. Pursuant to these standards, the
proposed TAGS pipeline would be fabricated,
using high-strength, steel pipe designed
with sufficient wall thickness and toughness
to withstand operating pressures and any
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external loads that would be imposed after
installation. The pipe metallurgical
specifications would accommodate the range
of temperature conditions that may be
encountered over the 1life of the project.
Based upon the proposed conceptual design,
high-strength arctic-grade X-70 or X-80
grade pipe with yield strengths equal to or
greater than 70,000 psi and 80,000 psi,
respectively, and with pipe wall thickness
of 0,793 to 1.430 inch or 0.694 to 1.250
inch, respectively, are under
consideration. The wall thicknesses for the
different pipe grades specified depend on
class location and anticipated loads as
identified in 49 CFR 192.5.

Using the best available arctic
technology, site-specific design factors
would be applied during the project design
phases. For most of the proposed TAGS
route, design factors for Class 1 location
would apply. Corresponding pipe wall
thickness would then be 0.793 inch or

greater for X-70 grade pipe or 0.694 inch or’

greater for X-80 grade pipe. Heavier wall
thickness pipe would be utilized where
required for additional safety at road
crossings, aerial river crossings,
fabrication assemblies (block valves), or
where geotechnical conditions (differential
settlement, frost heave, seismic ground
motion, fault displacement) or other
conditions would warrant design for
secondary loads.

The joining of line pipe for the
proposed TAGS pipeline would be accomplished
by welding methods that have been accepted
for arctic use by the American Petroleum
Institute and the American Society of
Mechanical Engineers, as referenced by 49
CFR 192.225. Nondestructive X-ray testing
of welds would be performed in accordance
with 49 CFR 192.243.

Hydrostatic testing would be performed
following the construction of each spread
during the final summer. The pipeline would
be subdivided into test sections with test
manifolds located at each end of the test
sections.
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To meet the requirements for corrosion
control prescribed in the Federal Pipeline-
Safety Regulations, the proposed TAGS
pipeline would have cathodic protection
facilities. Test stations for measuring
pipeline electrical potential would be
installed at 1-mile intervals along the
pipeline route. Test stations would also be
installed at all road, foreign pipeline, and
river crossings. A test station would
consist simply of a post with lead wires and
terminal connections encased in a control
box and conduit. The test wires would be
attached to the pipeline,

In addition, the cited safety
requlations also require the use of pipeline
valves spaced along the route according to
land use as identified in 49 CFR 192.
Approximately 50 36-inch mainline block
valves of the American National Standards
Institute 900 ball-types, equipped with
gas/hydraulic operators, would be
installed. Valve operations would be
designed for remote operation and
site-specific arctic operating conditions.
In addition to those required to compiy with
the regulations, block valves would be
installed upstream and downstream of
critical facilities such as meter stations,
compressor stations, several river
crossings, and fault crossings to provide
isolation capability.

2.2.1.2 Compressor Statijons

Ten mainline compressor stations would
be located along the TAGS route to provide
the pressure boosts required for the
transportation of conditioned natural gas.
{The proposed milepost locations and
horsepower sizes are identified in
Table 2.2.1-2 and located on the Alignment
Maps 1 and 2 at end of document.) Between
14 and 40 acres would be required for the
construction of each compressor station.
Compressor station locations were selected
to satisfy both engineering and
environmental concerns. Extensive hydraulic
studies were conducted to determine the
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optimal location of each station. A limited
area of consideration was than selected for
optimal system operating characteristics in
regard to gas flow, elevations, temperature,
pressure, and throughput. Consideration was
also given to the rugged Alaska topography,
highly variable geotechnical conditions,
active hydrological conditions, and
environmental sensitivities.

Table 2.2.1-2
Compressor Station Mileposts and
Horsepower Requirements

Station

No. Milepost Horsepower
1 66.5 18,400
2 125. 6 20, 500
3 213.7 18,700
4 280. 9 16, 900
5 357.0 20, 500
6 421.0 18, 400
7 486.4 14,700
8 562.3 20, 300
9 639.2 21,100
10 720.5 16, 800
186, 300

A plot plan for a typical compressor
station is shown in Figure 2.2.1-3. 1In
addition to the compression equipment (which
consists of a single approximately
20,000 -horsepower, turbine-driven,
centrifugal compressor at each site),
refrigeration equipment for cooling the gas,
estimated at between 5,000- and
10,000 -horsepowe r, turbine-driven
compressors would be provided where chilled
gas operations were required. Two benefits
would be derived from the gas chilling
operation: the ground would remain frozen
and capacity of the pipeline would
increase. Both the gas compressors and
refrigerant equipment would be driven by
turbines using pipeline gas for fuel.

A five-compressor station optional
systems design would be considered during

no
i
(8 4]

detailed design. Such a design would
require more total system horsepower to
compensate for the effects of pressure drop
over relatively long distances between
stations, If it should be determined during
final design that a five-station
configuration would be feasible, then
alternating (even-numbered) sites only would
be used for station placement, with an
average spacing of approximately 130 miles.
Station compression equipment for this
design would consist of twin tandem {in
series) turbine-driven centrifugal
compressor units of an estimated 50,000
horsepower at each site. Refrigeration
requirements would vary, depending upon
site-specific conditions. Where
refrigeration is required,al5,000- to

20, 000~horsepower, turbine-driven compressor
would be installed.

Refrigeration would be accomplished by
compressing, condensing, and circulating an
external refrigerant gas to chill mainline
gas flowing through heat exchangers.
Refrigerant gas, such as freon or propane,
would be supplied to compressor stations in
vendor storage canisters.

Compressor stations would be provided
with emergency shutdown systems to allow for
shutdown, isolation, and venting of all
station piping and equipment. Station block
valves would be provided to isolate the
station and piping from mainline gas while
allowing flowing gas to bypass the station.

TAGS compressor stations would include
all facilities necessary for stand-alone
operation, including on-site utility systems
for air supply, water supply, fuel storage,
effluent treatment or holding tank as
appropriate, electric power, emergency
power, and glycol heating; maintenance
facilities; communication facilities; living
quarters for operations personnel; and a
heliport.

