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TO THE PARTY ADDRESSED:

The staff of the Federal Energy Requlatory Commission (FERC or
Commission) has made available a final environmental impact
statement (FEIS) on the construction and operation of the liquefied
natural gas (LNG) liquefaction plant, LNG storage and marine
loading facilities, and LNG tanker transport proposed in the above-
referenced docket. ‘

The staff prepared the FEIS to satisfy the requirements of the
National Environmental Policy Act. The staff concludes that
approval of the proposed action, with appropriate mitigating
measures as recommended, including receipt of necessary permits and
approvals, would have limited adverse environmental impact. ‘The
FEIS evaluates alternatives to various components of the proposal.

Yukon Pacific Company L.P. (Yukon Pacific) is seeking approval
of a specific site at Anderson Bay, Port Valdez, Alaska to export
LNG to destinations in Japan, Korea, and Taiwan. The proposed
action involves construction of:

. a 2.1 billion cubic feet per day LNG liquefaction plant;
- four aboveground 800,000-barrel LNG storage tanks;

. a marine facility to load two tankers within a 12-hour
period; and

. a cargo/personnel ferry docking facility.

. In addition, Yukon Pacific proposes to operate a fleet of 15
- LNG tankers, each having 125,000 cubic meters of cargo capacity.
" The fleet would make 275 trips per year. Construction of the
project would take 8 years with a peak work force of nearly 4,000
workers in the fifth year.

The FEIS will be used in the regulatory decision-making
process at the FERC. While the period for filing interventions in
this case has expired, motions to intervene out-of-time can be
- filed with the FERC in accordance with the Commission’s Rules of
Practice and Procedures, 18 -CFR 385.214(4d). Further, - anyone
. desiring to file a protest with the FERC. should do so in accordance

with 18 CFR 385.211.
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The FEIS has been placed in the public files of the FERC and
is available for public inspection in the:

Federal Energy Regulatory Commission
Division of Public Information

Room 3104

941 North Capitol Street, N.E.
Washington, DC 20426

Copies of the FEIS have been mailed to Federal, state, and
local agencies, public interest groups, libraries, newspapers,
individuals who have requested the FEIS, and other parties to this
proceeding.

Limited copies of the FEIS are available from:

Mr. Chris Zerby, Project Manager (Room 7312)
Federal Energy Requlatory Commission

825 North Capitol Street, N.E.

Washington, DC 20426

(202) 208-0111

Mr. Jerry Brossia

State Pipeline Coordinator
411 West 4th Avenue, Suite #2
Anchorage, Alaska 99501
(907) 278-8594

Lois D. Cashell, -
Secretary




EXECUTIVE SUMMARY

The Yukon Pacific LNG Project Final Environmental Impact Statement (FEIS) has been prepared
by the staff of the Federal Energy Regulatory Commission (FERC or Commission) to fulfill the
requirements of the National Environmental Policy Act. Among its other responsibilities, the FERC has
authority under Section 3 of the Natural Gas Act to approve or disapprove the place of export and the
construction and operation of facilities at this place of export. The U.S. Coast Guard, U.S. Department
of Transportation, U.S. Army Corps of Engineers, the Alaska State Pipeline Coordinator’s Office, Alaska
Department of Fish and Game, and the City of Valdez are cooperating Federal, state, and local agencies
for this FEIS.

The Draft Environmental Impact Statement (DEIS) for this project was issued in May 1993 and
a 45-day public comment period followed. During that time, we received numerous comments from
regulatory agencies as well as public groups, private individuals, and other concerned parties. Responses
to comments received have either been incorporated into the revised text of this FEIS as new or additional
information, or have been included in separate responses in appendix E. It was determined during review
of the comments that there was insufficient data available from Yukon Pacific Company L.P. (Yukon
Pacific) to address a number of comment areas including air quality, wetlands, and spoil disposal issues.

To obtain the information required to address these comments, we requested additional
information from Yukon Pacific in September 1993. A data response was prepared and a technical
conference was held in March 1994 for further clarification of the additional information. The conference
was attended by Region 10 of the U.S. Environmental Protection Agency, the FERC, the Alaska
Department of Environmental Conservation, and Yukon Pacific. Yukon Pacific followed up this meeting
with the preparation and submittal of an Issues Resolution Document summarizing all new information.
A Final Issues Resolution Document, incorporating agency comments, was filed in July 1994 and the
information incorporated into the FEIS.

PROPOSED ACTION

Yukon Pacific is seeking approval of a specific export site at Anderson Bay, Port Valdez, Alaska.
Yukon Pacific proposes to construct and operate facilities to liquefy natural gas delivered to Port Valdez
via pipeline from the North Slope; briefly store the liquefied natural gas (LNG); and transfer the LNG
at a marine terminal in Anderson Bay to LNG tankers for export to various Asian Pacific Rim countries.

The Yukon Pacific LNG facility would receive and liquefy 2.1 billion cubic feet per day of
conditioned natural gas delivered by pipeline from Prudhoe Bay. The entire plant site would occupy a
land area of about 390 acres. Major facilities in the plant would include four LNG process trains
consisting of gas pretreatment and liquefaction, four 800,000-barrel aboveground LNG storage tanks, and
a marine facility to load two tankers of 125,000 cubic meters capacity within a 12-hour period. At
planned capacity, a fleet of 15 double-hulled LNG tankers would transport the LNG through U.S.
territorial waters to receiving terminals in the Pacific Rim, making about 275 loaded voyages per year.

Construction of the proposed facilities would permanently affect approximately 426 acres of
predominantly spruce-hemlock forest, wetland, and non-wetland subtidal marine habitats. The site,
because of its steep topography, would require extensive recontouring, through excavation and filling,
to create bedrock benches on which the facility structures would be constructed. This would result in
about 3.3 million cubic yards of excess excavated materials requiring disposal (2.6 million cubic yards
of overburden and 0.7 million cubic yards of rock).
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The period of construction would be about 8 years, with a peak workforce of 4,000 anticipated
in the fifth year. Yukon Pacific proposes to house this workforce at the east end of the construction site,
on the banks of Seven Mile Creek, using only marine access for the transportation of all materials,

supplies, and personnel. A dam and 3.5-acre reservoir on Seven Mile Creek would supply both potable

and construction water needs.

From a resource perspective, impacts are expected to be localized and minor overall. Resident
freshwater fish resources are limited in distribution at the site and are not expected to be impacted.
Impacts on wildlife are expected to be minor: waterfowl and shorebirds are limited by a lack of suitable
habitat; raptors are known to nest in the area, but none at the site itself; large mammals occur in low
numbers in the vicinity of the project and impacts on small mammals and furbearers would be limited
to the loss of forest habitat through site clearing and preparation. The prospect of human/bear encounters
has been identified and Yukon Pacific will be required to submit a mitigation plan before beginning
construction. Site development would result in the loss of about 35.7 acres of estuarine and palustrine
wetlands and 13.1 acres of non-wetland subtidal marine habitats, for which specific mitigation plans will
be required before construction. Estuarine spawning areas at the mouths of Seven Mile and Nancy
Creeks would require protection through the avoidance of in-stream or near-stream activities during
sensitive periods. Measures to ensure that marine mammals are not present, and therefore not affected
by construction, have been recommended. No federally listed or proposed endangered or threatened plant
or wildlife species have been reported in the vicinity of the site.

No previously recorded or newly identified cultural resource sites were identified. Subsistence
use of fishery and marine mammal resources would be minimally affected from increased shipping in
Prince William Sound. The Yukon Pacific LNG Project would significantly increase total employment
and population in the City of Valdez during construction and operation of the plant and would stimulate
economic activity both in the short and long term.

ALTERNATIVES CONSIDERED

We reviewed the No Action Alternative, which would avoid all of the environmental effects of
the project, but which would result in the entire Trans-Alaska Gas System (TAGS) Project, including the
pipeline, not being built. This FEIS summarizes the analysis of alternative sites in the TAGS FEIS which
supported the U.S. Department of Energy’s disapproval of all sites other than the proposed Valdez
(Anderson Bay) location for the place of export (DOE, 1989).

We examined six alternatives to the proposed construction camp at Seven Mile Creek, including
other locations within or adjacent to the construction site as well as use of the existing camp site in
Valdez, in combination with different modes of transport of workers. Of the onsite alternatives, none
offered environmental advantages over the proposed Seven Mile Creek site and therefore did not warrant
further consideration. The Valdez camp site alternative, however, did offer environmental opportunities
which the staff further examined and for which public comment was sought. As a result of these
comments and further analysis, the onsite camp location at Seven Mile Creek was determined to be
preferable.

We also examined six potential sites for the disposal of the rock and overburden materials
excavated in excess of fill requirements during site preparation. These included onshore, open-water,
and combination disposal options. Means to reduce impacts on intertidal and subtidal wetlands featured
prominently in the review. Following public consultation on the DEIS and additional information
developed by Yukon Pacific, a combination of 1and and marine disposal methods was found preferable.




AREAS OF CONCERN

On January 31, 1992 the FERC issued a "Notice of Intent to Prepare a Draft Environmental
Impact Statement on the Yukon Pacific LNG Project and Request for Comments on Environmental
Issues” (NOI). The NOI was sent to Federal, state, county, and local agencies; newspapers; libraries;
and individuals. Public scoping meetings were conducted on May 19, May 21, and May 26, 1992 in
Anchorage, Fairbanks, and Valdez, Alaska, respectively. Additional public meetings following the
issuance of the DEIS were conducted on June 8, and June 10, 1993 in Anchorage and Valdez, Alaska,
respectively.

Issues raised during scoping and through letters included concerns about: the seismic design
criteria being applied for the site in view of historic records of seismic activity in the area; the effects
of surface and groundwater withdrawals on local flowages, with secondary effects on anadromous fish;
disturbance to the marine shoreline habitat during construction and filling; impacts on sport and
subsistence hunting and fishing during construction and operations; avoidance and mitigation of wetlands;
cumulative effects of LNG operations, tanker operations and existing Alyeska Marine Terminal and
refinery operations, on local air quality; loss of recreation, aesthetics, and usage of Anderson Bay; impact
of large influx of construction and permanent workers on local resources; effect of increased ship traffic
on the Prince William Sound Vessel Traffic Service Area; and the safety of LNG tankers in addition to
the existing crude oil tanker traffic in Prince William Sound. '

ENVIRONMENTAL STAFF’S CONCLUSIONS AND RECOMMENDATIONS

Information provided by Yukon Pacific and further developed from data requests, field
investigations, literature research, alternatives analyses, and contacts with Federal, state, and local
agencies and individual members of the public indicates that construction of the proposed Yukon Pacific
LNG Project would result in a limited adverse environmental impact during construction and operation.
As part of our analysis, we have developed specific mitigation measures, including additional studies and
field investigations, that we believe to be appropriate and reasonable for the construction and operation
of the LNG production and shipping facilities to proceed. We believe that these measures would
substantially reduce the environmental impact that would result from construction and operation of the
project and ensure the safety of the facility as proposed. Where additional studies or field investigations
are recommended, significant impacts that are identified would either be avoided or mitigated to non-
significant levels.

We (the Commission staff) conclude that if our recommended mitigation measures to reduce the
anticipated environmental impact are adopted and if the appropriate permits and approvals are obtained,
the construction and operation of the proposed facilities would be an environmentally acceptable action.
We evaluated several alternatives associated with various aspects of the proposed facility in our efforts
to establish those most environmentally preferable in both the short and long term. We are therefore
recommending that our mitigation measures be attached as conditions to any authorization issued by the
Commission for a place of export and the construction and operation of facilities at this place of export.
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1.0 INTRODUCTION

The Federal Energy Regulatory Commission (FERC or Commission) has prepared this
Final Environmental Impact Statement (FEIS) to assess the environmental effects of a proposal by
Yukon Pacific Company L.P. to liquefy and export liquefied natural gas (LNG) from a site at
Anderson Bay, Valdez, Alaska to destinations in Japan, South Korea, and Taiwan. On December
3, 1987, Yukon Pacific Corporation filed an application with the Commission in Docket No. CP88-
105-000 for authorization for a place of export and the construction and operation of facilities at
this place of export at Anderson Bay. On March 9, 1992, Yukon Pacific Corporation filed an
amendment with the Commission in Docket No. CP88-105-001 to substitute its new ownership
structure, Yukon Pacific Company L.P., as the applicant in the proceeding (both are referred to
in this FEIS as Yukon Pacific)l/. The project consists of the site of export, including the
liquefaction plant, the marine terminal, the LNG tankers, and the transit of LNG by ship through
U.S. territorial waters and is referred to in this FEIS as the Yukon Pacific LNG Project.

1.1  RELATIONSHIP TO PREVIOUS ACTIONS

On December 5, 1986, Yukon Pacific filed an application with the Bureau of Land
Management (BLM) and the U.S. Army Corps of Engineers (COE) to construct a large diameter,
buried, chilled gas pipeline between Prudhoe Bay, Alaska and Anderson Bay, Valdez, Alaska for
export purposes. This application, including the downstream liquefaction and transportation
facilities, is known collectively as the Trans-Alaska Gas System (TAGS) Project.

On December 18, 1986, Yukon Pacific filed a petition with the Commission for a
Declaratory Order in Docket No. GP87-16-000 on whether the Commission has jurisdiction over
the TAGS Project under Section 3 and/or 7 of the Natural Gas Act (NGA). On May 27, 1987,
the Commission issued its Declaratory Order determining in part that the Commission has authority
under Section 3 of the NGA to approve or disapprove the place of export for the Yukon Pacific
LNG Project, but declined at that time to exercise any discretionary authority it may have under
Section 3 to regulate the siting, construction, and operation of the TAGS pipeline from Prudhoe
Bay to Anderson Bay.

On December 3, 1987, Yukon Pacific also filed an application with the Economic
Regulatory Administration (ERA) of the U.S. Department of Energy (DOE) in Docket No. 87-68-
LNG for authority to export up to an average of 14 million metric tons of LNG annually for 25
years to Japan, South Korea, and Taiwan. A Presidential Finding was issued on January 12, 1988,
which determined that the effects of the exports of Alaska natural gas on American consumers
would comply with Section 12 of the Alaska Natural Gas Transportation Act (ANGTA) in the
context of current and protected future energy markets, and that this finding should not hinder the
completion of the Alaska Natural Gas Transportation System (ANGTS) which was previously
authorized to transport North Slope natural gas to the lower-48 states.

Since the BLM and the COE were already preparing an Environmental Impact Statement
(EIS) on the entire TAGS Project, the BLM requested the FERC on June 5, 1987 to participate
in the BLM/COE EIS as a cooperating agency. Although applications were not yet filed with the
FERC or the DOE, the FERC agreed to participate as a cooperating agency on July 1, 1987. The
DOE also participated as a cooperating agency. A "tiered" process was agreed upon using an

Y The vertical line in the margin identifies text that has been modified in this FEIS and differs from the corresponding text in
the DEIS.
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initial overview EIS of the entire project from its North Slope gas conditioning facility to tanker
transport of the LNG. The EIS examined alternative terminal locations and accompanying pipeline
route variations. It was understood that additional detailed environmental work would be required
on specific elements of the project when permits and approvals were requested and acquired. In
June 1988, the TAGS FEIS was issued.

The Department of Energy, Office of Fossil Energy (DOE/FE), successor to the ERA,
granted authorization for the export under Section 3 of the NGA in Opinion and Order Number
350, issued November 16, 1989. The DOE Order relied on the TAGS FEIS in assessing the
environmental consequences of granting the proposed export. Condition F of the order requires
that all aspects of the export be implemented in accordance with all applicable environmental
procedures, requirements, and mitigative measures imposed by Federal and state agencies.
Further, the order directs ... the FERC to consider the safety and environmental aspects of the
export site and facilities, including the liquefaction plant, the marine terminal, the LNG tankers
and their routes in Prince William Sound and U.S. territorial waters, prior to approving any export
site or facilities” (DOE, pg 37, 1989).

The DOE Order also concluded:

a) "With respect to the place of exportation for the LNG..., all locations other than
Port Valdez, Alaska are rejected"2/

b) "Except for the authority under DOE Delegation Order 0204-112 over the export
site, including the liquefaction plant, marine terminal, and related transportation
of LNG, the Federal Energy Regulatory Commission (FERC) shall exercise no
authority over the export project....."

In accordance with the tiered process, the FERC Declaratory Order, and the DOE Order
350, the Commission has prepared this FEIS for the place of export and the construction and
operation of facilities at this place of export.3/ The issues addressed are limited to the four issues
mandated by the DOE Order and confined to the FERC’s jurisdiction described in the Declaratory
Order. Issues associated with conditioning plant(s) on the North Slope, the TAGS pipeline, and
reconsideration of previously studied locations for the export site or new locations are not
addressed in this FEIS.

12  PURPOSE AND NEED

The Yukon Pacific LNG Project is a major component of the overall TAGS Project.
Yukon Pacific asserts that a significant opportunity exists in the mid-1990s to market Alaska North
Slope natural gas in the Asian Pacific Rim nations. The TAGS Project would respond to that
market in the sale of up to an average of 14 million metric tons of LNG annually for 25 years
(equivalent to 660 billion cubic feet of natural gas). The LNG from the TAGS Project would be
marketed in Japan, the Republic of South Korea, and Taiwan. Yukon Pacific proposes to sell LNG

2/ This action was not to be interpreted as approval of the Valdez site. The DOE required that "the FERC conduct its own
examination of the health, safety, and eavironmental impacts associated with Yukon Pacific’s use of the Valdez site.”
3/ It should be noted that the DOE/FE authorizationto export is under appeal by Alaskan Northwest Natural Gas Transportation

Company in the U.S. Court of Appeals for the District of Columbia Circuit, and that on May 10, 1991, Circuit Judges
Silberman and Williams ordered that the appeals be held in abeyance pending disposition by the FERC of Docket Nos. CP88-
105-000 and GP87-16-000.
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to all three nations but contends that the 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.

1.3  PURPOSE AND SCOPE OF THIS STATEMENT

The FERC is the lead Federal agency for the preparation of this FEIS in compliance with
the requirements of the National Environmental Policy Act (NEPA) and the Council on
Environmental Quality (CEQ) regulations for implementing NEPA (40 Code of Federal Regulations
[CFR] 1500-1508). The FERC will consider the application for authorization for a place of export
and the construction and operation of facilities at this place of export for LNG under Section 3 of
the NGA. The assessment of environmental impacts is an important and integral part of the
decision. An authorization for a place of export and the construction and operation of facilities at
this place of export will be granted only after examining the health, safety, and environmental
impacts associated with the Anderson Bay site.

This FEIS was prepared by the FERC staff in compliance with NEPA and the
Commission’s implementing regulations under Chapter I, Title 18, CFR Part 380. The U.S. Coast
Guard (Coast Guard), the U.S. Department of Transportation (DOT), the U.S. Army Corps of
Engineers (COE), the Alaska State Pipeline Coordinator’s Office (SPCO), the Alaska Department
of Fish and Game (ADFG), and the City of Valdez are cooperating Federal, state, and local
agencies for this project. Our principal purposes in preparing this FEIS are to: 4/

. Identify and assess potential impact on the natural and human environment that
would result from the implementation of the proposed action.

. Assess reasonable alternatives to the proposed action that would avoid or minimize
adverse effects on the environment. :

. Identify and recommend alternatives and specific mitigation measures to minimize
the environmental impact.

. Facilitate public involvement in identifying significant environmental impact.

This FEIS addresses the environmental impact of the proposed LNG facilities on the
Anderson Bay site, the marine terminal, the LNG tankers, and transit of LNG by ship through
U.S. territorial waters only.

1.4  ALTERNATIVES TO THE PROPOSED ACTION

The Commission can take one of three basic courses of action in processing an application
such as this. It may grant the application with or without conditions; postpone action pending
further study; or deny the application. Implicit in this determination is an examination of
alternatives to the proposal and of modifying options.

In bpreparation of this FEIS the Commission has considered alternatives to the proposed
action on several levels. These are described in detail in sections 2.2 to 2.4. The DOE previously
concluded that the Valdez export site (Anderson Bay) is preferable to all other export sites that

4/ Pronouns "we," "us,” and "our” refer to the environmental staff of the Office of Pipeline Regulation.
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were considered in the TAGS EIS and disapproved all sites other than the Valdez site (DOE,
1989). This decision was made after evaluation of the Valdez site and other alternative sites
evaluated during preparation of the TAGS EIS. Accordingly, further consideration of alternative
sites is outside the scope of this FEIS. We will, however, summarize and incorporate by reference
the relevant sections of the TAGS FEIS on this issue in this FEIS.

During the course of the scoping discussions and in further exchanges with the public and
agencies, features of the proposal on the Anderson Bay site raised concern. The most notable of
these were the location of the construction work camp and the disposal of excess excavated
materials. We evaluated several alternatives to reduce their impact. Yukon Pacific proposes to
locate the construction camp along the bank of Seven Mile Creck. We considered other locations,
including the City of Valdez. Yukon Pacific proposes to dispose of excess rock at locations onsite
which would affect wetland and intertidal areas. Alternatives for disposal of excess rock at several
other onsite locations and ocean disposal were evaluated. Finally, we considered denial or
postponing the action pending further study.

