














lack of suitable habitat; raptors are known to nest in the area, but none at the site itself; large
mammals occur in very 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. Site
development would result in the loss of about 49 acres of estuarine and palustrine v lands, for which
mitigation has been developed. 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 ILNG 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 DEIS summarizes the analysis of alternative sites in the
TAGS Final Environmental Impact Statement (FEIS) which supported the U.S. Depai® :nt 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, offers
environmental opportunities which the staff believes are deserving of additional examination.
Additional public comment is being sought on access to the construction site.

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, offshore,
and combination disposal options. As part of this review, superior environmental benefits (through
the preservation of intertidal wetlands) were identified when Site B’ was used not only for the
disposal of the excess materials, but also as the site of the proposed construction dock. We have
therefore recommended that Yukon Pacific provide a revised site grading and construction plan
reflecting this alternative so that it can be further evaluated and presented in the FEIS. We also seek
public comment on the discussion of alternative disposal sites leading to this recommendation.

AREAS OF CONCERN

On January 31, 1992 the FERC issued a "Notice of Intent to Prepare an Environmental
Impact Statement on the Yukon Pacific LNG Project” (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.



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 1 fi 1 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 Oil 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.

S-3






3.0

24

CONTENTS (cont’d)

23.2 Alternative Disposal Sites
NO-ACTION OR POSTPONED ACTION

AFFECTED ENVIRONMENT

3.1
32
33

34

35

3.6

3.7

3.8

GEOLOGY AND SOILS
SEISMICITY
FRESHWATER ECOLOGY
33.1 Water Resources
3.3.1.1 Surface Water Hydrology
33.1.2 Groundwater Depth and Flow
33.2 Water Quality
3.3.2.1 Surface Water Quality
3.3.2.2 Groundwater Quality
3.3.3 Fisheries
TERRESTRIAL ECOLOGY
34.1 Wildlife
3.4.1.1 Waterfowl
3.4.1.2 Shorebirds
3.4.13 Raptors
3414 Large Mammals
3.4.1.5 Small Mammals and Furbearers
34.2 Vegetation
343 Wetlands
MARINE ECOLOGY
3.5.1 Bathymetry and Circulation
3.5.1.1 Anderson Bay and Port Valdez
3.5.1.2 Prince William Sound
3.5.2  Water Quality
3.5.2.1 Anderson Bay and Port Valdez
3.5.2.2 Prince William Sound and Offshore Water Quality
3.53 Sediment Quality
3.5.4 Fisheries
3.5.5 Benthic
3.5.6 Wildlife
3.5.6.1 Seabirds
3.5.6.2 Marine Mammals
ENDANGERED AND THREATENED SPECIES
3.6.1 Plants
3.6.2 Terrestrial Wildlife
3.6.3 Marine Wildlife
AIR QUALITY
371 Meteorology
3.7.2 Ambient Air Quality
NOISE

ii

Page

2-54
2-65

31
31
3-2

39

3-9
3-11
3-12
3-12
3-12
3-15
3-15
3-15
3-15
3-16
3-16
3-17
3-17
3-18
3-18
3-20
3-20
3-20
3-23
3-26
3-26
3-29
3-29
3-31
3-33
3-34
3-34
3-34
3-35
3-35
3-35
3-35
3-38
3-38
3-39
3-42



CONTENTS (cont'd)

Page
3.9 LAND USE AND RECREATION 3-43
39.1 Land Use 3-43
3.9.1.1 Regional 3-43
3.9.1.2 City of Valdez 3-43
3.9.1.3 Project Site 3-46
3.9.2 Comprehensive Plans 3-46
3.9.2.1 Prince William Sound Area Plan 3-46
39.22 Valdez District Coastal Management Program 3-46
39.23 Valdez Comprehensive Development Plan 3-47
39.24 Chugach National Forest Land and Resource 3-47
Management Plan
3.9.2.5 Alaska Statewids Comprehensive Outdoor 3-48
Recreation Plan

393 Recreational Resources 3-48
39.3.1 City of Valdez 3-48
3.93.2 Project Site 3-50
3.10 VISUAL RESOURCES 3-51
3.11 SOCIOECONOMICS 3-52
3.11.1 Population 3-52
3.11.2 Economy, Employment, and Income 3-53
3.11.3 Housing 3-55
3.11.4 Public Facilities and Services 3-55
3.11.5 Fiscal 3-57
3.12 TRANSPORTATION 3-57
3.12.1 Highways 3-57
3.12.2 Marine 3-57
3.12.3 Airport 3-59
3.13 SUBSISTENCE 3-59
3.13.1 Overview of Resource Harvesting 3-59
3.13.2 Community Harvesting 3-60
3.14 CULTURAL RESOURCES 3-61
3.15 ALTERNATIVE CONSTRUCTION CAMP SITE 3-62

AND ACCESS ROAD
ENVIRONMENTAL CONSEQUENCES 4-1
41 GEOLOGY AND SOILS 4-1
4.1.1 Bedrock Slope Stability 4-1
4.1.2 Surface Erosion 4-2
4.1.3 Snow Avalanche Impacts 4-5
42  SEISMICITY 4-5
43 FRESHWATER ECOLOGY 4-13
43.1 Water Resources 4-13
43.2 Water Quality 4-15
4321 Stream Quality 4-16
43.2.2 Groundwater 4-19

433 Freshwater Fisheries 4-20

iii



44

4.5

4.6

4.7
48
4.9

4.10
4.11

4.12

4.13

CONTENTS (cont’d)

TERRESTRIAL ECOLOGY
44.1 Wildlife
44.1.1 Waterfowl
4.4.1.2 Shorebirds
44.13 Raptors
44.14 Large Mammals
4.4.1.5 Small Mammals and Furbearers
4.4.2 Vegetation
443 Wetlands
MARINE ECOLOGY
4.5.1 Bathymetry and Circulation
452 Water Quality
4.52.1 Anderson Bay and Nearshore Water Quality
4522 Prince William Sound and
Offshore Water Quality
453 Sediment Quality
4.5.4 Marine Fisheries
4.5.5 Benthic Organisms and Algae
45.6 Wildlife
4.5.6.1 Seabirds
4.5.6.2 Marine Mammals
ENDANGERED AND THREATENED SPECIES
4.6.1 Terrestrial Species
4.6.2 Marine Species
AIR QUALITY
NOISE
LAND USE AND RECREATION
49.1 Land Use
49.2 Recreation
VISUAL RESOURCES
SOCIOECONOMICS
4.11.1 Employment
4.11.2 Population
4.11.3 Economy and Income
4.11.4 Housing
4.11.5 Public Facilities and Services
4.11.6 Fiscal Impacts
TRANSPORTATION
4.12.1 Highways and Roads
4.12.2 Marine
4.12.3 Airport
SUBSISTENCE
4.13.1 Impacts on Fish and Wildlife
4.13.2 Interference/Access Impacts
4.13.3 Increased Sport Hunting, Fishing, and
Trapping Competition

iv

Page

422
4-22
4-22
4-22
4-23
4-23
4-24
4-24
4-25
4-28
4-28
4-31
4-31
4-34

4-36
4-36
4-37
4-38
4-38
4-38
4-39
4-39
4-40
4-40
4-45
4-49
4-49
4-50
4-51
4-53
4-53
4-54
4-55
4-56
4-57
4-59
4-60
4-60
4-61
4-61
4-61
4-62
4-64
















































20 PROPOSED ACTION AND ALTERNATIVES

21 PROJECT DESCRIPTION

The proposed NG 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 2,500-acre site owned by the State of Alaska. During
plant construction, about 426 acres would be located within the construction limits—392 acres
on land, and 34 acres in tidal/offshore. 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 site is surrounded by a large buffer zone extending over 3.5
miles from east to west and over 1 mile from north to southl/. 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) natural gas
liquefaction plant, four 800,000 barrel LNG storage tanks, a marine loading facility, and a
cargo/personnel ferry dock facil . 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 2.1-4, sheets 1 through 3.

In addition to the shore facilities, 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 befd and a pressure of 1,300 pounds
per square inch gauge (psig). After removing about 0.2 befd for fuel gas utilization by system

1 Yukon Pacific reportied in July 1991 that the buffer yone would encompace 2,500 acrec. Howwver, in 2 September 1992
response to a DOT data request, it showed an enlarged buffer zone encompassing appraxdmately 5,500 acres.
Explanation of the discrepancy has been requesied.
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2.14 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 an
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—ILNG 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 | ONS

MODULE FABRICATION

LNG TANKAGE
— FOUNDAT | ONS
— TANK ERECTION

MARINE TERMINAL
— DESIGN/ PROCUREMENT
— INSTALLATION

LNG FACILITIES INSTALLATION

STARTUP

LNG PRODUCT ION

# Note: This is a generalized construction schedule
and does not show such 1tems as winter shut-downs etc.

FIGURE 2.1.4-1 LNG Plant and Marine Terminal Construction Schedule
2.14.1 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.

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
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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 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;
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. refrigerant storage area;

. near LNG ship loading arms;

. liquefaction trains;
o 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 pla;lt
complex.

UVI/IR fire detectors would be installed in pairs in the following areas:

. each LNG storage tank;

. LNG loading arms on each dock;

. refrigerant storage area;

. liquefaction trains;

. LNG impounding areas;

. fractionation area;

. diesel firewater pumps;

. diesel fuel storage tanks;

. natural gas and refrigerant compressors/turbines;
° fin-fan coolers/condensers; and

. compressor lube oil skids.

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

2.1.6 Future Plans and Abandonment

The project has an expected life of 30 years based on the availability of natural gas.
If 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) and
with Section 106 of the National Historic Preservation Act (NHPA). Section 7 of the ESA,
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 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 a Place of Export authorization 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). Some individual state and/or local permits may not
be required to construct this proposed project due to the Federal pre-emption status of the
FERC certificate of public convenience. 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
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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) determines if a National Pollutant
Discharge Elimination System (NPDES) permit would be needed for construction and/or
operational discharges.

The Section 404 permitting process is administered by the COE for all stream and
wetland crossings. 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. 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.

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,

several commentors asked that the process leading to selection of the Anderson Bay site be
clarified in the EIS.

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 . navigational suitability
. seismic considerations . anchorage suitability

. atmospheric conditions . ice formation

. oceanographic conditions . land conflicts
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of 250 to 275 feet MLLLW, as compared with the Seven Mile Creek site elevation of 100 to 175
feet MLLLW, 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.

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.
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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 onsite 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 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, is 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. At present, we cannot conclude that the
marine/land transportation logistics over an 8-year construction period is a reasonable
alternative. However, we wish to remain open on this issue. Public comment is 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.

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
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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.

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, 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 well 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
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The principal reliance on waterborne transportation for emergency evacuation of
personnel and for access of medical and emergency personnel and equipment raises questions
on compliance with the all-weather vehicular road requirement in NFPA 59A, as well as the
ability of waterborne access to meet the ease of access requirement in Part 193.2055.

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.

The staff notes here 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, we are seeking serious comments from those who would be affected
and from anyone else who can provide constructive ideas. The staff also hopes to meet with
Alyeska and to discuss these issues further in the FEIS.

23.2 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.

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.

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

. Minimize the cost of spoil disposal;

. 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;

. Minimize the potential interference between spoil disposal activities and site
location and the temporary and permanent facilities.

Otbher less critical criteria included:
. Minimize the hauling of spoil material up hill;

. Maximize the use of the disposal area for temporary staging and material
laydown storage.

The site characteristics and advantages and disadvantages for each of the alternative
disposal sites are presented in table 2.3.2-2.

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 primary disadvantage of this site is that its storage
capacity is insufficient for the amount of material to be disposed of during construction. Even
if used in combination with Site B, there would be insufficient capacity to accept the volumes
requiring disposal. This low storage capacity, combined with the relatively large size, leads to
an inefficient use of space on the site plan.

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. Similar to Site A, however, its major disadvantage is its limited capacity.
By itself, it could store less than 18 percent of the total volume of overburden material which
requires disposal. Because of its small storage capacity, but relatively large surface area (18.2
acres) it has a very low disposal rate which is an indication of inefficient use of space.
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TABLE 2.3.2-2 (cont’d)

Alternative Spail
Disposal Capacity
Sites (yd"

Cargo Dock 3,880,000(+)
Located at

Site B’

Surface
Area
(acres)

42.1(+)

Haul
Distance
{feet)

Cost/yd” Fill
{dollars)

Disposal Rate a/
(yd'acte
footprint)

92,162(+)

Advantages

* would avoid construction of the
proposed cargo dock area and
associated 12 acres of intertidal
wetland

¢ 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

* gxcavation schedule (3 years) would prohibit
Site B’ and therefore cargo dock from being
filled and completed, respectively.
Therefore a substantia] delay in use of the

cargo dock.

a/ 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 areq, up to 0.5 mile barge distance into Port Valdez.
¢/ Offshore disposal would include clean rock only.




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. Consequently these sites, either by themselves or used together, were eliminated
from further consideration as alternative spoil disposal areas.

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 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 this area is relatively deep water, it has been delineated to consist entirely of
intertidal and subtidal wetlands (see figure 3.4.2-1, polygons 3, 49, and 50). It would also result
in the loss of the associated shoreline habitat currently surrounding the east end of Anderson
Bay. It should be noted, however, that Yukon Pacific has proposed to grade down and stabilize
the entire shoreline on the site, which presumably would include this area even if it weren’t
used for spoil disposal (see section 4.10).

Site C

Site C would be located in the lower drainage basin of Seven Mile Creek approximately
1,000 feet upstream from where the creck 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 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.

2-61



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 approximately 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.

Offshore Site

This option for disposal of spoil materials in the deep waters of Port Valdez would
involve the construction of a barge loading facility along the shore on the east end of Anderson
Bay near Sites A and B. Material would be brought 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.

The offshore disposal option may cause the disruption or delay of grading activities due
to potential delays caused by bottlenecking during the barge loading activities. This is likely
to occur if spoil material is generated faster than it can be loaded onto the barges for disposal.
If stockpiling is required, then additional space would be needed and the spoil materials would
have to be handled more than once. To construct the barge loading slips and facilities, Yukon
Pacific (Eliason, 1993a) has indicated that some amount of shoreline along Anderson Bay
would require grading and possibly filling to construct the docks and barge loading facilities.

There are several key disadvantages of this alternative. First, all spoil materials,
including the organic component of the overburden, would be disposed 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
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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
has 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 other materials (i.e., waste rock)
within 3 miles of the shoreline would have to meet the Ocean Disposal Criteria (Comerci,
1993; Barton, 1993). We conclude that offshore disposal for all excavated spoils is not a
reasonable alternative, considering the regulatory requirements.

Combination of Sites A, B, and Offshore

In order to avoid the dumping of organic materials into the waters of Port Valdez, we
assessed a disposal option that utilized a combination of three of the alternative sites discussed
above. This option involves the separation of the organic component from the overburden
material and disposing of it in a combination of 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 of the remaining spoil material would then be barged offshore for deep
water disposal during an acceptable disposal window, assuming that the EPA Ocean Disposal
Criteria can be complied with and necessary permits obtained.

This alternative would have the advantages of reducing the potential for water quality
impacts in Port Valdez, but would still have several significant disadvantages. Most significant
is the fact that there is only enough combined spoil capacity in both Sites A and B for
approximately 27 percent of the total overburden material. Assuming that it would be possible
to segregate the organic component from the rock component of the overburden during
grading activities, and that 50 percent of the overburden (1.3 million cubic yards) consisted of
organic materials, there would still remain a considerable amount of organic material (591,000
cubic yards) requiring offshore disposal once the combined storage capacity (720,000 cubic
yards) of Sites A and B had been used. This would result in the same type of water quality
impacts discussed above under the offshore site, but to a slightly lesser extent due to the lower
volume of organic material. As discussed earlier, the EPA has indicated that the disposal of
organic material into Port Valdez is not an acceptable alternative.

Additionally, if the filled Sites A and B are to be used as storage or laydown areas
during construction or operation, then the fill component could not consist entirely of organic
materials, but would have to be mixed with a percentage of rock to increase the fill’s structural
integrity. This could further reduce the overall volume of organic material that could be stored
in Sites A and B and increase the volume of organic material disposed in the Port. Other
disadvantages of this alternative are similar to the ones discussed for the offshore disposal site,
including the need to construct a barge loading facility along the shoreline of Anderson Bay
and the potential for barge loading activities to delay grading and construction activities.

Cargo Dock Located 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 12 acres of intertidal wetland in the
area adjacent to the outlet of Nancy Creek. Although the construction of the cargo dock area
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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. This
alternative was considered for several other reasons. Yukon Pacific has indicated that Site B’,
once filled and 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.

There are several disadvantages associated with this alternative that severely limit its
feasibility. Most significant is that the excavation for development of the LNG site is scheduled
to take up to 3 years to complete. Since Site B’ would be used for all excavated spoil
material, it would not be completely filled until at least 3 years into the project, with the
offshore portion in East Anderson Bay filled last, after the overburden is stripped and blast
rock becomes available to build the offshore dike (see description of Site B*). The cargo dock,
however, must be in place and operational within the first year of construction in order to bring
in materials and equipment used during initial clearing, grading, excavation, and construction
of the remainder of the site. The 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 are
too large for overland transport. As discussed in sections 2.3.1, 4.16, and 5.2.2, we are still
investigating the potential construction and use of an access road which would pass through the
Alyeska Marine Terminal. At this time and until we can further investigate the feasibility of
an access road and the potential impacts associated with its construction and operation, we
have considered its use only for the transport of construction workers.

Other disadvantages 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 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 5 years of project construction.






3.0 AFFECTED ENVIRONMENT
31 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.
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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 amendments and seedmixes adapted to the site.