2.2.1.3 Liguefied Natural Gas Plant

The LNG plant for the prcposed TAGS
project would be located at Anderson Bay,
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Figure 2.2.1-3 Plot Plan for Typical Compressor Stations

a

along the southern shoreline of Port Valdez
at the terminus of the natural gas pipeline,
as shown in Figure 2.2.1-4, At the proposed
LNG plant, conditioned natural gas from the
pipeline would be treated, liquefied, and
stored in cryogenic tanks for loading on
tankers at the proposed marine terminal, for
export. The proposed plant site would
afford approximately 300 acres of
developable Tland directly adjacent to the
proposed marine terminal site as shown in
Figure 2.2.1-5. Topographic and geologic
conditions at the site would allow the
placement of critical facilities on bedrock
foundations, well above the highest
historical water level. In addition, the
site would provide for safe operations due
to its distance of over 5 miles to the city
of Valdez and existing infrastructure.
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A plot plan for the proposed LNG plant
and marine terminal at Anderson Bay is shown
in Figure 2.2.1-6. The major facilities at
the proposed LNG plant site include metering
facilities, four LNG process trains, four
800,000 barrel cryogenic storage tanks, and
the LNG loading lines.

The conditioned pipeline natural gas
would enter the LNG plant for initial
treatment to remove moisture and impurities
by passing through a series of driers and
scrubbers. Once treated, the gas would
proceed through the LNG process.

The proposed LNG plant would consist of
several liquefaction trains operating in
parallel. Each liquefaction train would
produce LNG for transfer to special
above-ground cryogenic storage tanks.




L-¢

VALD

ANDERSON BAY - . -

LNG PLANT AND e e
MARINE TERMINAL SITE - ..
SEE FIGURE 5.42 . . S

E

.

SN AN S TS

= 1

RS2 90 ‘

LEGEND SCALE 1163360
e PROPOSED TAGS PIPELINE (BELOW GROUND)
— e EXISTING TAPS PIPELINE (BELOW GROUND) 0% d N e e I e 0000 00 R0
——mie—e= PROPERTY LINE
CONTOUR INTERVAL 100 FEET
TAGS MILEPOST :

Figure 2.2.1-4 LNG Plant and Terminal Site at Anderson Bay in Port Valdez




8-¢

EUEEE

LEGEND
FINAL SHORELINE
EXISTING SHORELINE

WATER

ORIGINAL MATERIAL

ANDERSON BAY

VY= EA =R == 1] =1

»,

FACILITIES GRADE
EL. 138

t PLANT ROADWAY

TI==
=i n

EE=E=R =

SECTION A-A

CROSS-SECTION

Sy

ST

SECTION B-8
TYPICAL SHORELINE FILL

TSIS) FILL MATERIAL

g

ESENEULHSHY STRUCTURAL ROCK FILL

ROCK CUT SLOPE OR FiLL SLOPE
SHEET PILE SEA WALL (SIDE VIEW)

/ caant

MENEE e MEme

S

LHG TANKER:

NG LOADING:

PLATFORM
LNG STORAGE 8 BPOUNOMENT i

EL.joe § FLANT ROADWAY DOCK EL. 38

DOCK ACCESS ROAD

47% stope

i e
L ﬁg"l"a‘%ﬁ’énuwhﬁn =

SECTION C-C
CONSTRUCTION WHARE SECTION

Figure

2.2.1-5,

Conceptual Design for Site Development




6-¢

N

LEGEND
esertttre erees WATER DEPTH (FT. BELOW MLLW)
w49 e SHORELINE (MLLW)

= GROUND ELEVATION CONTOURS
o =~ ORIGINAL GROUND ELEVATION CONTOURS

) A ..
U ANDERSON BAY

7N

VALDEZ

'PORT

N

~

| MKE VESSEL rmmna-/\
AADILS

L LHG STORAGE TAR

L+ WASTEWATER
" RETENTION

CONSTRUCTION, LAYDOWN
AREA "

TN

F
PROCESS 8 MARINE: H N
FLARE STACK ¢ \\&
s ;
s 4,

T s b &

~——SLOPE 2%

HHHHHHHEHHIE FLARE SYSTEM PIPING (ABOVE GROUND)

DIKED AREAS

Y Y TTYT RrOCK GUT SLOPE OR FILL SLOPE

e
s ha ZTI
-
.
- LHG INPOUNOMENT o
-*‘-.
LA, /DIKE ACCESS RAMP S,
o, = tem gy .
FERRY0 e, .
e LANOING “iae . —~CAAGO VESSEL BERTH :

oii‘iio .g.; Y STORAGE
e ﬁké e

]

N = 4
) h falooh
sy BLH o e ™~ CENTER
¥ —~ 163 - METERING
(% FACLITIES  EL 163
.
~ - ~
-3 | I S s =
WATER STORAGE P
TANK o~ =2
LNG PROCESS l{
TRAINS

Fwﬁﬁsspm? %‘Rlﬂm

ACCESS R

Figure 2.2.1-6.

Plot Plan for LNG Plant and Marine Terminal




SECTION 2.0 DESCRIPTION OF THE PROPQOSED ACTION AND ALTERNATIVES

The proposed total tank volume of 3,200,000
barrels would provide approximately five
days of LNG storage at design production
rates.

Insulated, double wall, suspended roof,
above-ground tanks would be used. A typical
LNG storage tank is shown in
Figure 2.2.1-7., To store the LNG at -259°F,
metallurgy for tank construction would
include a nickel alloy steel or aluminum
alloy inner tank with a carbon steel outer
shell., The complete tank foundation
including the ring-wall base would be
electrically heated to prevent frost bulb
growth. The storage tank area would be
surrounded by an impoundment system to
contain any accidentally spiiled LNG.
Basically, the impoundment system would
consist of reinforced concrete walls,
reinforced earth walls, and excavation of
bedrock (or a similar containment
structure). Conceptual design has involved

the consideration of a combined reinforced
earth, reinforced concrete, and rock
excavation system.

The LNG Toading system would be designed
to transfer LNG product from onshore storage
tanks to LNG tanker vessels berthed at the
marine terminal facility. Transfer piping
would be sized for the system to load two
tankers simultaneously in a 12-hour period,

Plant utility systems would include
storage and distribution systems for fuel
gas and diesel fuel, & generation and
distribution system for electric power,
storage systems for refrigerants, an air and
nitrogen supply system, and a plant effluent
treating system.