1.5 PUBLIC REVIEW AND COMMENT

The Commission issued a Notice of Intent to Prepare a Draft Environmental Impact
Statement on the Yukon Pacific LNG Project and Request for Comments on Environmental Issues
(NOI) for the proposed Yukon Pacific LNG plant on Anderson Bay in Port Valdez, Alaska on
January 31, 1992. At this time the FERC requested comments on the environmental issues
associated with the construction of Yukon Pacific’s proposed LNG plant site. Scoping meetings
were held in Anchorage, Fairbanks, and Valdez, Alaska on May 19, 21, and 26, 1992,
respectively, to solicit input from interested individuals concerning issues to be addressed in the
Draft Environmental Impact Statement (DEIS). The notice of scoping meetings was published in
a separate Notification of Public Scoping Meetings on Environmental Issues, issued by the FERC
on April 28, 1992.

A mailing list for the NOI was prepared by the FERC identifying individuals and
organizations having a potential interest in the project and the development of the DEIS. The
mailing list included City of Valdez representatives, state agency representatives, state and local
conservation organizations, elected officials (U.S. Representative, Senators, Governor), and Federal
agency representatives. The NOI mailing list for the Yukon Pacific LNG Project included
approximately 280 individuals and organizations.

Comments on the proposed project were received in response to the NOI and during the
scoping meetings. Issues and concerns raised include:

. Seismic Concerns. Seismic criteria for the site and the design of plant facilities to
withstand seismic events. Large, locally produced waves due to seismic slumping
impacting tankers at berth.

° Water Resources. Impacts of utilizing potential groundwater and surface supply
sources and in-stream flow determinations for surface water supply streams utilized
by anadromous fish, including the impact on Seven Mile Creek and beach.

] Marine Habitat. Construction and fill would disturb and cover marine vegetation,

estuarine areas, salmon spawning habitat, and nursery habitat utilized by
outmigrating salmon fry in Anderson Bay.
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Wildlife. Construction and operations could impact resident and migratory birds
and other species and the increased human population could impact sport and
subsistence hunting and fishing.

Wetlands. Delineate wetlands, provide adequate mitigation and compensation for
loss of wetlands and estuary/rearing/spawning habitat, and make a thorough
evaluation of practicable alternatives to avoid wetlands.

Air Quality. The combined effect of all LNG plant and tanker emission sources
on air quality, the need to describe control technologies to reduce or prevent
emissions, the impact of thermal releases on air circulation and weather patterns
in the basin.

Land Use/Recreation. Loss of recreation, aesthetics, and fishing usage in
Anderson Bay and compensation for the public for exclusive use of Chugach
National Forest land.

Socioeconomic Impact. The impacts caused by the construction and permanent
workforce on the City of Valdez and use of public resources, including fish,
wildlife, birds, wood gathering, campgrounds, as well as the impact of the project
on subsistence resources (including Native harvest of sea otters).

Effects of Increased Shipping. The adequacy of radar and other communication
systems to control increased traffic, conflicts with glacial ice, and increased
shipping in Prince William Sound could affect sea lion rookeries, fish, and marine
mammals. The impact on any alternative LNG tanker anchorage separate from the
anchorage TransAlaska Pipeline System (TAPS) tankers presently use, in terms of
the effect an alternative site’s security, safety, and exclusion zones, on present use
of the area.

Public Safety. Probability and consequences of a major LNG spill resulting in a
vapor cloud release. Consequences of an accident at the Alyeska Pipeline Service
Company (Alyeska) Marine Terminal on the LNG tankers impacting the LNG
tankers at berth or enroute and vice versa. The nature and costs of environmental
restoration required in event of a worst-case LNG accident.

Alternatives. The proposed site at Anderson Bay had been previously rejected by
the Federal Power Commission (FPC) in a 1976 DEIS.

Cumulative Impact and Indirect Effects. Air and water quality in Port Valdez
basin would diminish due to addition of an LNG terminal in combination with
Alyeska’s Marine Terminal at Jackson Point and other industrial facilities such as
the Petro Star Refinery.

Mitigation. Measures to mitigate project impacts be contained in the FEIS.

_ However, as stated in the January 31, 1992 NOI, issues associated with conditioning
plant(s) on the North Slope, the TAGS pipeline, and alternative locations for the export site are
outside the scope of this FEIS. The above issues were addressed in the TAGS FEIS or DOE Order
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The FERC issued the DEIS on May 14, 1993 and initiated a 45-day comment period.
Approximately 280 copies of the DEIS were circulated for comment to various Federal, state, and
local government agencies; elected officials; environmental groups and organizations; local
libraries; private citizens; and other potentially interested parties. Seventeen comment letters were
received from various agencies and interested parties. In addition, public meetings to receive
comments on the DEIS were held on June 8, and June 10, 1993 at Anchorage and Valdez, Alaska,
respectively. Comments on the DEIS and the FERC staff’s responses to those comments appear
in appendix E of this document. The concerns expressed during the scoping process and others
identified during the preparation of the FEIS are addressed in the appropriate sections of the FEIS.
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2.0 PROPOSED ACTION AND ALTERNATIVES
21 PROJECT DESCRIPTION

The proposed LNG plant and marine terminal would be located at Anderson Bay,
approximately 3 miles east of the Valdez narrows on the south shore of Port Valdez. This site is
located 3.5 miles west of the existing TAPS oil terminal (Alyeska Marine Terminal) and 5.5 miles
west-southwest of the City of Valdez (figure 2.1-1). When completed, the facilities would occupy
_ approximately 390 acres of a 2,630-acre site owned by the State of Alaska. The remaining 2,240
acres would be preserved as a buffer zone. During plant construction, about 426 acres would be
located within the construction limits—392 acres on land, and 34 acres in adjoining tidal and
subtidal areas. The land is moderately steep bedrock generally covered with layers of saturated
organic material and overburden, which supports a dense, old-growth forest and scattered wetlands.
The majority of land surrounding the site is within the Chugach National Forest, and the small
amount of land contiguous to the site on the east and west sides which is not within the Chugach
National Forest, is owned by the State of Alaska.

The proposed project consists of a 2.1 billion cubic feet per day (bcfd) matural gas
liquefaction plant, four 800,000 barrel LNG storage tanks, a marine loading facility, and a
cargo/personnel ferry dock facility. An artist’s concept of the proposed plant is presented on figure
2.1-2. The general arrangement of the LNG plant and marine terminal is presented on figure 2.1-
3. Site details are provided on figure 2.14, sheets 1 through 3.

In addition to the shore facilities at full planned capacity, a fleet of 15 LNG tankers, each
having 125,000 cubic meters of cargo capacity, would transport LNG beyond U.S. territorial
waters to destinations in Japan, Korea, and Taiwan. Full project development would require about
275 tanker loadings per year.

Figure 2.1-5 presents a simplified process flow diagram showing the various components
of the project. For design and discussion purposes, these are subdivided into three broad
categories: 1) the LNG plant, which would consist of four LNG process trains for gas
pretreatment and liquefaction, and four 800,000-barrel aboveground cryogenic storage tanks (the
plant would be designed for the future addition of a fifth process train and storage tank); 2) the
marine facilities, which would consist of two LNG tanker berths and loading arms, and a
cargo/personnel ferry dock; and 3) the LNG tankers. .

2.1.1 LNG Plant

Natural gas that has been conditioned on the North Slope would enter the LNG plant
through a 42-inch-diameter pipeline at a rate of up to 2.3 bcefd and a pressure of 1,300 pounds per
square inch gauge (psig). After removing about 0.2 bcfd for fuel gas utilization by system
equipment, the feed gas would be split into four 20-inch lines, each going to one of the separate
but identical parallel liquefaction trains. The first stage is pretreatment, whereby the feed gas is
cleaned to remove undesirable components remaining after initial gas treatment on the North Slope.
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The estimated composition of the feed gas (units in mole percent) is as follows:

Design Feed Gas Composition

Nitrogen 0.70 n-Butane

Methane 89.87 i-Pentane
Ethane 5.94 n-Pentane
Propane 1.88 n-Hexane
i-Butane 0.75

0.82 -

0.02
0.01
0.01

The pretreatment and liquefaction processes would occur in the liquefaction trains located on a
bench at elevation 175 feet toward the east end of the site (see figure 2.1-4). Each train would
occupy an area 600 feet by 550 feet. The major facilities associated with each train are shown on

figure 2.1.1-1.

2.1.1.1 Pretreatment

The feed gas would first enter a feed separator to remove pipeline liquids, followed by
drying in one of two parallel feed driers to reduce water content from an estimated 4 parts per

million by volume (ppmv) to 1 ppmv.
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reactivated by a drier reactivation heating and cooling cycle. The molecular sieves would also
remove any minor volumes of carbon dioxide, although most or all of this would be removed at
a gas conditioning facility located at Prudhoe Bay. The exiting gas would then be filtered to
remove adsorbent dust before being passed through a Mercury Guard Vessel to adsorb mercury
to prevent mercury-induced corrosion in subsequent process steps.

Feed gas impurities removed by these pretreatment processes typically include particulates,
dust, iron oxide, lubricant oils, and possibly some petroleum liquid condensates. Effluent from
the feed gas separator would be collected at a lift station, combined with other oily wastewater,
and pumped to the LNG plant/marine terminal’s oil/water separator. This effluent then would
receive further treatment at the site’s wastewater treatment plant (see section 2.1.1.5).

2.1.1.2 Liquefaction

Pretreated feed gas from the dehydration system would enter the liquefaction system within
the process train. The feed gas ultimately would be liquefied using a mixed refrigerant (MR)
cycle. The constituents of the MR fluid would be nitrogen, methane, ethane, and propane in
appropriate proportions. Multi-stage precooling both for the MR and for the feed gas would be
provided by a closed-cycle propane refrigeration system. The feed gas would be precooled in
successive propane evaporators prior to entering the MR refrigeration portion of the system. Final
refrigeration, resulting in the LNG product, would occur in the main cryogenic heat exchanger.
Yukon Pacific’s contractor studied four cases to determine the benefits of seawater cooling versus
air cooling for the propane and MR cooling requirements and recommended air cooling for the
total plant.

The refrigerant in the closed-cycle MR system would be circulated by three centrifugal
compressors, each driven by a 37,000-horsepower (hp) gas turbine. The compressors would be
operated in series, progressively increasing the pressure. The high pressure refrigerant after
precooling by propane evaporators would flow to a liquid/vapor separator. The propane
refrigeration system would use a four-stage propane compressor driven by a 37,000-hp gas turbine.
The separated streams would provide refrigeration and ultimately liquefaction and subcooling of
the feed gas within the main cryogenic heat exchanger.

The LNG exiting the main cryogenic heat exchanger would be expanded to 18 psig. An
LNG flash drum would separate flash gas which would be warmed and compressed by a 6,400-hp
gas turbine-driven compressor and sent to the fuel gas system. Finally, the LNG from the LNG
flash drum would be pumped to one of the four LNG storage tanks at a design flow rate of 0.55
befd.

2.1.1.3 Refrigerant Separation

Refrigerants required in the refrigeration system for the liquefaction portion of the facility
consist of nitrogen, methane, ethane, and propane. Nitrogen would be obtained from an onsite air
separation plant, while methane would be obtained directly from the feed gas process stream. The
other hydrocarbon refrigerants (ethane and propane) would be extracted from the feed gas by a
fractionation system. Only one fractionation system would be provided for the entire facility but
it would be capable of using treated feed gas from any of the four trains.

Feed gas for the fractionation system would be taken as a slipstream of about 0.235 befd.
This would enter a feed gas expander suction drum for fluid separation, then would be expanded
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in a fractionation feed gas expander. The cooled gas would then enter a scrub column where the
more volatile components (primarily nitrogen and methane) would be separated from the heavier
hydrocarbons. The condensibles from the scrub column would be sent to a decthanizer column
where gaseous ethane would be extracted from the top of the column, condensed, and transferred
to one of two insulated 26,000-gallon ethane storage tanks. The bottoms from the deethanizer
column flow to the depropanizer column where propane would be separated, condensed, and
transferred to one of two 430,500-gallon propane storage tanks. The refrigerant storage tanks
would be located south of the easternmost LNG storage tank. The extracted refrigerants would
amount to about 1 percent of the total slipstream. Ethane would be produced at about 5.7 gallons
per minute (gpm) and propane would be produced at about 35.9 gpm.

2.1.1.4 LNG Storage Tanks

The plant would have four insulated, double-walled, suspended roof, aboveground storage
tanks, each with a capacity of 800,000 barrels. Spatial provision would be made to accommodate
a fifth tank in the future. The tanks would be located centrally onsite between the LNG process
* trains and the cargo docking facilities on a cut bedrock bench at elevation 75 feet. The site is in
Uniform Building Code (UBC) Seismic Zone 4, and Yukon Pacific has used a 0.6 g horizontal and
0.4 g vertical acceleration to verify the feasibility of 800,000-barrel LNG tanks at the site. The
combined storage capacity of 3,200,000 barrels would provide approximately 5 days of LNG
storage at the design liquefaction rate.

After conducting a study of seven different types of LNG storage and impoundment °
systems, Yukon Pacific’s contractor narrowed its preference to four for further consideration:

Type T-1 Conventional metal tank with low wall dike
Type T-2 Conventional metal tank with high wall dike
Type T4 Double-integrity tank with concrete inner and outer tank wall

Type T-6 Double-integrity tank with metal inner tank wall and concrete outer tank
wall

After further evaluation, Yukon Pacific’s contractor concluded that:

1. The LNG storage tank and impoundment system should be the double-integrity
type; and

2. Final selection between the inner concrete tank and the metal tank (T4 and T-6)
should be made at the time of purchase quotation, considering cost and
construction schedule.

Unlike conventional metal storage tanks, both the inner and outer tank walls of a double-
integrity tank are capable of containing LNG. Thus the outer wall provides impoundment for any
liquid spill or leakage from the primary inner vessel. Type T-4 by Preload Incorporated (Preload)
would use prestressed concrete for both inner and outer tank walls, the walls either being precast
or cast-in-place. Type T-6 by Chicago Bridge and Iron (CBI) would use a 9 percent nickel steel
inner tank and a prestressed concrete outer tank wall.
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Subsequently, in an August 10, 1992 letter to Robert Arvedlund of the FERC, Yukon
Pacific stated it favors three storage tank configurations—Types T-4 and T-6 selected by its
contractor, as well as Type T-2. Typical tank cross-sections for Types T-2, T-4 (precast design),
and T-6 are shown on figure 2.1.1-2 and principal design features are compared in table 2.1.1-1.

TABLE 2.1.1-1

LNG Storage Tank Design Comparison

T2 T4 T-6
Outer tank diameter 280’ 250°7" 285°
Outer tank height 96’ 111°6.5" 91’
Inner tank diameter 270° 240°5" 270°
Inner tank height 876" 106°1.5" 876"
Maximum liquid height 799" or 79°9"
Anulus insulation 48" perlite 44" perlite 48" perlite

12° fiberglass 12" fiberglass
Deck insulation 24" perlite 26" fiberglass 24" perlite
Floor insulation 20" foamglass 12" foamglass 20" foamglass
Dike wall diameter 310’ same as outer wall same as outer wall
Dike wall height 909" same as outer wall same as outer wall

Although Yukon Pacific has not made a decision on the final storage tank design or
selected the tank fabricator, it has established preliminary design criteria and process configuration
to be used in the final design. The tanks would have a design pressure of 2.0 psig and a normal
operating pressure of 0.5 psig. The design vacuum pressure would be 0.05 psig, with replacement
pad gas automatically supplied by a 4-inch line from the fuel gas header. The number, size, and
spacing of vacuum and pressure relief valves would be determined during final design.

All process piping would enter or exit through the roof of each LNG storage tank; there
would be no penetrations of the bottom or side walls of either the inner or outer tank. The 24-inch
liquid bottom fill line would terminate at the top of a larger-diameter standpipe. The flashbreak
at the top of the standpipe would release vapor from the incoming liquid, and allow the bottom-
filled liquid to equilibrate to tank ullage pressure. Each tank would also have a 24-inch top fill line
terminating at the center of the tank above an inverted funnel-shaped splash plate. This line would
permit tank recirculation, circulation between tanks, thermal relief, and cool down. A 30-inch
boiloff line would remove normal tank boiloff and flash gas from liquefaction.

Each tank would have four submerged 7,500-gpm centrifugal pumps, located at the bottom
of individual columns, to withdraw tank inventory. Pump discharge would be through separate
16-inch lines combining with a 24-inch header. Each tank would also have a single 500-gpm liquid
circulating pump. The plant piping configuration would provide various pumping options: a)
circulation through marine loading lines, b) recirculation within a storage tank, and c) inter tank
liquid transfer.

Storage tank instrumentation would include temberature elements attached to the shell and
floor of the inner vessel, in the annular space, and in the vapor space between the tank roof and
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suspended dock. The number, location, and type of elements would be determined in the final
design. Liquid level would be measured by both a differential pressure instrument, and a combined
level, density, and temperature traveling probe. Alarm and shutdown features on the level gauges
would include low-level alarm, pump shutdown, high-level alarm, and fill valve closure. Linear
and rotational inner tank movement indicators would also be provided for each tank.

2.1.1.5 Plant Utility Systems

The main area, located north of the first liquefaction train at 100 feet elevation, would
contain the power generation system, steam generation system, water and wastewater treatment
systems, and the compressed air and nitrogen plants.

Power Supply

- Electricity for the proposed plant would be provided by seven 8,840-kiloWatt (kW) gas
turbine generators. One unit would generate most of the plant steam by cooling the turbine exhaust
gases in a heat recovery steam generator (HRSG). Two of the units would also be able to use
diesel oil as an alternative fuel to provide operation in the event of a fuel gas supply interruption.

Water Supply

Water supply for both construction and operation would be obtained from a combination
of sources depending upon the use and relative quantities available from each source. Primary
sources proposed include stored surface waters from onsite streams and waters barged in from
offsite. A desalination plant would be used as a secondary source of water for industrial operations
and potable uses, but would not be used for construction water.

Water requirements for plant operations would be obtained from Seven Mile Creek.
Yukon Pacific has proposed to construct a 40-foot-high, gravity dam approximately 400 feet
upstream from the waterfall at the mouth of this stream to pool and store water for use during
construction and operation. While the exact location of the dam would be determined after a
detailed geologic survey, Yukon Pacific has developed a conceptual design for the water
impoundment and withdrawal. The dam would result in the creation of a small reservoir of
approximately 3.5 acres. :

Water required for operations, 'both potable and industrial, would be obtained from the
same source. Total water requirements for operations are estimated at about 75 gpm average and
200 gpm peak, with little seasonal variation. Potable water derived from surface water sources
would be treated at a Trident package water treatment plant located in the main utility area.
Liquid and Solid Wastes

Much of the liquid and solid wastes generated on the site would be handled by the Waste
Treatment Plant and Incinerator. These would be designed to:

. receive, treat, and dispose of all the oils and grease removed from the plant’s oily
wastewater system;
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. receive and treat all of the sewage from the plant’s sanitary sewage collection
system and to dispose of all of the sewage treatment sludge produced from the
effluent of the biological waste treatment plant;

. receive and incinerate all waste oils (e.g., spent crankcase and hydraulic oils)
generated during construction and to receive and incinerate all spent lubricating
and other oils generated during permanent plant opgrations;

. receive and incinerate all general construction material and shipping material that
cannot be disposed of in open pit burning;

° receive and incinerate all garbage and filters generated onsite during construction
and permanent plant operations; and

. receive and incinerate all heavy hydrocarbon waste streams generated in the
process.

Wastewater Treatment System - Wastewater from LNG plant facilities would be comprised
of potentially oily wastewater from washdown and marine facilities, including support vessels, and
sanitary wastewater from personnel facilities. Oily wastewater could contain significant amounts
of oil and grease, grit, and other settleable solids, as well as various suspended solids composed
of organics and inorganics. The sources of oily wastewater include compressor buildings for the
four liquefaction trains, boiloff compressor building, fractionation compressor building, compressed
air building, dieseling fueling, bilge water from marine support vessels, warehouse, and waste
treatment. Floor drains from the power plant and fuel storage areas are expected to yield about
3 to 10 gpm, based on data from six other power plant facilities (Ebasco, 1982). The oil and
grease content would be variable, but may average around 10 to 20 milligrams per liter (mg/L).
Occasional spills and other incidents could increase that concentration up to 1 percent temporarily.
In general, the floor drainage is expected to be relatively oil free, with the highest concentrations
attributed to shop areas and truck parking areas. Equipment with the potential for oily runoff
would not be in the docking areas. The Spill Prevention Plan and Best Management Practices Plan
required to be completed and approved prior to construction and operation of these facilities will
address these issues.

Oily water would not be directly discharged into the wastewater treatment system. Instead,
this water would be pretreated with an oil separation process, and the oily portion would be
incinerated and not routed to the wastewater treatment plant. After the oil-water separation
process, the treated water, which would contain less than 10 mg/L oil and grease (probably closer
to 1 mg/L), would then be combined with domestic wastewater for biological secondary treatment
to remove organics, some trace metals, and remaining settleable and suspended solids.

Domestic wastewater from personnel facilities is anticipated to be of standard sewage
strength, although it could be somewhat stronger based on the state’s experience with camp-type
settings. Collection systems would be relatively short and well controlled; no excessive infiltration
or inflow sources of wastewater are anticipated. Secondary treatment would be accomplished using
a packaged aerobic treatment unit. The system would include a complete mixed aeration tank for
biological treatment followed by a settling tank (clarifier) for solids removal. Some solids would
be recycled into the aeration process to provide a fresh supply of bacteria for the aerobic treatment.
The remainder would be dewatered and incinerated. '
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Yukon Pacific has also proposed to supply fresh water during operation of the plant by use
of a desalination process when necessary. The desalination process would withdraw from Port
Valdez approximately 803 gpm average and 2,510 gpm maximum to produce between 75 and 200
gpm of fresh water. Desalination operations would produce a discharge of between 657 gpm
(average) and 1,503 gpm (maximum). Yukon Pacific has indicated that the effluent from
desalination operations would be about 100° F, and be independent of the temperature of water
obtained from Port Valdez.