The site of the proposed facility is located in Alaska’s south-central 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 JPO 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
certificate 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.
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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]:

. 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 NFPA has established Standards for the Production, Storage, and Handling of
ILNG: 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 59A 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
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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) 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 Site
Proposed Limiting Distance from
Seismic Source Magnitude (M) Site (mi)
Aleutian Megathrust Intracycle Event 775 12
(directly below)
Yakataga Subduction Zone Gap-Filling Event 8.75 60
Yakataga Subduction Zone Intracycle Event 7.5 45
Montague-Rude River Fault Zone 7.5-1.75 30
Castle Mountain Fault Zone 715 60
Johnstone Bay Fault 7.0 73
Bagley Fault 15 55
Chugach-St. Elias Fault 8 74
Kayak Island Fauit Zone 75 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

34



D N NORTH
AMERICAN

PACIFIC PLATE

S 55°
i I N _
150 "o 140
KEY :
EEE— TRANSFORM FAULTS B — BAGLEY FAULT
A A A A ALEUTIAN MEGATHRUST PLATE BOUNDARY C-SE — GCUGACH - ST. ELIAS FAULT
HINNILIIL TRANSITION ZONE KiZ — KAYAK ISLAND ZONE
YB — YAKUTAT BLOCK PZ — PAMPLONA ZONE
WB — WRANGELL BLOCK MRRFZ — MONTAGUE ISLAND -
SE - T ELAS BLOCK RUDE RIVER FAULT ZONE
\\\\ —~ HORIZONTAL SLIP ACROSS INDICATED ZONE (CM/YR) D~ DENAL FAULT
Q ~— QUEEN CHARLOTTE ISLANDS FAULT DA — DALTON FAULT
T — TOTSCHUNDA DR — DUKE RIVER FAULT
F  — FAIRWEATHER FAULT C — CHATHAM STRAIT FAULT
‘ FIGURE 3.2-1
<.> PRINCIPAL REGIONAL FAULTS
N IN SOUTHERN ALASKA
0 200
Source: modified after Lahr and Plafker, 1880. | —
Fats motions from NOVEL 1 plate model ‘°°'i“°'?o 1o SCALE IN KILOMETERS
ers, ; \
and others, ] personnal communication, SCALE: AS SHOWN

DWG:FERC226

3-5




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 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 within this zone was not relieved during the 1964 event, nor does the
scientific community believe that the strain was fully relieved during two historical M, 8.1
earthquakes that occurred in that area in 1899. Yukon Pacific concludes that the Yakataga
seismic gap poses the greatest potential to generate a great earthquake in the site region during
the life of the facility. The estimated magnitude of such an event is given as M, 8.75. The
postulated distance between the site and the focus of the design earthquake is approximately
60 miles.

Seismic Design Criteria

The DOT regulations specify that the proposed facility must be designed and built to
withstand, without loss of structural or functional integrity, the most critical ground motion with
a yearly probability of exceedance of 10* (an average repeat time between events of 10,000
years). The most critical ground motion may be calculated; "probabilistically”, when the
available earthquake data are sufficient to perform thestatistical analysis, or; "deterministically”,
where available earthquake data are insufficient for statistical analysis.

For comparative purposes, Yukon Pacific used both probabilistic and the deterministic
analyses to derive its estimates of the most critical ground motion for the site. Based on these
analyses, Yukon Pacific estimates a "zero period acceleration” (ZPA) of 0.39g
(deterministically), and 0.54g (probabilistically) for the most critical ground motion with a yearly
probability of exceedance of 10“. Both estimates were made using the results and assumptions
regarding seismic sources and estimated limiting magnitudes discussed above; in particular, the
assumption that a repeat of an earthquake similar to the 1964 event will not occur during the
life of the project.

Yukon Pacific has prepared preliminary seismic design criteria for the proposed facility.
It proposes to apply a dual level earthquake philosophy; a lower level event—Operating Basis
Earthquake (OBE)—(ZPA=0.4g), and a higher level event—Maximum Design Earthquake
(MDE)—(ZPA=0.55g). The MDE value of acceleration is based on the cumulative probability
contribution of the earthquake activity from the various seismic sources described above. The
OBE value of acceleration, although somewhat arbitrary, is derived as % the MDE rounded up
to 0.4g, based on engineering judgement.

The OBE represents the level of ground shaking through which the facility should be
able to operate and continue operating after its occurrence; with perhaps only a brief shutdown
for a safety inspection to confirm that no damage occurred. The larger MDE represents the
level of ground shaking that should not damage the vital, safety-related components of the
facility in such a way that they could not perform their function. Nevertheless, significant
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repairs may be needed after a MDE occurrence. Generally, the following components would
be designed to withstand. a MDE without loss of functional integrity:

. LNG Storage Tanks and Foundations

. LNG Tank Containment Dikes

. Fire and Leak Protection Systems

. Fire Station and Special Warehouses

. Control Building and Critical Control Panel Components
. Diesel-driven Power Generators and Fuel Systems

. Emergency Lighting

. Radio and Microwave Communications Systems
. Shutdown System
. Vent and Pressure Relief System

NFPA 59A specifies a two level seismic design approach. The geological investigation
must determine the potential vibratory effects at the site from a "Safe Shutdown Earthquake”
(SSE) and an "Operating Basis Earthquake" (OBE). While Yukon Pacific has adopted this
dual level earthquake philosophy for facility design purposes, the proposed design levels would
go well beyond the minimum requirements of NFPA 59A.

Briefly, the SSE is equivalent to the MDE discussed above (i.e., potential vibratory
ground motion with a mean recurrence interval of 10,000 years). However, the NFPA 59A
OBE is specified as having a mean recurrence interval of only 475 years. Based on Yukon
Pacific’s probabilistic ground motion study, the OBE under the NFPA standards would be
about 0.2g; significantly lower than the proposed design level. Furthermore, NFPA states that
"[a]n LNG container shall be designed for the OBE and a stress limit check made for the SSE".
Yukon Pacific’s own seismic design consultant has stated that this value is too low for the basic
design of the LNG tanks under the circumstances.

Seismic Soil Liquefaction

All critical components of the LNG plant would be founded either on bedrock or
engineered fill. This would preclude the potential for significant damage or hazard to these
facilities due to seismic soil liquefaction.

Tsunami/Seiche/Subsea Slide-Induced Wave

The proposed LNG plant could be affected to various degrees by earthquake-induced
water waves. Onshore runup—the elevation to which a breaking wave would reach—with
consequent inundation and pounding effects of the water mass on plant structures, is the
primary concern. Damaging waves can be produced both outside as well as inside the Port
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Valdez basin. Out-of-basin tsunamis, caused by direct fault movement, volcanic activity, or
massive landslides are a limited hazard to the plant site because of the dampening effect of the
wave energy at the port inlet and by shoaling in Prince William Sound. Estimated tsunami
wave runup at Anderson Bay ranges from 13.1 to 32.2 feet. Storm surges and seiche effects
from out-of-basin sources are relatively small for onland facilities. However, forces on ships
and docks by resulting vertical and horizontal movements could be significant and should be
considered in the design and operational procedures for the plant.

Direct in-basin generated tsunami risk to the proposed LNG plant is considered low
because of the absence of significant active faulting in Port Valdez. However, the hazard due
to in-basin generated waves caused by subsea slope failures is high and constitutes the most
significant potential wave effects for the proposed facility. Subsea slides associated with
regional earthquakes over the past 100 years have resulted in significant wave runup at the
plant site and surrounding area. It is likely that most areas of potential subsea slides in Port
Valdez were activated by the 1964 earthquake. The destruction of the docks at old Valdez and
subsequent damaging waves were the result of a massive subsea slide. Critical areas for subsea
slides that could cause significant wave runup at Anderson Bay include:

. Anderson Bay area

. Cliff Mine area

. Shoup Bay area

. Lowe River/old Valdez dock area
. Mineral Creek

Other areas within Port Valdez may have also been active in the past but are considered to
represent less direct risk because of their size, location, or orientation with respect to the plant
site.

The runup-prone areas at the site are at the end of bays or inlets within or adjacent
to Anderson Bay. The geometry of the shoreline in these areas causes the wave energy to
converge with resulting peak wave heights. A likely severe case scenario would involve a wave
generated from subsea sliding on the Shoup Bay delta during high tide. Such a wave could
result in peak runup on the order of 93 feet in the runup-prone areas of the plant site.

Properly constructed energy dissipation devices could reduce the peak runup to approximately
67 feet.

To ensure that the LNG plant facilities and other important structures on the site
would not be subject to such wave damage, Yukon Pacific proposes to:

. Use a combination of seawalls and other energy dissipation devices.
. Locate all important plant components above the 75-foot elevation.
. Reduce peak runup potential at the plant site by placing large amounts of fill

in the runup-prone areas.
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3.3 FRESHWATER ECOLOGY
3.3.1 Water Resources

Freshwater resources within the Anderson Bay project area include Jug Creek,
Aquaculture Creek, Henderson Creek, Nancy Creek, Short Creek, Terminal Creek, Strike
Creek, and Seven Mile Creek, as well as groundwater resources. There are no lakes and only
one pond within the project area.

33.1.1 Surface Water Hydrology

The Anderson Bay project area is adjacent to a steep slope which contains short, high
gradient streams with rocky channels (figure 3.3.1-1). Flow within these nonglacial streams is
primarily derived from precipitation and snowmelt and tends to be highly seasonal. Flow from
groundwater may also contribute to the surface water flow. Terminal Creek originates from
a small pond approximately 1 acre in size. Proposed potential water sources for the project
include Nancy, Short, and Seven Mile Creeks. Accordingly, the hydrology of these streams has
received greater attention than that of the other five area streams. Hydrologic parameters of
Nancy Creek, Short Creek, and Seven Mile Creek are presented in table 3.3.1-1. Seven Mile
Creek is the largest of the three streams with a drainage area of 4.40 square miles. Stream
flow is highest during the spring period during snow melt and generally reaches low levels of
flow during the winter season (table 3.3.1-1). All of the streams discharge directly into Port
Valdez, with varying degrees of tidal exchange. Those with significant tidal exchange, such as
Seven Mile and Nancy Creeks, provide habitat for fish populations and salmon spawning (see
section 3.3.2).

TABLE 33.1-1

Hydrologic Parameters of Nancy Creek, Short Creek, and Seven Mile Creek

Maximum
Drainage Area Elevation Treeless Area Slope Distance
Creek (sq mi) (ft) (%) (£t/1,000) (mi)
Nancy 1.67 2,815 70 218 50
Short 0.17 850 1 221 50
Seven Mile 4.40 3,727 60 193 50

Source: HYDMET, Inc. (1992).

Weather conditions in Port Valdez are generally cool with abundant precipitation.
Temperatures in the Anderson Bay area average 22°F during December and January and 55°F
during July. Total precipitation (combined rain and snow equivalent) averages 61 inches per
year. Precipitation is most abundant during September and October, which generally contribute
approximately 8 inches per month. April, May, and June, typically the driest months, only
contribute an average of 2.7 inches per month. Snowfall is also abundant, and averages about
294 inches per year, with an average of 39 inches per month from December through March.
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Currently, no site-specific stream flow data are available for these streams. Data will
soon be available for Seven Mile, Nancy, and Terminal Crecks since stream gages were
installed mid-July 1992. In the meantime, Nancy, Short, and Seven Mile Creeks flow was
estimated using a regression equation calibrated with comparable stream gage records. West
Fork Olsen Bay Creek near Cordova (4.8 square miles, 17 years of records) was used by
HYDMET, Inc. (1992) as a comparable stream since it has basin characteristics similar to those
of Nancy and Seven Mile Creeks. Results of this analysis are presented in table 3.3.1-2.
Average flows for Nancy, Short, and Seven Mile Creeks were estimated at 8.3, 0.8, and 23.5
cubic feet per second (cfs), respectively. Flows range from 0.1 to 22.6 cfs in Nancy Creek, 0.01
to 1.5 cfs in Short Creek, and from 0.2 to 65.6 cfs in Seven Mile Creek. Flow is highest from
May through October, with maximum flows in June. Seven-day, 10-year recurrence low flows
(7Q10) estimates are also presented in table 3.3.1-2. The magnitude of 7Q10 flows relative to
the amount of water to be withdrawn is an important consideration. Even during periods of
low flow, a sufficient amount of water must remain following water withdrawal to satisfy state
flow requirements for resident fish populations. Minimum flow requirements for these streams
will be established following approximately 2 years of in-stream flow measurements (Bma,
1992b).

TABLE 3.3.1-2

Estimated Average and Low Flows for Nancy Creek, Short Creck, and Seven Mile Creek

Nancy Creek Short Creek Seven Mile
Average 7Q10 Average 7010 Average 7Q10

Month {cfs) (cfs) {cfs)

January 1.5 0.1 0.3 002 44 0.2
February - 1.6 0.1 0.4 0.02 4.5 03
March 1.0 0.1 0.2 0.01 3.0 0.2
April 28 0.2 0.5 0.04 74 0.6
May 119 24 15 0.30 308 6.2
June 26 23 13 0.53 65.5 269
July 20.6 49 0.8 019 61.7 14.8
Aupust 15.7 20 0.8 0.10 459 6.0
September 143 14 12 012 41.5 4.2
October 7.6 0.6 0.8 0.07 226 19
November 4.5 03 0.6 0.05 48 09
December 1.6 0.1 02 0.01 48 03
Annual Average 8.3 0.1 0.8 0.01 235 0.2

7Q10 = 7-day, 10-year recurrence low flows

Source: HYDMET, Inc. (1992).

3.3.1.2 Groundwater Depth and Flow

Based upon several boreholes drilled during the summer of 1990 in the Anderson Bay
project area, groundwater conditions at the site appear to consist of pressurized, partially
confined surficial groundwater, as well as deeper groundwater connected through multiple
fracture systems. Numerous small springs, seeps, and boggy areas throughout the project area
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are indicative of the presence of surficial groundwater. The fracture systems appear to be
variable. In some cases, they appear to be well defined with water flowing through a several
foot thick zone of fractured rock. Inother cases, the water producing zone appears to be more
expansive with a broad, moderately fractured zone extending over tens of feet. Artesian water
pressures have been encountered at depth. When first penetrated, head within the artesian
water producing zones was only sufficient to create flow at the ground surface with artesian
flow rates of approximately 1 to 2 gpm. One drillhole, however, yielded approximately 14 gpm
with higher pressures.

The overall direction of flow appears to be in a north to northeast direction. The
velocity, volume, and identity of groundwater, however, are unknown. Saltwater intrusion,
which is common in many of the coastal areas in Alaska (U.S. Geological Survey [USGS],
1986), may also occur in the project area due to the large tidal flux in Port Valdez.

3.3.2 Water Quality
3.3.2.1 Surface Water Quality

Nancy, Short, and Seven Mile Creeks are nonglacial streams with small drainage areas
and relatively low flows. In general, nonglacial streams of this type transport less than 100
milligrams per liter (mg/l) suspended sediment during the spring melt or during periods of
heavy rainfall (USGS, 1986). Between January and April, before the spring melt, the
suspended sediment concentration is generally less than 20 mg/] for all Alaskan streams. Less
than 50 percent of nonglacial sediment is material finer than 0.062 millimeter (mm) (silt-clay
fraction).

No site-specific water quality data are available for the streams within the Anderson Bay
project area. Instead, water quality has been inferred from stream studies with similar basin,
flow, and climatic conditions such as West Fork Olsen Bay Creek near Cordova. Selected
water quality parameters for West Fork Olsen Bay Creek are presented in table 3.3.2-1. In
general, these streams are of the calcium bicarbonate type with relatively low dissolved solids,
low productivity, low turbidity, high dissolved oxygen, and slightly acidic conditions. Water
temperatures at West Fork Olsen Bay Creek ranged from 32°F to 49°F during water years 1965
to 1979. A spot sample was also obtained from Allison Creek, located 5 miles east of the
Anderson Bay area. Cadmium, chromium, lead, mercury, and selenium concentrations (mg/1)
were below unspecified detection limits. The concentration of arsenic was reported to be 0.002
mg/l. No information is available on stream sediment quality, but it is assumed that the streams
are in their pristine state. See section 3.1 for soils and geology information.

Fresh water bodies in Alaska are classified according to their designated use. The
streams in the project area have not been classified by the State of Alaska, thus these streams
are assumed to meet the strictest use designation: water supply for drinking, culinary, and food
processing and preparation (Nenahlo, 1992). Alaska water quality standards for fresh water
are presented in table 3.3.2-2.

3.3.2.2 Groundwater Quality
No data are available on the groundwater quality in the Anderson Bay project area.

Most groundwater in unconsolidated aquifers, similar to those near the surface at the proposed
facility, contain Icss than the state’s recommended limit of 500 mg/l dissolved solids (USGS,
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TABLE 3.3.2-1

Water Quality Parameters of West Fork Olsen Bay Creek
for Use as Representative Water Quality Parameters for Nancy, Short, and Seven Mile Creeks

Turbidity
Specific (NTU), and Dissolved Dissolved CA, Total
Streamflow Conductance pH Suspended Sediment  Oxygen Mg, HCO; Dissolved N,P,
Date (cfs) (1mhos) (units) (SS)(mgM) (mg/N) (mgA) (mg/ as N,P)
10/12/78 30 22 6.8 turb: - 13.1 Ca: 29 N: 032
SS: 2 Mg: 03 P: 0.00
HCO; 10
12/14/78 10 25 6.0 turb: 0.0 13.6 Ca: 3.0 N: -
SS: 1 Mg: 03 P -
HCO;: 6
5119 53 22 5.8 turb: < 1.0 134 Ca: 29 N: 048
SS: 1 Mg: 0.5 P: 0.02
HCO;: 6
6/5/79 46 18 6.4 turb: < 1.0 12.2 Ca: 2.5 N: 032
SS: 0 Mg: 0.2 P: 0.01
HCO,: 6
7125719 60 14 58 turb: < 1.0 10.0 Ca: 23 N: 041
SS: 3 Mg: 0.2 P: 0.03
HCO;: 6
8/15/79 71 22 6.2 turb: 2.0 10.9 Ca: 3.0 N:  0.27
SS: 5 Mg: 0.4 P: 0.00
HCO;: 6
9/26/19 37 20 5.7 turb: 1.0 11.4 Ca: 25 N: 032
SS: 1 Mg: 0.3 P: 0.00
HCO,: 8

-- = lack of data.

Source: USGS (1979).
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TABLE 3.3.2-2

Alaska Water Quality Standards for Freshwater

Water Quality Parameter

Freshwater Criteria for (A) Water Supply (i) drinking, culinary, and food
processing

Fecal Coliform Bacteria

Dissolved Oxygen

pH

Turbidity

Temperature

Total Dissolved Solids (TDS)
Sediment

Toxic or Deleterious
Substances

Color

Petroleum hydrocarbons, oils,
and grease

Radioactivity

Residues (floating solids,
debris, sludge, deposits, foam,
scum—not applicable to
groundwater supplies).

Based on a minimum of five samples taken in a period of 30 days, mean
shall not exceed 20 FC/100 ml, and not more than 10 percent of the samples
shall exceed 40 FC/100 ml. For groundwater, the FC concentration shall be
less than 1 FC/100 ml when using the fecal coliform Membrane Filter
Technique or less than 3 FC/100 ml when using the fecal coliform MPN
technique.

Dissolved oxygen shall be greater than or equal to 4 mg/l (this does not
apply to lakes or reservoirs in which supplies are taken from below the
thermocline, or to groundwater).

6.0 < pH < 8.5. Shall not vary more than 0.5 pH unit from natural
conditions.

Shall not exceed 5 NTU above natural conditions when the natural turbidity
level is 50 NTU or less, and not more than 10 percent increase when the
natural conditions is more than 50 NTU, not to exceed a maximum increase
of 25 NTU.

Shall not exceed 15°C.

TDS from all sources shall not exceed 50 mg/l. Neither chiorides nor
sulfates shall exceed 200 mg/l.