2.2.1.4 Marine Facilities

The proposed marine facilities would
consist of two LNG tanker berths, a cargo
vessel berth, a ferry landing for site
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access, a tug and work boat pier, and the
temporary construction off-loading dock.
Figure 2.2.1-8 presents conceptual details
for each of these facilities.

Two LNG tanker berths would be provided
for the mooring and loading of LNG tankers
in the size range of 125,000 to 165,000
cubic meter. The tanker berths would
consist of loading platforms and berthing
and mooring dolphins. The LNG loading
platform would be connected to the shore by
a causeway, built on piles, carrying roadway
and piping.

The tanker berths would be oriented
approximately parallel to the shoreline in

50 feet of water (depth below M.LW) and have .

the capability of mooring a tanker in the
aft or forward position. Figures 2.2.1-9
and 2.2.1-10 present designs of typical LNG
tankers, Characteristic dimensions are
given for two 125,000-cubic meter and two
165, 000~cubic meter tanker designs.

During the conceptual design of loading
facilities, a design loading rate of 70,000
barrels per hour per tanker was assumed.

LNG transfer through the loading system
would be by the use of cryogenic pumps and
gravity. The loading system would be
maintained in a cold condition at all times.

Loading lines supported by trestle
structures would connect LNG storage tanks
to the loading platform at the end of berth
facilities. Special metallurgy pipe would
be used for the loading lines, to
accommodate the very low LNG temperatures.
Loading 1ines would be insulated between
storage tanks and loading platforms to
minimize LNG boil~off.

The loading operation at each berth
would involve the use of articulated loading
arms between the fixed platform facility and
the floating vessel. Based upon preliminary
design, four loading arms would be sized at
16-inch diameters to accommodate assumed
loading rates. In addition, a single
vapor-return arm would serve to connect
tanker boil-off with onshore vapor recovery
facilities. Vapor return lines, also
supported by trestle. structures, would take

LNG vapors back to the plant fuel gas
system, or to the feed gas stream for
reliquefaction. In addition to a main LNG
Toading line automatic shut-off valve, each
loading arm would have an automatic shut-off
valve to prevent LNG spillage during
emergency conditions.

2.2.2 Construction Phasing and Manpower
Requirements

Construction planning for the TAGS
project focused on practices developed
during past arctic pipeline projects,
including certain innovative practices that
have demonstrated that pipeline construction
activities can be carried out in a manner
compatible with the unique arctic and
subarctic environments. Winter construction
would occur during periods of short
daylight, whereas summer construction would
occur during periods of long daylight
hours. The construction phase of the
proposed TAGS project would require five
years. Operation is scheduled to begin the
last quarter of 1995, as depicted in the
project schedule in Figure 1.6-1. The
overall project construction schedule is
presented in Figure 2.2.2-1. Construction
of the LNG plant and marine terminal
facilities would determine the overall
project construction schedule. LNG plant
and marine terminal construction would
require five years; pipeline and compressor
station construction would occur during
years three, four, and five.

Manpower requirements for the proposed
TAGS project would vary throughout the
various project phases. During the period
of design definition and permit acquisition,
YPC would employ or contract with about 375
people. During the design and construction
phases, YPC's staff size would average up to
approximately 950 people, leveling off to
about 550 people throughout operations.
During the preconstruction and construction
phase, the YPC work force would be based in
Anchorage. Following construction, the YPC
work force would be located at the Anchorage
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Figure 2.2.2.-1
TAGS Overall Construction Schedule

headquarters, the Fairbanks Maintenance
Facility, or operations facilities.

During construction, the work force of
contractors, laborers, suppliers, and
support services would average 6,355 during
the last three years of construction, with a
peak of 10,300 during the next to the last
year. These figures include all direct
construction contractors plus YPC personnel.

2.3 PIPELINE CONSTRUCTION

The construction of the pipeline
facilities would involve the best available
arctic technology, much of which was
successfully developed by Alyeska for the
TAPS and further refined by other recent
arctic and subarctic construction projects.
Pipeline construction activities would be
completed in a conventional
sequence--material acquisition and
stockpiling; camp construction; right-of-way
preparation; ditching; pipe stringing,
bending, and welding; lowering-in and
tie-in; backfilling; cleanup and

restoration. Construction activities would
be carried out in winter and summer.
Consideration would be given to such factors
as subsurface conditions, length of line,
need for access, type of access required,
and winter snow/ice conditions. Stream
crossing areas would also be evaluated for
winter construction because more favorable
flow conditions generally occur in the
winter. Site-specific design factors would
be determined during the detailed design
phase.

Pipeline construction would be
accomp 1ished using the six construction
segments identified in Table 2.3-1.

Table 2.3-1
TAGS Construction Spreads

Start End Length

Spread (Milepost) (Milepost) (Miles)
1 0 160.0 160.0
2 160 275.0 115.0
3 275 430.0 155.0
4 430 563.0 133.0
5 563 696.0 133.0
6 696 796.5 100.5

Dividing the construction project into
six segments would 1imit segment lengths to
sizes that can be handled satisfactorily by
existing pipeline contractors or groups of
contractors. Each spread would require
approximately three years to comp lete.

These contractors would be responsible for
all construction activities within that
segment except when special construction
areas are designated such areas as at the
aerial crossings of the Yukon, Tanana,
Tazlina, and Gulkana rivers. In addition to
these aerial crossings, seven other special
construction areas have been identified
along the pipeline route.

Each of these special construction areas
was identified by YPC because it represents
an area with special engineering
constraints, environmental sensitivities, or
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land-use conflicts associated with the
siting of two pipelines. Each will be
discussed in Section 2.3.4.

2.3.1 Preconstruction

The preconstruction phase would include
the following activities: pipeline,
compressor station, communication sites,
access roads would be located by survey;
construction camps would be made ready for
use; airfields would be upgraded; and

~material sources would be located.

These actions would take place from six
camps north of the Yukon River and from
existing facilities in communities
elsewhere. Material yards would be made
ready to hold construction supplies,
equipment, and pipe.

Right-of-way acquisition and surveying
would entail major field operations prior to
construction. The location of the pipeline
would be described by a surveyed centerline
description of the route through Alaska.