Solid Waste and Ash Disposal - Much of the solid wastes generated on the site would be
handled by an onsite incinerator. Both the preheat burner and the main combustion burner of the
incinerator would be designed to burn either fuel gas, diesel oil, or waste lubricating oil and
hydraulic fluids. During the construction phase of the project, diesel oil, waste lubricating oils,
and hydraulic fluids from vehicles would be used as incinerator fuels. Once the plant is in
operation, waste lubricating oil and hydraulic fluid from vehicles and stationary equipment or fuel
gas would be used as incinerator fuels. No substances with hazardous characteristics would be
incinerated. General construction and shipping waste materials and all garbage generated onsite
during construction would also be incinerated.

Solid effluents produced during normal operations would also include spent molecular sieve
from the feed driers and spent sulfur impregnated activated carbon from the mercury guard vessels
within the process trains. The life of the molecular sieve should exceed 3 years. Spent molecular
sieve is not expected to be hazardous and would either be landfilled onsite or shipped offsite for
regeneration. The life of the sulfur-impregnated activated carbon, a function of the mercury
content of the feed gas, would probably exceed 3 years. If feasible, the activated carbon would
be regenerated at an offsite facility. If this is not feasible, the activated carbon would be landfilled
offsite in an approved facility. Ash from the incinerator and incinerator scrubber would be
disposed in a permitted landfill located on the plant site. The solid waste and ash disposal area as
shown on figure 2.1-4 (sheet 2) is located to the west of the LNG storage tanks and would occupy
an area of about 0.6 acre. The Alaska Department of Environmental Conservation (ADEC) under
18 Alaska Administrative Code (AAC) 60 governs the licensing of solid waste disposal areas
through a public permitting process.

2.1.2  Marine Facilities

The permanent marine facilities would consist of an LNG loading system, two LNG tanker
berths, a cargo vessel docking area with a ferry landing for site access, and berths for tugs and

‘work boats. Figure 2.1.2-1 illustrates the major components of the permanent marine facilities.

LNG Loading System

The LNG loading system would use the internal LNG pumps to transfer LNG from the
storage tanks to LNG tankers berthed at the marine terminal. Transfer piping would be sized to
load an LNG tanker in a 12-hour period (approximately 44,000 gpm). LNG would be transferred
to each dock using two parallel 24-inch cryogenic insulated pipelines supported by trestles. During
non-loading periods, LNG would be circulated through one line and returned to storage through
the other line to maintain the piping at cryogenic temperatures. The loading operation at each
berth would use four 16-inch articulated marine loading arms for loading LNG onto the tankers
and one 16-inch vapor-return arm which would take LNG vapors back to either the plant’s fuel gas
system or the feed gas system for reliquefaction. Shutoff valves would be located in the 24-inch
loading lines both onshore and at the docks. Additionally, each articulated arm would contain a
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hydraulically operated Powered Emergency Release Coupler (PERC) consisting of double ball
shutoff valves and an emergency release coupler. The PERC would be used only for emergency
situations and not for routine connections. During normal operations, the loading arm connection
would either use bolted flanges or a hydraulically operated quick connect/disconnect coupler.

Each LNG loading platform would be constructed in two levels. The upper deck would
be 120 feet long and 72 feet wide at an elevation of 55 feet above Mean Lower Low Water
(MLLW). The product and utility piping would be located on a lower deck at an elevation of
approximately 43 feet above MLLW, with risers to the upper deck at appropriate locations. A
hydraulically operated gangway would provide shore-to-ship access. The platforms would be
connected to shore by a causeway, built on piles, carrying roadway and piping (see figure 2.1.2-1).

LNG Tanker Berths

The two LNG tanker berths would be approximately parallel to shore in 55 feet of water.
The tanker berths would be designed to handle tankers in the 125,000 to 135,000 cubic meter size
range and suitable for the next generation of up to 165,000 cubic meter capacity. The LNG berths
have been designed to provide safe mooring for the LNG tankers and would be designed to
withstand severe environmental conditions (110 mile per hour winds and maximum waves and
currents). Each berthing facility would consist of four breasting dolphins, a transfer platform for
the four marine loading arms and one vapor return arm, and four mooring dolphins located
outboard to the vessel. Both the mooring and breasting dolphins would be accessible by catwalks.
The outer mooring dolphins of each LNG berth would be equipped with small boat landings (see
figure 2.1.2-1).

Cargo/Personnel Ferry Vessel Docking Area

There are no construction or operational access roads proposed for the LNG plant and
associated marine facilities. Consequently, all transportation of personnel, supplies, and materials
for construction, plant operation, or emergency access or egress would be by air and/or waterborne
traffic. A cargo/personnel ferry dock would be located on the west end of the site to accommodate
all marine transports (see figure 2.14). A temporary dock would be built for initial beachhead
activities associated with the landing of construction equipment, materials, and supplies. The
permanent dock at the same site would support plant operations, including the receipt of diesel oil,
consumables, potable water, and other supplies for plant operation and maintenance. The cargo
dock would have a fuel station for supplying small craft and floating equipment. The unloading
of bulk liquids would occur between supply vessels and a permanent manifold near the face of the
dock. Since both areas are potential spill areas, they would be curbed and drained to the oil/water
separator sump.

The cargo/personnel ferry dock would be used by ferries, freighters, and bulk carriers with
drafts up to 20 feet. There would be a 600-foot-long wharf and 100-foot-wide roll-on/roll-off
ramp. The cargo dock would have a 100-foot-wide apron consisting of a heavy duty compacted
crushed stone pavement during construction, which would be paved prior to operation. Elevations
of the wharf, ramp, and ferry dock are 30 feet, 15 feet, and 15 feet above MLLW, respectively.

The cargo/personnel ferry dock would provide permanent moorings for the service vessels
and small craft employed by the plant. Also third-party owned tugs and launches could be

- temporarily moored at the cargo dock as required for plant operation. The ferry docking area

would also have a passenger terminal building with waiting rooms for passengers leaving and
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entering the plant, check-in facilities, luggage handling facilities, and security and control
functions. The cargo/personnel ferry dock would be located on a 23-acre site consisting primarily
of fill over an intertidal marine area located near the midpoint of the Anderson Bay shoreline. The
level site would be used during both construction and operatlon for a variety of uses, including
staging, equipment, and supply storage.

2.1.3 LNG Tankers

At the design terminal throughput of 14 million metric tons of LNG per year (29.3 million
cubic meters), a fleet of 15 tankers of 125,000 cubic meters capacity would make about 275 loaded
voyages per year to receiving terminals in the Pacific Rim once LNG production was at full
capacity. LNG tankers returning from Pacific Rim countries in ballast would enter Prince William
Sound through Hinchinbrook Entrance. Yukon Pacific would require all LNG tankers to change
all ballast water during the 36-hour period prior to entering Prince William Sound. Tankers would
proceed north through the sound into Valdez Arm, then pass through Valdez Narrows to the
marine terminal at Anderson Bay. LNG tankers entering the Prince William Sound Vessel Traffic
Service Area (VTS Area) would follow the Coast Guard regulations in 33 CFR 161.301 through
161.387. Major requirements of the VTS Area include:

. a Traffic Separation Scheme (TSS) having one-way traffic lanes with a separation
Zone;

o a vessel movement reporting system;

. a one-way traffic area in Valdez Narrows; and

. radar surveillance in Vaidez Arm, Valdez Narrows, and Port Valdez.

Further, tank vessels greater than 20,000 DWT operating in the VTS Area must have:

. two separate marine radar systems for surface navigation;

. an operating LORAN-C receiver;

. an operating rate of turn indicator; and |

° two operating radiotelephones, one battery powered, capable of operating at the
designated VTS Area frequency. : :

No later than August 1, 1993, tank vessels greater than 20,000 DWT must also have an
operating Automated Dependent Surveillance Shipborne Equipment (ADSSE) that meets the
requirements of 33 CFR 161.376(a)(5). The ADSSE will automatically provide the Vessel Traffic
Center (VTC) in Valdez with position information on tank vessels at greater distances than now
available, allowing for more timely and reliable traffic decisions.

In addition, the Coast Guard issued notices of proposed rule-making concerning escort

vessels for single hull tankers on July 7, 1992, and concerning pilotage requirements in Prince
William Sound on October 26, 1992, and March 26, 1993.
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The Coast Guard has stated that it does not anticipate VI'S problems with the increased
LNG tanker traffic, but has recommended additional restrictions governing LNG tankers in the
VTS Area and is likely to develop a Captain of the Port Plan specific to LNG tanker operations.
Section 4.15.4, Marine Safety, presents a more detailed discussion of the VIS Area and Coast
Guard requirements.

As the LNG tanker approaches Anderson Bay, the vessel and accompanying tugs would
make a 180° turn to starboard prior to berthing at the marine terminal. This would enable the
LNG tanker to berth on its port side with its bow toward the sea. After securing the tanker with
berthing and mooring lines, the loading and vapor return arms would be connected to the tanker
cargo manifold and cargo transfer would commence. Typically, cargo loading would require 12
hours, with a tanker turnaround time of about 18 hours.

While the project design is based on a fleet of 15 LNG tankers with a nominal cargo
capacity of 125,000 cubic meters, Yukon Pacific would design the marine facilities to accommodate
the next generation of LNG tankers with capacities of 165,000 cubic meters. Use of larger
capacity LNG tankers could correspondingly reduce the size of the fleet and annual number of
tanker transits. While Yukon Pacific has neither identified shipyard(s) that would construct the
LNG tankers nor determined the type of LNG cargo containment, the nominal 125,000 cubic meter
tanker is fairly representative of the majority of the present LNG carrier fleet in service—between
120,000 and 137,000 cubic meters.

Three basic tank designs have been developed for LNG cargo containment—spherical,
prismatic free-standing, and membrane. The earliest form of LNG containment is the prismatic
free-standing tank. It consists of an aluminum alloy or 9 percent nickel steel, self-supporting tank
that is supported and restrained by the hull structure. Insulation consists of reinforced polyurethane
foam on the bottom and the sides, with fiberglass on the top. The spherical tank design uses an
unstiffered, spherical, aluminum alloy tank that is supported at its equator by a vertical cylindrical
skirt, with the bottom of the skirt integrally welded to the ship’s structure. This free-standing tank
is insulated with multi-layer close-cell polyurethane panels.

In the membrane containment system, the ship’s hull constitutes the outer tank wall, with
an inner tank membrane separated by insulation. Two forms of membrane are commonly
used—the Technigaz membrane using stainless steel, and the Gaz-Transport membrane using Invar.
(Greater detail on cargo tank containment systems is provided in Yukon Pacific’s July 26, 1991
data response, Volume IX, FERC question 17, available at the Commission’s offices in
Washington, DC and the Joint Pipeline Office JPO) in Anchorage, Alaska.)

Regardless of the containment system used, LNG tankers are of the double-hulled design.
A double bottom and double sides are provided for the full length of the cargo area and arranged
as ballast tanks, independent of the cargo tanks. The double-hulled design provides greatly
increased reliability of cargo containment in the event of grounding and collisions. Further, the
segregated ballast tanks prevent ballast water from mixing with any residue in the cargo tanks.

Typical characteristics of an LNG tanker for a 125,000 cubic meter tanker (a General

Dynamic’s spherical design) and a 165,000 cubic meter tanker are presented in figures 2.1.3-1 and
2.1.3-2 and table 2.1.3-1.
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TABLE 2.1.3-1
Typical LNG Tanker Characteristics
Unit 125,000 m* 165,000 m®
Length overall ft 950 1,002
Breadth ft 143 150
Depth ft 82 100
Design draft ft 38 40
Full load displacement long tons’ 95,000 122,000
Shaft horsepower hp 43,000 55,000
Number of propellers 1 2
Service speed knots 204 18.5
Fuel oil long tons 6,650 8,200
Bow thruster hp 2,200 2,500

Typically, the LNG tankers would be powered by steam turbines, using either a single or
a twin screw. The boilers would have dual fuel capability, burning both cargo boiloff gas and
bunker fuel oil. Cargo boiloff gas would not be vented to the atmosphere under normal conditions.

The LNG tankers would have a redundant, independent steering control system to maintain
rudder movement in the event of a steering system failure. To improve maneuverability at low
speeds such as during docking maneuvers, the tankers would have a bow thruster, consisting of
a controllable pitch propeller driven by electric motors.

Navigation systems would include 3 centimeter and 10 centimeter radars, an automatic
radar plotting aid, radio direction finder, LORAN-C position locating system, gyro compass
system, echo depth sounder systems, doppler log system, collision avoidance/satellite navigation
system, and an ADSSE.

Typically, LNG tankers use three independent fire fighting systems. A fire water system
using seawater via dual centrifugal pumps is intended to extinguish Type A fires. This system
supplies water to multiple fire monitors on the deck and stations throughout the ship. A carbon
dioxide system would protect the machinery space, ballast pump room, emergency diesel generator,
point room, and forward pump room. A dry power system would be used to extinguish LNG
fires.

The LNG tankers would be constructed and operated in accordance with national and
international regulatory requirements. The regulations include the International Maritime
Organization’s Code for the Construction and Equipment of Ships Carrying Liquefied Gases in
Bulk, the 1974 International Convention for the Safety of Life at Sea, and 46 CFR Part 154, which
contain the U.S. regulations for implementing the International Gas Code. Foreign flag LNG
tankers would be required to possess a valid International Maritime Organization Certificate of
Fitness and a Coast Guard Certificate of Compliance. .
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2.1.4 Construction Plan and Schedule

Detailed design and construction of the LNG plant and marine terminal at Anderson Bay
would be completed over an 8-year period using a phased construction strategy, with incremental
construction, startup, and production over a period of several years. Yukon Pacific’s current
scenario would complete one liquefaction train per year over 4 years, with the first train startup
in the fifth year of construction. Other major components—ING tanks, docks, etc.—would also
occur in sequence. A general schedule outlining the overall construction program is provided on
figure 2.1.4-1. The critical path schedule consists of site preparation, LNG tank foundation
installation, and tank construction.

PROJECT CONSTRUCTION YEAR *
1 2 3 4 5 6 7 8

ACTIVITY

DETAILED DESIGN/ PROCUREMENT

CAMP

SITE DEVELOPMENT
— EXCAVATION
— FOUNDAT IONS

MODULE FABRICATION

LNG TANKAGE
— FOUNDATIONS
- TANK ERECTION

MARINE TERMINAL
~ DESIGN/ PROCUREMENT
- INSTALLATION

LNG FACILITIES INSTALLATION

STARTUP

LNG PRODUCTION

% Note: This is a generalized construction schedule’
and does not show such ltems as winter shut-downs etc.

FIGURE 2.1.4-1 LNG Plant and Marine Terminal Construction Schedule

2.1.4.1 Construction Workforce and Related Support Facilities

Personnel for initial project mobilization would be housed in the camp facilities in Valdez
which are situated near the airport (see figure 2.1.4-2). The Valdez facilities would be used during
the whole project by a small number ranging between 150 to 250 personnel. These would include
intransit personnel, permanent employees for procurement and personnel processing, busing, and
ferrying. Some senior management people may live in the City of Valdez with their families, but
this number should not exceed 30 to 40 families.
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Floating camps would be established at the Anderson Bay job site during initial site
preparation and excavation. The construction camp would be established on the banks of Seven
Mile Creek (figure 2.1.4-3) and would be sized to accommodate a maximum workforce of 4,000
individuals. It would be developed in three modules, each with the capacity to house 1,300 people.
Each complex would consist of a kitchen, mess hall, recreation complex, and thirteen 2-story, 100-
person dormitories. These would be put in place over three consecutive summers in response to
increasing manpower requirements. The Alaska Department of Labor (ADOL) enforces regulations
on worker safety and health and on integrity of such things as plumbing, electrical, and boiler
pressure systems. The camp site facilities would be designed to appropriate code for the protection
of resident workers.

Each complex would require a cleared and leveled area of 620 feet by 500 feet
(approximately 7 acres) for a total of 21 acres for the buildings alone. The total land requirement
is approximately 30 acres. Liquid propane gas would be used for heating and cooking (2,200
gallons per day [gpd] per complex). Electricity usage is estimated at 10,000 kW/day per complex.
The water supply would come from Seven Mile Creek as described in section 2.1.1.5 and would
be processed through a packaged water treatment plant before delivery to an 800,000-gallon potable
water holding tank. Sewage and liquid wastes would be collected from the camp for delivery to
the waste treatment plant described in section 2.1.1.5. Solid waste (garbage) generated at the camp
would be incinerated onsite in the waste incinerator described in section 2.1.1.5.

The project field administration office would be located on a bench overlooking the
cargo/personnel ferry dock area at elevation 75 feet MLLW. Additional construction offices would
be located on specific jobsites to place management in proximity to the work. These complexes
would contain parking areas, laydown areas, tool cribs, warehouses, and lunch rooms. The
construction offices would be located at the LNG train, power generation plant, marine terminal,
LNG storage tanks, and offsite. Potable water would be supplied to the field offices in bottles.

2.1.4.2 Temporary Marine Facilities and Traffic

The cargo dock would be a permanent structure that initially would serve construction and
later would be used for operation. During construction, the cargo dock would receive shipments
of construction materials brought in by barges, module carriers, small freighters, and bulk carriers.
It would have a roll-on/roll-off ramp for unloading large prefabricated modules and a ferry landing.

Some temporary dock facilities would also be built to support construction of the LNG
facility. These would include a personnel and small boat dock in the construction camp area and
temporary moorings for fuel and water barges. The personnel and small boat dock would consist
of a 100 foot by 50 foot steel or concrete pontoon 10 to 15 feet deep with fender strips and
mooring hardware with an access bridge to shore. The floating dock as currently proposed would
be temporary, and would be removed upon completion of construction.

The use of large prefabricated modules is an option to reduce the total number of loads into
Anderson Bay. This would result in a single shipment of 10 to 15 ocean-going barges which
would all arrive at about the same time. In addition, one to two ocean-going barges per month
during the construction season would be required for the first several years. Materials movement
to the site from Valdez would average two trips per day, hauling six tractor trailer units or
equivalent. Peak requirements could be six trips per day.
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2.1.4.3 Permanent Plant and Marine Site Development

Site development activities would begin as early as possible in the first construction year
and be carried out in three consecutive summer seasons. Site excavation would involve: removal
of overburden soils down to bedrock and placement of these soils in planned fill and disposal areas;
the removal of rock down to design grade elevations; and the placement of compacted rock fill in
low areas up to design grade elevations (figure 2.1-4). Overburden removal would be done using
bulldozers, backhoes, loaders, and haul trucks. Rock excavation would be done using conventional
drilling and blasting techniques. Rock would be moved and placed by bulldozers, loaders, haul
trucks, and compactors. Blasting of rock would commence upon project mobilization and would
be planned initially twice a day—once at lunch period, and sometime between the first and second
shifts, weather permitting.

The amount of underwater blasting would be limited to what is necessary at the
cargo/personnel ferry dock and the LNG tanker berthing docks, and cannot be determined exactly
until detailed bathymetry of the areas is completed. In any event, blasting would be designed to
meet Federal Regulations Part 1926, Safety and Health Regulations for Construction Sub Part "U".
The proposed schedule restricts underwater blasting to the period October 1 through April 15 or
in accordance with ADFG guidelines to avoid impacts on marine resources. The TAGS Right-of-
Way Lease Stipulation Number 2.11 requires the preparation of a blasting plan and approval by
the Alaska Department of Natural Resources (ADNR) for blasting in streams, rivers, or lakes.

The layout of the site shown on figure 2.1-4 reflects a need to locate all critical facilities
on bedrock while at the same time optimizing cut/fill requirements to minimize spoil quantities.
Site excavation quantities would be approximately 9.7 million cubic yards. Approximately 5.9
million cubic yards of this would be used for onsite fill, including eartbhwork for the construction
wharf and off-loading area in Anderson Bay. Approximately 3.8 million cubic yards of excavated
material, about 19 percent rock, would not be needed and would require disposal. This is
discussed further in section 2.3.2. The site development concept uses terracing (benching) to
maximize the functional area of a site which is relatively steep.

The highest bench would be occupied by the LNG process trains at an approximate
elevation of 175 feet MLLW. "Another major bench would be located to the west where the LNG
storage tanks would be placed at a base elevation of approximately 75 feet MLLW. Secondary
benches would be graded for other facilities such as the:

. power plant and operations support area and utility storage area (100 feet MLLW);

. harbormaster, helipad, and wastewater retention area (50 feet MLLW); and

. construction wharf and off-loading area (31 feet MLLW).

Once site development for the LNG tank area is well underway, the LNG tanks
subcontractor would mobilize to begin construction of the ring foundations for the first LNG tank.
This would be as early as possible in the second construction season; with tank installation the
following year. Using a phased construction strategy it is Yukon Pacific’s intention to complete

one train per year for 4 years with the first train startup occurring in the fifth year. At the end of
the eighth year of construction, all four trains would be.completed and producing.
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LNG process trains, completed in modules offsite, would be shipped via barge to Alaska,
unloaded at the construction dock facility in Anderson Bay, and moved into place by way of the
onsite access roadway. These would be delivered and installed in sequence and the remaining yard
pipe would be installed and tested. All systems would go through a transfer of custody and control
procedure prior to final commissioning and operations. The installation of the remaining LNG
shoreside facilities would be handled by a subcontractor, who would mobilize to the site in the
third quarter of the third construction year.