No increase in concentration of sediment, including settleable solids, above
natural conditions.

Shall not exceed Alaska Drinking Water Standards (18 AAC 80) or EPA
Quality Criteria for Water as applicable to substances.

Shall not exceed 75 color units where water supply is or will be treated.
Shall not exceed 5 color units where water supply is not treated.

Shall not cause a visible sheen upon the surface of the water. Shall not
exceed concentrations which individually or in combination impart odor or
taste as determined by organoleptic tests.

Shall not exceed the concentrations specified in the Alaska Drinking Water
Standards (18 AAC 80), and shall not exceed limits specified in Title 10,
Code of Federal Regulations, Part 20 and National Bureau of Standards,
Handbook 69.

Shall not alone or in combination with other substances or wastes make the
water unfit or unsafe for use; cause a film, sheen, or discoloration on the
surface of the water or adjoining shoreline; cause a leaching of toxic or
deleterious substances; or cause a sludge, solid, or emulsion to be deposited
beneath or upon the surface of the water, within the water column, on the
bottom, or upon adjoining shorelines.
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1986). Calcium, magnesium, and bicarbonate are the major dissolved ions, although iron
concentrations greater than 1.0 mg/l are also common. Water is generally of the sodium
bicarbonate type, although saltwater intrusion near the coast can result in significant sodium
chloride as well. Very little is known about bedrock water quality. In general, it is quite
variable and contains higher dissolved solids concentrations than surface unconfined
groundwater (USGS, 1986).

3.3.3 Fisheries

The eight streams located on and near the proposed construction site all have steep
gradients, small drainage basins, and seasonal flows which limit the distribution of resident
fishes. Nancy Creek, Seven Mile Creek, and Terminal Creek are the only streams located
onsite which have suitable resident fish habitat. However, electrofishing surveys conducted in
1992 in these streams found no resident fish in Seven Mile or Terminal Creeks. The surveys
found threespined sticklebacks, slimy sculpins, and several year classes of dolly varden in Nancy
Creek (ADFG, 1992). Dolly varden are typically the only resident fish found in similar high
gradient Prince William Sound streams (Thompson, 1992).

34 TERRESTRIAL ECOLOGY
34.1 Wildlife

More than 200 species of birds (Isleib and Kessel, 1973) and 24 species of terrestrial
mammals (Morsell, 1979) occur in the Prince William Sound region. Intertidal wetlands,
coastal forests, and protected shoreline areas within this region provide important habitat for
a variety of birds and mammals, including shorebirds, waterfowl, raptors, and large and small
mammals. The distribution and abundance of these species are related primarily to seasonal
availability of food resources within the Prince William Sound area. Peak use of terrestrial
habitats by wildlife in this region occurs during the summer breeding season (May to August),
and when a number of species (e.g., waterfowl, shorebirds) seasonally concentrate in the area
during the spring (March to May) and fall (August to October) migration periods. Notably,
major migratory routes of waterfowl in this region occur directly across Prince William Sound
or up the Copper River Valley rather than across the heads of fjords like Port Valdez
(Hemming and Erikson, 1979). In addition, the major staging ground for millions of waterfowl
and shorebirds on the Pacific Flyway occurs approximately 80 miles east of Port Valdez on the
Copper River Delta (Isleib and Kessel, 1973).

3.4.1.1 Waterfowl

Tidal flats and salt marshes within the Port Valdez area provide important habitat for
waterfowl (Hogan and Irons, 1988). DeGange and Sanger (1986) listed 28 species of waterfowl
(including loons and grebes) occurring in the Gulf of Alaska region and Hogan and Irons
(1988) recorded 26 species in the Port Valdez area. Dominant waterfowl occurring in Valdez
Arm include Canada geese, mallards, Harlequin ducks, scoters, and Barrow’s goldeneyes
(Hogan and Irons, 1988). Nesting habitat for waterfowl in the Port Valdez area is limited
primarily to the freshwater marsh at Robe Lake on the east end of Port Valdez (Hemming and
Erikson, 1979). Essentially no waterfowl nesting habitat is present in the Anderson Bay area
due to the lack of islands and preponderance of seacliffs along the shoreline.
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During winter, waterfowl diversity is low in the Port Valdez area (Hogan and Irons,
1988), although large concentrations of Barrow’s goldeneyes and surf scoters can be found.
Wintering seaducks move onto the intertidal flats during high tide to feed on abundant pink-
shelled clams (Hemming and Erikson, 1979). Tidal mudflats and intertidal marshes in the
Anderson Bay area provide stop-over and foraging areas for migrating sea ducks, dabbling
ducks, and geese during the spring and fall (BLM and COE, 1988; Brna, 1992a).

3.4.1.2 Shorebirds

Twenty-two species of shorebirds have been listed as common at some time of the year
in the Gulf of Alaska region (DeGange and Sanger, 1986). Hemming and Erikson (1979) listed
16 shorebirds (18 including sandhill crane and great blue heron) occurring in the Port Valdez
area. Common summer residents include semipalmated plover, common snipe, spotted
sandpiper, and northern phalarope. Island Flats, Mineral Creek delta, and Robe Lake marsh
are important feeding and breeding habitats for these species. Common migrants include
greater yellowlegs, least sandpipers, and short-billed dowitcher. The only shorebird common
during winter in Port Valdez is the rock sandpiper (Hogan and Irons, 1988).

3.4.1.3 Raptors

Both the common raven and the bald eagle are considered common nesting raptors in
the Prince William Sound region (Hemming and Erikson, 1979). Although the bald eagle is
not a federally listed species in Alaska, individual birds and their nest sites are federally
protected under the Bald and Golden Eagle Protection Act (16 U.S.C. § 668 (1988)). This act
prohibits disturbance of bald eagles and removal of their nest sites. A total of 39 eagle nest
sites, 0.48 nests per kilometer of shoreline, have been identified within the Port Valdez area
(Hogan and Irons, 1988). Six of these nests were active in 1988 and four of these were near
salmon streams. Bald eagle nesting densities in this area are comparable to nesting densities
reported for shoreline areas in southeast Alaska (i.e., 0.38 nests per kilometer of shoreline,
[Hanson and Hodges, 1985]).

Two bald eagle nest sites were reported within the LNG project area along the
shoreline of Anderson Bay during nest surveys performed by Yukon Pacific in 1986; one of
these nest sites was at Nancy Creek in the middle of the project area and the other was at the
pipeline terminus (Yukon Pacific, 1991). The nest site at Nancy Creek blew down in 1989
(Stackhouse, 1992a). A third eagle nest site was reported by Yukon Pacific along the shoreline
approximately 400 feet northwest of the project area boundary and at the northwestern most
point of Anderson Bay. However, the FWS and the ADFG were unable to confirm any nests
or breeding pairs within the vicinity of the reported nest sites during helicopter surveys
performed in June of 1991 and 1992 (Stackhouse, 1992a; Brna, 1992a).

Large concentrations of bald eagles were also observed at Jack Bay (approximately 100
birds) approximately 3 miles south of the project area in July 1992 (Stackhouse, 1992a; Brna,
1992a), and along the Lowe River (approximately 50 birds) at the east end of Port Valdez
during the early October to mid-November salmon spawning season in 1979 (Hemming and
Erikson, 1979; BLM and COE, 1988).

Additional raptors known to occur in the Port Valdez area include the goshawk,
sharp-shinned hawk, and peregrine falcon (Hemming and Erikson, 1979). Peregrine falcons
are discussed in further detail in section 3.6.
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The deciduous and conifer forest types in the Port Valdez area provide habitat for
numerous migratory, breeding, and overwintering birds, including rufous hummingbird, belted
kingfisher, downy woodpecker, and 42 passerine species (Hemming and Erikson, 1979).
However, bird densities are considered low in this area compared with other nearby areas such
as the Copper River Delta (Isleib and Kessel, 1973).

3.4.1.4 Large Mammals

Three species of large ungulates occur within the Port Valdez area, including moose,
mountain goat, and Sitka black-tailed deer (Roberson, 1986). Moose occur in small
populations primarily along the lower 25 miles of the Lowe River Valley at the east end of Port
Valdez where they feed on aquatic plants, shrubs, and small trees (Gusey, 1978). Mountain
goats occur throughout the Coastal Mountains surrounding northern Prince William Sound and
have been observed in the project area (Brna, 1992a), but are considered abundant only in
mountains east of Valdez Arm (BLM and COE, 1988). Goats summer high in steep alpine
habitat where they feed on alpine vegetation. Alpine and cliff sites at Sulphide and
Abercrombie gulches, east of the project area, are goat kidding areas during late May to early
June (Brna, 1992a). The ADFG observed eight goats using kidding areas in the project area
during June 1991. During the winter, goats move to lower elevations and wind-blown arcas
where cover and food are available. Sitka black-tailed deer occur only occasionally in the
Valdez area, which represents a recent range extension of this species (Morsell, 1979).

Large predatory mammals that occur in the Port Valdez area include the brown bear,
black bear, lynx, wolf, coyote, and wolverine (Morsell, 1979; BLM and COE, 1988). Both
brown and black bears are considered common residents of the Port Valdez area (Morsell,
1979. These bears use a variety of habitats, concentrating in lowlands and tidal flats in the
early spring, in mountain slopes following spring green-up, and in berry patches and along
salmon spawning streams in late summer (Stackhouse, 1992a). Large concentrations of brown
bears have been reported along an unnamed stream draining into Jack Bay, 3 miles south of
the project area (Yukon Pacific, 1991). However, concentrations of brown bears have also
been frequently observed at the Anderson Bay project site (Brna, 1992a), although no bear den
sites are known to occur in the project area. The FWS observed several brown bears and one
black bear in the project area in June 1991 (Stackhouse, 1992a). In addition, a dead brown
bear was found along the shoreline of Anderson Bay during the June 1991 survey.

3.4.1.5 Small Mammals and Furbearers

Diversity of small mammal species is considered low in the Sitka spruce-western
hemlock association and in the deciduous forest types in the Port Valdez area (Morsell, 1979).
Three of the most common small mammals occurring in this area include the red-backed vole,
tundra vole, and masked shrew. The red-backed vole is the most widespread and abundant
small mammal that occurs in deciduous and conifer forest types, and commonly occurs in
deciduous forest types in this area (Morsell, 1979). Both tundra vole and masked shrew occur
primarily in moist ecotones between green alder shrub and deciduous forest types (Morsell,
1979). Additional small mammals occurring in the Port Valdez area include pika, hoary
marmot, Arctic ground squirrel, and red squirrel (Morsell, 1979).

Other mammals occurring in the deciduous and coastal spruce-hemlock association of
the Port Valdez area include the little brown bat, porcupine, snowshoe hare, red fox, pine
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marten, and ermine (Morsell, 1979; Brna, 1992a). Mink and river otters inhabit the river and
lake systems of Port Valdez. Mink also forage along the marine shorelines.

342 Vegetation

The majority of the proposed LNG plant site is covered by mature coastal spruce and
hemlock forest (figure 3.4.2-1). Shrub types occur in small, isolated clusters throughout the site
near stream valleys and seeps. Scattered wetlands also occur on the site. These consist
primarily of estuarine intertidal wetlands along the shoreline and isolated inland palustrine
shrub bogs and marshes (see section 3.4.3 for more detailed discussion of wetland vegetation).

Mature coastal spruce and hemlock forest dominated by Sitka spruce at the lower
elevations along the coast and western hemlock at the higher elevations cover approximately
85 percent or 364.1 acres of the area within the proposed construction limits of the LNG site.
The size of trees on the site vary according to the species, age, and microclimatic conditions.
Many of the larger trees on the site are 36 inches in diameter at breast height (Stackhouse,
1992b). Common species in the forest understory include young Sitka spruce and western
hemlock, Devil’s Club, salmon berry, blueberry, lichens, ferns, and mosses.

The upland shrub community occupies approximately 3 percent or 13.4 acres of the area
within the proposed construction limits of the site. The dominant shrub is alder. The shrub
understory includes grasses, lichens, mosses, and liverworts.

343 Wetlands

Wetlands perform a number of important functions, including water quality
improvement, flood and stormwater control, and erosion control. They can also provide
recreational opportunities and habitat for fish and wildlife. Wetlands help to maintain water
quality through the removal and retention of nutrients and the reduction of sediment loads.
In their natural undisturbed condition, inland wetlands can act as a temporary storage area for
flood waters, protecting downstream areas from damage. Wetlands are also important sources
of groundwater recharge and primary production {detritus) for streams. The abundant and
diverse vegetation associated with both inland and intertidal wetlands acts as the primary
erosion deterrent, as root systems bind sediments and reduce wave action and current velocity.

A variety of recrcational activities are associated with wetlands, including hunting and
fishing, hiking, canocing, bird watching, and photography. In the Port Valdez area, however,
wetlands primarily provide important breeding, migratory, and forage habitats for a number of
birds, mammals, and fish.

The wetlands potentially affected by the proposed Yukon Pacific Project facilities
consist of both estuarine and inland freshwater wetlands. A wetland is defined as follows:

Areas that are inundated or saturated by surface or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances do
support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas
(33 CFR § 328.3 (1992) and 40 CFR § 2303 (1992)).
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Circulation within Port Valdez is dictated by the interaction of tidal currents, wind-
driven currents, and freshwater input from surrounding streams. Semi-diurnal tides, with daily
tidal ranges of 9 to 12 feet, dominate the circulation. Current direction varies with depth, but
generally runs in an east-west orientation, along the major axis of the fjord (Muench and
Nebert, 1973; Dames and Moore 1990b). Current velocities range from 5.1 cm/s to 15.4 to 20.6
cm/s in the upper portions of the water column, and are about 5.1 cm/s at approximately 100
foot depth (Dames and Moore, 1990b).

Port Valdez circulation is typical of estuarine fjords (Cooney and Coyle, 1988). During
early spring, the water column is well mixed with salinities from 32 to 33 parts per thousand
(ppt) and temperatures around 38°F (see figure 3.5.1-2). Stratification of the water column
begins in late April and May as a result of seasonal warming and freshwater input from
snowmelt. During this period, surface salinity drops below 30 ppt and temperatures exceed
42°F. By July and August, the water column is fully stratified and surface salinities below 1 ppt
and water temperatures about 52°F are commonly observed (Cooney and Coyle, 1988).
Stratified conditions persist through October but by December, due to high winds and
decreasing temperature, the water column is again well mixed. Assuming well-mixed conditions,
the flushing time of Port Valdez is approximately 4 weeks (Colonell et al., 1988). While the
stratified conditions during the warmer months may tend to limit tidal mixing, and thus extend
the flushing time, stratification is not expected to significantly alter the residence time of
contaminants in Port Valdez.

3.5.1.2 Prince William Sound

Prince William Sound, which is located off the northern Gulf of Alaska, serves as a
fjord-type estuarine system linking several peripheral fjords (Orca Bay, Port Wells, and Port
Valdez) and the Gulf of Alaska (see figure 3.5.1-3). Water exchange with the Gulf of Alaska
primarily occurs through two openings, the Montague Strait and Hinchinbrook Entrance, since
the remaining smaller channels are tortuous and shallow (Muench and Schmidt, 1974).
Exchange through the Hinchinbrook Entrance dominates deep water renewal.

The bathymetry of Prince William Sound is complex. In general, a series of trenches
extending down to nearly 2,600 feet exists in the western portion of the Sound, and a broad
north-south trending basin approximately 980 to 1,640 feet deep is located in the eastern
portion. Montague Strait and Hinchinbrook Entrance sill depths are approximately 320 and
590 feet, respectively.

Circulation within Prince William Sound is driven by freshwater runoff, surface winds,
tides, deep water renewal, and seasonal temperature variations. Both vertical diffusion and
thermohaline convection are important (Muench and Schmidt, 1974). Consistent with classical
estuarine circulation, the water column generally stratifies during the warmer summer months
with high freshwater input, but is increasingly well mixed during the colder winter months with
low freshwater input and higher wind speeds. Vertical mixing generally extends 98 to 164 feet
deep in the central portion of the Sound (Muench and Schmidt, 1974). Appreciable horizontal
circulation is expected due to the large horizontal extent of Prince William Sound and due to
high regional wind speeds.

Mean seasonal air temperatures at Cape Hinchinbrook range from 55° to S7°F in July

and August to 23°F in January. The mean annual precipitation is variable, and ranges from 180
inches at Latouche to about 61 inches at Valdez. Most of the summer runoff occurs in July
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and August. Tidal ranges in Prince William Sound are generally on the order of 10 to 12 feet.
Although considerable directional variability exists, the winds are normally northeasterly, more
northerly in the winter and more easterly in the summer (Muench and Schmidt, 1974).

The vertical temperature structure exhibits large seasonal variations (less than 35°F to
54°F) in the upper 246 feet, while smaller variations are observed in water depths below 246
feet (37°F to 43°F) (Muench and Schmidt, 1974). Similarly, the vertical salinity structure shows
large seasonal variations in the upper 246 feet (25 ppt to 32 ppt). Salinity variations in water
depths greater than 820 feet are very small (32 ppt to 32.8 ppt). The density structure parallels
that of the salinity structure.

3.5.2 Water Quality
3.5.2.1 Anderson Bay and Port Valdez

Water quality profiles in Port Valdez of temperature, salinity, pH, and dissolved oxygen
were measured in October 1990 as a function of depth (table 3.5.2-1). pH values in the upper
100 feet of water ranged from 7.6 to 8.0, while dissolved oxygen concentrations ranged from
5.9 to 8.6 mg/l in the upper 50 feet of water. Dissolved oxygen readings below this depth were
not reported, but no evidence for seasonal oxygen depletion in deep water exists (Cooney and
Coyle, 1988). The temperature and salinity profiles sampled in October showed temperature
variations from 42° to 47°F and salinity variations from 29.6 to 31.9 ppt. In October, remnants
of summer stratification can be seen in the profile (lower surface salinity), but cooler
temperatures have already begun to increase the surface water density leading to destabilization

of the water column. By December, well mixed conditions should be evident (see section
3.5.1.1).

Nutrient concentrations in Port Valdez surface waters prior to spring stratification are
generally high: combined nitrate and nitrite concentrations exceed 20 micromoles per liter
(umoles/l); silicate concentrations are approximately 35 umoles/l; and phosphate concentrations
exceed 1.5 pmoles/l (Goering et al., 1973) (figure 3.5.2-1). High nutrient concentrations
coupled with sufficient light result in an intense phytoplankton bloom in April and May which
essentially depletes the surface waters of nutrients (Cooney and Coyle, 1988). Nutrient
concentrations generally do not reach pre-bloom levels again until November or December.