A total of 26 construction camps would
be required for the construction of the
proposed TAGS project, as shown in
Table 2.3.1-1, A1l of the dedicated
pipeline construction camps except Prudhoe
Bay and Sourdough Creek would utilize former
TAPS construction campsites. There would be
a construction camp at each of the 10
compressor stations, as well as the LNG
plant/terminal camp. Total bed space for
construction camps would be 11, 600.

Access roads would be built to provide
necessary access from existing public or
private roads to construction areas such as
pipeline right-of-way, material/disposal
sites, compressor stations, and material
storage sites. Selection of access road
locations would be based largely on the
location of existing public and TAPS access
roads, terrain roughness, and haulage
distances. Approximately 100 miles of
existing access roads, permanent or
abandoned, would be repaired for reuse, and
approximately 34 miles of new access roads
would be constructed to a specification of

Table 2.3.1-1
TAGS Temporary Construction Camps

Sed Spaces
Construction Milew Pigeline  Compressor
Spread Post Location P/l Station
1 0 Prudhoe Bay 200 wom
43* Franklin Bluffs 400 L
66 Compressor Station #1 100 300
84 Happy Valley 500 -
128 Compressor Station #2 100 300
140* Galbraith Lake 500 ———
T, 500 300
2 170 Chandalar 500 wan
201 Oietrich 600 —aw
213 Compressor Station #3 100 300
236* Coldfoot 900 awe
Z100 300
3 281 Compressor Station #4 100 300
299 01dman 700 -
345% Five Mile 700 wme
358 Compressor Station #5 100 300
394> Livengood 700 o
422 Compressor Station #6 100 300
2530 300
4 451 Fairbanks 1,000 Lo
487 Compressor Station #7 100 300
526 Delta 800 o
563 Compressor Station #8 100 300
7,000 a0
§ §00 Isabel Pass 600 -
639 Campressor Station #9 )
Saurdough Creek —— oe
682 Glennallen 700 ==
1,500 300
§ 721 Compressor Station #10
Tonsina 700 300
770 Sheep Creek 590 e
797 LNG/Marine Terminal 200 1,500
T:400 1,800
TOTALS 11,600 4,500

* Preconstruction camps plus one at Prospect Airport, Milepost 275.

. 30-feet wide at the crown with thickness

determined by soil and thermal conditions.
Appendix B includes a list of all major
access roads required for the project by
milepost and length. As an option to
structural fill access roads, TAGS would
consider the use of snow/ice access roads in
areas where all construction activities are
scheduled for winter snow/ice roads would be
on a site-specific basis where conditions
are determined to be advantageous.
Construction of the pipeline and
ancillary facilities work pad would require
natural soil or rock borrow material. This
would be needed for right-of-way
preparation, access roads, temporary and
permanent facility foundations, and
specialized ditch backfill. Borrow pit and
quarry development would probably be
accomp lished in the first year of pipeline
development. Preliminary estimates indicate
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.

that as much as 33 million cubic yards of
borrow materijal could be required for
comp letion of the proposed TAGS project.
Reconnaissance investigations would be
conducted during the detailed design phase
to identify natural deposits suitable for
use as borrow sources for the project.
Initially, an inventory of existing sites
within the corridor would be assessed.
Then, a search for new, suitable borrow
sources would be initiated.

Through the use of exploratory borings
and geophysical evaluation, potential sites,
new or existing, that best meet project
needs would be examined in greater detail to
establish site quality and quantity.
Detailed development and mining plans would
be prepared for required borrow sites.

Plans would be in conformance with state and
federal requirements and would contain
sufficient data to permit development,
mining, site protection, and borrow site

rec lamation.

Seven temporary storage areas for
mainline pipe, equipment, and pipeline
construction materials would be located
along the pipeline route, as shown in
Table 2.3.1-2. Initially, the
double~jointed pipe sections would be
delivered to main pipeline material storage
yards to be located in Prudhoe, Fairbanks,
and Valdez for mobilization. Distribution
to the intermediate construction segment
stockpile along the route would be made from
these main storage yards. Pipeline
construction campsites would also include
sufficient area for the staging and storage
of pipeline construction materijal.

Aircraft support services for the
transportation of personnel and material
during pipeline and compressor station
construction would require the use of the
seven existing airstrips along the corridor
at Deadhorse, Prospect, Five Mile,
Fairbanks, Delta, Gulkana, and Valdez as
well as the upgrading of five abandoned TAPS
airfields. The airfields identified for
upgrade are located at Franklin Bluff, Happy
Bluffs Valley, Galbrajth Lake, Dietrich, and

Coldfoot. The upgrade runway length would
be 5,000 feet.

Table 2.3.1-2
Temporary Material Storage Area

"depicted in Figure 2.3.2-2.

Storage Approximate
Milepost location Area (Acres)
0 Prudhoe Bay 30
161 Atigun 20*
275 Prospect 20
370 - 01d Hess Creek 20%
674 Gulkana 30
700 Willow Lake 20
N/A ~ Valdez Pipe 30*%

Storage Yard

* Former TAPS site

2.3.2 Construction

Pipeline construction activities would
be confined to a right-of-way width that
would vary along the proposed route,
depending primarily on topograhic
conditions. The typical pipeline
construction zone which utilizes a gravel or
rock workpad is shown in Figure 2.3.2-1.
Construction zone width would vary with
cross slopes and ditch typess; generally, it
would be confined to an approximate 100-foot
right-of-way width except at temporary
staging areas at river crossings and other
special points requiring the temporary use
of extra widths. Where feasible, the
proposed TAGS project would consider the use
of ice, snow, or ice and snow workpad as
Preliminary
estimates indicate that as much as 33
million cubic yards of borrow material could
be required for completion of the proposed
TAGS project. A breakdown of the total
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estimated borrow material by construction

spread for all project construction is
presented in Table 2.3.2-1.