The design and construction of all marine terminal facilities would be handled by a
specialty subcontractor, who would begin construction of the two LNG mooring and loading berths
late in the third construction year, continuing until completion in the midsummer of the fifth
construction year.

The cargo dock would be constructed of precast concrete caissons filled with granular
material, that can be floated into place and sunk in position. The final design of the dock would
depend on the construction equipment available and the preference of the installation contractor.

2.1.4.4 Concrete Batch Plant

The proposed location for the concrete batch plant is at the construction dock because of
the proximity to the unloading area. Water run-off from the batch plant would be contained in the
sediment ponds, then either pumped back to the water tank or allowed to drain to a permitted
outfall. Waste concrete would be used as miscellaneous fill in the construction operations or
removed from the site in dumpsters to an approved landfill area.

The batch plant would require a 400,000-gallon water storage tank which would be
supplied from a barge which would be loaded from the Seven Mile Creek reservoir by submersible
pump. At peak, the plant would use 80,000 gpd with an average use of 10,000 gpd. During the
summer months, the storage tank would supply 40 days at the average rate and 5 days at the
maximum batch plant production. The tank might require occasional topping off from the sandbag
catchments from Nancy or Short Creek. Water barges would be used to supplement the water
supply during periods of limited stream flows. The use of a small skid-mounted desalination
system is also being reviewed.

There are insufficient quantities of high quality aggregates to meet construction needs at
the Anderson Bay site. Therefore, concrete aggregates would be barged to the construction dock,
then transported directly to the batch plant or placed in the aggregate stockpile area at the dock.
Aggregate supply would come from local sources; the deposits would be excavated using backhoes
and front end loaders. Trucks would transport the material to barges which would ship the
aggregate loose on the barge, or trucks would drive onto transport vessels and drive off at the
cargo dock.

Estimates of required aggregate types indicate that up to 250,000 cubic yards of concrete
aggregate and 700,000 cubic yards of special aggregates would be required from offsite sources.
These would be purchased from private suppliers in the Valdez area and barged to Anderson Bay
where they would be stockpiled. Space limitations would limit the stockpiles to less than 25,000
cubic yards.
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2.1.4.5 Fuels

Power for the temporary construction facilities would be supplied by diesel generators at
various locations throughout the jobsite. Fuel would be provided from small above-grade storage
tanks and each location would be contained with berms. Fuel would be dispensed from the
permanent diesel storage facility adjacent to the cargo/personnel ferry dock and transported in fuel
tankers around the site to refuel each piece of equipment and each generator. A

Fuel barges would be unloaded at the cargo dock using flexible hoses between the supply
vessel and a permanent manifold near the face of the dock. During transfers, the offloading vessel
would be surrounded by a floating oil boom to contain any accidental spillage.

Gasoline would be transported to the site by tanker truck on the roll-on/roll-off ramp. The
use of gasoline would be limited to that required for small power tools and some vehicles. The
gasoline tank farm would be located near the diesel tank in elevated tanks surrounded by a berm.

2.1.5 Safety Controls

The proposed facilities would be designed, constructed, operated, and maintained in
accordance with DOT Federal Safety Standards for Liquefied Natural Gas Facilities, 49 CFR Part
193. The facilities would also meet the National Fire Protection Association S9A LNG Standards
(NFPA 59A). The marine cargo transfer system and any other appurtenances located between the
LNG tanker and the last valve immediately before an LNG storage tank would comply with the
Coast Guard regulations for Liquefied Natural Gas Waterfront Facilities, 33 CFR Part 127 and
Executive Order 10173. Table 2.1.5-1 summarizes the Siting Requirements found in Subpart B
of Part 193, and Yukon Pacific’s action to comply.

In recognition of the importance of design and operational safety for a major LNG export
facility, the Commission staff had two studies undertaken on key safety aspects of the facility: 1)
a seismic design review, and 2) a cryogenic design and technical review. To accomplish the first
task, the Commission entered into an Interagency Agreement with the National Institute of
Standards and Technology (NIST) in January 1992. The NIST and its predecessor, the National
Bureau of Standards, had previously conducted similar reviews for the Commission on LNG
terminals in high seismic areas. For the present review, the NIST conducted a technical conference
in Anchorage on May 20, 1992 and conducted site inspections on May 21 and 22. The results of
the seismic investigation appear in the report in appendix A and are summarized in section 4.2,
Seismicity.

For the second task, the Commission staff worked jointly with its consultant, Cryogenic
Engineering, to commence a cryogenic design and technical review. A cryogenic design data
request was sent to Yukon Pacific on February 1, 1990 and partial responses received on July 26,
1991, and March 31, 1992. A technical conference was convened in May 1992 in Valdez,
followed by a site visit. Section 4.15, Analysis of Public Safety, summarizes the study and
presents the conclusions and recommendations. The preliminary cryogenic report is in appendix
B.

Spill Containment

The LNG impoundment systems would be designed to comply with the DOT regulations
in 49 CFR 193.2149 through .2185 which require that each LNG container and each LNG transfer
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TABLE 2.1.5-1

Actions Taken to Comply with 49 CFR Part 193 Siting Criteria

Criteria

Action

193.2057 Thermal radiation protection: This criterion is
designed to ensure that certain public land uses and structures
outside the LNG facility boundaries are protected in the event of

an LNG fire.

193.2059 Flammable Vapor-gas dispersion protection: Similar
to the thermal radiation protection requirements described above,
this criterion aims to protect from a flammable gas cloud resulting
from an LNG spill.

193.2061 Seismic investigation and design forces.

193.2063 Flooding: This criterion addresses risks from flooding
on an LNG site based upon the worst occurrence in a 100-year
period, taking into account the volume and velocity of the
floodwater, tsunamis (tidal waves), potential failure of dams,
predictable land developments which would affect runoff
accumulations of water, and tidal action.

193.2065 Soil Characteristics: This criterion addresses the load
bearing capacity of the site (static loading caused by the facility
and its contents, and dynamic loading caused by the movement of
contents during operation).

193.2067 Wind Forces: This criterion requires that all facilities
be designed to withstand a 200 mile per hour wind force without
the loss of structural integrity.

- 193.2069 Other Severe Weather and Natural Conditions: The

intention of this criterion is to determine the worst effect of other
weather and natural conditions which may predictably occur at the
site and to ensure that the design is appropriate to withstand those
conditions.

193.2071 Adjacent Activities: This criterion states that an LNG
facility must not be located where present or projected offsite
activities would be reasonably expected to adversely affect the
operation of any of the facility’s safety control systems or cause
the failure of the facility.

193.2073 Separation of Activities: This criterion specifies
separation distances between individual facilities and between
facilities and the site boundary to permit movement of personnel,
maintenance equipment, and emergency equipment.
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The calculated “"thermal exclusion zones® for each
container and transfer system do not impinge on any of
the excluded land uses.

No excluded uses occur within the calculated
"dispersion exclusion zones."

‘Seismic design criteria, developed by both deterministic

and probabilistic methods to meet or exceed the codes
in 49 CFR 193, under review.

Seawall and energy dissipation devices recommended to
control wave runup. Site design places benches at
elevations = 75 feet for critical features.

Through the use of bedrock and engineered rock fill,
the site preparation design criteria assure compliance
with this paragraph’s requirements.

Ongoing review in conjunction with seismic study.

Snow and avalanche were identified and accommodated
in the plant design. Ongoing review in conjunction
with seismic study.

The LNG site is surrounded by either the Chugach
National Forest or by state land reserved for the plant
as buffer zone.

These have been incorporated into the site layout.




system have an impoundment capable of containing the quantity of LNG that could be released by
a credible accident. Each impounding system would be sized to contain the volume of LNG that
could be released in 10 minutes from the single pipe rupture that would produce the highest release
rate, plus the volume of LNG that could drain from the pipe (and associated containers) following
an emergency shutdown.

At the present stage of design, spill containment systems for the proposed facility are
conceptual with final configurations to be developed as the design progresses. Containers in the
proposed facility requiring such impoundment include: liquefaction system main cryogenic heat
exchangers, LNG flash drums, LNG storage tanks, and loading arm drain tanks on each loading
dock. LNG transfer systems necessitating impoundment include: lines from the liquefaction trains
to the LNG storage tanks, LNG loading lines from the storage tanks to the docks, and LNG ship
loading arms. Details on impoundment dimensions and sizing criteria are discussed in section
4.15, Analysis of Public Safety. (Also see figure 4.15.3-1.)

The Type T-2 LNG storage tank configuration would use a high dike wall constructed of
2-foot-thick reinforced concrete. The impoundment would form a 15-foot annular space between
the outer tank wall and provide a containment volume of 137 percent of the tank contents. The
high wall design is considered a Class 2 impoundment. Type T-4 and T-6 configurations would
be constructed with an integral concrete outer wall which would serve as a Class 1 impoundment
capable of holding 110 percent of the tank contents.

Hazard Detection System

.. The hazard detection system would consist of combustible gas, ultraviolet/infrared
(UV/IR), smoke (ionization), high temperature, and low temperature units. Precise numbers and
locations would be determined in the final design. Hazard detectors would be installed to provide
operating personnel with early indication of releases of flammable fluids and fires; to indicate the
general location of the release or fire; to initiate automatic shutdown of equipment in the affected
portion of the facility; and to initiate automatic discharge of selected fire control systems. Each
hazard detector would actuate visible and audible alarms in the main control room and in the fire
station. In most cases, automatic shutdown and/or automatic discharge of fire control systems
would occur only if two or more hazard detectors in a given area are in alarm mode
simultaneously.

Combustible gas detector installation would include the following locations:
] air inlets to all pressurized buildings;

¢ inside all enclosed buildings;

. air inlets to all fired heaters and gas turbines;

. each flammable liquid pump;

. each flammable gas compressor;

* inside each gas turbine enclosure;
. refrigerant storage area;
. near LNG ship loading arms;
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. liquefaction trains;

. fin-fan coolers/condensers; and

. fractionation area.

Low temperature detectors would be a minimum of two point-type detectors or one

continuous strip-type detector. Low temperature detectors would have a factory set point of -40°F
with a field adjustment to -50°F, and be located in each of the following areas:

. each LNG impounding area and spill drainage trench;
. LNG flash drum, product pumps, and main liquefaction heat exchanger for each
train; and

. below LNG loading arms on both docks.

Smoke detectors (ionization) would be installed inside all buildings within the plant
complex.

UV/IR fire detectors would be installed in pairs in the following areas:
. each LNG storage tank;

. LNG loading arms on each dock;

. refrigerant storagé area;
° liquefaction trains;

. LNG impounding areas;
. fractionation area;

U diesel firewater pumps;

. diesel fuel storage tanks; .

U] natural gas and refrigerant compressors/turbines;
U fin-fan coolers/condensers; and
. compressor lube oil skids.

High temperature detectors would have a set point of +248°F.

Hazard Control Systems

Several different types of chemical agents would be available for fighting fires within the
facility. The type of agent that would be used in a specific situation would depend on the
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characteristics of a particular event and on the relative effectiveness of the various agents on that
particular type of fires.

Low-expansion foam is effective for extinguishing fires of ordinary liquid hydrocarbons.
Semi-fixed low-expansion foam systems would be installed on all diesel storage tanks with
capacities greater than 200 barrels. Portable devices for producing and dispersing low-expansion
foam also would be available.

High-expansion foam would be applied to unignited pools of LNG to reduce downwind
travel of the flammable vapor cloud. When applied to a pool of burning LNG, high-expansion
foam would be used to decrease the size of the flame and thus reduce the amount of radiated heat.
Installation of fixed location foam generators would include the following areas:

. beneath the LNG loading arms on both LNG loading docks;

. curbed area around the main cryogenic heat exchanger and the LNG flash drum
in each train;
. LNG drainage trench beneath each LNG storage tank piping run to main transfer

line impoundment; and
. two LNG impounding areas (onshore) for holding dock spills.

The number of generators to be installed in each location would be determined during detailed
design. The overall design intent is to provide sufficient generators to produce a 6-foot-thick
blanket of foam over the protected area within 2 minutes. Portable high-expansion foam generators
would be available to apply foam to other impounding areas. The foam concentrate would be
suitable for use with both fresh water and seawater. The nominal expansion rate of the foam
would be from 400:1 to 600:1.

Gaseous extinguishing/inerting agents would be used for extinguishing fires in enclosed .
spaces to limit the access of oxygen to the fuel and to inhibit the combustion process. Approved
gaseous extinguishing systems would be installed in all gas turbine enclosures, in certain control
room areas, and in other enclosures housing critical electrical/electronic equipment.

Dry chemical powders would be used for extinguishing LNG fires and fires of other
hydrocarbons. Potassium bicarbonate dry chemical agent would be used on hydrocarbon fires.
Monoammonium phosphate would be used in dry chemical extinguishers intended for fighting Class
A fires (wood, paper, cloth). Skid-mounted, fixed dry chemical extinguishers would be installed
on both LNG docks. These fixed systems would supply dry chemical to close-coupled and remote
hose reels. All other plant areas would be protected by portable or mobile dry chemical
extinguishers. '

Portable hand-held dry chemical extinguishers of 20 or 30 pound capacity would be
distributed throughout the process and storage areas, on both docks, and in all other locations
where flammable gases or liquids are stored or processed. Wheeled dry chemical units of 150 or
350 pound capacity would be located beneath the east-west pipe racks in each liquefaction train
(five per train), in the fractionation area (two), and in all buildings that house gas turbines and/or
flammable gas compressors (one wheeled unit per two turbines or turbine/compressor sets).
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Hand-held portable fire extinguishers containing an approved gaseous extinguishing/inerting
agent would be installed in all buildings or rooms that house electrical or electronic equipment.

Mobile and portable fire fighting equipment would include the following:

. two fire trucks (water only);

. one fire truck (high-expansion foam);

. one fire truck (water and low-expansion foam);

o six portable high-expansion foam generators; and

. one 3,000 pound, skid-mounted, dry power unit on wheels with hose reels and one
monitor.

These equipment units would be located at the Fire Station. Portable and mobile foam producing
equipment and the water fire trucks would be capable of being connected to hydrants on the fire
distribution system.

Firewater System

Firewater supply and distribution systems would be provided for extinguishing Class A’
- fires; cooling tanks, structures, and equipment exposed to excessive heat radiation from fires;
producing low- and high-expansion foam; and dispersing flammable vapors. The design of the
firewater supply and distribution system would provide for simultaneous supply of all fixed fire
protection systems, including monitor nozzles, at their design flow and pressure involved in the
maximum single incident expected in the plant, plus an allowance of 1,000 gpm for hand hose
streams for a period of not less than 2 hours. Jockey pumps are to maintain 150 psig system
pressure.

Firewater would be supplied from two independent pumping sources. A 570,000-gallon
Fire/Utility Water Tank would be provided to supply fresh (desalinated) water through the fresh
firewater pumping station primarily for pressurizing the firewater system and for initial fire fighting
capability. A seawater pumping station would be designed to supply the entire plant distribution
loop with seawater if demand exceeds the capacity of the fresh water system. Seawater would be
pumped from the Firewater Intake Structure into the distribution loop by two electric motor-driven
.submerged seawater fire pumps (11,500 gpm each) with two additional diesel engine-driven spare
pumps.

The firewater distribution network would be a wet underground main with hydrants and
monitors strategically located throughout the facility. Sectional isolating valves of the post-
indicating type would be incorporated into the firewater mains to ensure system integrity and to
permit isolating the system in the event of a break or for making repairs or modifications.

Automatically operated fixed water spray systems would be installed for the protection of
selected tanks, pumps, vessels, columns, heat exchangers, and piping. All process vessels that
would contain significant amounts of liquefied gas .would be water sprayed. All fin-fan
coolers/condensers that contain flammable fluids or are located above pipe racks carrying
flammable fluids would be water sprayed. Lubrication oil skids located below compressors would
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have a combination water spray/low-expansion foam system. All pumps that handle combustible
liquids that are above their flash points would be protected by fixed water spray systems.

The firewater loop in the LNG storage tank area would supply water for fixed water spray
systems on the storage tanks, for monitors and hydrants, and for producing high-expansion foam.
Each LNG storage tank would be protected by a fixed water spray system on exposed portions of
the tank. (The concrete walls would shield much of each storage tank from heat radiation emitted
by fires in adjacent tanks.)

The refrigerant storage area would be equipped with an automatically operated water spray
system designed to absorb heat developed by fires and to suppress flames in order to protect
piping, refrigerant storage tanks, and surrounding equipment.

The firewater systems at each of the two docks would include a firewater distribution
system (normally dry); three hydrants (with hose racks) at strategic locations at the loading
platforms; two firewater monitors at the inner breasting dolphins; one firewater monitor at the
intersection of the loading platform and trestle; and two elevated, pre-aimed, remote on-off
firewater monitors to protect the loading arms. Additionally, a fixed water spray system would
be provided on the gangway, LNG Drain Drum, LNG piping, and critical valves. A fixed water
spray system also would be provided on the outside of the Dock Operations Building.

Fail Safe Shutdown

There are multiple automatic and manual shutdown systems for all components of the LNG
and marine operations. The emergency shutdown system (per train basis) is activated by any of
the following: main heat exchanger trip, master trip, any compressor trip, loss of power or air,
and a variety of other mechanical triggers.

The loading pumps for each tank are stopped automatically in the event of: emergency
shutdown activation, motor overload, low tank pressure or level, dock emergency shutdown
activation, and other actions.

The emergency shutdown system (per dock basis) is activated manually from either the
main control room or from local hand switches, as well as power failure, instrument air failure,
or the PERC activation on the loading arms. In a dock shutdown, all loading pumps stop, loading
valves close, the loading arm drains and purges, and the vapor recovery arm valve closes. If the
PERC is activated first, it will cause both the dock emergency shutdown and the storage tank
emergency shutdown to be activated, as well as full alarms to allow personnel warning.

There are no applicant-prepared plans to develop overland access for the regular movement
of personnel, equipment, or materials into or out of the Anderson Bay site; however, the pipeline
right-of-way would be available as a "summer emergency only" egress route from the terminal if
an event were to occur that would require evacuation of personnel from the southern area of the
LNG facility and access to waterborne transportation were restricted by that event. The emergency
egress route would be maintained as an unimproved private trail, graded, and kept free of brush.
Although Yukon Pacific does not propose a year-round permanent access/egress road, the staff will
recommend that such a road be constructed and maintained (see sections 4.15 and 4.16 of this
FEIS). .
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2.1.6 Future Plans and Abandonment

The project has an expected life of 25 years based on the availability of natural gas. If l
additional supplies become available, the life of the facility could be extended. The termination
procedures to be implemented would be subject to appropriate existing Federal, state, and local
regulations in effect at that time.

2.1.7 Permits, Approvals, and Regulatory Requirements

As lead Federal agency for the Yukon Pacific LNG Project, the Commission is required
under NEPA to ensure compliance with Section 7 of the Endangered Species Act (ESA) which,
as amended, states that any project authorized, funded, or conducted by any Federal agency (e.g.,
the Commission) should not "...jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of habitat of such species
which is determined...to be critical..."[16 USC § 1536(a)(2)(1988)]. The Commission is required
to consult with the U.S. Fish and Wildlife Service (FWS) and the National Marine Fisheries
Service (NMFS) to determine whether any federally listed or proposed endangered or threatened
species or their designated critical habitat occur in the vicinity of the proposed project. If, upon
review of existing data, the Commission determines that these species or habitats may be affected
by the proposed project, the Commission is required to prepare a Biological Assessment (see
appendix C) to identify the nature and extent of adverse impact, and to recommend mitigation
measures that would avoid the habitat and/or species or that would reduce potential impact to
acceptable levels.’ )

Section 106 of the National Historic Preservation Act (NHPA) requires the FERC to take
into account the effects of its undertakings on any prehistoric or historic sites, districts, or objects
listed on or eligible for listing on the National Register of Historic Places (NRHP), and to afford
the Advisory Council on Historic Preservation (ACHP) an opportunity to comment on the

~ undertakings. The Commission has requested the applicant, as a non-Federal party, to assist it in
meeting obligations under Section 106 by preparing the necessary information and analyses as
implemented by the ACHP procedures in 36 CFR Part 800. In accordance with the ACHP
procedures, the FERC, as the lead agency, is required to consult with the appropriate State Historic
Preservation Officer (SHPO) regarding the NRHP eligibility of cultural resources and the potential
effects of the proposed undertaking on those NRHP-listed or -eligible cultural resources.

In addition to the FERC’s requirement for authorization for a place of export and the
construction and operation of facilities at this place of export under Section 3 of the NGA, other
Federal and state government agencies have permit or approval authority, and responsibility for
determining compliance with their requirements over portions of the proposed project (see table
2.1.7-1). At the Federal level, required permits and approval authority outside of the FERC’s
jurisdiction include compliance with regulations of the Clean Water Act (CWA), the Rivers and
Harbors Act, the Clean Air Act (CAA), the Mineral Leasing Act (MLA), the Archeological
Resources Protection Act (ARPA), and the Native American Graves Protection and Repatriation
Act (NAGPRA). While each of these statutes has been taken into account in the preparation of this
document, actual permitting will not occur until a later phase of project development when detailed
design and equipment selection has occurred.