Significant sediment loading into Port Valdez occurs during the spring snowmelt and
during periods of high rainfall. Approximately 2.63 x 10" grams (2,590 thousand tons) of fine-
grain sediments are delivered to Port Valdez each year, primarily through Mineral Creek on
the northern shore and the Lowe and Robe Rivers on the eastern shore (Naidu and Klein,
1988). These fine-grained sediments do not settle well and generally remain in the upper 32
to 65 feet, with maximum concentrations 16 to 33 feet below the water surface. The presence
of these sediments reduces the depth of the euphorc zone often to less than 3.3 feet, and thus
is one of the limiting factors in primary productivity in Port Valdez (Cooney and Coyle, 1988).

Water column sampling was conducted near Anderson Bay on October 19, 1990 to
determine baseline levels of total petroleum hydrocarbons (TPH); benzene, toluene,
ethylbenzene, and xylene (BTEX); and copper, iron, nickel, zinc, arsenic, cadmium, lead, and
mercury. Relatively low concentrations of TPH were found, and none of the samples contained
measurable concentrations of BTEX (table 3.5.2-2). Copper, iron, nickel, and zinc were
present at relatively low levels in surface and bottom waters. Twelve water samples were taken
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TABLE 35.2-1

Vertical Water Quality Profile of Port Valdez

Depth Temperature Dissolved Oxygen Salinity
(m) (f) CO ph (mg/) ppt
1 33 58 7.9 59
2 6.6 6.1 79 59 29.6
3 9.8 6.6 79 59 29.9
4 131 6.7 79 6.1 29.9
5 l6.4 6.7 79 6.1 30.0
6 19.7 6.8 79 6.2 30.1
7 23.0 6.8 8.0 6.2 30.1
8 26.2 6.8 8.0 6.2 30.2
9 29.5 6.7 8.0 6.3 30.2
10 328 6.9 8.0 6.3 303
11 36.1 7.0 8.0 6.4 303
12 39.4 71 7.9 6.4 30.4
13 42.6 72 7.9 6.5 31.0
14 459 73 79 6.5 314
15 49.2 7.4 79 6.3 315
16 525 74 78 6.9 31.6
17 55.8 7.4 77 73 31.7
18 59.0 73 7.9 73 31.6
19 62.3 7.1 7.6 73 314
20 65.6 72 7.7 6.6 31.7
21 68.9 7.2 7.6 7.0 31.9
22 722 6.9 79 78 31.9
23 75.4 6.8 78 8.4 31.9
24 78.7 6.5 7.7 8.6 318
244 80.0 6.5 78 * 318
274 90.0 6.4 78 * 318
30.5 100.0 59 77 * 31.9
335 110.0 5.7 78 * 31.7

ppt

parts per thousand
milligrams per liter
erratic readings observed
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TABLE 3.5.2-2

Hydrocarbon and Metal Concentrations in the Water Column Offshore of Anderson Bay

Total PARAMETERS
Petroleum
Hydro- Chloro- Ethyl-
Sample carbons Benzene benzene benzene Toluene Xylenes Copper Iron Nickel Zinc Arsenic Cadmium Lead Mercury

No. (mg/) (neN) () (ugh) (gM) (ugh) (mgf) (mg/1) (mg/) (mg/M) (mg/l) (mg/) (mg/) (mg/h)

1 0.6 02u 02u 02u 03u 06u 0.043 0.068 0.017 0.041 0.001 u 0.0001 u 0.001 u 0.0003

2 04u 02u 02u 02u 03u 0.6u

3 0.4u 02u 02u 02u 03u 0.6 u

4 04u 02u 0.2u 02u 03u 0.6 u

5 04u 02u 02u 0.2u 03u 0.6u

6 0.5 02u 02u 02u 03u 0.6 u

7 0.5 02u . 02u 02u 03u 0.6 u

8 0.5 02u 02u 02u 03u 0.6 u

9 04 u 02u 02u 02u 03u 0.6 u

10 20u 02u 0.2u 02u 03u 0.6u

11 04 u 02u 02u 02u 03u 0.6 u

12 04u 02u 02u 02u 03u 0.6 u 0.066 0.092 0.019 0.044 0.001 u 0.0001 u 0.001 u 0.0002 u
Travel 02u 02u 02u 03u 06u

Blank

Note: u = Below Detection Limit. Detection Limit stated in results.
m/l = milligrams per liter.
pug/ll = microgram per liter

Source: Yukon Pacific 1991









iron has the largest potential for mobilization followed by zinc, cobalt, copper, nickel, and
manganese. Chromium and vanadium are the least mobile under low pH/Eh conditions.

TABLE 3.5.3-1

Mean Concentrations of Metals in the Total Sediment and Hydroxylamine
Hydrochloride-Acetic Acid Extract of Sediment of Port Valdez a/

Zn Co Cr Cu Ni v Mn Fe
Total
Mean 125 36 133 75 62 243 1,342 5.112
SD 23 19 16 17 11 44 623 1.046
Extractable
Mean 32 10 3 29 11 7 504 3.607
SD 15 3 1 3 1 3 644 0455

a/ All concentrations are expressed as ug/g of dry weight sediment except for Fe concentrations, which are expressed as
104 pg/g (percent). Means are based on analysis of 14 samples.

Source: Naidu and Klein, 1988.

As a result of crude oil stranding and discharge of treated ballast water by the existing
TAPS oil terminal, sediments near the TAPS oil terminal have been affected. Naidu et al.
(1978) demonstrated significant mobilization of iron, manganese, cobalt, copper, chromium,
cadmium, nickel, and vanadium from tidal flat sediments due to decreases in pH/Eh conditions
following oxidative decomposition of stranded crude oil and treated ballast water discharge.
Furthermore, total hydrocarbons in surficial sediments near the diffuser showed significant
increases from 1980 to 1982 (Karinen, 1988). However, since hydrocarbon concentrations
decreased with increasing distance from the diffuser (Karinen, 1988), hydrocarbon
concentrations should be well within background levels near Anderson Bay .

3.54 Fisheries

Five species of salmon occur in Port Valdez, and contribute to fisheries in the eastern,
northern, and western portions of Prince William Sound (Merrell, 1988). Port Valdez and the
Valdez Arm support the largest sport fishery in Prince William Sound (Solomon Guich
Hatchery Management Plan [SGHMP], 1991). Pink salmon are the most abundant, followed
by chum salmon, coho, and sockeye salmon. Chinook salmon are occasionally caught by
commercial and recreational fishermen, but are not known to spawn within Port Valdez. The
Solomon Gulch Hatchery, located at the east end of Port Valdez, supports a common property
fishery in Port Valdez and other Prince William Sound locations by raising and releasing pink
and chum salmon fry as well as coho and chinook salmon smolts. Pink and chum salmon are
the only salmon species known to spawn in streams at the proposed Anderson Bay project site
(Thompson, 1992).

There are 24 documented pink salmon spawning streams in Port Valdez. Spawning
pink salmon have been documented in Seven Mile, Henderson, and Nancy Creeks (Thompson,
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grounds in the west end of Port Valdez and Valdez Arm. Part of the Valdez herring stock
overwinters in the City of Valdez’s small boat harbor where residents catch them for personal
use as bait (Merrell, 1988).

Pacific halibut, rockfish, and lingcod are occasionally taken for personal use as are
Dungeness crab, tanner crab, king crab, spot shrimp, and coonstripe shrimp (Dames and
Moore, 1991; Merrell, 1988; Feder and Jewett, 1988). Demersal fish and shellfish occurring
in Port Valdez are not abundant and the species composition has not been thoroughly sampled.
Sculpins, flathead sole, and juvenile pollock appear to be the most common bottom fishes
present (Smith et al., 1969; Feder and Paul, 1977). This is similar to Prince William Sound,
where extensive trawl surveys have found relatively small numbers of low value species such
as walleye pollock, eulachon, skates, turbot, flathead sole, and sculpins (Parks and Zenger,
1979).

3.5.5 Benthic

The rocky intertidal benthic community is characterized by a patchy distribution and
relatively low species diversity (Dames and Moore, 1991). This is due in part to the rigorous
physical and chemical conditions in Port Valdez. Surface salinity can fluctuate widely and
rapidly reaching almost O ppt during spring runoff or fall rains and nearshore ice flows and
slush ice can damage intertidal organisms (O’Clair and Zimmerman, 1987). Rockweed (Fucus
sp.) and mussels (Mytilus edulis) dominate the intertidal zone in rock areas, forming dense
clumps in all but the highest and lowest intertidal levels (Dames and Moore, 1991; Feder and
Keiser, 1980). Red algae (mostly Odonthalia floccosa) occurs in the mid-intertidal zone and
Ulva fenestrata dominates the low intertidal zone. Also present but not common are barnacles
(Semibalanus balanoides, S. cariosus, Balnus glandula), polychaete worms, and other minor taxa
as well as the predatory snail (Nucella lamellosa) and sea stars (Pycnopodia helianthoides,
Evasterias troschelii and Dermasterias imbricata) (Dames and Moore, 1991).

Several eel grass beds are located on the west side of the proposed cargo dock area,
in the proposed fill disposal area off of the mouth of Short Creek and in one of the inlets on
the north side of the proposed construction site (Dames and Moore, 1991). Kelps (Agarum
cribrosum) and lamanarians (Laminaria groenlandica and L. saccharina) are seasonally present
in dense stands with cover varying from 25 to 100 percent in shallow subtidal zones. Rocky
substrate gives way to silty sand below 15 meters depth with no plant cover although there are
occasional patches of the large white sea pen (Virgularia sp.) (Dames and Moore, 1991).
Benthic plants appear to account for less than 1 percent of the total production in Port Valdez
(Hood, 1973).

The subtidal benthic habitat in Port Valdez is characterized by a soft/clay silty bottom
and is chronically disturbed by the annual deposition of large quantities of glacially derived
sediments (Feder and Matheke, 1980). The infauna off of the proposed construction site is
characteristic of areas with high levels of glacial sediment deposition, and is dominated by
polychaete worms with bivalve molluscs and arthropod crustaceans of secondary importance
(Feder and Jewett, 1988). Epifaunal macroinvertebrates are sparsely distributed, probably due
to a lack of large polychaetes and clams for food (Feder and Jewett, 1987). Pandalid shrimp
are the dominant shrimp in Port Valdez; spot shrimp and northern pink shrimp (P. borealis )
occur near the proposed construction site (Dames and Moore, 1991; Feder and Jewett, 1987,
Feder and Jewett, 1988).



3.5.6 Wildlife
3.5.6.1 Seabirds

Hogan and Irons (1988) listed 12 species of seabirds occurring in the vicinity of Port
Valdez. Gulls dominate the seabird community with glaucous-winged gulls, black-legged
kittiwakes, and mew gulls being the most common. Small breeding colonies of black-legged
kittiwakes, glaucous-winged gulls, and Arctic terns nest at Shoup Bay, directly across Port
Valdez from the project area (Hogan and Irons, 1988), and forage in the Anderson Bay area
(BLM and COE, 1988).

During winter, common murres are the most dominant seabird in the Port Valdez area
along with gulls and pelagic cormorants, while marbled murrelets are the most common alcid
during the summer (Hogan and Irons, 1988). However, McRoy and Stoker (1969) found
marbled murrelets more concentrated in the Valdez Narrows rather than Port Valdez proper.

In general, summer densities of seabirds, especially gulls, in Valdez Arm are strongly
linked to breeding opportunities and salmon runs while winter densities are marked by greater
numbers of common murres moving inshore where they apparently feed on capelin (Forsell and
Gould, 1981).

3.5.6.2 Marine Mammals

Sea otters and harbor seals are the most common marine mammals found in Port
Valdez (Hogan and Irons, 1988). Killer whales, Dall’s porpoise, and Steller sea lions
occasionally occur within Valdez Arm (McRoy and Stoker, 1969; Hogan and Irons, 1988).
Harbor porpoises, minke whales, fin whales, and humpback whales frequenting Prince William
Sound may also occasionally enter Valdez Arm.

Officially, sea otters were first recorded in Port Valdez in 1974 when a single animal
was sighted (Pitcher, 1975). By 1985 at least 76 otters were using the area (Irons et al., 1988)
and 116 were recorded in 1986 (Hogan and Irons, 1988) indicating an expanding population
in Port Valdez. The significance of this growing population may have increased with the loss
of nearly half (3,500 to 5,500 otters) of the Prince William Sound sea otter population from
the 1989 Exxon Valdez oil spill (Exxon Valdez Oil Spill Trustees, 1992). Most sea otter
concentrations are found in shallow areas (Hogan and Irons, 1988) where they feed largely on
clams {(Mya spp.), mussels (Mytilus spp.), and horse crabs {Calkins, 1978; Estes et al., 1981).

McRoy and Stoker {1969) estimated that approximately 100 harbor seals were using
Port Valdez in 1969; however, by 1985, only 30 individuals were recorded {(Hogan and Irons,
1988). In general, the Gulf of Alaska stock has declined substantially since 1973 (DeGange
and Sanger, 1986; Pitcher, 1990). The Prince William Sound population, estimated at 590 to
946 in 1979 (Hall, 1979), was further devastated by the loss of an estimated 200 seals from the
Exxon Valdez oil spill (Exxon Valdez Oil Spill Trustees, 1992). A portion of the lost animals
may have included Valdez Arm as part of their seasonal range. Port Valdez harbor seals are
most often seen near salmon streams in summer and generally haul-out on rocks near Island
Flat and ice floes near Shoup Glacier (Hogan and Irons, 1988).

Also of note are beluga whales. Although they have never been recorded in Valdez
Arm, they do occasionally enter Prince William Sound with a high count of 200 in 1983
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{DeGange and Sanger, 1986). A more detailed discussion on fin whales, humpback whales, and
Steller sea lions is provided in section 3.6.

3.6 ENDANGERED AND THREATENED SPECIES

To comply with requirements of Section 7 of the ESA, the Commission has conducted
informal consultation with the FWS and the NMFS regarding the presence of federally listed
or proposed endangered and threatened species in the project area. Yukon Pacific, as a non-
Federal party, has assisted the Commission in meeting Section 7 requirements by conducting
informal consultation with the FWS.

3.6.1 Plants

The FWS indicated in a letter dated February 20, 1992 that "no listed, proposed, or
candidate species [including plants] for which the U.S. Fish and Wildlife Service (FWS) has
responsibility are known to occur in the project area.” In an April 19, 1993 letter the FWS
confirmed that the information is current for 1993.

3.6.2 Terrestrial Wildlife

No federally listed or proposed endangered or threatened terrestrial wildlife species
were reported in the vicinity of the Anderson Bay project area (Stackhouse, 1992a). However,
the endangered American and threatened Arctic subspecies of the peregrine falcon may
occasionally occur in the area.

Peregrine Falcon

Three subspecies of peregrine falcons (Falco peregrinus) occur in Alaska: American (F.
Pp. anatum), Arctic (F. p. tundrius), and Peale’s (F. p. pealei). The American peregrine falcon,
a federally endangered species, nests in interior Alaska, primarily along the Yukon and Tanana
Rivers while the threatened Arctic peregrine falcon generally nests in arctic north slope.
However, both subspecies may pass through the Prince William Sound area as they migrate
between breeding sites and southern wintering grounds (Swem, 1993), although Copper Delta
region may be more important (BLM and COE, 1988). Prince William Sound falls within the
breeding range of the nonendangered Peale’s peregrine falcon only (Craig, 1986), although an
unconfirmed American peregrine falcon nest site has been reported near Cordova, Alaska,
approximately 50 miles southeast of Port Valdez (Isleib and Kessel, 1973).

3.6.3 Marine Wildlife

Three species of endangered whales and one species of sea lion presently occur in the
Prince William Sound region. Additionally, two endangered whales, the northern right whale
and the blue whale, historically occurred in the Gulf of Alaska.

Gray Whale
This whale passes through the Prince William Sound area twice each year on its annual
migration to and from winter breeding grounds in Mexico and summer feeding grounds in the

Bering and Chukchi Seas (Braham, 1984). Timing of passage is usually in the spring (March
to May) and fall (November to January). Gray whales closely follow the coast around the Gulf
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of Alaska, frequently passing through both Hinchinbrook Entrance and Montague Strait (Hall,
1979). Although gray whales occur in Prince William Sound, they have seldom been reported
in the Valdez Arm and are considered a rare visitor at that locality.

Humpback Whale

This whale occurs primarily in two distinct areas of Prince William Sound during two
separate periods (Hall, 1979). During May to late June they are most frequently reported in
the area between Perry, Naked, and Eleanor Islands (see figure 3.6.3-1} which is characterized
by high primary and secondary productivity during the spring of the year. By early July, most
move to near Icy and Whale Bays near Chenega Island (Hall, 1979). Individuals are observed
throughout Prince William Sound and occasionally are seen in the Valdez Arm where they are
considered a rare visitor.

Fin Whale

Fin whales occur in the Gulf of Alaska from May to November (Berzin and Rovnin,
1966} where they have generally been found feeding in deeper waters along submarine canyons
and the shelf break (Consiglieri and Braham, 1982; Leatherwood et al., 1983; Brueggeman et
al., 1987, 1988). Hall (1979) observed fin whales in Prince William Sound from April to June,
but believed these animals were primarily transients. A few animals have been known to
wander into Valdez Arm, but are considered a rare visitor there.

Northern Right Whale

This is probably the most endangered whale in the North Pacific. Recent estimates
place the North Pacific population at between 100 to 200 individuals (Braham and Rice, 1984).
Northern right whales have not been observed in the Prince William Sound area in recent
times. However, Prince William Sound lays adjacent to the Gulf of Alaska where, historically,
major concentrations occurred (Scarff, 1986). Consequently, the possibility of encountering a
right whale in the Prince William Sound area does exist given their traditional use of the area.
However, this possibility is very slight given the small size of the existing population and the
lack of evidence for recovery in the North Pacific (Scarff, 1986).

Blue Whale

Blue whales, although present in the North Pacific at higher numbers than right whales
(1,400 to 1,900; Gambell, 1976), are rarely sighted in the Gulf of Alaska (Calkins, 1986).
Historically, they summered in the western Gulf of Alaska (Berzin and Rovnin, 1966). There
are no recent records of blue whales occurring in Prince William Sound.

Steller Sea Lion

This sea lion is found in Prince William Sound throughout the year. A major breeding
rookery occurs at Seal Rocks at the southern end of the sound and several haulout sites occur
throughout Prince William Sound (figure 3.6.3-1). Neither the rookery or any of the major
haulout sites occur near Valdez Arm (Calkins and Pitcher, 1993} and all haulout sites occur 6
to 25 miles west of the shipping lanes. The closest haulout site to Valdez Arm is Glacier Island
which is used only in the winter (Calkins and Pitcher, 1993). Steller sea lion use of Valdez
Arm is only occasional and sporadic. A spring influx into the arm may occur if spawning
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herring are present, but herring use of Valdez Arm is also occasional and sporadic.
Consequently, Steller sea lions are considered occasional visitors to Valdez Arm.