Table 2.3.2-1
TAGS Estimated Borrow Material Requirements

by Construction Spread

Construction Section (banked cubic yards x 1000)

- Stable cut and fill slopes under normal
static conditions;

- Work pad stability under normal
conditions;

- Stability under seismic loading,
including liquefaction, where
instability would affect pipeline

L 2 3 _4_ 5 _&_ tom integrity;
Workpads 4,200 4,100 3,900 3,600 3,200 2,500 21,500 - .
Access Roads 600 900 60 600 600 300 3,600 - ContY'O‘ Of hydral” 'iC aﬂd therma1
Camp Sites/Atrfields 40 200 300 100 700 200 1,900 erosion that could affect pipeline
Ditch Backfill 500 500 600 500 700 500 3,30 integrity.
Comprassor Stations §00 300 700 400 200 100 2,300
ather e MO _em e e _eve _an Application of these criteria would ensure
that no conditions are imposed on the pipe
ToTALS 6,300 6,400 6,100 5,200 5,400 3,600 33,000 by the construction zone that would affect

* Roadway fill in Atfgun Pass special construction area.
*+ Adequate borrow material exists on site for LNG plant site, not included

in table.

Figure 2.3.2-3 represents a typical
cross~country pipeline spread. Clearing
would include the removal of above-ground
obstacles such as trees, brush, and
boulders. Grading would include the
leveling of ground surface, as needed, to
change the natural contours to required
construction zone geometry. This would
involve construction of a workpad embankment
where required. Grading requirements would
include the handling of temporary spoil,
drainage, and erosion control. The proposed
TAGS grading design would involve
consideration of soils, ground slopes,
construction equipment, and procedures and
other parameters to ensure that localized
stability conditions would not adversely
affect the integrity of the pipeline or
adjacent facilities and ensure that adequate
working width would be provided for
construction.

The TAGS criteria for grading design
are to ensure:

pipeline integrity or performance.

Temporary construction workpads would
be required adjacent to the pipeline ditch
to provide a working surface for
construction equipment during pipeline
construction only. Long-term access for
monitoring and maintenance would be achieved
with low ground pressure vehicles and light
wheel load vehicles; maintenance activities
would be scheduled for the winter season in
areas sensitive to surface disturbance. The
TAGS design philosophy for temporary
construction workpads follows:

- Use of gravel or crushed rock workpad
for temporary access to pipeline
right-of-way.

- Grading and leveling of native ground
surface in areas where soil conditions
permit, providing adequate surface for
pipeline construction.

- Use of public roadway as construction

surface only in areas where pipeline is
buried in road shoulder.

2-18
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Figure 2.3.2-1. Typical Construction Cross-Section with Gravel or Rock Workpad
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- Consideration of optional work pad
designs to reduce surface disturbance or
costs. Optional geofabric, snow/ice,
jce-capped snow, ice, and aggregate ice.

The pipeline ditch would be excavated
using a combination of conventional
excavation techniques to achieve a ditch of
specified dimensions and required depth of
cover for the pipeline. Pipeline minimum
depth of cover would be in accordance with
the 49 CFR 192. In normal soils, cover
would vary from 30 to 36 inches; in rock
conditions, it would vary from 18 to 24
inches. A typical ditch cross section is

shown in Figure 2.3.2-4.
‘ TAGS proposed excavation techniques have
been used successfully in arctic and
subarctic environments. The selected
excavation technique would be matched to the
soil type, thermal condition, and
ground-water conditions.

Ditch excavation techniques for the TAGS
project include ditching machines, backhoe,
backhoe with.blasting, and dragline.
Ditching machines would be best suited fo
the excavation of frozen fine-grained soils,
frozen coarse-grained (sandy) soils without
significant cobbles or boulders, and thawed,
dense, fine-grained soils without
ground-water flow. Backhoes, though
well-suited for excavating these soil
conditions, would have slower advance rate
for such conditions than a ditching
machine. Therefore, a backhoe would be used
primarily in conditions not amenable to the
use of ditching machines: to excavate
coarse materials with cobbles and boulders
and in areas of moderate ground-water f low
and high water tables. In addition,
backhoes would be used in conjunction with
line blasting techniques in frozen soils and
bedrock. Spoil piles of backhoes would not
be as neat as those produced by ditching
machines. DOraglines would be used primarily
for river crossings and floodplain
excavation.

The double- jointed precoated line pipe
would be hauled from the temporary material

COVER OEPTH PER TITLE 49
CFR PART 192.327

CROWN MADE OF EXCAVATED
MATERIAL

QRIGINAL GROUNO SURFACE
£ Y L RGO L
e b e EXCAVATED MATERIAL

e DITCH WALLS (MAY NOT BE
VERTICAL)

PADDING (WHERE REQUIRED
\ e ROt PHBTECTION &
AMFL-FLOTATION)

= q, 36"0.0. GAS PIPELINE

BEDDING (WHERE REQUIRED

__—""FOR PIPE PROTECTION 8

— OITCH LEVELING}
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Figure 2.3.2-4
Typical Ditch Cross Section

storage yards to stockpile points along the
route. The spacing of the stockpiles would
be selected to optimize the hauling of pipe
along the pipeline right-of-way and to
minimize backhaul.

The line pipe would be bent by special
bending crews to conform to the terrain and
fit the vertical and horizontal contours of
the ditch. Pipe bending would be performed
on the right-of-way using a 36-inch bending
machine that would be moved along the ‘
right-of-way by tractor. Side-boom tractors
would be used to handle the pipe in the
bending operation. Following bending, the
pipe would be placed on skids for welding.
Coating repairs would be completed using
patch sticks or shrink sleeves if coating
damage due to bending is identified.

The Tine pipe would be elevated on skids
to provide lineup clearance for welding and
holding the pipe in alignment during the
first welding pass. Mainline welding would
be performed manually or by using a
mechanical welding system that permits
consistent, high-quality welding and
produces a desired production rate. Field .
crews would bevel each joint of pipe to the
profile required for automatic welding.
Pipe ends would be preheated prior to
welding.

Each step of the welding process would
be visually inspected by qualified welding
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inspectors. Alignment and spacing would be
inspected for conformance to
specifications. Visual inspection of the
root pass, filler passes, and cap would be
made, and any defects would be removed by
grinding. Following welding, radiographic
crews would make X-rays of completed welds
as required by 49 CFR 192. Welding would
conform strictly to the specifications of
codes (API 1104). Rejected welds would
either be repaired or cut out, depending
upon the severity of the defects. Field
weld joints would be coated, utilizing
thin-film, tape, shrink sleeves or similar
type coating. Pipe coating would be
inspected with a "jeep" to detect holidays
or other damage to the coating. Repairs
would be made using patch sticks.