Federal requirements of the CWA include compliance under Sections 401, 402, and 404.

The U.S. Environmental Protection Agency (EPA) will require that a National Pollutant Discharge
Elimination System (NPDES) permit application be filed for the construction and operation of the
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TABLE 2.1.7-1

Permits and Approvals
Agency Permit Remark
FEDERAL
Advisory Council on Historic I Section 106, National Historic Provide comments for all project
Preservation Preservation Act (NHPA) features that affect cultural resources

U.S. Environmental Protection Agency
(EPA)

Federal Communications Commission

(FCO)

Federal Energy Regulatory
Commission (FERC)

National Marine Fisheries Service

Clean Water Act (CWA) Section 401
Water Quality Certification

CWA, Section 402
National Pollutant Discharge
Elimination System (NPDES) Permit

CWA, Section 402
Stormwater Permit for Construction

CWA, Section 402
Stormwater Permit for Industrial
Facilities

Waste Generator Identification Number

Oil Spill Prevention, Containment and
Countermeasure Plans

Federal Water Pollution Control Act
(Section 311; 40 CFR Part 112.7)

Permit to Handle Hazardous Waste
(RCRA) 40 CFR Parts 260-265

Hazardous Waste Regulations
40 CFR Parts 260-270

Radio and Wire Communications and
Construction Permit (47 U.S.C. 154-
303)

Authorization of Place of Export under
Natural Gas Act Section 3; 18 CFR
Part 153.6

Section 7, Endangered Species Act
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that are either listed or eligible for
listing on the National Register of
Historic Places (NRHP).

Consider issuance of certification to the
COE regulating construction activities
affecting waters of the state includin;
wetlands. )

During construction and operations,
NPDES permit required for point
source discharge of waste waters (e.g.,
from sewage treatment system) into
waters of the United States.

For construction sites larger than §
acres, a permit is required for
discharge of collected runoff from the
site.

During operations, industrial facilities
require permit for discharge of
collected runoff from the site.

Notification must be given to the EPA
as to what RCRA wastes will be
generated in order to be entered into
Manifest System. This allows
generator (Yukon Pacific) to generate,
store for < 90 days and ship offsite,
RCRA classified wastes.

SPCC Plan must be prepared within 6
months of initiation of operation and
must be fully implemented within 1
year of operation.

Regulations; no permit.

To construct and operate
communication system.

Approval of Anderson Bay site as place
from which U.S. natural gas may be
exported to destinations out of the U.S.

Provide biological opinion on species
of marine wildlife that are federally
listed.



TABLE 2.1.7-1 (cont’d)

Agency Permit Remark
FEDERAL (cont’d)
U.S. Department of the Army Corps of Section 404 (CWA) Permit for placement of dredged or fill

Engineers (COE)

U.S. Coast Guard

U.S. Fish and Wildlife Service (FWS)

U.S. Department of Transportation
(DOT)

STATE a/

Alaska Department of Fish and Game
(ADFG)

Alaska Department of Natural
Resources (ADNR)

Section 10 (Rivers and Harbors Act)

33 CFR Part 127 requires Yukon
Pacific to file a letter of intent

Permission to establish Aids to
Navigation required under 33 CFR Part
66

Section 7, Endangered Species Act

LNG Facilities: Federal Safety
Standards 49 CFR Part 193

Fish Habitat Permit
AS 16.05.870

Fish Habitat Permit
AS 16.05.840

Right-of-Way Lease (AS 38.35) and

- Notice to Proceed

Water Rights Permit and Certificate of
Water Appropriation (AS 46.15)

Purchase of Materials (AS 38.05)

Burning Permit (AS 41.15)
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material or mechanical land clearing
and excavation in waters of the United
States.

Permit for placement of structures or
work in, or affecting, navigable waters
of the United States, including those
that are tidally influenced [33 CFR
322].

Captain of the Port issues letter of
recommendationto operator and
develops OPLAN.

If Yukon Pacific wishes to establish
any navigational aids associated with
either the tanker terminal or the cargo
cock, Coast Guard must be notified and
give permission.

Provide, in conjunction with NMFS,
biological opinion on species of
wildlife and plants that are federally
listed.

Must comply with LNG siting criteria.

Permit is required to construct a
hydraulic project; use, divert, obstruct,
pollute, change the natural flow or bed;
or to use wheeled, tracked, excavating,
or log dragging equipment in the bed.

Permit required if efficient upstream or
downstream passage of fish species is
affected. -

Yukon Pacific has a conditional lease
which will be made unconditional only
after all studies, reports etc. are
submitted.

For withdrawal of waters from site
streams.

If materials (e.g., gravel or clay) are
required from an area outside of the
lease, a material sale permit is
required.

To dispose of slash or stumps from

clearing by open burning requires a
state permit.




TABLE 2.1.7-1 (cont’d)

Agency Permit Remark
STATE (cont’d) a/
Alaska Department of Natural Salvage Timber Sale Permit ‘With the clearance of timber from the

Resources (ADNR) (cont’d)

Division of Parks and Outdoor
Recreation, Office of History and
Archeology

Alaska Department of Environmental
Conservation (ADEC)

Alaska Department of Labor (ADOL)

Tidelands Lease (AS 38.05)

Consultation under Section 106 NHPA

CWA Section 401 Water Quality
Certification

Prevention of Significant Deterioration
(PSD) Permit AS 46.03, 140 & 150;
18 AAC 50.300

Food Service Permit AS 03.05.0.11 &
020; AS 44.46.020

Wastewater Permit AS 46.03.100,
.090, .110, .120; 18 AAC 15, 70, 72

Water and Sewerage Plan Approvals
AS 08.48.221; 18 AAC 72.060

Open Burning Permit
18 AAC 15.020 -.100

Oil Discharge Contingency Plan
AS 46.03.020; 46.04.030, & .070
18 AAC 75.305

Solid Waste Disposal Permit

AS 46.06.080; 46.03.020, 46.03.100
18 AAC 15

18 AAC 60

Confirmation of compliance with state
worker protection laws

Fired/Unfired Pressure Vessels AS
18.60.180; 8 AAC 80

Worker Safety, Petroleum,
Construction, Explosives, Occupational
Health and Eavironmental Control,
Toxic and Hazardous Waste Codes,
etc. AS 18.60.010 et seq; AAC Title 8
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site, a permit must be obtained to offer
it for sale as salvage timber.

For use of shoreline in grading and
erection of structures.

Consult with the FERC regarding
NRHP eligibility of cultural resources,
and the project effect and mitigation of
those effects on historic properties.

Consider issuance to the EPA of
certification of the NPDES under
section 401(a)(1) of the CWA.

Permit required for exhaust of any
incineration or fossil fuel burning -
equipment both during coastruction and
operations.

Plan review required. Form 18-0310
or 18-0309.

During site clearing/preparation, the
burning of slash by open fire requires a
permit from the state.

Plan for dealing with spills greater than
10,000 barrels.

Prior to creation of onsite landfill, must
have permit from ADEC classifying
landfill type and stipulating limitation.
b/

Prior to project commencement,
consultation with ADOL to ensure
construction and subsequent operations
are consistent with worker protection
requirements



TABLE 2.1.7-1 (cont’d)

Agency Permit Remark

STATE (cont’d) a/

Alaska Division of Governmental Coastal Zone Management Act Determination as to consistency with
Coordination Consistency Determination state coastal policies regarding

Alaska Department of Public Safety

Alaska State Fire Marshall

Department of Public Safety
LOCAL

City of Valdez

-2

AS 46.40 and AS 44.19 and 6 AAC 50
and 6 AAC 80 of Alaska Coastal

Management Program

Life and Fire Safety Check and
Approval AS 18.70.080; 13 AAC 50

Commercial Motor Vehicles - Proof of
Insurance AS 28.32.900; AS 28.33.010

State Building Permit (AS 18.70.080)

Building Permit

Chapter 30 Zoning Permit

Building Permit

development.

Form 12-890.

All plans for construction of buildings,
tanks, dock, construction camp, etc.
must be reviewed and approved prior
to construction.

Site to be rezoned from "Unclassified”
to "Heavy Industrial” and Conditional
Use Permit required.

For construction of all land facilities,
authorizing inspection to ensure
Building Codes are observed.

The State of Alaska uses a multiple agency coordinated system for reviewing and processing all resource-~related permits,

leases, and other authorizations which are required for coastal projects through the office of the Governor.

b/ New draft regulations (18 AAC 60) were released for public comment on July 7, 1993. Revised regulations are to ensure
‘compliance with Federal EPA requirements per 40 CFR 258 (RCRA Subtitle D) minimum standards.
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LNG plant and terminal. A discharge permit must be obtained by anyone who discharges or
proposes to discharge pollutants into the waters of the United States including, but not limited to:
sanitary wastes; domestic wastes; non-contact cooling water; LNG storage tank cleaner and
hydrotest discharge; oily wastewater; surface runoff (during construction and operation) and bilge
water. The EPA may not issue an NPDES permit until a certification is granted or waived by the
state in which the discharge will occur. There is also a general NPDES permit for stormwater
related to construction activities larger than 5 acres.

The Section 404 permitting process is administered by the COE for all discharge of fill or
dredged material or mechanical land clearing and excavation in waters of the United States,
including wetlands, streams, and navigable waters. Section 10 of the Rivers and Harbors Act is
also administered by the COE; individual Section 10 permits would be required for all construction
activities that occur in navigable waterways, including those that are tidally influenced (COE, 1992,
1995). The COE has responsibility for determining compliance with all regulatory requirements
associated with Section 10 and Section 404 of the CWA.

Ambient air quality is protected by Federal regulations under the CAA. These regulations
- include compliance under the New Source Performance Standards (NSPS) and the new
requirements for the Prevention of Significant Deterioration (PSD). The Federal permitting process
for the CAA has been delegated to individual state agencies. Although applications are reviewed
by both the states and the EPA, the State of Alaska would determine the need for NSPS or a PSD
permit.

Some individual state or local permits would be required to construct the proposed project;
however, any such permits must be consistent with the conditions of the authorization for a place
of export and the construction and operation of facilities at this place of export. The Commission
encourages cooperation between authorization holders and local authorities. However, this does
not mean that state and local agencies, through application of state or local laws, may prohibit or
unreasonably delay the construction of facilities approved by the Commission.1/

At the local level, the proposed location for the LNG plant is currently zoned
"Unclassified" by the City of Valdez. In order for the project to proceed, the property needs to
be rezoned to "Heavy Industrial” and a Conditional Use Permit would have to be obtained from
the Valdez Planning and Zoning Commission, following the submission of a formal project plan.
Under the Valdez Coastal Management Program, Yukon Pacific should file the project plan 6
months before filing the permit application with the Zoning Commission.

2.2  ALTERNATIVE SITE LOCATIONS

In Order 350, the DOE concluded that the Valdez export site (Anderson Bay) is preferable
to all other export sites that were considered in the TAGS FEIS issued in June 1988 and
disapproved all sites other than the Anderson Bay site (DOE, 1989). Accordingly, as discussed
in section 1.5, the Commission is not considering any other site. During scoping, however,
several commenters asked that the process leading to selection of the Anderson Bay site be clarified
in the EIS. )

Y See, e.g., Schneidewind v. ANR Pipeline Co., 485 U.S. 293 (1988); National Fuel Gas Supply v. Public Service
Commission, 894 F.2d 571 (2d Cir. 1989); and Iroquois Gas Transmission System, L.P., et al., 52 FERC § 61,091 (1990)
and 59 FERC ¢ 561,094 (1992).
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The selection of Anderson Bay as the preferred terminal location was the culmination of
a series of studies spanning a period of more than 15 years. In 1976, the FPC issued a FEIS in
FPC Docket CP75-96 on the then-proposed El Paso Alaska System (FPC, 1976). This project was
to carry natural gas from Prudhoe Bay to a site at Gravina Point in Prince William Sound where
it would be converted to LNG and transported from Alaska by ship to Point Conception,
California. As part of studies leading up to issuance of a FEIS in 1976, 11 potential LNG sites
in Prince William Sound, including Anderson Bay, were evaluated against the following 10 criteria:

. topographic conditions . distance to deep water
«  foundation suitability e navigational suitability
° seismic considerations . anchorage suitability

. atmospheric conditions . ice formation

. oceanographic conditions ] land conflicts

In the El Paso Alaska System FEIS, the Anderson Bay site was then rejected as an
alternative site based on more favorable topographic, seismic, and anchorage conditions at the
Gravina Point site. Although not specifically discussed in the El Paso FEIS, the Coast Guard was,
at the time, also concerned with the passage of LNG ships (with their relative high "sail" area)
through the Valdez Narrows under high wind conditions. :

The Anderson Bay site was re-examined in studies leading to the TAGS FEIS in 1988.2/
The TAGS LNG site selection process involved a variety of steps and considerations. Using
general guidelines, the coastal regions of Alaska were screened for sites that would allow for
development of a pipeline system and LNG and marine facilities capable of transporting natural
gas from Prudhoe Bay for year-round export to Asian Pacific Rim markets. This screening
involved review of alternatives considered in previous studies of a similar nature such as TAPS and
the El Paso Alaska System. Combinations of routes and terminal sites in Norton Sound, Bristol
Bay, Cook Inlet, Prince William Sound, Yakutat Bay, and Lynn Canal/Chatham Strait were
examined. Following initial screening, one major regional pipeline route alternative and six
alternative LNG plant and marine terminal locations were considered in detail along with the now
proposed site at Anderson Bay.

Eleven pipeline criteria, 10 LNG plant site criteria, and 6 criteria related to the marine
terminal were used to determine the degree of favorability for each of the alternative sites. Results
of this analysis are summarized on figure 2.2-1. LNG siting criteria for the Anderson Bay site
were all favorable or moderately favorable. No site was determined to have an overriding
advantage over the Anderson Bay site. Unfavorable characteristics identified in the El Paso Alaska
System FEIS were not found to be significant problems in the TAGS study. Table 2.2-1 compares
the evaluation ratings presented in the 1988 TAGS FEIS with similar criteria unfavorably rated in
the 1976 El Paso Alaska System FEIS.

Between the time of the studies presented in the El Paso Alaska System 1976 FEIS and the
TAGS 1988 FEIS, two major changes occurred which influenced selection of the Anderson Bay

2/ The criteria and evaluations conducted by the BLM and the COE are described in detail in appendix C of the TAGS FEIS
and incorporated herein by reference.
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FIGURE 2.2-1  Criteria Evaluation Matrix for Proposed TAGS Project and Alternative Locations

Prince William Sound Cook Inlet

Proposed Alternatives Alternatives
Project to:

Anderson Gravina Gold Robe Boulder Cape Harriet
Bay Creek Lake Point Starichkof Point

Pipeline Criteria

- Minimize length of pipeline

- Maximize use of existing infrastructure

- Maximize use of proven construction techniques

- Maximize opportunity for parallel construction techniques
- Avoid areas of potential geohazards

- Minimize potential conflicts with sensitive environments

- Maximize compatibility with current and planned land use
- Minimize the number of water crossings

- Avoid permitting delays

- Minimize potential threat to national security

- Maximize availability of gas to Alaska consumers ' 0 (W] (W]

0oooo ocooo
ooooo o oo
Ooooo oOooog

LNG Plant Criteria

- Adequacy of available land

- Avoid areas with poor foundation characteristics

- Avoid areas with faults

- Avoid sites potentially exposed to seismic sea waves
- Minimize length of pipeline to marine terminal

- Maximize use of existing community infrastructure () . ()
- Avoid sensitive environmenta! habitat

- Public safety considerations

- Maximize value added industrial opportunities
- Minimize site preparation requirements

0ogo. oo
oo oo
oo oo

]

]
oo
oo

O

Marine Terminal Criteria

- Minimize exposure to extreme oceanographic conditions

- Minimize distance from shore to 60’ MLLW depth

- Maximize suitability of tanker maneuvering and anchorage area
- Minimize potential hazards to navigation

- Minimize potential problems related to soils and geohazards

- Minimize threat to national security

ooooo
O ooo
oooo

O - Favorable - Moderately Favorable - Unfavorable - Highly Unfavorable

SOURCE: TAGS FEIS page 1-15.




TABLE 2.2-1

Comparison of Suitability Criteria Ratings for
Anderson Bay Between El Paso Alaska System and TAGS Projects

El Paso Alaska System a/ TAGS b/
FEIS Evaluation FEIS Evaluation
Seismic Considerations: Seismic Sea Waves:
Unfavorable due to possibility of seismic damage resulting Favorable because the LNG plant would be located at an
from slide-induced waves. elevation higher than the highest recorded tsunami run up
) wave and no major impacts on onshore structures would
be anticipated.

Minimize Potential Problems Related to Soils and
Geohazards:

Favorable because 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.
Topographic Conditions: Minimize Site Preparation:
Unfavorable due to the rugged topographic conditions at Moderately favorable because approximately 10 million
the site would require extensive site preparation and yards of excavated quantities (after bulking) would be
disposal of large quantities of spoil material. utilized and 5 million yards would require disposal. The

site would require a substantial amount of earthwork
before construction. Soils are of good quality overlying
bedrock, and site preparation would not pose major
difficulties. Excess material could be used to develop the
construction wharf, off-loading area, construction support,
and laydown area.

Anchorage Suitability: Maximum Suitability ... of Anchoring Areas:

Unfavorable due to absence of adequate anchorage. Favorable because a new deep water anchorage has now
been established within Prince William Sound for oil and
LNG tankers.

a/  El Paso Alaska System FEIS page II and figure 79, page 505.

b/  TAGS FEIS, pages C-30 - C34.

site. First, during the preparation of the El Paso FEIS and prior to 1980, there were no rigorous
Federal siting requirements similar to Part 193 of the DOT’s LNG Federal Safety Standards (49
CFR Part 193). These DOT standards, established on February 11, 1980, prescribe siting
requirements for thermal radiation protection, flammable vapor-gas dispersion protection, seismic
investigation and design forces, flooding (including tsunamis), wind and other severe weather and
natural conditions, and adjacent site activities. Yukon Pacific contends that it can meet the
requirements of Part 193, as well as meet the industry’s consensus standards embodied in the
NFPA 59A. Thus, these new standards address and supersede some of the earlier concerns with
a site at Anderson Bay.

2-45




Secondly, since 1977, the construction and operation of the Alyeska oil terminal and tanker
operations have given us a great deal of knowledge and experience which simply did not exist prior
to and during the preparation of the El Paso FEIS. Design and construction of the Alyeska facility
required extensive site preparation similar to what would be expected at the Anderson Bay site.
The location of Alyeska facilities on cut and fill terraces has demonstrated the feasibility of that
design/construction concept, although the disposal of the rock and other material remains an issue
(see section 2.3.2). Operation of the oil tankers to and from the Alyeska Marine Terminal, along
with the use of a VTS, has reduced some of the previous navigational concerns. The Coast Guard
does not anticipate VTS problems with the increased LNG tanker traffic (see section 4.15.4).3/
A deep water anchorage is also now available for both oil and LNG tankers in Prince William
Sound; such an anchorage area was not available in 1976.

In addition to the above improvements in terms of site acceptability, a number of
governmental actions have occurred which limit the scope of the FERC’s review of the Anderson
Bay site and issues associated with alternative sites other than Anderson Bay. These actions are
discussed in section 1.1 of this FEIS. Of importance here is the fact that DOE/FE Order 350
granting Yukon Pacific authorization of the export also concluded that "With respect to the place
of exportation for the LNG..., all locations other than Port Valdez, Alaska are rejected.” This
decision was made after evaluation of alternative sites during preparation of the TAGS EIS, taking
into account the Port Valdez site and others evaluated in both the TAGS EIS and the El Paso FEIS.
Accordingly, further consideration of alternatives sites is outside the scope of this FEIS.

23 ALTERNATIVE CONSTRUCTION CAMP AND DISPOSAL PLANS
2.3.1 Alternative Construction Camp Sites

As described earlier in section 2.1.4, the construction period for the Yukon Pacific LNG
Project spans 8 years reaching a peak construction workforce of 4,000 people during the fifth and
sixth summers. Yukon Pacific proposes to house the majority of this workforce in a camp adjacent
to the construction site (figure 2.1.4-3). Using land on both banks of Seven Mile Creek at
approximately 100 to 175 feet elevation, 47 acres of forest would be cleared to establish the 30
acres of finished area required to erect the housing modules and ancillary facilities. Contouring
the site would require the excavation of 0.175 million cubic yards of material; however, since rock
would be imported to the camp location to supply structural fill requirements, the net impact of
camp construction would be inconsequential regarding overall material disposal. This site is
located far enough distant from the actual construction to afford undisturbed sleeping for offshift
workers. To supply the 288,000 gpd of potable water required to support the peak workforce, a
40-foot-high dam is proposed to be constructed on Seven Mile Creek just above the waterfall,
creating a 3.5-acre reservoir. With package water treatment and use of a large storage tank, all
of the onsite potable water supply needs could be met from this source. The site could be
developed without interfering with other construction activities, making the camp available for
occupation early in the construction schedule. Our analyses described in section 4.0 determined
that development of the work camp at this site would result in environmental impact.

In an effort to minimize environmental disturbance at the Anderson Bay site, four site and
three access alternatives were screened to identify reasonable alternatives. These included locations
other than Seven Mile Creek but still within the Anderson Bay area (onsite options) as well as one
offsite location in Valdez. Factors considered in the initial screening were: the amount of land

3/ Coast Guard Marine Safety Office letter dated May 25, 1990 to Coast Guard Commandant.
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area disturbed to accommodate the camp; the degree of physical disturbance required to prepare
the site (excavation/disposal); the availability of water supply; the worker support (quietness, ease
of access); and compatibility with construction needs with respect to scheduling, cost, and logistics.