The NMFS proposed to designate specific Steller sea lion rookeries and haulouts in
Prince William Sound as critical habitat on April 1, 1993 (58 CFR 17181 (1993)). These areas,
recommended by the Steller Sea Lion Recovery Team, include the Seal Rocks rookery, and
The Needle, Wooded Island, Perry Island, Point Elrington, and Point Eleanor haulout sites (see
figure 3.6.3-1). As proposed by the NMFS, the designated critical habitat at each of these
locations would extend 3,000 feet landward and 20 nautical miles seaward from the area’s
shoreline at MLLW.

In general, gray, humpback, and fin whales can be found seasonally in Prince William
Sound and may occasionally enter Valdez Arm, with humpback whales the most likely to enter.
Steller sea lions are found in Prince William Sound year-round and may occur in Valdez Arm
in numbers if spawning herring are present. But for the most part, major use areas of all four
species are located in Prince William Sound far from Valdez Arm. Northern right and blue
whales occur in such low numbers in the North Pacific that their possibility of entering Valdez
Arm is extremely remote.

3.7 AIR QUALITY

Air quality can be affected by both the construction and operation of the LNG plant.
Air quality effects from onsite construction activities can be divided into two areas: the
generation of fugitive particulate matter dust due to construction operations and the emissions
of gaseous criteria pollutants from construction equipment. Air quality during operation would
result from the emissions of natural gas-fired turbines and equipment, fuel use in LNG tankers,
and operation of an incinerator and wastewater treatment systems.

The Alaska Department of Environmental Conservation (ADEC) regulates air quality
in the project area and would require a full review of potential air quality impacts that would
result from the proposed facility. The first step in an air quality analyses is to collect data on
the existing ambient air quality in the area. Two types of data are required to assess the
existing air quality conditions. One is meteorological data which gives information on the local
climate at the site and on the nature of dispersion conditions that will govern the behavior of
emission from the proposed facility. Secondly, the baseline ambient concentration of the
pollutants which would be emitted from the facility must be known. In 1989, Yukon Pacific -
installed and began operation of a meteorological monitoring station at the Anderson Bay site.
Site monitoring of ambient concentrations will probably be required at the proposed LNG
facility due to the size of potential emissions. Since 1989, the Alyeska Marine Terminal has
been monitoring ambient concentrations of criteria pollutants.

3.7.1 Meteorology

The transport and dispersion of air contaminants in the project vicinity is related to the
meteorology of Anderson Bay. The wind speed, direction, and atmospheric stability determine
how emissions from the facility would be transported through the airshed and the resulting
ground level concentrations from the emissions.

The ridgeline surrounding the bay is generally 2,000 to 4,000 feet in elevation with
higher peaks and several intersecting valleys and glaciers. Near surface level winds are
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channeled both along the bay and along the intersecting valleys. Up and down valley flows
dominate the near surface winds and result in complex wind field, especially along the ridgeline
where outflow from the intersecting valleys causes local eddies.

Temperature, precipitation, atmospheric stability, and wind patterns in the project area
are all influenced by this rugged terrain. Based on 1 year of data (September 1989 to August
1990) collected from the Yukon Pacific meteorological station site, winds are predicted to be
predominately from the east-northeast (21 percent) (see figure 3.7.1-1. Although the winds
blow infrequently from the plant toward the community of Valdez (approximately 10 percent
from the west and west-southwest), severe topography in the area creates swirling winds that
could bring facility emissions to the community from other directions.

Precipitation is abundant in all seasons of the year and is greatest in September and
October. The average annual precipitation is 61 inches and yearly snowfall is 294 inches.
Cloudy conditions with greater than 80 percent cloud cover occur 60 to 70 percent of the year.

3.7.2 Ambient Air Quality

Ambient air quality is protected by Federal and state regulations. The EPA has
developed National Ambient Air Quality Standards (NAAQS) for certain criteria air pollutants.
The NAAQS are the maximum allowable concentration of a pollutant in the atmosphere. Air
quality standards for a state may not be less stringent that the NAAQS. For a new source,
compliance with any NAAQS is based upon the total estimated air quality. This is the sum of
the ambient estimates resulting from existing sources of air pollution, and the modeled ambient
impact caused by the new facility’s proposed emissions.

Table 3.7.2-1 lists the criteria air pollutants, the NAAQS, and ambient concentrations
in the project area for those criteria air pollutants potentially affected by the proposed LNG
project. Emissions of lead and ammonia would be negligible. The proposed LNG facility
would be in the South Central Alaska Intrastate Air Quality Control Region (AQCR) which
is in attainment for all criteria pollutants.

Existing ambient air quality is also protected by the EPA’s PSD regulations. These
regulations are intended to preserve the existing air quality in areas where pollutant levels are
below the NAAQS. PSD regulations impose specific limits to the amount that new or modified
major stationary sources may contribute to existing air quality levels. An air pollutant point
source that is subject to PSD review is required to submit a review of existing air quality, use
modeling analyses to demonstrate compliance with the NAAQS and applicable increments,
apply best available control technology (BACT), and include an analysis of the general impact
on the environment. Table 3.7.2-2 identifies the allowable Class I and II PSD increments for
the criteria air pollutants.

Air quality permitting in Alaska is conducted by the ADEC. The proposed LNG plant
would require a Permit to Operate in accordance with the Alaska Administrative Code (AAC),
Title 18, Section 50.300. The project’s impact area is the geographical area for which the
required air quality analyses for the NAAQS and PSD increments are carried out. This area
includes all locations where predicted emissions of a criteria pollutant from the proposed LNG
facility would potentially cause a significant impact on ambient levels.
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TABLE 3.7.2-1

Ambient Air Quality Standards and Ambjeni Concentrations

Averaging Ambient Attainment

Pollutant Period National a/ State b/ Concentration ¢/ Status

Sulfur Dioxide (SO,) (kg/m®  Annual 80 d/ 80 d/ 15.7 In
24-hour 365 ¢f 365 ¢f 44.5 In
3-hour 1,300 ¢/ 1,300 ¢/ 133.5 In
30-minute - 50 ef N/A In

Respirable Particulates

(PM,) (ug/m®) Anrmual 50 df 50 &/ 10.1 In
24-hour 150 g/ 150 gf 63.6 In

Carbon Monoxide

(CO) (mg/m™) 8-hour 10 ¢/ 10 ¢/ 1.0 In
1-hour 40 g/ 40 ¢/ 3.6 In

Ozone (O5) (zg/m’) 1-hour 235 £/ 235 ¢/ 122.0 In

Nitrogen Dioxide

(NOy) (ug/m? Annual 100 &/ 100 d/ 9.4 In

Lead (Pb) (ug/m*) Calendar 1.5 d/ 1.5 d/ 0.08 In
Quarter

Ammonia (NH,) (mg}m’) &-hour -- 21 gf MN/A In

40 CFR Pari 50
18 AAC 50

Measured at the Alyeska Marine Terminal, 1992.

Never to be exceeded.

Not to be exceeded more than once per vear.

Number of days per vear with maximum hourly average above 235 pg}m:’ must be equal to or less than one.

LIRS 3

Not 10 exceed 2.1 mg/m® averaged over any consecutive 8 hours more than once each year.
= no standard exists
N/A = not available

The PSD regulations also require an analysis of the impact on nearby Class I areas.
Congress established certain arcas, such as wilderness areas and National Parks, as mandatory
Class I areas. In all Class I areas stringent limits on increments for sulfur dioxide (8G,),
particulate matter (PM,,), and nitrogen dioxide (NO,) are imposed to avoid air quality
degradation. The nearest Class I areas include Denali National Park, and Tuxedni and
Simeonof National Wilderness Areas, which are located 158 miles, 240 miles, and 640 miles,
respectively, from the proposed Anderson Bay site.

The Federal land managing agency has responsibility to protect air quality related values
for the area which may be adversely affected by the cumulative ambient pollutant
concentrations. An analysis of impacts on visibility and other air quality related values must
be provided to determine the effect on the Class T area. The Federal land managing agency

3-41



TABLE 3.7.2-2
PSD Increments
Class | Class II
Averaging PSD Increment PSD Increment
Pollutant Period (ug/m*) (ug/m®)
SO, Annual 2 20
24-hour 5 91
3-hour 25 512
NO, Annual 25 25
PM,, Annual 5 19
24-hour 10 37

of the Class I area is responsible for evaluating a source’s projected impact on the area and
recommending that the ADEC either approve or disapprove the source’s permit application
based on anticipated impacts.

3.8 NOISE

At any location, both the magnitude and frequency of environmental noise may vary
considerably over the course of the day and throughout the week. This variation is caused in
part by changing weather conditions and the effects of seasonal vegetative cover. Two
measures commonly used by Federal agencies to relate the time-varying quality of
environmental noise to its known effect on people are the 24-hour equivalent sound level
(Leq(24)) and the day-night sound level (Ldn). The Leq(24) is the level of steady sound with
the same total (equivalent) energy as the time-varying sound of interest, averaged over a 24-
hour period. The Ldn is the Leq(24) with a 10 decibels of the A-weighted scale (dBA)
weighing applied to nighttime sound levels between the hours of 10 p.m. and 7 a.m., to account
for people’s greater sensitivity to sound during nighttime hours.

No measurements of the background noise levels in the vicinity of the Anderson Bay
site are available. In the absence of actual monitoring data, some deductions based on existing
land use and the level of human occupancy may serve to define anthropogenic noise levels.
At this time, no residences or businesses are known to be present on Anderson Bay. The size
of the land unit to be controlled by the LNG facility precludes any residences from being
constructed immediately adjacent to operating units which might be a source of noise.

Noise levels created by natural sources can be quite loud in wilderness areas with
rugged terrain and ample rain or snowfall. Numerous small, rapid streams and waterfalls can
create noise which elevates the background noise levels to over 40 dBA. In very quiet
locations, the normal noise levels are likely to be in the low 30s dBA.

Due to noise reflection from hard rock surfaces and unattenuated propagation over

water surfaces of Port Valdez, it is likely that distinctive noises of human origin, such as bells,
whistles, and alarms might well be heard distinctly over considerable distances on the shoreline.
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Land uses and land use designations within the municipal area include: recreation,
wildlife habitat, forestry, energy-related industry, settlement, and transportation (ADNR, 1988).
Much of the state land in Valdez is available for mineral leasing. At this time, however, the
only mineral extraction occurring in the Port Valdez area is gravel extraction from the Valdez
Glacier stream floodplain that is used for local construction projects and highway improvements
(City of Valdez, 1986; Dengel, 1992).

Chugach National Forest lands within the western part of the municipal boundaries are
classified as "timber production” (FS, 1984). As such, the lands are eligible to be used for
timber production. However, there has been no significant harvest on Forest land to date and
the FS plans no timber sales on land within the city boundaries within the near future
(Behrends, 1992). As with state lands, most National Forest lands are open to mineral
exploration and extraction. However, there are no active mining claims on the National Forest
land within the municipal boundary. The only special use permit issued on National Forest
land located within the municipal boundaries is a permit issued to a commercial hunting guide
for an area that includes lands near the project area.

The greatest concentration of development in the Valdez municipal area occurs in
“central Valdez" which includes residential neighborhoods, the central business district, schools,
parks, the city dock, the Alaska Marine Highway ferry terminal, the boat harbor, and other
public facilities. Future planned uses include continued expansion of the commercial and
residential districts, and expansion of the Valdez Boat Harbor (City of Valdez, 1986).

Dayville Road provides the only vehicular access to developments located on the south
side of Port Valdez. This area contains several major developments: the Alyeska Marine
Terminal, the Solomon Gulch Hydroelectric Project, Fort Liscum, and the Valdez Fisheries
Development Association fish hatchery. The Alyeska Marine Terminal complex is the largest
facility, and most intensive land use in Port Valdez, and is located approximately 3.5 miles east
of the project site. Major facilities at the complex include 18 crude oil holding tanks, 4 tanker
loading berths, a ballast water treatment facility, and biological treatment ponds.

Federal land accounts for approximately 33 percent (48,000 acres) of the land within
the Valdez municipal boundary. All Federal land is part of the Chugach National Forest.

Of the 222 square miles of land within the municipal boundary, approximately 61
percent (186,700 acres) is state owned. The City of Valdez will eventually receive title to
approximately 6 percent (4,800 acres) of the state-owned lands under the Municipal
Entitlement Act (City of Valdez, 1986). The ADNR, through the Public Interest Land
Identification project, has identified lands within municipalities that will either be retained and
managed by the state, or sold to private interests. State public interest lands in the Port Valdez
area = :will be retained and managed by the state will serve various functions such as: public
recreation, fish and wildlife habitat, watersheds, forests, materials, and public facilities (City of
Valdez, 1986). None of the state public interest lands identified in the Valdez District Coastal
Management Program (VDCMP) are within 3.5 miles of the project site.

Municipally and privately owned land comprises less than 1 percent of land within the

municipal boundary. Municipal and private lands are generally located near the city center.
Private land is primarily residential, commercial, and industrial.
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will next be revised in 1995 or 1996 (Behrends, 1992). The forest is managed under the
multiple use concept and has developed nine Management Areas which are composed of
various Analysis Areas. The Analysis Areas have specific management goals, practices,
standards, and guidelines for their identified resources.

The project buffer abuts Management Area 7 (Gravina). The Chugach National Forest
land adjacent to the project is designated as a "timber production" analysis area, and as such
has three primary management goals. The goals are to: 1) improve marine-oriented recreation
opportunities, 2) maintain wildlife habitat, and 3) improve fish habitat. Four identified
resources in the timbered sideslopes analysis area are recreation, wildlife and fish, timber, and
minerals and geology.

3.9.2.5 Alaska Statewide Comprehensive Outdoor Recreation Plan

The ADNR is responsible for outdoor recreation planning by virtue of Alaska Statute
41.20.020. The ADNR prepares an updated recreation resource assessment and policy plan
every 5 years that sets forth goals, assesses recreation needs, and analyzes issues, policies, and
land use affecting recreation opportunities.

The project site is located in the Southcentral Region, where 62 percent of the state’s
population lives. Many existing recreation sites in the Southcentral Region are overcrowded.
The 16 proposed additions to the state park system that are located in the region contain 84
percent of all the acreage in the entire state recommended for addition to the state park
system. Proposed marine parks in Prince William Sound total 3,000 acres.

3.9.3 Recreational Resources

The proposed project is located in the northeast corner of Prince William Sound, which
is a major state recreational resource due to its outstanding scenic and natural resources, and
accessibility to more than half the state’s population. Prince William Sound has over 2,700
miles of coastline, 4.4 million acres of National Forest, three major ice fields, islands,
mountains, streams, and rivers (Prince William Sound Tourism Coalition, undated).
Recreational activities available in the Prince William Sound area tend to focus on natural
features and include sightseeing, fishing, hunting, camping, backpacking, boating, kayaking, and
photography.

3.93.1 City of Valdez

Federal, state, and municipal lands are available throughout the Valdez area for various
types of recreation. Figure 3.9.3-1 depicts the location of existing and proposed recreational
facilities throughout the City of Valdez. The following subsections discuss developed facilities
and services available in the City of Valdez area as well as dispersed recreation.

Developed Facilities and Services

Chugach National Forest lands within the municipal boundary are classified by the FS
as "timber production,”" but are being currently managed to maintain scenic value and
recreational use (City of Valdez, 1986). There are no developed FS facilities within the project
area or city. The closest developed FS facility is a recreation cabin at Jack Bay, southeast of
Anderson Bay (Behrends, 1992).
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18.
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20.
21.
. Bike Trail Extension No. 2 (proposed)
23.
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Parks
. Alpine Woods Neighborhood Park
Black Gold Park Strip
Boat Harbor Area Park (proposed)
. City Park/Senior League Field
Downtown Park Strip
East Port Park
. Mineral Creek Natural Belt
. Mineral Creek Park (proposed)
. Robe Lake Park
. Robe River Neighborhood Park
. Ruth Pond Park

. Valdez Point-of-View Park
. Shoup Bay State Marine Park

Campgrounds

Glacier Campground

Trails and Bikepaths

Goat Trail (Keystone Canyon)
Gold Creek Trail {proposed)
Mineral Creek Trail

| Recreation Facilities -

. Allison Point Fishing Pier/Rearing Pens (proposed)
. Cross Country Ski Area

. Mineral Creek Ski Trail

. Rifie Range

. Robe River Fishing Platform (proposed)

. Saimonberry Ridge Ski Hill

. Softball Complex

. Softball Dismonds

. Teen Center

. Trap and Skeet Range
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Tourist Attractions

Boardwalk/Small Boat Harbor
Chinese Cemetery

Crooked Cresk Viewing Platform
Stamp Ml

Vaidez Heritage Center

- Viewing Point

BIBRE

Solomon Trail/Recreation Area
Valdez Glacier Trail

Bike Path

Bike Trail Extension

Bike Trail Extension No. 3 (proposed)

ANDERSON BAY
LNG PLANT AND

MARINE TERMINAL SITE

FIGURE 3.9.3-1
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4.0 ENVIRONMENTAL CONSEQUENCES
4.1 GEOLOGY AND SOILS

During construction of the LNG facility, 3,018,000 cubic yards of overburden and

___ 6,655,000 cubic yards of rock would be excavated. This process would involve grading, ripping,

excavating, and movement of material by heavy equipment in addition to drilling and blasting.
Approximately 70 percent of the generated material would be used for structural fill onsite.
The remaining 30 percent of debris would be disposed of as discussed in previous sections. The
excavated areas would consist of steep rockcut slopes and level benches which would be the
primary sites for the facility.

411 Bedrock and Slope Stability

The stability of the surficial deposits and shallow bedrock would depend on the angle
or slope of the cut, the nature and orientation of bedrock jointing, groundwater conditions, and
the strength and weathering characteristics of the material. During site construction, major cuts
would be made at the south edge of the site and along the access roads. The proposed angle
of the slope is 50° and would be oriented approximately east-west. Slope cuts with angles 50°
or greater would oversteepen the slopes and increase the potential for rock slides. The
proposed 50° slope cuts would not oversteepen the bedrock slopes. The new cuts would,
however, weaken the rock along existing foliation, bedding planes, and joints making downslope
movement of rock and soil more likely. Yukon Pacific proposes to minimize this risk by using
rock bolts to stabilize the cut slopes. These bolts would be at least 30 feet long and placed on
10 foot by 10 foot centers across slopes where unstable conditions are encountered. The bolts
would substantially reduce the risk of bedrock slope failures. Instability of cut rock faces was
encountered during the construction and operation of the Alyeska facilities. Stabilization of
these walls using a combination of rock bolts and drains, and frequent monitoring was
apparently successful. The planned maximum rock cut-slope height for the LNG site is 100
feet. If this height is exceeded during construction, then the slope would be benched. These
height limits would minimize the potential for bedrock slope instability.