The welded pipe would then be 1ifted and
lowered into the ditch by a series of
side~boom tractors with slings acting in
unison and spaced so that the weight of
supported pipe would not cause buckling or
other damage. Wherever there is a break in
the continuous welded pipe, separate tie-in
crew would be required to manually weld
together the lowered~in pipe strings to
complete the pipeline section. Other
locations requiring tie-in welds include
valves, road crossings, river crossings,
compressor stations, and other special
crossing areas.

Backfilling procedures would comly with
specifications regarding protection of the
pipe and coating. Selected granular
material would be placed around and under
the pipe to protect the pipeline whenever
the ditch passes through material that could
damage the coating, to mitigate buoyancy
problems (outside of floodplain areas), and
to protect against excessive loss of pipe
cover due to erosion. In all areas where
these potential problems do not exist, ditch
spoils would be used as backfill and placed
in direct contact with the pipe. In active
floodplains and at stream crossings where
buoyancy control is required, concrete
bolt-on weights or continuously concrete
coated pipe would be installed. Ditch plugs
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would be used in areas where potential
excessive erosion along the ditch line could
affect pipeline integrity. After the
completion of the various backfill
procedures, the backfill crews would
complete the filling of the trench to about
1 foot over the top of the pipe using either
ditch spoil or select backfill material.

The remaining ditch spoil material would be
used to complete ditch backfill and crown
the ditch. In sensitive stream and wetland
areas, excess ditch backfill could be
removed to designated spoil-disposal areas.

Clean-up procedures would be performed
following pipe laying and backfilling and
would include the final grading of the
pipeline right-of-way and the shaping of a
crown over the pipeline ditch, as required.
Restoration procedures, such as seeding and
fertilizing, would be performed as required
to mitigate erosion, minimize siltation, and
encourage the natural revegetation of
disturbed areas. In addition to
right- of-way restoration, other disturbed
construction areas such as material sites,
camps, and temporary access roads would be
restored to an acceptable condition and
revegetated as required. The planned
long-term approach to stabilizing disturbed
areas involves natural revegetation and
reinvasion by native species.

Hydrostatic testing of the pipeline
would be conducted during the final summer
of construction in each spread. Hydrostatic
testing would be performed using water from
local sources. Water would be withdrawn
from designated surface water sources with
the capacity to supply the desired volumes
without adversely affecting aquatic habitats
and associated biota. It has been assumed
that hydrostatic testing could be
accomplished using untreated water without
the aid of freeze depressant additives.
Following testing, water releases would be
confined to designated areas and diverted to
settling basins or to energy dissipators
where needed to avoid induced erosion.
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2.3.3 Special Pipeline Design

Certain areas along the pipeline
construction route such as river and stream
crossings, road crossings, foreign pipeline
crossings, and active fault crossings, would
require the use of special equipment,
materials, and procedures. These
requirements would be given special design
consideration on a site-specific basis.

2.3.3.1 Buried River and Stream Crossings

The proposed pipeline design has buried
crossings at rivers and streams, except at
four special river crossings where aerial
designs would be used due to site-specific
geotechnical, environmental, and/or
difficult construction conditions.

The objective of buried pipeline
crossing design would be to ensure that the
pipe is not exposed to the hydraulic and
abrasive forces of water flow and sediment
movement. Detailed design would evaluate
the potential for pipe exposure to
degradation and local scour of the river or
in the streambed. In addition, an
evaluation would be made of the potential
for pipe exposure to bank erosion.
Degradation, scour, or erosion would be
heavily dependent on the flow regime and
morphologic character of the stream or river
at the particular location and would be
mitigated by site-specific design.

Wherever possible, river or floodplain
crossings would be aligned, as near as
practical, at right angles to the direction
of flow. This orientation would be to
prevent channelization along the
right-of-way and to minimize the length of
the crossing. Where a river or floodplain
must be crossed at an angle to the flow, the
need for structures to control the river or
stream and prevent channelization would be
evaluated and designed and utilized where
appropriate. In assessing the potential for
riverbed scour, floodplain erosion, and the
need for pipe buoyancy control, design
discharges, and corresponding water levels

would be evaluated. Such design would be
based on:

-  Statistical flood frpquencies obtained
from analyses of local or regional flood
data;

- Regional relationships between maximum
recorded discharge and drainage area,
where regional streamflow records are of
sufficient quality and duration; and

- Regional relationships between drainage
area and extreme discharges obtained by
unit hydrograph techniaues.

Erosion and scour estimates are
generally based on hydraulic parameters
corresponding to design discharce unless
other discharge is considered to be critical.

Figure 2.3.3-1 presents three typical
configurations for three types of buried
river and stream crossings. The unweighted
crossing would be used where crossinas of
minor-streams and drainages require only
minimum cover depths and where pipe buoyancy
would not be a problem. Weighted river
crossing designs would be utilized to allow
pipeline construction in wet ditch areas or
for long-term pipe buoyancy control.
Selection of bolt-on weights or continunus
concrete coating would be based on
site-specific conditions.

Following pipe laying, trenches would be
backfilled with materials equal to or hetter
than the materials excavated. This would
minimize changes in channel characteristics
with respect to scour and erosive forces.
Use of rip-rap or other bank protection
techniques would be required in some
locations.

2.3.3.2 Aerial River Crossina

The proposed TAGS conceptual desian
identified four major river crossings that
would require independent aerial suspensinn
bridges due to known environmental and
difficult construction conditions. Aerial
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rather than buried crossings would be used
for the Yukon, Tanana, Gulkana, and Tazlina
rivers.

Figure 2.3.3-2 is a conceptual sketch of
the single-span bridge proposed for the
crossing of the Tanana, Gulkana, and Tazlina
rivers. Span lengths for the three
crossings are estimated to be 1,200 feet,
380 feet, and 700 feet, regpectively. The
Yukon River crossing would be an
independent, twin-span suspension bridge.

2.3.3.3 Road Crossinas

The proposed TAGS pipeline road
crossings would be designed and installed
with or without casings in accordance with -
49 CFR 192. Access roads into material
sites, camps, foreign pipelines, service
facilities, and private property would be
traversed uncased, as shown in
Figure 2.3.3-3. The 67 major highway and
road crossings would be evaluated on a
site-specific basis to determine if ‘an
uncased crossing can be used. Where
excessive wheel loads are anticipated or
concerns for pipeline integrity are
identified at road crossings, the advantages
and disadvantages of cased crossing will be
evaluated during the design phase.