2.3.1.1 Alternatives Eliminated from Further Consideration

The three alternative camp site locations within the Anderson Bay area are shown on figure
2.3.1-1 and characteristics are described below and summarized in table 2.3.1-1. Based on
preliminary information and analysis, these alternatives were eliminated from further detailed
analysis; however, additional public comment was sought during the DEIS issuance. Public
comment did not alter the conclusion that these options were inappropriate as sites for the
construction camp. Although site-specific wetland information was not available for the
alternatives that were eliminated, site-specific resource information was available and considered
in the evaluation presented in section 4.16.

West Side Anderson Bay

This site is located along the bay 0.5 mile west of the cargo dock area. Due to the terrain,
and the spatial requirements of the facilities, the site would be situated at an elevation of 250 to
275 feet MLLW, as compared with the Seven Mile Creek site elevation of 100 to 175 feet MLLW,
making it highly visible from the bay. The total area which would have to be disturbed to prepare
the site would be 60 acres, most of which is forested and would require clearing. To establish
sufficient acreage on the steep terrain would require the excavation of 1.5 million cubic yards of
material which would be graded to produce a comparatively flat area for erection of the required
buildings. There are no nearby surface waterways with sufficient flow to provide a source for
potable water. It would therefore be necessary to barge water to the site from Valdez or from the
dam at Seven Mile Creek and/or rely on desalination. Blasting and excavation makes pipe delivery
from Seven Mile Creek impractical during the first 3 years of site development. The site is remote
from the scene of construction, making it suitably quiet for off-duty workers; however, the
transport of workers to the site would require the construction of about 0.5 mile of road which
would have to cross Jug, Aquaculture, and Henderson Creeks and would disturb an additional 3
to 4 acres of land. It is estimated that the site preparation costs would be approximately $25-30
million more than the proposed Seven Mile Creek site. Generally, this site offers no environmental -
benefits over the proposed Seven Mile Creek site while impacting more acreage for site and access
development. As a result, we have eliminated this site from further consideration.

South Side of Anderson Bay

The South Side site is situated behind the cargo dock and extends west as far as Henderson
Creek. It is far enough away from the construction activity to allow undisturbed sleeping for
offshift workers; however, the very steep terrain would necessitate the excavation of 2.5 million
cubic yards of material and the disturbance of 70 acres of predominantly forested land to create
a suitable area (30 acres). Some natural water is available but the majority of the required potable
water supply would have to be barged in from Valdez or from the proposed dam-on Seven Mile
Creek or provided by desalination. This site is at an elevation of 200 to 250 feet MLLW, well
above the height of the cargo dock and Seven Mile Creek site and therefore more visible.
Schedule-wise, it could be developed immediately upon the commencement of construction to be
available early in the construction sequence. It is estimated that the site preparation costs would
be approximately $30-35 million more than the proposed Seven Mile Creek site. For the same
reasons that the West Side site was eliminated this site was also eliminated from further
consideration.

2-47




| WEST ANDERSON BAY SITE |

| SOUTH ANDERSON BAY SITE |

FILL SITE

8¢

' [4200° ROAD
T A
e
= = = 4= —
_ > / = :
- D
, ) =
0
> = X
\?i“ JUGT cREEk / T A= 2 o -
N \\h\ )J)) <>> EE "‘% = 4
S5 AQUACULTURE | é\/g o) mnm%ﬂ/r/-;:
CREEK < (O M"—E
\;\R_;'N < @6; —
. @ N l‘\\%?fv ﬁw’fc
—— e
AN —_— g ﬁ\/
HENDERSON CREEK h\% = /% 7
PR = e

FIGURE 2.3.1-1

CONSTRUCTION CAMP

ALTERNATIVES
AT ANDERSON BAY

SCALE: AS SHOWN




6v-C

Characteristics of Construction Camp Site Access Alternatives for Yukon Pacific LNG Project

Site Worker Water
Alternative Preparation Habitat Satisfaction Schedule Supply Engineering Other
lowsmsowvioNs ]

West Side ® 60 acres cleared ¢ No direct effect on ® Site quiet Compatible Local creeks probably

Anderson Bay e elevation 250-275 streams but access road (removed from insufficient, therefore,
ft, therefore, highly would have to be construction) barge from Valdez or
visible away from extended = 2,000 ft ¢ Site isolated (from from Seven Mile Creek
and higher than and cross Jug, community) and/or desalination
plant, Aquaculture, and needed ($13 million) b/.

¢ 1.5 million yd® Henderson Creeks
n* + $25 - 30 e 3.5 acres extra clearing
million a/ for road

South Side ® 70 acres cleared No additional stream e Site far enough Compatible Some from Nancy Creek

Anderson Bay e elevation 200 - 250 | crossings removed from but not enough,
ft, therefore, construction to be therefore, barge from
visible behind quiet Valdez or Seven Mile
cargo wharf, e  Site isolated (from Creek and/or desalination .

® 2.5 million yd® community) supplement needed ($13
n* + $30-35 million) b/.
million g/

Fill Site ) ¢ No additional No additiona! impact. - ®  Noisy location so Not compatible with Some available from Not feasible due to
excavation or close to primary current schedule. Nancy Creek but barge scheduling
clearing, construction. Could not be made from Valdez or from

¢ Visually hidden. ) ® Site isolated available for 3 years. Seven Mile Creek and/or
desalination needed ($11
million) b/.
Seven Mile Creeck ® 47 acres cleared Seven Mile Creek major ®  Quiet location Compatible Available through Feasible
e elevation 75 - 200 impact from need to build ®  Site isolated impoundment of Seven
ft, therefore, would | dam to supply water. Mile Creek to create
not be particularly (Reservoir 3.5 acres.) storage reservoir ($2
distinguishable million).
from the plant.

a/ * n = Base cost of preparing Seven Mile Creek site. Yukon Pacific provided other site preparation costs relative to this.

b/ The cost of desalination was calculated by Yukon Pacific to be comparable to barging from Valdez. Barging from Seven Mile Creck would be somewhat less costly. Blasting and excavation
makes piping from Seven Mile Creek impractical during first 3 years of site preparation.



TABLE 2.3.1-1 (cont’d)

Site Worker
Alternative Preparation Habitat Satisfaction Schedule Engineering

OFFSITE OPTIONS I I
Valdez Camp with | Camp site already ¢ No direct effect from ¢ ‘Time of travel Would require minor City of Valdez can New road south of ¢ Major social
road access within | available near airport. camp would be about adjustment in pipeline supply with development | Alyeska would impact on City
pipeline right-of- Expansion possible ¢ New road would consist 40 minutes. construction schedule to | of new well. climb and descend of Valdez.
way on south side within existing of 0.4 mile new road ®  Valdez less prepare the western 5.4 700 feet in 2 miles,
of Alyeska facility | propersty. Jjoining existing Dayville isolated base. miles of the 796-mile- necessitating a >
Road to right-of-way ® Max. 40-bus long pipeline right-of- 13 percent average
east of Alyeska site (4 convoy x 3 trips way in advance. slope. Compliance
acres). in and 3 trips with AASHTO
¢ Remaining road would out/day for 2 design criteria not
be within proposed shifts. practically
right-of-way. Therefore ¢ Risk of achievable.,
no additional clearing landslide/rockfall
required. high (safety
e 5 stream crossings issue).

(Allison, Unnamed,
Sawmill, Salmon, Seven

O refloe | Mile Creeks)
e ‘T Valdez Camp with | Camp site already *  No direct effect from ¢ Commuting time Would require minor City of Valdez can West of Sawmill s  Major
road access using: available near airport. camp . 45 minutes. adjustment in pipeline supply with development | Spit the proposed disruption to
existing road then ¢ 1 mile of off-right-of- ¢  Valdez less construction schedule to | of new well. right-of-way is Alyeska
to its end in way road would require isolated base. prepare the western 2.0 within 75-150 feet operations
Alyeska property, < 9 acres of forest e  Max. 40-bus miles of the 796-mile- elevation with during Yukon
extended 1 mile to clearing convoy x 3 trips long pipeline right-of- ’ inclines acceptable Pacific shift
join the proposed e 3 stream crossings in and 3 trips way in advance. to bus traffic changes.
pipeline alignment (Sawmill, Salmon, out/day. achievable. ¢ Distuption to
at Sawmill Spit ] Seven Mile) . . - City of Valdez.
and from there, ¢ Traffic inter-
remain within the ference with
right-of-way to Allison Point
Anderson Bay, Recreation
Area.
¢ Busges $2.5

million.
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Alternative

Valdez Camp with
boat access

Site
Preparation

Camp site already
available.

Habitat

No direct effect from camp

Worker
Satisfaction

Minimum 90
minute
commuting time
each way using 4
dedicated ferries,
each making 2
trips per shift
change.

Longer shifts and
more workers
required

al
b/

Schedule

Compatible with
current schedule.

Water
Supply

City of Valdez can
supply with development
of new well.

Engineering

¢ Logistical
problems with
staggered shifts.
® 20 percent
larger
workforce
' required.

Other

®  Major social
impact on City
of Valdez

*  Yukon Pacific
projected $400
million extra
labor costs.

¢ Ferries $50
million; buses
$2.5 million.

* n = Base cost of preparing Seven Mile Creck site. Yukon Pacific provided other site preparation costs relative to this.

The cost of desalination was calculated by Yukon Pacific to be comparable to barging from Valdez. Barging from Seven Mile Creck would be somewhat less costly. Blasting and excavation

makes piping from Seven Mile Creek impractical during first 3 years of site preparation.

e |



Fill Site

A third alternative location for a work camp is on the fill area created by the disposal of
excess excavated rock. There are three significant disadvantages of this site. First, the fill
required to create the site would be generated as a result of excavation to establish the bedrock
benches on which the plant structures would be erected. The filling process would not be
complete, and the site therefore not ready for camp installation, until the summer of the third
construction year. This would then necessitate housing workers at another location as an interim
measure. Second, once the camp was established, offshift workers would be exposed to
construction noise associated with the erection and installation of nearby storage tanks and LNG
process trains. Third, part of the 28-acre site area would be devoted to storage and laydown space
during the later 5 years of project construction. Also, there would be no natural water source at
this onsite location, and all water would be barged from Valdez or from the proposed dam on
Seven Mile Creek or provided through desalination. As the site is manmade fill, however, there
would be no requirement for additional excavation or vegetation removal. This site is at a low
elevation (75 to 100 feet MLLW but high enough to be above the design wave (100-year tsunami-
runup 75 feet).

In examining these onsite options, it was clear that the Fill Site was impractical from a
scheduling point of view and was not sensitive to worker needs. The remaining two options (South
and West Anderson Bay) were found to be feasible but environmentally more disturbing (extensive
amounts of excavation/disposal and clearing necessitated by the topographic configuration). All
three- of these onmsite options were eliminated from further consideration as they offered no
environmental advantages over the proposed Seven Mile Creek site.

Valdez Camp Site with Boat Access

The option of housing workers at the Valdez camp site and transporting them to Anderson
Bay by water was considered. In this scenario workers would be bused from the camp to the dock
in the City of Valdez where they would load onto 1 of 4 dedicated passenger vessels, each capable
of carrying 250 persons. During the peak of construction this would necessitate each vessel
making two trips per shift. Yukon Pacific estimates the "door to door" travel time to be 90 to 135
minutes each way. This would necessitate longer work days for the workers, and a 20 percent
larger workforce to maintain schedule. Yukon Pacific estimated that labor costs would increase
by $400 million (4 hours/day x total job work days x $55 per hour time and one-half labor rate).
However, this additional cost would be partially offset by avoiding the cost of constructing a totally
new camp site at Seven Mile Creek.

The staff, however, was more concerned with the practicality of this alternative and the
logistics involved with transporting workers using both boats and buses versus a camp site (Seven
Mile Creek) which is physically located onsite. Public comment was specifically sought on this
camp site issue, along with specific documentation as to the appropriateness and feasibility of this
camp site, and any other environmental or engineering factors, versus the proposed Seven Mile
Creek site. The staff received no information during the comment period to support boat access
as a realistic alternative.
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Valdez Camp Site with Road Access South of Alyeska Terminal

An all-road option for transporting workers from the Valdez Camp Site, while avoiding
the operational area of the Alyeska Marine Terminal is the South Access Road. This alternative
would follow the existing public access road (Dayville Road) from Valdez to a point 0.5 mile east
of the Alyeska eastern property line and connect with the proposed TAGS pipeline right-of-way
to the south (see figure 2.3.1-2). This new connector road would be about 0.4 mile in length. The
south access road alternative in concept would then follow the right-of-way of the proposed TAGS
pipeline for 5.4 miles to the Anderson Bay site.

The elevation at the east terminus is about 200 feet. Proceeding west, the topography
becomes very steep with the pipeline right-of-way rising about 700 feet over the next mile. This
represents an average grade of more than 13 percent. Subsequently, it drops back to 300 feet
elevation in a distance of 5,000 feet (12 percent slope) and continues to drop to less than 100 feet
by the time it reaches Sawmill Spit. From this point west to where it crosses Seven Mile Creek
(west terminus), the pipeline right-of-way generally follows the shoreline and remains
comparatively level. The right-of-way crosses Allison Creek, an unnamed creek aligned with the
approximate center of the Alyeska site, Sawmill Creek (a mile upstream from the mouth), Salmon
Creek (500 feet upstream from its exit into Sawmill Spit), and Seven Mile Creek.

The construction of pipelines in severe/steep terrain differs significantly from highway
construction in the same area. Pipelines are commonly routed across the contour line to minimize
side cut requirements and reduce environmental disturbance. Slopes of more than 40 percent grade
have been constructed in this manner. Further, a right-of-way is only prepared as necessary to
accommodate side booms and provide transit of slow-moving wheeled and tracked equipment.
Based on discussions with the Alaska Department of Transportation (DOT) and Alyeska, the use
of the TAGS right-of-way as a road alignment, because of the extreme terrain, appears to be highly
questionable from a technical point of view (Tooley, 1993; Jenson, 1993).

The Alaska DOT uses the American Association of State Highway and Transportation
Officials (AASHTO) 1990 Design "Green Book" entitled Geometric Design for Streets, with
supplement by the State of Alaska Preconstruction Manual. These design manuals specify
recommended design geometry based on road purpose and Average Daily Traffic, although local
government design standards may apply as well. Among other design parameters, the Alaska DOT
tries to ensure road grades of less than 7 percent. Yukon Pacific, if it were to construct a road for
private use, is not legally bound by this design specification, but would probably not deviate from
it for reasons of liability, particularly since the road would be used primarily for worker
movements. To achieve grades of this order in the topography south of the Alyeska Marine
Terminal would necessitate major switchbacking and sidecutting into the slopes. Conversely, it
is preferable to make a direct traverse of steep slopes while avoiding side slopes in routing and
constructing a pipeline. The eventual road length would be considerably longer than the direct
pipeline route distance of 5.5 miles and the cuts would be highly visible at the elevations required.

Of equal practical concern is maintenance. Precipitation in the Valdez area is quite high
but rates are significantly higher with even small increases in elevation. Alyeska never designs
steep roads in its terminal area because of the problems it has experienced with heavy rain erosion,
snow removal, and excessive icing. This road alignment option, because of its elevation, would
be susceptible to very high precipitation necessitating grades even less than the 7 percent design.
It is also likely that load design would be double what Alyeska already uses and perhaps four times
the Alaska DOT standard of 100 pounds per square foot. This has major excavation, filling, and
slope reinforcement implications.
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These factors, combined with the high risk of rock slide and avalanche, with associated
safety risks for workers, eliminated this alternative from further consideration.

2.3.1.2 Alternatives Retained
Valdez Camp Site with Road Access Through the Alyeska Terminal

Based on our screening analysis, the only alternative considered to be reasonable for further
study was that of using the commercial camp in Valdez and accessing the Anderson Bay site via
a road through the Alyeska Marine Terminal property. The existing camp facility at Valdez is
located near the airport (figure 2.1.4-2), is privately owned, and is partially established. It was
developed to its current size to serve the workforce associated with cleanup of the Exxon Valdez
oil spill and continues to be used for projects in the Valdez area. The camp facility has 700 beds
and is expandable to 4,000 beds by developing some adjacent property. The camp uses City of
Valdez utilities for water and sewer. Although the sewer system has sufficient capacity to handle
the added burden, a new water well would have to be drilled to provide the additional water

supply.

Transportation of workers from the Valdez camp to the Anderson Bay site could be
accomplished over land by passing through the Alyeska property. This access road alternative
would involve the use of the existing Dayville Road from Valdez to where it ends at the Alyeska
security gates. The access road would then follow the existing main road through the marine
terminal to a point approximately 0.4 mile east of the western property line. From that point, it
would continue west 0.6 mile to connect with the proposed pipeline right-of-way near Sawmill Spit
(figure 2.1.4-2). The additional new road requirement to reach the pipeline right-of-way would
be about 1 mile. Assuming that a 75-foot-width would be disturbed in establishing the 40-foot road
bed, the total land disturbance would be approximately 9 acres. An additional 2.0 miles of road
would have to be constructed within the proposed pipeline right-of-way. Unlike the south access
road alternative, the new 1-mile road to connect with the pipeline right-of-way is in relatively level
terrain which could be developed to accommodate vehicular traffic. The pipeline construction
right-of-way would be wide enough to accommodate the access road without additional clearing.
The total 3.0-mile-long new access road would cross Sawmill, Salmon, and Seven Mile Creeks to
reach the construction site. It would require an adjustment to the currently proposed construction
schedule to allow the southern 2.5 miles of the TAGS pipeline right-of-way to be constructed in
advance.

The largest obstacles to this alternative would be the potential disruption to the City of
Valdez and to Alyeska’s operations during Yukon Pacific’s shift changes and the potential impact
on security within Alyeska proper, a matter which Alyeska takes very seriously. There are also
legal and other institutional questions which would have to be resolved with respect to requiring
Alyeska to grant access through its property and compensation.

Compounding the analysis is the recommendation to provide a permanent all-weather
vehicular access road during the operational phase (see section 4.15.2). The road would provide
an alternative access point and mode to the proposed use of waterborne transportation only for
emergency evacuation of personnel and for access of medical and emergency personnel and
equipment. Another advantage of an all-weather vehicular access road connecting the Alyeska and
Yukon Pacific Terminals is that it would enable both facilities to "pool" their mobile fire fighting
equipment and provide mutual aid in the event of a serious incident at either facility.
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The staff noted that the necessity for an all-weather access road through the Alyeska
Marine Terminal during the operational phase of the Yukon Pacific Terminal does not necessarily
justify its use as a commuter road during the construction phase for the Yukon Pacific pipeline and
LNG terminal, i.e., the later need for an all-weather vehicular road for operational emergencies
does not alone justify the Valdez Camp Site alternative with a road through Alyeska.
Access/egress of emergency equipment through Alyeska, perhaps once or twice a year, is far less
intrusive than 8 years of up to six daily transits of bus convoys during construction. However,
with the potential dual purpose for both construction and operational usage for a road, the option
of the Valdez Camp Site/Alyeska Road alternative was carried forward for public comment. See
section 4.16 for discussion.

2.3.2 Alternative Disposal Sites

Developing the Anderson Bay site to accommodate the LNG plant and marine terminal
would involve major rock excavation and disposal activities. The excavation and disposal volumes
are presented in table 2.3.2-1. Based on rough grading estimates, Yukon Pacific has calculated
that approximately 3,018,000 cubic yards of overburden and 6,655,000 cubic yards of rock would
require excavation in order to be able to site all critical facilities on bedrock. Of these volumes,
5,920,000 cubic yards of rock would be used for structural fill onsite and 735,000 cubic yards of
rock and 3,018,000 cubic yards of overburden would require disposal.

TABLE 2.3.2-1

Summary of LNG Plant Site Excavation and Disposal Volumes

Excavation Structural
Material Generated Rock Fill
(cubic yards) Required
Overburden Rock (cubic yards)
Plant Site 2,520,000 5,720,000 4,300,000
Cargo Dock 396,000 803,000 1,400,000
Construction Facilities 102,000 132.000 ' 220,000
3,018,000 6,655,000 5,920,000
Material Requiring Disposal . Rock 735,000
Overburden 3,018,000 2/

a/  Approximately 396,000 cubic yards of this overburden material would be disposed of in the cargo dock area, where it
would be excavated.

Approximately 396,000 cubic yards of this overburden material would be disposed of in
the cargo dock area, since it is estimated that the overburden generated from the excavation of the
cargo dock area is expected to be composed primarily of weathered rock with a minimal organic
component. The remaining 2,622,000 cubic yards of overburden material and 735,000 cubic yards
of rock would require disposal in a separate disposal area.
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The overburden material, the natural materials that overlay sound bedrock, includes organic

- soils, stumps, roots, till, and broken or weathered rock. The percentage of organic material that

makes up the overburden will vary considerably at the site since parts of the site consist of steep

rocky ridges with little or no organic component, while other parts of the site consist of glacial

troughs, which geotechnical bore holes have indicated contain sediments as thick as 20 feet. These
sediments consist of organic soils, unconsolidated sediments, and glacial tills. Based on air photo
analyses, geologic mapping, and drilling, the overburden material from the site has been estimated
to consist of up to approximately 50 percent organic materials. Since the organic soils at the site
are generally very thin, tree roots often extend into the upper, weathered and broken rock layers.
Stripping of the organics would therefore include most if not all of the broken and loose bedrock.