The presence of water on rock slopes also increases the pore pressure which facilitates

& ground movement. Yukon Pacific plans to dewater the rock slopes with the use of weepholes

and toe drains. The proposed dewatering would greatly add to the slope stability. Draining
this water would also reduce the effects of ice wedging during the winter months. Ice wedging
results in the fracturing of rocks caused by the expansion of water upon freezing. The water
collected would be channeled into the planned drainage and stormwater system.

For added safety, Yukon Pacific proposes to construct a permanent catchment area at
tt}é base of each slope. The catchment would have a minimum width of one-half of the slope
height. This would be sufficient to catch all debris from minor rock falls that can occur during
construction.

\, Thin deposits of glacial overburden are widespread throughout the site. The
overburden is 0 to 15 feet thick and composed of silt, fine- to medium-grained sand, and gravel.
Construction and movement of these materials by heavy equipment may result in localized
slumping. During daily construction activities the available heavy equipment would be sufficient
to remove these unstable deposits. Any unstable areas would be maintained on a daily basis
so that slumping does not occur during nonconstruction periods. Maintenance of unstable
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Five major topics are addressed in the BMPM: site preparation; slope stabilization
~ measures; channel control structures; sediment retention structures; and revegetation measures.
V" For each of these five topics the BMPM provides several best management guidelines that

either could or would be implemented to minimize disturbance to the local environment. A
‘)brief summary and analysis of effectiveness of the best management practices for each of the
'five topics are discussed below.

Site Preparation

! Clearing activities would be restricted to areas marked on the ground prior to initiation
of construction. Trees would be felled within the permitted clearing boundaries. Any felled

' trees or other debris which accidentally enters a stream would be removed from the water

| within 48 hours. The BMPM specifies that any borrow sites which would be used should be

|| worked in phases to minimize the amount of exposed surface area at any one time. It also
iuggests that these borrow sites would be located away from groundwater seepage zones and
floodplains to the extent possible. The BMPM indicates that surface runoff upslope of the
sorrow areas should be diverted away from the borrow areas by diversion ditches, while surface
runoff from the borrow areas should be collected in settling ponds.

Temporary erosion and sediment controls would be installed on the downbhill side of
construction work areas prior to any earthwork. Temporary drainage ditches would be
‘,constructed prior to major ground disturbance work to facilitate offsite drainage through the
work area until permanent drainage structures could be installed. Temporary control structures

} would be designed for a 10-year storm and permanent control structures would be designed for
‘ a 50-year storm. Cut and fill slope angles would vary based on the composition and erodibility
, of the fill material. Steeper slope angle would be allowed for coarse-grained, less erodible

' material than for fine-grained or high moisture soils.

Slope Stabilization

‘ Slopes would be stabilized by constructing structures to direct surface runoff away from
{etodible slopes and by revegetating disturbed areas. Diversion terraces and interceptor dikes
.would be installed or cut into slopes to channel runoff laterally away from erosion-sensitive

areas to stable erosion-resistant channels. Diversion levees may also be installed along the top

f slopes to prevent runoff from crossing erosion-sensitive slopes. These diversion structures

vould be cleaned periodically to prevent the buildup of sediment and debris. Benches or flat

erraces may be built to stabilize steep cut and fill slopes. These benches would be constructed
| across the slope and would be engineered to convey water along the bench to stable drainage
‘nutlets. Slope drains would be installed where necessary to carry runoff from diversion ditches

and levees. The BMPM recommends that slope drains should be lined with rock or some other

srosion-resistant material. In some cases these slope drains may outlet into rock aprons or
- stilling basins to dissipate energy.

Channel Control

Runoff through the facility site would be controlled by culverts, drainage ditches, and/or
channel liners. Culverts would be installed to provide stream crossings of roads and other work
areas. The BMPM specifies that culverts should be aligned to maintain the stream’s natural
gradient. Where flow from the outlet of the culvert is excessive, construction of stilling basins
or other energy dissipation structures may be required. Other culvert features also may be
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Duration - An important consideration in the damage potential of an earthquake is the
\ duration of strong ground shaking. This factor is particularly important for major earthquakes
of the size that occur along the southern coast of Alaska. Yukon Pacific has presented no
explicit discussion or estimate of the duration of shaking to be considered in the seismic design
of the facility. In its response to a data request on this issue Yukon Pacific stated that the
proposed broad-band design spectrum adequately accounts for duration effects. That may or
may not be true for this particular situation. We recommend that Yukon Pacific conduct a
specific analysis of the duration of strong ground shaking likely to be experienced at the site
as a result of the design earthquake, and document that the structures are designed to
accommodate the ductility demand associated with the duration of the shaking. A report on
the methods, assumptions, and results should be filed with the Secretary. The results of that
analysis would be incorporated into the seismic design, as appropriate.

Damping and Ductility - As previously noted, the FERC staff recommends that the
occurrence of a M, 8.2 near-source earthquake during the service life of the facility be
considered in the plant design. In a great earthquake the duration of shaking would be longer,
and the cyclic strength degradation and ductility demand would be more severe than in the
proposed M, 7.75 magnitude design earthquake. The proposed MDE design spectrum assumes
a damping value of 7 percent of critical. According-te-Yukon Pacific, this represents the lower
bound of recommended valu€s for prestressed concrete with no prestress remaining. While this
damping value see... f€asonable for the stated MWe question the
ability of a prestressed concrete tank to contain LNG without a major spill if this condition

were allowed 16 develop, particularly in the case of a great earthquake where the duration of
chakino womn e relativelv Iono -

d also be examined for the
ity ratio carries with it the
lection of materials, proper
nd that the deformations
eformations of LNG tanks
would lead to failure, even

Combined Loads/Structural Details - "~ ‘le the load cr¢~=i~ ~= ~¢=renbremnl dninile ope

plete and/or yg~~-*~*= ~* *-- "ﬂ?ﬁgﬁcbncm 50

tuan ;hcy arc takcLi'mu avvuuue 1wl final déSlg'ﬂ criteria. V.o siuve sucuumes wivws raadI€

we have design concerns that are in addition to those Yukon Pacific has fecognized need more

work. _Consequently, we recommend that Yukon Pacific file with the Secretary a discussion
of each of the following issues, as the design of the facility progresses:

—

i Unles.s there is clear and convincing justification for lesser values, the load
combination factors specified in ASCE 7-88 (1990) should be used.

. Use of the calculated flat-roof snow load of 169 pounds per square foot in ,
_gonjrmotinm =itk onrthquake loads appears to be conservative. This snow load
COITcopuuu> w a mean recurrence interval of approximately 100 years and
does not account for any load reduction due to snow slide-off on the steeper
‘roof slopes. If the ASCE 7-88 (1990) load combination factors are used, then
the design snow load with a 50-year recurrence interval could be used in
conjunction with earthquake loads.
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or fording the streambed at any time. Any temporary crossing structures should be limited
to portable construction bridges or crushed, clean rock and culvert bridges.

There were no resident fish found in the reaches of Seven Mile Creek above the falls
(ADFG, 1992), but spawning pink and chum salmon utilize the area below the falls as spawning
and nursery habitat. The hydrology of this area is not well understood; however, there is
apparent upwelling of subsurface water through the gravels near the stream mouth which is
probably critical to salmonid spawning and redd survival. In addition, the gravels and
incubating redds are sensitive to siltation and disturbance. To minimize potential impacts, we
recommend no construction equipment or in-stream activity occur in the area below the falls
and any in-stream construction or activity which may cause siltation (above and below the
falls) be scheduled between May 1 and July 15 when there are no salmon or incubating redds
present in the stream (see section 4.1.2 for discussion of Erosion and Sediment Control
Plan). As a mitigation measure, Yukon Pacific has proposed to increase spawning habitat and
incubation success by maintaining higher stream flows in Seven Mile Creek during the winter
low flow period. However, there are no data at the present time to indicate that spawning
habitat in Seven Mile Creek is limited by flow. To determine the existing conditions in this
area and to avoid impacts on spawning salmon or incubating redds due to reduced flows or an
altered hydrograph caused by the proposed 40-foot dam, water withdrawal structure, and 3.5-
acre reservoir, we have recommended Yukon Pacific conduct an in-stream flow study as
directed by the ADFG (see section 4.3.1).

The proposed location of the construction camp is along both banks of Seven Mile
Creek. Yukon Pacific has developed a construction plan that requires considerable grading
(figure 2.1.4-3) which would eliminate riparian vegetation. In addition, working the banks in
this steep canyon area would likely cause rockfall into the streambed and an increased runoff
of fines. Grading the banks and eliminating riparian vegetation may result in increased
sedimentation in the stream and loss of downstream spawning habitat. We recommend that
Yukon Pacific prepare a revised site plan that avoids grading and clearing the riparian zones
within 100 feet of the streambanks along Seven Mile Creek above the proposed dam. The
revised plan should also avoid grading and clearing to preserve the gorge area surrounding
the water falls and the associated intertidal shoreline area located on either side of the
confluence of Seven Mile Creek and Anderson Bay. The revised plan should be filed with the
Secretary for review and approval by the Director of OPPR.

Fuels, lubricants, and other chemicals spilled during plant construction and operation
would negatively impact water quality if allowed to run off into the streams. Leachates from
disturbed soils and decaying vegetation could also negatively impact water quality and affect
fish utilizing the streams. To minimize impacts caused by runoff of spills or leachate, we have
recommended Yukon Pacific develop a SPCC Plan using best management practices (see
section 4.3.2.1).

Overall, there would be minimal impacts on resident fish resources because of their
limited distribution on the site. Anadromous fish resources spawning in Nancy Creek would
not be significantly impacted if disturbance to the streambed is avoided or minimized and the
runoff of fine sediments is controlled. The impacts on anadromous fish spawning in Seven Mile
Creek are less clear because the flow patterns are not well understood. Once an in-stream flow
study has been completed, we have recommended that Yukon Pacific coordinate with the
ADFG and FERC staffs to determine a flow regime to minimize impacts on spawning fish (see
section 4.3.1). Grading and clearing the banks would cause some disturbance of the streambed
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the Secretary for review and approval to determine if the proposed mitigation would be
effective or whether additional mitigation is required.

Shock waves from underwater blasting may injure or kill fish which occur in the area.
To minimize impacts from blasting, we recommend that Yukon Pacific prepare a blasting plan
that considers (1) scare charges and/or bubble curtains to move resident fish away from the
area prior to blasting, and (2) coordination with the ADFG and the Solomon Gulch hatchery
personnel to schedule blasting activities when no adult or juvenile salmon are in the area.

Intertidal and subtidal construction and blasting may cause changes in the algal
community which in term could cause changes in spawning patterns for herring which have
been occasionally observed to spawn in Anderson Bay. Currently herring spawning in Port
Valdez is sparse and does not occur on an annual basis. It is unlikely that changes in intertidal
structure or the intertidal algal community would significantly impact herring spawning patterns.

The discharge of effluent water at a temperature of 100°F from the desalination plant
and 230°F from the HRSG/blowdown may attract marine fish to the warm water in the mixing
zone. If fish become acclimated to the warm water the removal of the warm water can cause
mortality due to thermal shock. Once Yukon Pacific has determined the specific discharge
volume, we recommend that Yukon Pacific consult with the EPA, ADFG, and NMFS to
determine the allowable location, frequency, and duration of warm water discharges into Port
Valdez.

4.5.5 Benthic Organisms and Algae

Intertidal and subtidal construction, and blasting in the tanker docking area would cause
long-term physical changes in bathymetry, and available substrate. In the short term, it is likely
that intertidal and subtidal organisms and algae would be damaged, covered, or killed.
Disruption of the rocky intertidal zone due to ice scour and extreme weather is common in
Port Valdez. The intertidal marine community has adapted to this and tends to recover °
quickly. The changes in substrate profiles and substrate types may cause changes in the benthic
community, but there is a low species diversity in Port Valdez and it is unlikely these changes
would be significant.

Construction of the cargo dock area, and use of the nearshore fill disposal area would
cover shallow gravel, cobble, and sand/silt substrates. This would reduce the amount of
interstitial spaces and soft substrate available to epiphytic, benthic, and burrowing organisms.
Clams and crabs do not occur in significant numbers in Port Valdez and it is unlikely loss of
this habitat would impact these populations. However, harpacticoid copepods have been found
congregated in and on these habitat types and are an important salmon fry food resource. In
addition, there is a documented eel grass bed in the fill disposal area. Yukon Pacific has
proposed to create shallow intertidal habitat in this area after construction and abandonment
of this location as a laydown area to mitigate for the loss of the shallow intertidal habitats. We
are not confident in the viability of this mitigation. See section 4.4.3.3 for further discussion.

Fill placed in deep water marine disposal areas would cover and kill any established
benthic organisms. The deep water benthic community in Port Valdez has adapted to chronic
disruption due to deposition of high levels of glacial sediments. The benthic community would
probably recover once fill disposal has been completed.
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tugboat engines, and some of the power generation equipment with oil as a backup fuel. VOC
would also be generated from all of these activities.

New Source Review

Whenever a new source of air emissions is proposed, the process for determining if the
source would operate in compliance with Federal and state regulations is called the New
Source Review (NSR). For any source, compliance with the NAAQS and the Alaska
standards, as listed in table 3.7.2-1, is based on the sum of impacts from the existing sources,
the proposed source, and the ambient background level.

Under the Clean Air Act, permitting procedures, including NSR, are different for
sources in attainment areas (areas designated as complying with the NAAQS) versus non-
attainment areas (areas with concentrations exceeding the NAAQS). Attainment designations
are pollutant specific. For example, an area may be designated nonattainment for ozone (O,),
and attainment for NOy and the other criteria pollutants. Valdez and the Anderson Bay area,
in the South Central Alaska Intrastate AQCR, are designated attainment for all criteria
pollutants.

The Federal NSPS (40 CFR Part 60, Subpart GG(C)) limit NO, emissions in the
exhaust gases from stationary gas turbines with a heat input greater than 10 million British
thermal units (Btus) per hour (approximately 1,000 hp) to 150 ppmv based on 15 percent
oxygen in the exhaust on a dry basis, and at a turbine heat-rate of 14.4 kiloJoule/Watt-hour
(kJ/W-hr). Proportional increases in the 150 ppmv are permitted with higher efficiencies.
Emissions from gas-fired engines are regulated through the state permitting process.

The Federal PSD regulations (40 CFR 52.21) require that any proposed facility with
the potential to emit more than 250 tons per year (tpy) of any pollutant, be classified as a
major stationary source and be subject to PSD review. PSD regulations for major stationary
sources and major modifications include a review of the existing air quality, the use of a
modeling analysis to demonstrate compliance with the NAAQS, an analysis of the incremental
increase in air pollution levels, application of BACT, and an assessment of the impact of new
emissions on the environment. Ambient concentrations from any new pollutant source emitting
after the baseline date must not exceed increments that have been set for specific pollutants
(see table 3.7.2-1). Compliance with these requirements is verified through the state permitting
process.

A top-down approach to BACT is now required where an applicant must demonstrate
the use of the best available technology in controlling emissions from major stationary sources
and major modifications. This approach requires that the applicant first consider the most
stringent controls available and either use this technology or demonstrate why it is not feasible
to do so, considering economic, energy, or environmental impacts. The process is then
repeated for the second most stringent control, then the third, etc., until a feasible solution is
reached.

Dispersion modeling analysis is required for PSD review and some state permits to
demonstrate that the new emissions would not result in impacts with a significant increase over
existing ambient air quality and that the impacts of these would comply with the NAAQS and
PSD Increments. The ADEC must approve the procedures and the input for the dispersion
models to be used (primarily ISCST2 and COMPLEX 1). In granting an air emission permit
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4.8 NOISE

Construction of the proposed facilities would increase noise levels in the vicinity of the
project area. Construction equipment would be operated on an as-needed basis during the 9-
year construction period. Diesel generators would be used to supply power for the temporary
construction facilities at various locations throughout the jobsite. Operation of construction
equipment, the diesel generators, and transporting materials to the jobsite would increase noise
levels in the Anderson Bay area by large amounts; however, the remote location would
minimize any impact on the general population’s activities. Typical noise levels (in dBA at 50
feet) of the noisiest construction equipment are: front-end loaders, 72 to 85 dBA; backhoes,
72 to 94 dBA; tractors, 72 to 95 dBA; scrapers and graders, 76 to 94 dBA; trucks, 68 to 96
dBA; and the pile driver used in offshore construction, 92 dBA. Of all the construction
activities, rock blasting would produce the greatest noise impact, although the duration of the
noise impact would be the shortest, occurring at most twice per day, once at the noon hour
and, if necessary plus weather permitting, another later in the evening. At the nearest noise-
sensitive area (NSA), a distance of 3.7 miles from the proposed main utility building, a sound
level of 95 dBA would be attenuated by the air to a sound level of 43 dBA, which would not
be disturbing.

Increases in noise during the operational phase of the project would include noise
generated by power generation, the liquefaction and fractionation of natural gas, compressed
air and nitrogen plants, LNG transfer facilities to pump the LNG into storage tanks and out
of storage tanks and to the LNG tankers, wastewater treatment facilities, an onsite waste
incinerator, and LNG tanker and associated tugboat movements. Principal noise sources in
these operations would include gas turbine-driven compressors, gas turbine generators, pumps,
gas driers, heat exchangers, flares, incinerator, motors to drive hydraulic machinery, and engines
powering the LNG tankers, tugs, and ferries. Noise from the relief valves, blowdown stacks,
and emergency electrical generation equipment would be infrequent. The amount of silencing
required for the equipment and piping depends on the facility’s location, size, and proximity
to NSAs.

Regulatory Requirements

In 1974, the EPA published "Information on Levels of Environmental Noise Requisite
to Protect Public Health and Welfare with an Adequate Margin of Safety." This publication
evaluates the effects of environmental noise with respect to health and safety. The document
provides information for state and local governments to use in developing their own ambient
noise standards. The EPA has determined that in order to protect the public from activity
interference and annoyance outdoors in residential areas, noise levels should not exceed an Ldn
of 55 dBA. The Ldn is defined as the 24-hour equivalent sound level [Leq(24)] with a 10 dBA
weighting applied to nighttime sound levels (10:00 p.m. to 7:00 a.m.) to prevent sleep
interference. Further, an Leq(24) of 55 dBA has been identified as protecting outdoor activity
interference where people spend limited amounts of time such as playgrounds and schoolyards.
These criteria have been used by the FERC to evaluate the noise impact from pipeline
operation and compressor station operation. Additionally, the EPA requested that the DEIS
evaluate the number of residences/businesses where noise levels would increase by more than
10 dBA over existing noise levels.
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information regarding buildings housing this equipment. The LNG process trains would be
located north and northeast of the main utility building.