Design and construction would be
coordinated with the Alaska Department of
Transportation and Public Facilities
(DOT/PF) for highway crossings, proper
authorizing agents for other public roads,
and private owners for access roads as
appropriate. Activities would be
coordinated with Alyeska Pipeline Service
Company where highway crossings are
proximate to its fuel gas line or where its
access roads are crossed by TAGS.

2.3.3.4 Foreign Pipeline Crossings

The design and construction of crossings
of foreign pipelines would require
consideration of site-specific conditions
and operational characteristics at each
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. the original ground surface.

crossing. The proposed TAGS route crosses
TAPS (above~ground and below-ground
sections), the TAPS fuel aas line, the
Kwaruk oil Tine (above-ground section),
producer gathering lines, the Haines
products pipeline, and the right-of-way for
the proposed ANGTS.

Crossings of abave-ground foreian
pipelines would he designed for minimal
impact to the foreian pipeline or respective
right-of-way. Although precise argles of
crossing would vary based upon site-specific
conditions at each crossing location, the
angle between the twe pipelines at the
crossing point would tend toward a right
angle (80° to 100°). The TAGS pipeline
would be buried a minimum of 2.5 feet below
A crossing
point at the midpoint between support bents
of an above-ground foreign pipeline would
minimize the impacts of construction.
Crossings would not be near anchors at valve
support locations. For additional safetv,
TAGS would utilize heavy pipe-wall
thicknesses through crossing areas. Figure
2.3.3-4(a) shows a typical crossing scheme
for existing above-ground TAPS or Kuparuk
0oil pipelines. Above-ground producer
gathering lines would be crossed by TAGS
using a similar scheme.

Crossings of below-ground foreiar
pipelines would also be designed to minimize
impact to the foreian pipeline and
respective right-of-way. Crossing arales
for large-diameter, buried, foreiagn
pipelines would also tend toward a right
angle. The TAGS pipeline would be buried in
an above-ground berm where it crosses
Targe-diameter buried foreian pipelines.
Berms would be constructed to allow
temporary construction and long-term
permanent through-access for TAGS and 3
respective foreian pipeline activites. The
height of the berms would be such that the
TAGS pipeline, elevated a minimum of 6
inches above the existina ground surface.
would attain a cover depth of at least 2.5
feet. The TAGS pipeline would he insulated
throughout bermed sections and would be
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constructed with heavy pipe-wall
thicknesses. Figure 2.3.3-4(b) shows a
typical crossing section for existing
below-ground TAPS pipeline sections or
proposed below-ground ANGTS pipeline
sections should the ANGTS pipeline be
constructed prior to TAGS.

Crossings of the below-ground Haines
products pipeline would involve burial of
the TAGS pipeline beneath the Haines line.
A minimum of 1 foot of clearance would be
maintained between the TAGS and the Haines
pipeline. Select granular backfill would be
utilized to replace the original material
excavated from the TAGS ditch. Crossing
angles would vary, based upon site-specific
conditions. Figure 2.3.3-4(c) shows a
typical crossing of a below-ground foreign
pipeline, where the TAGS pipeline s buried
beneath the foreign pipeline.

Crossings of the TAPS fuel gas line
would be made along with cased Dalton
Highway crossings. Road crossing
construction would be of the open-trench
type with necessary support and protection
provided for the fuel gas line during
construction. Select backfill material
would be utilized throughout the road
crossing length, including that area where
the fuel gas line would be crossed.
Crossings would tend toward right angles to
minimize construction impacts. Figure
2.3.3-3(b) shows a typical cased
road-crossing scheme, including the fuel gas
line.

2.3.3.5 Active Fault Crossings

Three major active fault zones would be
traversed by the TAGS pipeline--the Donnelly
Dome, Denali, and McGinnis faults between
Delta and Summit Lake. Crossings over
active faults would be elevated on steel
beams at grade or elevated on vertical
support members (VSM) as shown on Figure
2.3.3-5.

The major hazards affecting pipeline
operations in these areas are:

1) differential movement along the fault
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zone; 2) soil liquefaction; and 3) ground
motions. The Denali Fault represents the
greatest hazard from differential movement.
The McGinnis fault crossing, in the vicinity
of the Denali Fault would cross the active
floodplain of both Miller and Castner creeks
and would be underlain by extensive deposits
of thawed floodplain soils.

In the Donnelly Dome and Denali fault
areas, the pipeline would be elevated on
steel cross-beems supported by precast
concrete ties at grade, as shown in Figure
2.3.3-5(a). Since the McGinnis fault area
falls within an active floodplain, the
horizontal support beams would be raised
above the highest expected water elevation
on steel vertical support members, as
depicted in Figure 2.3.3-5(b). In all
above-ground areas, the pipeline would be
installed with foamglass insulation
protected by a metal jacket. Typically,
supports would be spaced GO feet apart and
anchors would be provided about every
1,200 feet. '

2.3.4 Special Construction Areas

Seven special construction areas have
been identified by YPC along the proposed
TAGS alignment. Those areas are: Atiqun
Pass, the Sukakpak Mountain area, Yukon
River, Moose Creek Dam, Phelan Creek,
Keystone Canyon, and the TAPS terminal
construction area. Each of these locations
involves special engineering constraints,
environmental sensitivities, or land-use
conflicts associated with the siting of two
or more pipelines.

2.3.4.1 Atigun Pass

The proposed TAGS pipeline route over
Atigun Pass is a narrow "pinch point"
intended to accommodate rcad transportation
and pipelines from the North Slope. See
Figure 2.3.4-1 for a map of the Atigun Pass
construction area. i

Atigun Pass is the highest point to be
crossed by the TAGS pipeline in the Brooks
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Range. It is the only feasible route over
this section of the Brooks Range. A route
through the pass was therefore selected for
the state highway and the TAPS project and
has also been selected for the authorized
ANGTS pipetline and TAGS pipeline.