Yukon Pacific identified six potential locations for disposal of waste excavation materials
(see figure 2.3.2-1). The storage volumes of these areas were calculated using areal and contour
data, assuming that the area would be filled to a level equal to the surrounding elevations (Eliason,
1993b). Height was limited to conform with adjacent benches. Four of these sites are located on
land and either within or relatively near the site boundaries. A fifth site (the proposed disposal
site) uses area both on land and in the east end of Anderson Bay. The sixth disposal alternative
evaluated utilized an open-water disposal location situated between 0.5 and 1.0 mile out into Port
Valdez. Since four of these alternative disposal sites are too limited in storage capacity to contain
the entire volume of waste material requiring disposal, we also evaluated the potential for using
a combination of several sites, including an open-water disposal of clean rock combined with the
use of two onshore sites for disposal of the overburden. Finally we evaluated, as a disposal
alternative, using the completed disposal Site B’ for the construction of the proposed cargo dock

- facilities to reduce the overall impact on the shoreline area of Anderson Bay.

The primary criteria used by Yukon Pacific to evaluate the alternative disposal sites
included the following considerations:

. Maximize the accessibility to the disposal site from the main areas where excavated
materials would be produced;

. Minimize the spoil haul distance;

. Provide adequate capacity to handle the volume of spoil material produced;

. Minimize the use of shoreline and tidal areas;

. Maximize the efficiency of disposal (diSposal rate) by minimizing the total
footprint of the disposal sites;

. Minimize the cost of spoil disposal;

o Try to avoid the development of new areas located offsite and the potential for

construction of additional haul roads;
. Avoid impacts on existing surface waters; and

. Minimize the potential interference between spoil disposal activities and site
location and the temporary and permanent facilities.
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Other less critical criteria included:

. Minimize the hauling of spoil material up hill; and
. Maximize the use of the disposal area for temporary staging and material laydown
storage.

The site characteristics and advantages and disadvantages of each of the alternative disposal
sites are presented in table 2.3.2-2. These alternatives received extensive comment from Federal
and state agencies during the review of the DEIS with primary concerns relating to the preservation
of intertidal wetlands and subtidal habitats. We subsequently reevaluated each of the options and
option combinations, supported by supplemental studies undertaken by Yukon Pacific, before
making our recommendation. Each option is discussed below.

Site A

Site A is relatively small, with an overall storage capacity of only 250,000 cubic yards.
It is located within the site boundaries on a hillside in an upland area between Nancy Creek and
Short Creek. This site has a number of advantages, including its potential low cost of disposal,
its onsite location, its proximity to the construction area, and potential use for staging or laydown
during construction. The volume of overburden requiring disposal, however, greatly exceeds the
storage capacity of Site A, which would have to be increased by a factor of 11 to accommodate
all of the fill proposed for disposal in Site B’. To increase the fill capacity of Site A, the option:
of using retaining walls was examined in some detail. There are generally two preferred systems
used to retain soils with low stability. The first, and most common system, is an embankment
engineered from competent soils. . The second is a near vertical retaining wall system which uses
a massive structure (either reinforced concrete or engineered fill) to form the external wall of the
fill, with the bulk of the wall retaining the spoil. The seismic design criteria for the site governs
the height of the structure.

The use of an embankment-type retaining structure would be ineffective at Site A. The
exterior rock embankment would follow the contours of the site and consume large quantities of
rock, most of which would overlay the slope extending down from the site. The base of the
embankment would encroach on Nancy Creek and/or the shore of Anderson Bay and/or the haul
road while providing minimal increase in depth of fill.

The second type of retaining structure would utilize part of the disposal area volume of Site
A and would be limited in height. As the height of the spoil material is increased, progressively
more of the disposal area volume would be taken up by the retaining structure. Consequently, the
height of the retaining wall becomes indirectly proportionate to the disposal area volume. Based
on the above, the topography of Site A would not be capable of handling disposal of the volumes
of materials required.

Site B

Site B is located entirely on land and is situated to the east of Anderson Bay, in a glacial
trough between two rock ridges. Because it is also located directly south of the LNG storage tank
platform, it would also be in close proximity to the excavation areas, providing easy access with
short haul distances. The close proximity would also result in the lowest cost per cubic yard of
disposal material and a potential for use as additional staging or storage area during construction.
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TABLE 2.3.2-2

Alternative Disposal Site Characteristics

Alternative / Spoil Surface Haul Disposal Rate a/
Disposal Capacity Area Distance Cost/yd® Fill (yd¥acre Advantages Disadvantages
Sites (yd®) (acres) (feet) (dollars) footprint)
Site A 250,000 8.6 4,800 7.80 29,070 ¢ located entirely on land * insufficient storage capacity
¢ located entirely within site ¢ low disposal rate per acre
boundaries footprint
¢ can be used for staging and material ]| ¢ could interfere with concrete batch
storage area plant operation at Site A
® Jow cost/cubic yard ¢ loss of about 1.1 acres of
palustrine wetland
Site B 470,000 18.2 2,300 7.45 25,824 ¢ located entirely on land * insufficient storage capacity
¢ Jocated entirely within site ® low disposal rate per acre
boundaries footprint
® easy access to site ¢ loss of about 1.3 acres of
 can be used for staging and material palustrine wetland
storage area
® Jow cost/cubic yard
Site B 3,880,000 42.1 4,000 7.70 92,162 » sufficient capacity to hold all spoil ¢ partially located in water
® casy access to site # requires filling of 16.9 acres of
¢ can be used for additional staging east end of Anderson Bay
and material storage area # loss of 1.3 acres of palustrine
¢ high disposal rate per acre footprint wetland and 6.3 acres of intertidal
wetland
¢ loss of 10.6 acres of subtidal
habitat
Site C 1,620,000 24.6 5,800 9.35 65,854 ¢ located entirely on land * insufficient storage capacity
* high disposal rate per acre footprint ¢ long haul distance
* would require construction of
additional access road
¢ requires uphill hauling
¢ impact on Seven Mile Creek
¢ high cost/cubic yard
® impact on water impoundment on
Seven Mile Creek
(siltation/turbidity)
* loss of about 0.5 acre of
palustrine wetland
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TABLE 2.3.2-2 (cont’d)

Alternative
Disposal
Sites

Spoil
Capacity
0d)

Surface
Area
(acres)

Haul
Distance
(feet)

Cost/yd? Fill
(dollars)

Disposal Rate a/
(yd¥acre
footprint)

Advantages

Disadvantages

Site D 1,010,000 13.8 11,600 16.85 73,188 ¢ located entirely on land ¢ insufficient storage capacity
¢ high disposal rate per acre footprint * located off-site
o difficult access, requires
construction of off-site road over
difficult terrain
¢ requires uphill hauling
¢ impact on Aquaculture Creek
¢ high cost/cubic yard
¢ requires additional clearing and
development of 13.8 acres outside
site boundaries
¢ impact on wetlands is unknown
Open-water Unlimited N/A 4,000/ 11.90 N/A ¢ sufficient storage capacity ¢ requires construction of barge H
Disposal 0.5 mile b/ ¢ does not require fill placement near loading facility
Alternatives ¢/ shore ¢ has high potential for disruption
¢ Port Valdez ¢ short haul distance to barge and delay of earthwork activities
¢ Prince due to bottleneck at barge loading |
William facility, especially during bad
Sound weather
¢ Hinchin- ¢ water quality problems during It
brook disposal of organic component of
¢ Continental overburden
Shelf ¢ floating organic materials would
litter surface of Port Valdez
¢ high cost/cubic yard
Combination 720,000 26.8 4,800 7.45 - 11.90 26,865 ¢ located partially on land ¢ insufficient storage capacity for
Sites A, B, and | overburden, land ¢ can be used for staging and material organic overburden component
Open-water unlimited for rock surface storage ¢ low disposal rate per acre
Disposal ¢/ ¢ unlimited rock disposal footprint for overburden

¢ would not fill intertidal or shoreline
areas
¢ easy access to site for land portion

component

¢ could interfere with concrete batch
plant operation at Site A

* requires construction of BLF

¢ loss of about 2.4 acres of
palustrine wetland
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TABLE 2.3.2-2 (cont’d)

Alternative
Disposal
Sites

- Cargo Dock
Located at Site
BI

3,880,000(+)

Surface
Area
(acres)

42.1(+)

Haul
Distance
(feet)

4,000

Disposal Rate a/
(yd¥acre
footprint)

Cost/yd* Fill
(dollars)

92,162(+)

Advantages

* would avoid construction of the
proposed cargo dock area and
associated 9.9 acres of intertidal
wetland and 2.5 acres of subtidal
habitat

* would reduce overall size of the
LNG plant site

Disadvantages

¢ insufficient room at Site B’ for
entire cargo dock and area
components without substantial
additional filling and grading
¢ would require additional
construction quality rock be
excavated to add to overburden
component to make suitable for
dock area
excavation schedule (3 years)
would prohibit Site B’ and
therefore cargo dock from being
filled and completed, respectively.
Therefore a substantial delay in
use of the cargo dock.

*

&/ Indicates disposal efficiency per site. The higher the number of cubic yards per acre footprint, the more efficient the site is for spoil disposal.
b/ 4,000 feet to barge area, up to 0.5 mile barge distance into Port Valdez.

¢/ Open-water disposal would inctude clean rock only.




Similar to Site A, however, its major disadvantage is its limited capacity. The possibility of using
retaining walls to raise the fill elevation and thereby increase the storage capacity was also
examined at this site. The proposed site grading plan shows fill in Site B to an elevation of 125
feet which is 50 feet above the base elevation of the adjacent LNG storage tanks. Filling to a
higher elevation would increase the risk of dynamic slope instability that could result in spoil
movement into the LNG storage tank area.

Because of their small size, Sites A and B, even if combined, would not offer the capacity
required to store the amount of fill material generated by the proposed grading activities (see table
2.3.2-2).

Site B’

Site B’ is an extension of Site B and is the site proposed for use by Yukon Pacific. It
utilizes Site B in its entirety but extends further to the west into the east end of Anderson Bay.
This site would be built in two stages, B first and then B’ extension, and would utilize a
combination of two rock dikes: a small dike built across the west end of Site B along the existing
shore of Anderson Bay, and the second, larger one built also across the eastern portion of
Anderson Bay (see figure 2.3.2-1). The second dike could not be constructed until after some of
the overburden is stripped from the site and excess blast rock becomes available. The dikes would
function to retain the spoil material and prevent it from mixing with the waters of Anderson Bay.
The primary advantage of using this site is its large capacity (3.88 millon cubic yards) which
exceeds the estimated spoil volumes. Site B’ is close to the excavation areas, and would provide
easy access for spoil disposal, and like Site B, would provide a relatively large, flat surface that
would be used during the last 5 years of construction for staging and laydown space. Because it
has a large capacity relative to its surface area (42.1 acres), it has a very high disposal rate and
therefore would be very efficient to use.

Its major disadvantage is that it would require the filling of 16.9 acres of Anderson Bay.
Although most of this area is relatively deep water, it has been determined to consist of about 6.3
acres of intertidal wetlands along the shoreline, with the majority of the remaining affected area
in Anderson Bay consisting of subtidal habitat (see figure 3.4.2-1, polygons 3, 49, and 50). Use
of this site would also result in the loss of the associated shoreline habitat currently surrounding
the east end of Anderson Bay. Refer to section 3.4.3- for a more detailed discussion of these
wetland and habitat components.

Site C

Site C would be located in the lower drainage basin of Seven Mile Creek approximately
1,000 feet upstream from where the creek enters Port Valdez. Because the Seven Mile Creek
valley has fairly steep sides, a large amount of spoil (1.62 million cubic yards) could be disposed
of in a fairly small area (24.6 acres). Although this results in a comparatively high disposal rate
per acre footprint, this site would have several significant disadvantages. Seven Mile Creek would
have to be rerouted during construction and filling of the area and then reestablished across the
surface of the spoil fill after construction is completed. This is likely to cause unstable conditions
and high levels of erosion, resulting in increased levels of sedimentation downstream of the fill site
and, most significantly, in the intertidal confluence area of the stream and Anderson Bay where
pink salmon are known to spawn. Although Yukon Pacific has also proposed to construct a water
supply impoundment on Seven Mile Creek downstream of this site, which could result in
sedimentation and increased turbidity levels, we have recommended protection procedures during
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the construction and operation of these facilities that would mitigate impacts related to both water
quality and reduced flows. We do not believe that the impacts on Seven Mile Creek that would
result from the use of this area for spoil storage could be mitigated.

Other disadvantages to using this site relate to its location away from the main area of
construction. To use this area for disposal, a fairly long, new construction haul road would have
to be built to provide access. This would traverse steep grades that could make transportation of
spoil both difficult and time consuming, especially during bad weather conditions. Finally, the
site’s 1.62 million cubic yard capacity is insufficient to contain all of the spoil generated during
construction. Its small capacity and the potential to severely impact Seven Mile Creek caused this
site to be eliminated from further consideration as an alternative disposal area, either alone or in
combination with any other site(s).

Site D

Site D is located approximately 400 feet to the west of Anderson Bay in the valley formed
by Aquaculture Creek. It is completely outside the boundaries of the proposed LNG plant site.
Although Site D offers storage efficiency (1.01 million cubic yards in 13.8 acres), it still has
insufficient capacity to store all the materials produced during excavation. Other disadvantages of
using this site include the need to construct a new access road over approximately 1 mile of rough
and steep terrain that would be located outside of the affected area of the plant site. In addition
to increasing the cost of disposal beyond an acceptable limit, the disposal site and the road
construction would require the additional clearing and development of approx1mately 17.3 acres -
(disposal site plus road) outside the site boundaries.

Development of Site D would also impact Aquaculture Creek. The streambed would have

“to be relocated during construction and reestablished after construction on top of the spoil fill,

potentially resulting in increased erosion and water quality problems in Anderson Bay. For these
reasons, this site was also eliminated from further consideration as a potential disposal site.

Open-water Disposal

The DEIS evaluated the option for disposal of spoil materials in the deep waters of Port
Valdez, following the construction of a barge loading facility along the shore. Material would be
hauled to the barging area, loaded onto barges, and taken from between 0.5 and 1.0 mile off shore.
It would then be dumped into the port for disposal in waters between 600 and 700 feet deep. The
advantages of this option is that there is an unlimited deep water storage capacity and it would
represent a relatively short haul distance from the excavation area to the barge loading platform.

As a result of comments on the DEIS, we have expanded the analysis to include three
additional open-water disposal sites: Prince William Sound, the Gulf of Alaska off Hinchinbrook,
and the Gulf of Alaska off the continental shelf. The expanded analysis also examines potential
sites for loading barges, the daily number of barge loads, and stockpiling alternatives, based on
the supplemental data provided in Yukon Pacific’s July 29, 1994 Issues Resolution Document.

During the analysis of open-water disposal alternatives, we also considered reducing the
2,622,000 cubic yards of overburden and 735,000 cubic yards of rock requiring disposal by using
the combined 720,000 cubic yard capacity in Sites A and B. The purpose of this was to try to
avoid disposal of organic materials into open water.
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Barge loading sites - Open-water disposal would require the construction of a barge loading
facility near sea level that is:

. close to the excavation;
] accessible to haul trucks;
. sufficiently large to dump material and similarly load two barges; and

L would not interfere with other activities on the terminal or at the construction
dock.

Yukon Pacific identified three potential barge loading sites: east of the construction dock
in Anderson Bay, the Met Cove, and west of Seven Mile Beach. Figure 2.3.2-2 identifies the three
potential sites for a barge loading facility and a conceptual layout. The barge loading area requires
approximately 5 acres for spoil delivery, storage, and loading. Table 2.3.2-3 below compares
some principal characteristics of the three potential sites with Site B'.

TABLE 2.3.2-3
Characteristics of Barge Loading Sites
Anderson Bay Met Cove West SevenMile  Disposal |
Site Site Beach Site Site B
Shoreline impact (miles) ’ 0.2 0.6 02 05
Additional excavation required (cubic yards) 43,000 0 0 NA ”
Additional fill required (cubic yards) 0 350,000 155,000 NA
Intertidal fill (acres) 1.7 7.1 35 16.9

Open-water disposal (cubic yards) 2,680,000 2,290,000 2,480,000 0

Each barge site would require some intertidal fill which would partially offset benefits of
avoiding Site B’. The 16.9 acres of intertidal fill at Site B’ is comprised of 6.3 acres of intertidal
wetland and 10.6 acres of subtidal habitat. Each potential barge site would eliminate the 6.3 acres
of fill in the intertidal wetland, and provide a net reduction of fill in subtidal habitat of 3.5 to 8.9
acres. When compared to the 48.8 acres of wetlands and subtidal habitats that would be filled to
prepare the entire site, open-water disposal would reduce fill in wetlands from 35.7 acres to 29.4
acres, and subtidal fill from 13.1 acres to between 4.2 and 9.6 acres.

While it is possible to develop and analyze other potential barge loading sites, the three
sites analyzed represent the features of the three distinct areas of the plant site.

Barge loading operations - The barge loading analysis assumes that simultaneous loading

of two very large barges, each with a capacity of 10,000 DWT, would be available. Simultaneous
loading would require four draglines with eight bulldozers operating 21 hours per day. Under this
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scenario, the peak number of monthly barge loads is estimated at 67, or a daily average of 2.16.
The use of smaller capacity barges would correspondingly increase the frequency of barge transits.

Stockpiling - The barge loading facility would be constructed during the first year of
excavation. The capacity of onsite disposal areas—the cargo dock and Sites A and B—would be
adequate to handle the estimated 966,000 cubic yards of spoil excavated during the first year.

Approximately 2,100,000 cubic yards of spoil would be generated during the second year.
Open-water disposal could commence in the second year with the availability of the barge loading
facility, except when prevented by weather. During summer months, adverse weather prevents
barging in the Gulf of Alaska an estimated 15 to 20 percent of the time. Approximately 315,000
to 420,000 cubic yards could not be disposed offshore during these periods, and would require
onsite stockpiling. Weather-induced barging delays are much less likely within the protected
waters of Port Valdez, and correspondingly reduce the downtime or stockpiling requirements for
the Port Valdez disposal site. However, this advantage is rendered moot, since disposal within
both Port Valdez and Prince William Sound is not a feasible alternative (see next section).

By the middle of the second year, the capacity for onsite fill in Sites A and B, the
construction dock, and at the barge loading dock will have been consumed. At that time, weather-
induced delays in barging would shut down excavation. For the 12 months of excavation during
years 2 and 3, a cumulative delay of 1 to 2 months could occur, causing delays in constructing
foundations, buildings, and utilities.

In order to stockpile materials on the site to accommodate weather-induced barging delays,
it would be necessary to develop an additional spoil storage area. Given the rugged topography
of the site, any stockpile storage area would require excavation and fill, creating additional impact
beyond the present site configuration. :

Open-water disposal alternatives - Overburden would be the primary component of the
2,290,000 to 2,680,000 cubic yards of spoil requiring open-water disposal, since the rock
component would be required for dikes to retain overburden disposed. on site and to stabilize the
disposal site surfaces. The overburden would contain varying compositions of organic materials,
soils, and entrained rocks. When disposed offshore, the buoyant and neutrally buoyant materials
would be unconfined and drift with the currents. Coarse to fine-grained materials would eventually
settle on the ocean floor.

The open-water disposal sites range from 0.5 to 1 mile offshore for Port Valdez to more
than 125 miles for the continental shelf. As shown in table 2.3.24, the distance to the disposal
sites affects the required number of vessels and the disposal costs.

The DEIS identified several key disadvantages to disposal in Port Valdez. Discussions with
the NMFS (Hanson, 1993) have indicated that the dumping of large volumes of organic materials
(e.g., tree stumps, roots, mosses, slash) into Port Valdez may not be acceptable since it would be
in an uncontained site and would probably result in increased turbidity, sedimentation, and floating
materials on the surface of the waters of Port Valdez. This could affect fisheries, benthos, and
plankton communities throughout the water column. Second, disposal of material into the port
would be regulated under the jurisdiction of the COE (Section 404 and Section 10), under the State
of Alaska (Section 401), and under EPA’s Ocean Disposal Discharge and Site Selection Criteria
(40 CFR, Parts 227 and 228). The EPA indicated (EPA, 1993b) that the disposal of the organic
portion of the waste materials into Port Valdez would not be acceptable and that disposal of any
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TABLE 2.3.24
Alternative Open-water Disposal Sites
Port Prince William Continental Site
Valdez Sound Hinchinbrook Shelf B!

Nautical miles 1 50 75 125 NA
Barges 2 4 4 5 NA
Small tugs 2 2 2 2 NA
Large tugs 0 2 2 3 NA
Cost '
$million 47 81 81 99 55
$per cubic yards of fill 18.8 : 324 324 396 22

other materials (i.e., waste rock) within 3 miles of the shoreline would have to meet the Ocean
Disposal Criteria (Comerci, 1993; Barton, 1993). The DEIS concluded that offshore disposal in
Port Valdez for all excavated spoils was not a reasonable alternative.

The same constraints for disposal in Port Valdez apply to the waters of Prince William
Sound. In its June 28, 1994 letter, the EPA agreed with Yukon Pacific that open-water disposal
would create significant environmental and liability concerns. The EPA concurred that project
logistics and increased costs render open-water disposal, and that these same factors, plus the
inability to acquire all regulatory authorizations in a timely manner (due to the State’s concerns)
render disposal into Prince William Sound infeasible.