The gas fractionation system for the plant would be located adjacent to the east wall
of the main utility building. Equipment involved in this process include: a feed gas expander
suction drum, a fractionation feed gas expander, a scrub column, a deethanizer column, a
depropanizer column, and the refrigerated storage tanks. Specific equipment has not yet been
selected. :

Four 800,000-barrel storage tanks are planned, located north and west of the main
utility building. Each storage tank would contain four 7,500-gpm submerged centrifugal LNG
loading pumps and a 500-gpm circulating pump—all located in the tanks. Specific equipment
has not yet been selected.

An onsite incinerator would be used to handle solid and liquid waste generated by
construction and operation of the facility. The incinerator would operate with a feed rate
below 1,000 Ib/hr and would be enclosed. Wastewater treatment would be located in the main
utility building and would treat oily wastewater from washdown and marine facilities and
sanitary wastewater from personnel facilities. The treatment would involve an oil/water
separator and a biological secondary treatment, with a mixed aeration tank followed by a
settling tank. Primary noise sources from the pumps would be enclosed in the main utility
building.

LNG tanker and tugboats would generate noise during the transit through Port Valdez
and while loading cargo. No estimates of the amount of noise generated by these ships and
boats is provided. However, because no other ships or boats would be moving at the time the
LNG tanker and its associated tugboats are moving in Port Valdez, the noise generated would
probably not exceed the noise generated currently by other marine traffic.

Noise control for plant equipment would be determined by each manufacturer at the
time of equipment selection to meet the requirements of Yukon Pacific’s Specification A-09,
Specification for Noise Control. Specific sources of noise and noise control measures designed
to reduce that noise are listed in table 4.8-1. Specification A-09 limits the maximum sound
levels at 1 meter from the major abounding surface for furnaces, air fin coolers, gas valves,
compressors, and piping systems to 89 dBA; for electric motors, to 90 dBA; and for liquid
valves, pumps, and turbines to 92 dBA.

Since the project is in the preliminary design phase, Yukon Pacific has not selected the
actual equipment it would use for its Anderson Bay LNG Terminal. As a result, actual
manufacturer’s noise-level data is not available. Instead, Yukon Pacific’s July 1992 "Noise
Level Prediction at Plant Boundary Limit," is based on the assumption that exhaust stack noise
levels would not exceed 85 dBA at 10 feet and no other plant equipment would exceed a noise
level of 85 dBA at 3 feet. We note that these assumptions do not agree with Noise Control
Specification A-09. Yukon Pacific’s noise analysis predicted an Leq(24) of 46 dBA at the site’s
eastern property line, approximately 0.9 mile from the assumed acoustic center. Predicted
noise levels at the other NSAs are listed in table 4.8-2. Noise levels at both the plant property
line and the mouth of Shoup Bay are below an Leq(24) of 55 dBA, and the camp and nearest
residence in Valdez are below an Ldn of 55 dBA. Further, the predicted noise levels as all
NSAs are unlikely to significantly exceed current background levels.
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anchoring in the protected waters of Anderson Bay and fishing, while not eliminated, would
be restricted to less than 20 people.

Most of the approximately 4,000 construction personnel working on the project at its
peak would be housed at a construction camp that would be built on the project site (see
sections 2.3.1 and 4.16). Recreational facilities and activities would be available to construction
workers at the construction camp. Despite onsite activities and facilities, some workers would
no doubt recreate by fishing (and possibly hunting) in the project and Port Valdez areas.

Temporary increased demand on recreational facilities in the City of Valdez from
construction personnel would occur, but would not be great. Impacts on outdoor facilities such
as skiing and hiking trails would be minimal (Robb, 1993). The greatest potential impact on
city facilities would be to indoor facilities such as the three school gyms and one pool operated
by the City of Valdez Parks and Recreation Department for public recreation. Since most
workers would be housed at the project site, and the number of workers would be reduced
during the winter by 70 percent when indoor recreational activity would be greatest, the impact
from workers on indoor city facilities would not be significant.

4.10 VISUAL RESOURCES

The degree of visual impact has been evaluated considering the visually prominent
features of the proposed facility, site visibility from sensitive viewing points, and number of
potential viewers. In this case, the low number of possible viewing points and limited site
visibility due to distance reduce the visual impact to less than significant in spite of severe
landscape alteration. Figure 2.1-2 is an artist’s rendering of the proposed plant from Port
Valdez.

One of the most prominent visual features of the project involves site development
down to the water’s edge. The proposed project would permanently change the visual
character of a 2-mile stretch of southern Port Valdez shoreline. The pristine rocky coastline
of the project site would be replaced with a large, industrial facility, resulting in contrasting
form, color, and texture with the adjacent natural, heavily forested landscape. Site development
activities would change the existing topography of the site by creating a series of benches
ranging from an elevation of 31 feet MLLW for the construction wharf, to an elevation of 175
feet MLLW for the LNG process trains. In establishing the series of benches, Yukon Pacific
proposes to grade down to the water’s edge for the majority of the 2 miles of shoreline within
the construction site. In these locations the existing vegetation, road outcrops, and irregular
shoreline would be replaced with a uniform riprap or waterside facilities such as the cargo
docking area and tanker berths. While this plan probably represents an engineering and cost
solution, it has a drastic visual effect on the quality of the existing landscape.

The other most prominent visual features are the four LNG storage tanks and the four
liquefaction trains. The storage tanks would be located on a cut bench at an elevation of 75
feet MLLW immediately east of Anderson Bay. The outer tank walls would measure from 91
to 111 feet high, depending upon the type of tank selected, and would thus be at elevation 166
to 186 feet MLLW. The domed roof would be somewhat higher, but less visible than the walls.
The four LNG process trains would be located on a cut bench at elevation 175 feet MLLLW
near the east end of the site. Each would occupy an area 600 feet by 550 feet.
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impact, we recommend that Yukon Pacific file with the Secretary for review and approval by
the Director of OPPR prior to construction a visual mitigation plan that includes:

A shoreline protection measures that provide a more natural appearance by
preserving existing landform and mature vegetation at prominent features
along the shoreline, developed in conjunction with the recommended 50-foot-
wide vegetation buffer strips; and

. landscape and architectural treatments that reduce the contrast of the
aboveground structures with the natural landscape.

411 SOCIOECONOMICS

Socioeconomic impacts associated with the Yukon Pacific LNG Project would be
related to the jobs it would bring to Valdez, the economic and population growth it would
stimulate, and the increased demands on public and private services and facilities it would
create.

4.11.1 Employment

Construction of the LNG plant would create construction jobs and supervisory and
operational jobs on the site. These newly created jobs would impact employment levels for the
City of Valdez. Direct employment would consist of those workers hired for construction and
operation of the plant. An influx of persons employed at the site would increase the demand
for goods and services in Valdez. Businesses in the City of Valdez would have to hire
additional staff to meet demand. These jobs would constitute indirect employment resulting
from construction of the LNG plant.

According to Yukon Pacific, LNG Project construction phase employment at Valdez
would build up gradually during the first two project years. Project employment would reach
an average of 1,300 persons in Year 3 and would reach an average of 2,000 persons and a peak
of 4,000 persons in Year 5 (see table 4.11.1-1). Total construction would be completed by
Year 9.

Yukon Pacific proposes to house most construction employees in camp facilities located
along the banks of Seven Mile Creek. These facilities would have a 4,000-person capacity with
kitchens, dining facilities, and recreation complexes. According to Yukon Pacific, operations
employment would begin in Year 5 with 200 persons. It would continue at this level for the
duration of the plant operation.

Indirect employment would begin in Year 1 with 125 persons. Indirect employment
would continue to increase until Year 5 and then would decrease as the number of
construction workers on the site decreased. In Year 9 and throughout the life of the plant,
indirect employment would be approximately 100 persons.

Total average employment would peak at 2,460 in Year 5, including an average 1,800
workers directly involved in project construction, 200 persons involved in operation of the
plant, and an average 460 additional people employed in other economic sectors. During the
summer months of Year 5, construction employment could reach a peak of 4,000 persons.
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Average population increases associated with construction of the LNG facility would
peak at about 2,850 persons in Year 5 (table 4.11.1-1). This would include 1,800 construction
workers, 200 operations workers, 460 workers in other sectors, and 390 family members which
we estimate would accompany new workers to the area, including new direct and indirect
workers. Maximum seasonal population could exceed this level, since potential peak
construction employment would equal 4,000 persons. The greatest population increases on an
average yearly basis would occur in Year 1 (+781 persons) and Year 4 (+593 persons from the
previous year) and would begin to decline in Year 6 (-875 persons from the previous year) until
Year 9 when the plant would no longer be in its construction phase.

An addition of 2,850 persons to the Valdez population of 4,068 persons (1990
population) represents a total population of 6,918, a 70 percent increase over the 1990
population by Year S of construction. This would be a significant increase in population.
Additional workers associated with construction of the TAGS pipeline would be expected to
be in the Valdez area during some portion of the plant construction period. These workers
tend to be transitory, following along with pipeline construction with a relatively short duration
in any one location.

Construction of the Alyeska terminal and pipeline and later Exxon Valdez oil spill
cleanup also created a large influx of population in a short time period. During construction
of the Alyeska terminal and pipeline, Valdez population peaked at 8,253 persons in 1976
(Darbyshire and Associates, 1991). During the Valdez oil spill cleanup operations in 1989, the
July population estimate was 7,300 persons (Dengel, 1993). Some estimates are closer to
10,000 persons at one time. The city successfully handled the large population influxes. Proper
planning and cooperation between Yukon Pacific and city officials would avoid some of the
difficulties that have been experienced in the past.

During operation, the permanent population would increase by approximately 600
persons, including direct and indirect employment and the families of employees that would
move to Valdez. The operational increase of 600 persons would produce a total population
of 4,668, a 15 percent increase over the 1990 population. Some additional people moving to
Valdez to seek work at the LNG plant would create additional upward pressure on total
population. Population increases of this magnitude would stress city operations beyond

capacity.
4.11.3 Economy and Income

Construction of the LNG Plant would boost economic activity in the City of Valdez.
Some of Yukon Pacific’s employment needs could be filled by local residents. Some
construction materials and supplies could be purchased from Valdez businesses. The increase
in population would increase the amount of goods and services purchased in the city. The
city’s tax base would rise, increasing property and revenue tax receipts. These revenues could
be used to improve city facilities and infrastructure, promoting further growth and economic
diversity.

Local businesses in Valdez, primarily construction, retail, and service businesses, would
experience increased activity as a result of the LNG facility construction. Yukon Pacific has
developed an estimate indicating the maximum amount of materials that could be purchased
by Yukon Pacific for construction of the LNG facility (see table 4.11.3-1). The maximum value
of locally purchased materials could be $15,000,000.
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4,000 persons. It would be developed in three modules, each with capacity to house
approximately 1,300 persons.

Supervisory staff during construction and 200 operational employees would be located
in Valdez with their families. Indirect employment would add another 100 persons who could
move to Valdez with their families. The exact numbers of newcomers to Valdez would be
dependent upon the number of jobs that would be filled by current Valdez residents.
Newcomers would generally be interested in rental housing or in buying a home. The current
housing stock would not be adequate to meet project-induced demands. As a result, housing
prices could rise. Existing lots subdivided for development could be purchased by newcomers,
or contractors could begin construction commenced in anticipation of an influx of home buyers.
The supply of land currently appears adequate to meet an increase in demand.

In-migrating job seekers would probably stay at local hotels and bed and breakfasts.
Demand would likely exceed supply of this temporary housing during the summer months when
tourists would compete with job seekers for rooms. In addition, fish processing and
construction employment increases during the summer months create even greater demand for
temporary housing.

4.11.5 Public Facilities and Services

The number of children enrolled in Valdez schools would increase because Yukon
Pacific employees and other indirect employees, and their family members would relocate to
Valdez. In the 1990-91 school year, the average number of students enrolled in the Valdez
school system was 782 (Clark, 1993). According to the 1990 census, the total number of
households in Valdez was 1,277, with an average of 0.61 school age children per household.

In Year S of construction, Yukon Pacific employment could peak at 4,000 persons in
Valdez. It is unlikely that this level of employment would be sustained for even a 6-month
period; therefore, we assumed that indirect employment and the level of public services would
not increase commensurate with this temporary employment level. Average employment during
Year 5, the peak construction year, would be 2,460 persons, creating a total population increase
of 2,850 persons during that year (all population and employment numbers for this section are
presented in table 4.11.1-1).

By Year 5, an additional 390 workers would relocate to Valdez with their families.
Based on the assumption that there are 0.61 school age children per family, an increase of 390
families implies that there would be 237 school age children. Assuming no other factors
influence school enrollment, an increase of 237 students would bring total enrollment to 1,206
persons. This would slightly exceed capacity of the Valdez school system (1,175 persons). An
additional 15 teachers would be needed given the current student to teacher ratio of 15 to 1.
Additional supplies and books would also be needed.

During project operations, there could be 183 new school age children enrolled in
Valdez schools. This number is based on 300 families permanently relocating to Valdez. Total
students enrolled in the school system would be 1,152, slightly within capacity limits. But, as
noted in section 3.11.4, excess capacity varies with grade level and new additions to the system
could pose problems in grades that are currently at full capacity levels. An additional 12
teachers would be needed to maintain the current student to teacher ratio of 15 to 1.
Additional supplies and books would also be needed.
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for subsistence harvesting, such a reduction is minimal and should not significantly affect
subsistence harvesting.

Loss of coniferous forest habitat would likely affect pine marten and mink, and the
facility could affect the movement of mink foraging along the shoreline. The impact on these
furbearers is unknown but is estimated to be minimal; thus, not significantly affecting
subsistence users’ harvesting (trapping) of pelts for personal use or for sale as a source of cash
income.

Sea otters and harbor seals are the only marine mammals that occur in Port Valdez on
a more than occasional basis, both being observed in Anderson Bay during ADFG surveys in
1991. The greatest impacts on these species are likely to result from blasting during
construction. These impacts can be mitigated by establishing a zone of influence, from which
spotters can be used to clear the area prior to blasting. These minimal impacts should not
affect subsistence harvests of sea otters (for pelts) and harbor seals (for meat).

Direct facility construction and operational impacts on nesting waterfowl are anticipated
to be minimal because of a general lack of nesting habitat in the project area. A greater
impact on nesting waterfowl is anticipated from disturbances and hunting from the construction
workforce. Overwintering Barrow’s goldeneyes and surf scooters are likely to be affected by
loss of habitat and blasting during construction and degradation of forage potential.

Overall, minimal impacts on resident freshwater fish resources are likely to occur
because of their limited distribution on the site. No resident freshwater fish are present in
Terminal, Short, and Strike Creeks so alteration of these channels by the project would not
impact any fish resources. Pink and chum salmon are the only anadromous fish using the lower
reaches of Seven Mile, Nancy, and Henderson Creeks. Henderson Creek would not be
affected because it is on the edge of the project area, and Seven Mile and Nancy Creeks could
be affected by increased sedimentation during construction.

Marine water fisheries resources could be affected by loss of 35 acres of habitat,
altering nearshore migration, from blast shock waves during construction, increased water
temperature, and potential chemical and fuel spills. Pink and chum salmon could be affected
by these actions, although the level of impact cannot be determined without additional
information, but they are not likely to affect subsistence harvesting because much of the
harvesting occurs outside of Anderson Bay and Port Valdez.

It is likely that intertidal and subtidal organisms would be damaged, covered, or killed
as a result of blasting, filling, and chemical spills during construction in the project site. Clams
and crabs do not occur in significant numbers in Port Valdez and it is unlikely the loss of this
habitat will impact them. Thus, these impacts are not likely to be significant on subsistence
harvesting.

Tatitl

A majority of Tatitlek residents’ subsistence harvest activities occur outside of Port
Valdez and, therefore, would not be affected by the construction-related impacts described for
Valdez. However, marine mammal and fishery subsistence use could be affected by increased
ship traffic and maritime accidents, should they occur. Increased traffic in the Valdez Arm,
Prince William Sound, and its associated bays/inlets would have minimal effects from direct
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marine resource collisions with vessels. Increased traffic also might have a minimal effect on
the local concentrations of marine mammals and their migratory patterns. In the event of an
accident, LNG would evaporate relatively quickly and should not significantly affect marine
resources.

Increased use and competition for subsistence resources is likely to occur from fishing
and hunting activities conducted by project construction and operational workforces. Increased
competition has been a concern since construction and operation of the TAPS pipeline and has
been a growing concern since the early 1980s (Rural Alaska Community Action Program,
1981). This increased competition might result in the need to limit nonrural (Valdez) and
project-related workforce recreational/personal harvesting in Prince William Sound and the
Copper River area if subsistence resources become significantly affected.

Overall, reliance on local resources for subsistence does not appear to be high and
because effects on these resources would be largely limited to the immediate site area where
minimal subsistence harvesting occurs, the impacts are considered to be minor.

4.13.2 Interference/Access Impacts

The Yukon Pacific LNG Project construction and operation have the potential to
interfere with some subsistence activities by restricting access to traditional subsistence use
areas. Construction activities and placement of facilities, roads, and borrow pits throughout the
project area would eliminate or restrict access to a relatively small area traditionally used for
subsistence activities. Therefore, the impact would be less than significant.

4.13.3 Increased Sport Hunting, Fishing, and Trapping Competition

The project would introduce large numbers of direct and indirect employees into the
area. This workforce and its dependents would participate in sport hunting, fishing, and
trapping activities. Left unregulated, such participation would compete with subsistence users
for fish and wildlife resources and could threaten maintenance of the populations of fish and
wildlife used for subsistence purposes. Although likely to be concentrated around construction
camps, these activities could extend into the Copper River area.

Historically, the Joint Boards of Fisheries and Game have acted to protect subsistence
harvest of fish and wildlife when such harvest levels have been deemed to be in jeopardy or
inadequate to maintain traditional subsistence use of fish and wildlife. Such protection
measures have taken the form of special subsistence hunting and fishing openings, or
restrictions on sport and commercial harvest.

The duration of competitive impacts would be limited to the period of construction,
although the operational workforce could continue to compete with subsistence users on a
smaller scale. These impacts would not result in a significant restriction of subsistence uses.

4.13.4 Relocation/Increased Harvest Effort

The only potential indirect impact of the Yukon Pacific LNG Project, resulting from
the primary impacts on subsistence described above, is increased harvest effort required to
offset loss of subsistence resources in the vicinity of the project. Any reduction in harvest
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levels attributable to the project would result in compensated effort in other areas unaffected
by the project possibly involving extra time, travel, harvest effort, or cash for fuel and supplies.