The TAGS pipeline route would ascend the
upper Atigun River valley on the west side
of the Dalton Highway and crosses TAPS at
the base of Atigun Pass. The route would
ascend the north side of Atigun Pass,
crossing the state highway, TAPS, and the
authorized ANGTS pipeline right-of-way. The
TAGS route then ascends roughly parallel to
the TAPS route to the continental divide,
where a second crossing of the highway and
the authorized ANGTS route would be made.
The TAGS route would then descend the south
side of the pass, proximate to the west side
of the authorized ANGTS route ard highway,
to the base of the pass. At the base of the
south side of Atigun Pass, the route crosses
the upper Chandalar River and parallels the
west side of the highway to the Chandalar
shelf. The closest proximity to TAPS would
be at the top of Atigun Pass, where TAGS
encroaches to within approximately 120 feet
of the oil pipeline.

An optional route through an alternative
pass 4.5 miles to the west was evaluated but
eliminated from further consideration
because the approach to the pass was blocked
by extensive talus slopes and rock glacier
in a steep narrow valley; was remote from
existing infrastructure; increased length by
3.5 miles, required 21.5 miles of
all-weather road and would require an
additional work camp. This option was
removed from further consideration.

Construction of the TAGS pipeline is
estimated to require two summers of work in
the pass area. Civil work to widen the
highway would be completed during the first
summer and pipeline installation during the
second summer. Summer highway traffic would
be carefully controlled on a 24-hour basis
by radio-equipped flagmen. Travel
interruption would be kept to a minimum.
Larger vehicles and oversized loads might
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experience some delay in order to pass the
construction area safely.

The second summer construction seasor
would be used entirely for pipeline
installation through the pass. Construction
would be performed 24 hours per day. The
total length of the construction would be
limited to approximately 1,700 feet at anv
one time. Excavated ditch material would bhe
hauled of f site to provide sufficient room
for pipe-laying operations. Roadway
widening would provide sufficient room for
pipe stringing (limited to 800-foot
sections) and welding operations. The pipe
would be Taid in 800-foot sections with
backfi11 accomplished as soon as all work is
com Teted on each 800-foot section as shown
in Figure 2.3.4-2. Upon completion of
pipe-laying operations, the roadway ditch
and surface would be restored.

2.3.4.2 Sukakpak Mountain Area

Within the Sukakpak Mountain area, the
alignments from Dietrich Camp into the
Koyukuk River valley would include routing
options that consider the least effects on
the existing highway, TAPS, the authorized
ANGTS right-of-way, scenic landscapes, and a
conf luence of the Dietrich and Rettles
rivers with the Middle Fork of the Koyukuk
River., Routing consideraticns would be to
avoid geotechnical, thermal, and hydrologic
conditions that are incompatible with, or
detrimental to, construction and cperation
of a high-pressure, chilled gas pipelire.

Alignment through this approximately
10-mile area would be given further
evaluation. The intent of design and
routing efforts would be to provide an
environmentally and visually acceptable
route through this area which also has
suitable geotechnical, thermal, and
hydrologic characteristics for location of a
high-pressure, chilled gas pipeline yet does
not affect existing facilities.
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2.3.4.3 Yukon River

The proposed TAGS pipeline would cross
the Yukon River approximately 1,000 feet
upstream from the existing Dalton Highway
Bridge by way of an independent suspension
bridge, as shown in Figure 2.3.4-3. Several
criteria limit the number of feasible
crossing points for the new bridge:
relatively narrow straight river section
would be needed for bridge piers; suitable
foundation conditions should exist for the
support of bridge piers and anchor
structures; suitable geotechnical conditions
should exist in the surrounding area for the
construction of pipeline approach segments;
access from existing infrastructures should
be reasonable; and the Tocation should not
affect existing river structures.

Conceptual design of a suspension
structure for the TAGS project is shown in
Figure 2.3.4-4. A twin-span bridge would be
designed for pipeline loading only. Each
span would be approximately 1,000 feet
Tong. Of the three piers required for this
structure, the central pier would be
constructed near the middle of the river on
a bedrock anchor. Three 120-foot-high steel
towers would support the main cables and
pipeline load. Wind struts, 120 feet wide,
would provide support for laterally strung
wind cables and wind loads. . ’

Design of the proposed bridge would
involve consideration of river flood levels,
ice scour conditions, high wind loads
characteristic of the Yukon Valley,
atmospheric icing loads, a wide range of
temperature variation, navigation, and
seismic loading. A site-specific
geotechnical investigation would be
necessary to determine the actual pier
location.

The TAGS above-ground pipeline crossing
of the Yukon River would be located
approximately 800 feet upstream of the
existing Yukon River bridge. Access to this
existing boat ramp area would be restricted
by the security zone for the bridge
abutments and for the above-ground pipeline
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on both bridge approaches. Due to the need
to secure the above-ground portion of the
pipeline from transition to transition, the
security zone for the TAGS Yukon River
crossing would be of greater size than the
TAPS security zone.

2.3.4.4 Moose Creek Dam

The TAGS pipeline crosses the Chena
River Flood Control Project {Moose Creek
Dam) southeast of the Fairbanks area. Moose
Creek Dam is approximately 6.5 miles Tong
and is oriented perpendicular to the TAGS
route. The TAGS route would cross the dam
on a flat floodplain 1.8 miles south of the
main channel of the Chena River. At the
point of pipeline crossing the dam heiaht is
approximately 40 feet, with 2.5:1 dam
slopes. A special crossing over the top of
the dam would be planned to prevent
disturbance to the earthen structure of the
dam.

Construction of the Moose Creek Dam
crossing would occur in two phases during
the first year of pipeline construction.

The first phase, which would involve civil
work only, would be conducted durina the
summer to ensure proper compaction of fill,
Rip-rap protection would be placed on the
upstream side of the structure except at the
80-foot-wide construction zone needed for
pipeline installation. The second phase
would involve the installation of the
pipeline, which would commence in the fall.
After completion of backfill, required
rip-rap protection would be placed on the
pipeline right-of-way.

2.3.4.5 Phelan Creek

The proposed TAGS alignment between the
mouth of Phelan Creek and the subsequent
crossing of Phelan Creek would include
co-use of the Richardson Highway areas.
Figure 2.3.4-5 is an area map of Phelan
Creek. The total length of gecial
construction would be approximately 10,500
feet, with three co-use areas totalling
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SECTION 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

7,800 feet. The Richardson Highway
throughout this area follows the break in
slope between the steep valley wall and the
wide braided floodplain of Phelan Creek. In
two areas, totalling approxi