Open-water disposal of rock only - In order to avoid disposing organic materials into Port
Valdez, the DEIS evaluated the potential for separating the organic component from the overburden
material and disposing of it in Sites A and B. Both these sites are located entirely on shore and
would not affect any previously unaffected surface waters. The mineral and rock component would
then be barged for open-water disposal.

This alternative is not feasible for several reasons. First, Sites A and B have a combined
capacity for only 27 percent of the total overburden material, even if no rock would be used for
dikes to retain overburden disposed and to stabilize the disposal site surfaces. Second, assuming
that it would be possible to segregate the organic component from the rock component of the
overburden during grading activities, and that only 50 percent of the overburden consisted of
organic materials, 591,000 cubic yards of organic material would still require open-water disposal
once the combined storage capacity of Sites A and B had been used. This would result in the same
type of water quality impacts discussed above, but to- a slightly lesser extent due to the lower
'volume of organic material.

Conclusion - For the following reasons, open-water disposal has been eliminated from
further consideration as an alternative to onsite disposal:
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. While open-water disposal would eliminate the need to fill 16.9 acres at Site B’,
it would have only a small effect on the total 48.8 acres of wetland and subtidal
habitat to be filled on the site—a 20 to 30 percent reduction, depending on the
amount of fill required at the barge loading site.

. Open-water disposal is between 8 to 18 times more costly than disposal at Site B’,
and may cause additional costs through scheduling delays—the minor project-wide
reduction in wetland fill does not justify these additional expenses.

. Concerns by the permitting agencies and likely regulatory obstacles render disposal
in Port Valdez and Prince William Sound infeasible.

. Project logistics and increased costs render open-water disposal in the Guilf of
Alaska infeasible. Discharging buoyant material into ocean currents raises
additional environmental concerns.

Disposal at Other Project Sites

In a letter dated January 20, 1995, the FWS commented that the FEIS should analyze the
possibility of providing excess fill material for upland disposal at other project sites, rather than
in-water disposal, citing a permit application with the COE to mine gravel for sale to eastern Asia.
First, there is little economic value to the 2,622,000 cubic yards of overburden containing varying
compositions of organic materials, soils, and entrained rocks, when compared to the value of mined*
gravel. In fact, the proposed concrete batch plant would require the importation of up to 950,000
cubic yards of various aggregates from offsite sources in the Valdez area to the site. Second, this
alternative would share the first two negative features of the open-water disposal alternative—it
would have only a 20 to 30 percent reduction in the total 48.8 acres of wetland and subtidal habitat
to be filled on the site, and it is between 8 to 18 times more costly than disposal at Site B’. And
third, there would be additional impacts associated with a barge unloading facility, upland disposal
area, and related haul roads. '

Cargo DockvLocated at Site B’

The last alternative we evaluated was that of locating the proposed cargo dock facilities at
the disposal Site B’, thus eliminating the need to fill 9.9 acres of intertidal wetland and 2.5 acres
of subtidal habitat in the area adjacent to the outlet of Nancy Creek. The location of the
construction dock at Nancy Creek was questioned by several agencies primarily due to the need
to fill identified wetlands. In response to a data request, Yukon Pacific reevaluated the question
of location and identified six possible alternatives to the proposed cargo dock site. Five of the six
locations were eliminated due to a combination of factors including exposure to the weather forces
of Port Valdez, requirement for major relocation of process facilities, operational incompatibility
with the construction camp, and environmental impacts on offsite locations.

The remaining location, Site B’, was favored by the COE for further consideration with
the understanding that if Site B’ proved to be the best excess materials disposal option, it could be
put to secondary use as the construction dock. Although the construction of the cargo dock area
would result in the generation of 1,199,000 cubic yards of rock and overburden material, all of
this would be used in the construction of the cargo dock facility and would consequently not affect
the overall net quantities of material requiring disposal from the LNG plant site. Site B’ was
considered for several other reasons. Yukon Pacific has indicated that Site B’, once filled and
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completed, would be used only during construction as staging and material storage areas. The 42.1
acres of filled area, including 16.9 acres of Anderson Bay, has little functional value to the
operation of the LNG facility. The most obvious reason for considering this alternative was to
avoid the construction of a separate cargo dock area with its associated impacts on the shoreline
of Anderson Bay, while reducing the overall size of the LNG plant site.

The principal disadvantage of using Site B’ for the construction dock is the scheduling
conflict with site preparation activities during the first 3 years of construction:

Bootstrap stage - This stage includes the site preparation activities necessary to support the
mobilization of equipment for excavation—timber removal and stump grubbing, rough cut haul
road, and a dam at Seven Mile Creek. Yukon Pacific would excavate 390,000 cubic yards of
overburden and rock to prepare a bench south of the construction dock, and use it for fill at the
construction dock.

Year 1 - Yukon Pacific would use excavated rock to complete the fill at the construction
dock and to form a dike berm at the western edge of disposal Site B. Office and warehouse
facilities would be erected on the bench south of the construction dock. Excavation activities
would concentrate on the LNG storage tank area, with overburden disposed in Site B and excess
rock starting to fill the berm for Site B’.

Year 2 - Concrete batch plant would be started up at the construction dock to support LNG
storage tank foundations. Excavation would shift to the LNG trains and utility areas. Excavated
rock would complete the berm at Site B’.

Year 3 - Site preparation would be completed. Yukon Pacific would dispose remaining
overburden in Site B’ and use rock to stabilize the surface of Site B’ for later use as a laydown
area.

Since Site B’ would not be completely filled until year 3, it would not be available to
receive materials and equipment for clearing, grading, and foundation work that are required
during year 1.

Another disadvantage associated with using Site B’ as a cargo dock site is that there would
be insufficient area at Site B’ as it is presently designed to contain the facilities proposed to be
located within the 23-acre cargo dock area (see section 2.1.2.2). These include the 600-foot-long
wharf with 100-foot-wide roll-on/roll-off ramp, ferry docking facilities, passenger terminal
building, construction offices, diesel refueling, concrete batch plant, and laydown and storage areas
for bulk materials (e.g., aggregate) and supplies. Site B’ would also require substantial additional
filling and grading, particularly along the new shoreline to Anderson Bay, where the dock would
be located. The orientation of the dock structure, instead of being parallel to the shoreline, would
at this location be perpendicular to the shoreline. This would make the approach and departure
to the docks by the numerous cargo ships more difficult, time consuming, and possibly less safe
navigationally.

In order to be used as a cargo dock with all of the associated facilities constructed on top
of it, the percentage of rock used in the fill at this location would have to be high enough to ensure
the necessary compaction and stabilization of the soils. This could require adding additional
amounts of rock to the fill material, depending on the final composition of the fill material used

2-70



at this site. Finally, the flat space provided by the fill at Site B’- would be used as storage and
laydown space during the latter S years of project construction.

A question was raised during discussions with the EPA (EPA, 1993b) regarding the
feasibility of utilizing a construction access road to the site for transport of construction equipment,
prior to site excavation, thus potentially eliminating the need for a cargo dock. Although
construction equipment could potentially be driven to the site via an access road, a cargo dock
would still be required to be constructed for transport of the many oversized LNG plant process
components, and skid-mounted equipment modules, which would be delivered by barge and would
be too large for overland transport.

Summary of Alternative Disposal Sites

Comments on the disposal options that were presented and reviewed in the DEIS led us to
reconsider all aspects of the disposal question and consider additional options. The COE, after
visiting the site, considered Site B’ to be a supportable disposal option, but deferred to the NMFS
with respect to the value of the underwater habitat. The NMFS placed considerable value on the
Site B’ habitat and suggested pursuit of all other options before considering disposal at this
location. The COE promoted the consideration of Site B’ as a dock site in order to salvage the
intertidal wetlands and subtidal habitats at Nancy Creek. The EPA initially did not agree with the
COE that Site B’ is the preferred alternative, and suggested further evaluation of offshore and
upland disposal options. The SPCO similarly expressed concern for the Nancy Creek area and also
suggested we further evaluate open-water disposal (of rock only) and combinations of reconfigured -
upland disposal of overburden. This view was shared by the NMFES as well. In response to these
comments, we reevaluated all disposal options, as discussed in the above sections.

Consequently, we have concluded that the most efficient way to develop the Anderson Bay
site and to dispose of excess materials is as originally proposed by Yukon Pacific, since:

. open-water disposal was not acceptable to Federal or state agencies for materials
other than "clean" rock (i.e., no organics);

. the possibility of successfully segregating the organic materials from the
overburden is considered very low;

o even if rock segregation were feasible, the quantity of remaining organic material
would exceed the capacity of the Sites A and B upland disposal areas;

. retaining walls to increase the capacity of upland disposal areas were not adequate
to accommodate the total overburden; and

. the cargo dock is required 2 to 3 years before B’ would be available, and potential
locations other than the one proposed are not suitable.

All of the issues just discussed regarding filling of wetlands and subtidal habitat, excess
materials disposal, location of the construction dock, and open-water disposal were reexamined by
Yukon Pacific and following discussions and site visits with the EPA and ADEC, Yukon Pacific
prepared a DEIS Issues Resolution Document. The EPA’s comments of June 28, 1994, state that
offshore disposal of excavated material can be eliminated from further consideration as a disposal
option; consequently, the excess material must be disposed of at the plant site and the narrative in
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the Issues Resolution Document is valid, as reflected in this document. In its comments of July
29, 1994, the EPA states that the conceptual site configuration, location of the construction dock,
overburden/rock disposal method and sites have been adequately addressed and concludes that the
analysis for the location and placement of fill for the Anderson Bay facility has been adequately
addressed (EPA, 1994b). We concur with this assessment. ‘

The final conclusion is that the site configuration as originally proposed by Yukon Pacific
with the construction dock located at Nancy Creek, Site B’ as the principal disposal area, and the
construction work camp at Seven Mile Creek, are the most environmentally acceptable of the
available options for this very constrained site.

24  NO-ACTION OR POSTPONED ACTION

The Commission has basically three options available to it in processing an authorization
for a place of export and the construction and operation of facilities at this place of export. It can:
1) grant the authorization with or without conditions; 2) deny the authorization; or 3) postpone
action pending further study.

The place of export and the proposed facilities are the final link of the TAGS Project to
export North Slope gas to markets in Pacific Rim countries. If the Commission were to deny the
Yukon Pacific LNG project application for place of export, the entire TAGS Project, including the
pipeline, could not be built.

If the proposed action does not proceed, the impacts on the environment resulting from

construction and operation of the liquefaction and transport facilities and tanker movement
described in subsequent chapters would not occur.
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3.0 AFFECTED ENVIRONMENT
3.1 GEOLOGY AND SOILS

Port Valdez is an east-west trending fjord approximately 14 miles long and 3 miles wide
surrounded by the glaciated Chugach Mountains. Local peaks attain heights greater than 2,600
feet. Bedrock along the fjord is metamorphosed sedimentary and volcanic rocks of the Valdez
Group (Nelson et al., 1985). The sedimentary rocks are predominantly interbedded sandstone and
siltstone. Metamorphism has produced additional foliation approximately parallel to the bedding
planes. These bedding planes and foliation form horizons of weakness along which the rock layers
can separate. The bedding and foliation planes run east-west and dip fairly steeply to the north.

Surficial deposits in Port Valdez are predominantly related to Pleistocene deglaciation as
well as subsequent erosion and sedimentation. Glacial deposits in the vicinity of Anderson Bay are
predominantly till. These deposits have been reworked since deglaciation by minor slope processes
and small streams. Glacial retreat within the fjord waters also deposited a variety of till and fine-
grained sediment which blankets the submarine portions of the port, including the steep sideslopes.

Anderson Bay is relatively shallow and underlain by bedrock so that its slopes are fairly
stable. At Shoup Bay, across Port Valdez to the north-northwest of Anderson Bay, the Shoup
Glacier stabilized forming a large moraine that partially blocks the mouth of the bay. Shoup Bay
is much shallower than Port Valdez; consequently, the slope from the moraine to the bottom of the
port is quite steep. The loose morainal debris and other deposits on the steep slopes of Port Valdez
have the potential to slump, producing underwater landslides. In Port Valdez, such slumping has
been caused by earthquakes. This is discussed in section 3.2 in more detail.

Anderson Bay is located on the south shore of Port Valdez. The shoreline at the plant site
consists of steep rocky cliffs, 30 to 50 feet in height, that are occasionally broken by shallow
beaches at the outfalls of streams. The upland site is crossed by a series of heavily timbered east-
west trending bedrock ridges. The soils reflect the short growing season with cool temperatures
and abundant rain. Soils in the Anderson Bay area have developed on either bedrock or glacial
till and fall into two major soil groups, organic and mineral. The organic soils are associated with
poorly drained sites where plant matter decays very slowly. At Anderson Bay, these poorly
drained sites are associated with shallow troughs that form in more easily erodible bedrock layers
and parallel the east-west bedrock trend. These sites are muskeg and the partially decayed organic
matter may be very shallow to many feet in thickness.

The soils that develop in better drained sites are mineral soils that are leached, nutrient
poor, and acidic. The compact till parent material of these soils has been loosened by soil
formation. However, the soil is still relatively erosion resistant because of a thick, dry, organic
layer which protects it. When the dry, organic layer is disturbed, the underlying soil and till
parent material is highly erodible. Since the Anderson Bay area is located outside of the
permafrost zone, and because of the mild winter temperatures and a heavy snow cover, the soils
are seldom frozen. Largely due to the steep slopes at the proposed project site, most of the soils
have severe limitations for structures and other engineering uses.

The revegetation potential of the soils on the proposed LNG facility site is moderate to
high. Relatively undisturbed soils would revegetate quickly with alder and other native species
already present on the site. More disturbed soils could be somewhat slower to revegetate, although
the revegetation period of these heavily disturbed soils could be shortened by application of soil
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the revegetation period of these heavily disturbed soils could be shortened by application of soil
amendments and seedmixes adapted to the site.

The site of the proposed facility is located in Alaska’s southcentral snow avalanche region
(Hackett, 1980). The snowpack in this area is highly dynamic and generally unstable. Snow
avalanches release both loose snow and snow slabs. Early winter snow avalanches are common
in November and December. Hackett (1980) rated the area near Valdez as having a "high
potential” for snow avalanches. More recent information indicates that the area does not have a
high snow avalanche potential (Reger, 1993). Fesler and Fredston (1991) provide details on snow
avalanche potential along the south shore of Port Valdez. They identified five snow avalanche
paths near the proposed facility.

3.2  SEISMICITY

This section briefly discusses the results of Yukon Pacific’s analysis of the earthquake
hazards that the LNG facility would be exposed to, and its proposed design measures to address
the risk of earthquake-induced damage to the facility. No attempt is made here to present in detail
the various and extensive geoseismic studies and reports prepared by Yukon Pacific. Those studies
and reports contain the baseline data, assumptions, and rationale behind the proposed earthquake
engineering design measures. More information is in the applicant’s FERC filings; in particular,
the July 26, 1991 data response, Volumes VI and VII, available for review at the Commission’s
offices in Washington, DC, and at the SPCO in Anchorage.

Section 4.2 of this EIS discusses the results of the our review of Yukon Pacific’s seismic
risk studies and its proposed earthquake design measures. Our conclusions and recommended
conditions dealing with seismicity are also contained in section 4.2.

Yukon Pacific has done extensive studies to assess and document the local and regional
seismicity and geology surrounding the Anderson Bay site. The purpose of these studies was to:

. demonstrate compliance with the seismic design requirements and the site exclusion
criteria of the DOT regulations;

. collect baseline data for estimating potential earthquake-related effects at the site
for developing seismic design criteria; and
. inspect, in detail, the site and surrounding area to determine the potential for onsite
and nearby faulting.
DOT Requirements

The proposed facility must meet the minimum siting and design requirements of the DOT
regulations in 49 CFR 193.2061: Seismic Investigation and Design Forces. A comprehensive study
of the historical seismicity and evaluation of the site and surrounding regions is required to quantify
the potential effects on the LNG facility from earthquakes and earthquake-related phenomena.

Section 193.2061(f) of the DOT regulations lists the following geologic conditions that, if
present or likely to occur, render the site of a proposed LNG facility unsuitable unless the
Administrator of the DOT grants a specific approval. An LNG storage tank or its impounding
system may not be located at a site where [paraphrasing]:
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. the estimated design level for ground shaking exceeds a ground acceleration value
of 0.8g (g = the acceleration due to gravity, or approximately 980 cm/s?) at the
tank or dike foundation;

. there is a potential for active surface fault displacement beneath the tank and dike
area of more than 30 inches;

. there is more than 60 inches of displacement on a Quaternary fault within 1 mile
of the tank foundation, if the potential for displacement beneath the tank and dike
area cannot be determined.

Yukon Pacific’s geoseismic studies conclude that none of the criteria render the Anderson
Bay site unsuitable. Also, studies done of faults on the site and nearby indicate that surface faults
in the site area have not been active for at least 16,000 years.

NFPA 59A Requirements

The National Fire Protection Association (NFPA) has established Standards for the
Production, Storage, and Handling of LNG: NFPA 59A, which would apply to the proposed
facility. Section 4-1.3 of NFPA 59A addresses the seismic design requirements. In general, as
with the DOT regulations, a detailed geological study of the site and surrounding regions is
required to quantify the potential effects on the LNG facility from earthquakes. However, NFPA
S9A is somewhat less detailed than the DOT regulations, and does not contain any seismic site
exclusion criteria.

Geoseismic Investigation

The primary objective of Yukon Pacific’s geoseismic study was to evaluate potential
seismic sources in the region and their relative contributions to the earthquake hazard exposure at
the proposed LNG plant site. The historical seismicity of the region was also studied to gain a
greater understanding of the temporal and regional variations of seismic activity, and to develop
earthquake recurrence estimates for the area.

The great earthquake of March 27, 1964 dominates the historic seismicity of the region.
The event had an estimated magnitude of M,, 9.2 (moment magnitude). It had a focus (point of
origin) at the north end of Prince William Sound, approximately 40 miles west of Anderson Bay,
and 12 to 30 miles below the surface. The earthquake caused intense ground shaking over a large
area; extensive landsliding, soil liquefaction, and other ground failures, both on land and in subsea
locations; and damaging waves. The duration of strong ground shaking was reported in most areas
to be between 3 and 4 minutes.

Geologically, the rupture that initiated the event was on the northward dipping fault that
separates the oceanic crust from the overlying continental crust. Such geologic terrains, or
"seismotectonic provinces", are referred to as "subduction zones" and the fault separating the two
is referred to as a "megathrust"—in this case, the Aleutian megathrust. This fault passes under
the Anderson Bay site at a depth of approximately 12 miles. A great earthquake can therefore
occur on this fault immediately below the site.

The 1964 earthquake is of obvious importance to the seismic risk at the site. The relative
contribution to ground shaking hazard from shallow crustal faults (which are physically smaller)
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is low compared to the seismic exposure associated with a great subduction zone earthquake.
However, faults nearer to the site than the megathrust may be capable of causing significant ground
shaking. Therefore, emphasis was placed on identifying active surface faults within 12 miles of
the site (i.e., those closer than the megathrust). No evidence for active faults was identified within
this area.

Yukon Pacific also conducted regional studies in Southcentral Alaska to evaluate the
historic and geological evidence of earthquakes on the Aleutian megathrust and other active faults.
Information obtained during the regional geoseismic investigation and study of the historical
seismicity was used to identify and characterize potential seismic sources for use in estimating
strong ground motion at the site. Principal regional faults in southern Alaska are shown on figure
3.2-1. Table 3.2-1 lists all the major faults that might generate earthquakes affecting the site, their
distances from the site, and Yukon Pacific’s estimate of the maximum likely earthquake magnitude
("limiting magnitude”) for each. The nearest known surface fault with apparent recent
displacement is part of the Montague-Rude River Fault Zone, located about 30 miles south of the
Anderson Bay site. .

TABLE 3.2-1
Major Faults Potentially Affecting the Proposed LNG Plant Site
Proposed Limiting Distance from
Seismic Source Magnitude (M,)) Site (mi)
Aleutian Megathrust Intracycle Event 1.75 k 12
(directly below)

Yakataga Subduction Zone Gap-Filling Event 8.75 60
Yakataga Subduction Zone Intracycle Evet 15 45
Montague-Rude River Fault Zone 1.5-1.75 30
Castle Mountain Fault Zone 15 60
Johnstone Bay Fault - 70 3
Bagley Fault 1.5 ) 55
Chugach-St. Elias Fault 8 74
Kayak Island Fault Zone 15 99
Ragged Mountain Fault 6.75 74

Field investigations conducted by Yukon Pacific to extend current knowledge of the
prehistoric activity on the megathrust revealed evidence of at least six, and perhaps as many as
eight, earthquakes believed comparable in magnitude to the 1964 event. Based on the geologic
evidence, repeat times for such events are estimated to range between 600 and 950 years and
average about 700 years. Given these findings, Yukon Pacific believes that the potential for a
repeat of a 1964-type earthquake in the Prince William Sound area during the life of the facility
is extremely remote and therefore can be neglected for facility design purposes. A lower
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magnitude earthquake—the so-called "Intracycle Event"—on the megathrust beneath the site, is
considered by Yukon Pacific to be a more credible event. Yukon Pacific estimates the magnitude
of the Intracycle Event as M,, 7.75.

The area to the southeast of the 1964 fault rupture and aftershock zone has been termed
the "Yakataga seismic gap"” because of its relatively low level of recent earthquake activity. Strain
energy wi