414 CULTURAL RESOURCES

Background research failed to identify any previously recorded sites in the project area
and no new cultural resource sites were identified during the field survey. The survey report
concluded that "it appears highly unlikely that undiscovered prehistoric sites exist in the project
area,” and that the "lack of locales in the project area possessing characteristics associated with
prehistoric sites elsewhere in the general region suggests few if any sites will be found there."
The Alaska SHPO has reviewed the results of a 1990 cultural resources survey of the project
area sponsored by Yukon Pacific. On the basis of the survey report the SHPO concluded in
a March 13, 1992 letter, and we concur, that the project would have no effect on properties
on or eligible for the NRHP.

4.15 ANALYSIS OF PUBLIC SAFETY

The operation of the proposed LNG facility poses a unique hazard that could affect
the public safety without strict design and operational measures to control potential accidents.
The primary concerns are those events which could lead to an LNG spill of sufficient
magnitude to create an offsite hazard.

The first section presents a discussion of the principal properties and hazards associated
with LNG (4.15.1). Next follows a summary of our preliminary design and technical review of
the cryogenic aspects of the proposed LNG facility and marine terminal (4.15.2). The third
section analyzes the thermal radiation and flammable vapor cloud hazards resulting from
credible land-based LNG spills (4.15.3). And the final section examines the safety associated
with the marine transportation by LNG tankers (4.15.4).

Also of critical safety importance for a facility located in a high seismic area are the
seismic design criteria. The reader is referred to Seismicity (3.2 and 4.2) for an analysis of this
issue.

4.15.1 LNG Hazards

LNG’s principal hazards result from its cryogenic temperature (-260°F), its flammability,
and its dispersion characteristics. As a liquid, LNG will neither burn nor explode. Although
it can cause freeze burns and, depending on the length of exposure, more serious injury, its
extremely cold state does not present a significant hazard to the public, which rarely, if ever,
comes in contact with it as a liquid. As a cryogenic liquid, LNG will quickly cool materials it
contacts, causing extreme thermal stress in materials not specifically designed for ultracold
conditions. Such thermal stresses could subsequently subject the material to brittleness,
fracture, or other loss of tensile strength. These hazards, however, are not substantially
different from the hazards associated with the storage and transportation of liquid oxygen
(-296°F) or several other cryogenic gases which have been routinely produced in the United
States.

Methane, the primary component of LNG, is colorless, odorless and tasteless, and is

classified as a simple asphyxiant. Methane could, however, cause extreme health hazards,
including death, if inhaled in significant quantities within a limited time. At very cold
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temperatures, methane vapors could cause freeze burns. Asphyxiation, like freezing, normally
represents a negligible risk to the public from LNG facilities.

When released from its containment vessel and/or transfer system, LNG will first
produce a vapor or gas. This vapor, if ignited, represents the primary hazard to the public.
LNG vaporizes rapidly when exposed to ambient heat sources such as water or soil, producing
620 to 630 standard cubic feet of natural gas for each cubic foot of liquid. LNG vapors in a
5- to 15-percent mixture with air are highly flammable. The amount of flammable vapor
produced per unit of time depends on factors such as wind conditions, the amount of LNG
spilled, and whether it is spilled on water or land. Depending on the amount spilled, LNG may
form a liquid pool which will spread unless contained by a dike.

Once a flammable vapor-air mixture from an LNG spill has been ignited, the flame
front will propagate back to the spill site if the vapor concentration along this path is
sufficiently high to support the combustion process. The rate of flame propagation is called
the laminar burning velocity. An unconfined methane-air mixture will burn slowly, tending to
ignite combustible materials within the vapor cloud, whereas fast flame speeds tend to produce
flash burns rather than self-sustaining ignition.

LNG is explosive if its vapor enters a confined space and is ignited. There is no
evidence, however, suggesting that LNG is explosive in unconfined open areas. Experiments
to determine if unconfined methane-air mixtures will explode have been conducted and, to
date, all have been negative—unconfined methane-air mixtures will burn, but will not explode.
Nevertheless, a number of experimental programs are currently being conducted to determine
the "amount of initiator charge" required to detonate an unconfined methane-air mixture.

4.15.2 Cryogenic Design and Technical Review

The cryogenic design and technical review places its emphasis on the engineering design
and safety concepts, and on the projected operational reliability of the proposed LNG facility
and marine terminal. The principal areas of coverage include: a) materials in cryogenic
environments, b) insulation systems, c) cryogenic safety, d) thermodynamics, €) heat transfer,
f) instrumentation, g) cryogenic processes, and h) other relevant safety systems.

In preparation for this review, the Commission staff sent a cryogenic design data
request to Yukon Pacific on February 1, 1990. Yukon Pacific filed partial responses on July
26, 1991, and on March 31, 1992. The Commission staff and its cryogenic consultant conducted
a technical conference in Valdez on May 26, 1992, followed by a site inspection. The current
phase of the review is presented in "Preliminary LNG Export Facility Preconstruction
Cryogenic Design and Technical Review" (see appendix B).

Much of the technical data filed by Yukon Pacific reflects the initial conceptual design
phase of the project. In a later phase, Yukon Pacific will develop the detailed design
information necessary to assess the facility’s adherence to the applicable standards, codes, and
engineering practices. The following discussion summarizes the key findings, and the
recommendations.
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Spill Containment

At the present stage of design, spill containment systems for the proposed facility are
tentative; final configurations are to be developed as design progresses. The impoundment
systems are to be designed to comply with Federal Regulation 49 CFR Part 193 which requires
that each LNG container and each LNG transfer system have an impoundment capable of
containing the quantity of LNG that could be released by a credible accident.

For the proposed conventional metal double wall storage tank configuration (Type T-2,
see figure 2.1.1-2), containment of LNG in the event of liquid spillage from the inner tank is
to be provided by a Class 2 impoundment system, using an external high concrete wall dike
capable of withstanding the hydrostatic head of the impounded LNG, the rapid thermal shock,
the hydrodynamic action, etc., resulting from a tank failure as required by Part 193.2155. While
the containment dike enclosure is to be equivalent to 137 percent of storage tank contents,
Part 193.2181 requires a minimum capacity of 150 percent for Class 2 LNG storage tank
impoundment.

Each of the other proposed LNG storage tank configurations (Type T-4 and Type T-6,
see figure 2.1.1-2) would be constructed with an integral concrete outer wall which Yukon
Pacific indicates is to serve as a Class 1 impoundment system capable of holding 110 percent
of the tank contents. The use of an outer wall of a double-wall tank as a dike is permitted by
DOT regulations in Parts 193.2153(a), 193.2161(b) and 193.2155(c), provided that the concrete
wall is designed to withstand the equivalent impact loading of collision by, or explosion of, the
heaviest aircraft which can take off at the Valdez Airport. This type of equivalent impact
analysis has not been conducted for either of the two double- or increased-integrity tank
designs proposed by Yukon Pacific and as such do not presently meet the DOT regulations.
We recommend that Yukon Pacific submit to the DOT for approval and to the FERC the
equivalent impact load analysis required by DOT regulations. If written approval of the impact
analysis cannot be obtained, Yukon Pacific should construct a separate and independent
impounding system for such storage tanks consistent with existing standards and codes.

Each LNG storage tank would have an approximately 30-foot wide by 100-foot long by
9-foot high impoundment trench for the 24-inch LNG fill and withdrawal lines. Each
impoundment would provide containment of spills associated with the horizontal lines from the
common pipe rack to the base of the LNG storage tank. Since all LNG transfer lines would
enter or exit through the tank roof, the 24-inch fill and withdrawal lines would have a vertical
segment from the base of the tank up to the roof—a distance of 96 feet for type T-2, 112 feet
for T-4, and 91 feet for T-6.

Part 193.2161 prohibits any penetrations of a dike in order to accommodate piping. As
a result, the vertical piping segments would be external to the outer tank wall of the type T-4
and T-6 tanks, and external to the impoundment as presently configured. The final design of
the spill containment systems would also need to provide for impoundment of the vertical
segments of the fill and withdrawal lines.

Perhaps the most difficult design task is to develop effective spill containment and
diversion for the loading docks and associated trestles. Curbed concrete spill containment is
to be provided beneath the LNG loading arms at each dock. Although several arrangements
have been proposed to accommodate potential spills and possible diversion to an onshore
impoundment, a final configuration has not been presented.
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Equally difficult is to design spill impoundment systems that retain the required
containment capacity at a site that may experience more than 500 inches of snowfall each year.
Various ideas were discussed for snow control (snow removal from dikes, snow roofing, heat
traced dike floors, etc.) but the issue remains unresolved. Although it was not discussed at the
meeting, in addition to the above concepts, Yukon Pacific should be aware of a concentric
"pipe-in-pipe" containment design system. The latter concept may in a limited way reduce snow
control and removal activities around some specific piping arrangements, but may be of limited
value in its use around flanges, elbows and other non-linear piping. Another potential
application of this concept is impoundment for the vertical segments of the fill and withdrawal
lines for the LNG storage tanks. However, it should be made clear that this design concept
would be in addition to already planned containment systems.

Emergency Access Road

As a result of the remote location of the proposed site and lack of an all-weather
vehicular access road, the primary access/egress to the plant for operating personnel,
contractors, materials, and supplies would be waterborne transportation using the
cargo/personnel ferry dock located west of the main terminal facilities in Anderson Bay. If an
emergency situation necessitated the evacuation of plant personnel, either tugboats present at
the terminal or worker transport boats would be used. Similarly, waterborne transportation
would be required to receive any medical or emergency personnel and equipment at the site.
Yukon Pacific also plans to make arrangements with Alyeska and the Coast Guard to mobilize
their boats in an emergency situation.

During summer months, an overland emergency egress route would be available at the
east end of the site using the TAGS pipeline right-of-way. Yukon plans to maintain this right-
of-way as an unimproved private trail, removing brush to facilitate pipeline surveillance. While
this route would allow evacuating personnel to reach the Alyeska Terminal, about 3.0 miles
away, it is not envisioned to provide access for emergency personnel and equipment to the
terminal.

The need for access to an LNG facility is addressed in the DOT regulations, under
Subpart B - Siting Requirements. Specifically, Part 193.2055 requires in part:

"..In selecting a site, each operator shall determine all site-
related characteristics which could jeopardize the integrity and
security of the facility. A site must provide ease of access so
that personnel, equipment, and materials from offsite locations
can reach the site for fire fighting or controlling spill associated
hazards or for evacuation of personnel." (emphasis added)

Plant access is also addressed in NFPA 59A. Under 2-2.1, some factors to be
considered in selection of plant site locations include:

(b) Accessibility to plant; at least one all-weather vehicular
road shall be provided. (emphasis added)

The principal reliance on waterborne transportation for emergency evacuation of

personnel and for access of medical and emergency personnel and equipment raises several
concerns. During severe weather conditions, boats may be unable to reach the terminal to
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evacuate personnel or to supply emergency personnel and equipment. The cargo/personnel
ferry dock, at an elevation of 25 feet, would be well below the 75-foot design tsunami and slide-
induced wave runup. Further, an easterly wind could place the cargo/personnel ferry dock—the
only year round access point—within the range of flammable vapors under some LNG spill
scenarios. These concerns raise questions on compliance with the all-weather vehicular road
requirement in NFPA 59A, as well as the ability of waterborne access to meet the ease of
access requirement in Part 193.2055.

The conversion of the TAGS pipeline right-of-way into an all-season emergency access
road could alleviate these concerns as well as providing several benefits:

- the road would provide a second principal access point at the opposite end of
the site from the cargo/personnel ferry dock;

- the overland road would provide a second mode of emergency access to
supplement or substitute for waterborne transportation;

- medical and other emergency equipment could access the site more quickly by
an overland route and would be unaffected by severe marine weather;

- an overland road would provide direct access for contractors, maintenance
specialists and their equipment to perform non-routine repairs at the facility.
In some cases, early repair or replacement of critical components can prevent
a simple problem from developing into more serious consequences; and

- an overland access road connecting with the Alyeska Terminal would enable
both facilities to "pool" their mobile fire fighting equipment and provide mutual
aid in the event of a hydrocarbon fire or other serious incident at either facility.

However, we recognize several obstacles in converting an unimproved trail—primarily
designed to permit the passage of pipeline construction equipment on the right-of-way—into
an all-season access road:

- additional clearing, cut and fill, and bridge construction would be required; and

- the high potential for rock slides and avalanches would present continuing
maintenance difficulties;

- snow removal for the 3.0-mile road.

Regardless of the above obstacles, we believe that the safety and operational benefits
of the all-weather access road clearly offset the problems. Further, the all-weather access road
would comply with NFPA 59A and Part 193.2055.

While the Alyeska Terminal would be outside the hazard range of any credible
accidents at the LNG facility, communication between the two facilities is essential to ensure
that a serious incident at one facility or the associated shipping does not propagate to the other
facility. It therefore appears prudent to establish a direct telephonic linkage between the two
facilities solely devoted to emergency usage. Further, the respective emergency plans at each
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facility should identify potential incidents which could affect the adjacent facility and a
procedure for notification and response.

Conclusions and Recommendations

Through careful consideration of existing cryogenic design, consistent with and
acknowledging the present state-of-the-art, it must be recognized that additional detailed
engineering analysis will be required to complete the intended review process. Although
considerable care has been taken and extensive effort has been made by Yukon Pacific and its
contractors in designing a facility embodying safeguards (including hazard control and safety
systems) to either prevent the occurrence of accidents or to reduce the impact of credible
accidents, the detail design remains in a preliminary stage.

Notwithstanding the fact that the material submitted by Yukon Pacific to the FERC
is extensive, considering the initial phase of design, supplemental information is required before
a more definitive assessment can be made on the adequacy of design and on the adherence of
the design to various applicable standards, codes, and engineering practices. Areas of particular
interest and concern where supplemental information is required include:

1) final selection of LNG storage tank contractor in order to establish design
details;
2) confirmation of final design for dock facilities, particularly the details that would

define spill containment, hazard detection, and hazard control systems;

3) impoundment for the vertical segments of the storage tanks fill and withdrawal
lines;
4) specific manufacturer, number, and locations of hazard detection devices

throughout the facility (only general locations without specific numbers have
been presented in many instances);

5) specific hazard control systems, including chemical quantity, unit locations,
dispersion flow rates, and foam confinement techniques,

6) specific interrelationship between the hazard detection system and the hazard
control system that is to provide automatic emergency shutdown and actuation
of hazard control devices;

7 design details and hazard control systems for the refrigerant storage vessels;

8) detailed procedures to define snow control and/or removal techniques for the
heavy snowfall at the plant site to prevent adverse influence on operations and

safety systems (especially spill inpoundment systems);

9) analysis of safety considerations relating to the large quantity of refrigerants
(MR fluids, propane, and ethane) contained in the process areas and the
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10)

desirability of containment systems to accommodate potential refrigerant
spillage; and

the need for a permanent access road for emergency access/egress purposes.

Supplemental filings made by Yukon Pacific will be reviewed as appropriate. In
addition to the above requirement for supplemental technical information, the following
specific recommendations are made:

1)

2)

3)

4)

5)

We recommend that an additional technical conference (or conferences) be
held as engineering design develops so that present areas of uncertainty may
be more fully explored. These conferences should be held prior to initiating
construction at the site. At least one technical conference should be held
prior to initiation of construction after designs are finalized and major
vendors (including LNG and other major storage tanks) have been selected
and complete design details have been made available to FERC staff. The
applicant should also provide design details to the Office of Pipeline Safety
of the DOT and the Coast Guard Captain of the Port of Valdez so that they
may have the opportunity to participate in the technical conferences to assure
compliance with their applicable regulations.

We recommend that construction not be initiated without a written notice to
proceed from the Director of OPPR. Any major alterations to facility design
should be filed with the Secretary for review and written approval by the
Director of OPPR prior to initiation.

Onsite inspections should be conducted as significant milestones develop
during the construction phase and prior to commencement of initial facility
operation.

Following commencement of operation, the facility should be subject to
regular FERC staff technical reviews and site inspections on at least a
biennial basis or more frequently as circumstances indicate. Prior to each
FERC staff technical review and site inspection, the company should respond
to a specific data request including information relating to possible design
and operating conditions that may have been imposed by other agencies or
organizations, provision of up-to-date detailed piping and instrumentation
diagrams reflecting facility modifications and provision of other pertinent
information not included in the semi-annual reports described below.

Wer 1 iend that Yukon Pacific submit semi- 1ual reports to the FERC
after initiating construction and continuing through the operational period.
During the construction phase the semi-annual reports should provide
construction status of major components including significant design and
schedule modifications required (and/or anticipated). The reports also should
address changes in facility design including anticipated future plans. During
the operational phase the semi-annual reports should provide changes in
facility design and operating conditions, abnormal operating experiences,
activities (liquefaction and LNG shipping schedules), plant modifications
including those proposed during the forthcoming 12-month period.
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Abnormalities should include but not be limited to storage tank vibrations
and/or vibrations in associated cryogenic plumbing, storage tank settlement,
significant equipment and instrumentation malfunctions or failures,
nonscheduled maintenance or repair (and reasons therefor), relative
movement of the inner vessel, vapor or liquid releases, fires involving natural
gas, refrigerants and/or from other sources, negative pressure (vacuum) within
the LNG storage tanks and higher than predicted boiloff rates. The reports
should be submitted within 45 days after each period ending December 31 and
June 30.

Included in the above items should be a section entitled "Significant plant
modifications proposed for the next 12 months (dates)". The section should
be included in the semi-annual operational reports to provide Commission
staff with early notice of anticipated future construction and maintenance
projects at the LNG terminal.

6) We recommend that a permanent all-weather access road be built to allow
emergency equipment and personnel access/egress between the plant and the
City of Valdez.

7 Regarding proposed use of double- or increased-integrity LNG storage tanks,
if further consideration is contemplated, we recommend that Yukon Pacific
immediately submit to the DOT for approval, and to the FERC, the equivalent
impact load analysis required by Section 193.2161(b) and 193.2155(c) of the
DOT regulations. If written approval of the impact analysis cannot be
obtained, Yukon Pacific shall construct separate and independent impounding
systems for such storage tanks consistent with existing standards and codes.

8) Yukon Pacific should establish direct telephonic linkage with the Alyeska
Terminal and the Coast Guard Vessel Traffic Center in Valdez and ensure
that procedures for notification and response to potential incidents are
included in the emergency plans for each facility.

4.15.3 Thermal and Dispersion Exclusion Zones

The DOT regulations governing the siting of an LNG facility appear in Subpart B of
49 CFR Part 193. In general, the siting requirements require that a facility be located at a site
of suitable size, topography, and configuration so that it can be designed to minimize the
hazards to persons and offsite property resulting from LNG spills at the site. Two sections
specifically address offsite hazards. Part 193.2057, Thermal Radiation Protection, requires a
thermal exclusion zone for several land uses based on four radiation flux levels. Part 193.2059,
flammable Vapor-gas Dispersion Protection, prohibits various land uses within the range of
potentially flammable vapors. Each LNG container and LNG transfer system must have
thermal and dispersion exclusion zones.

In order to demonstrate facility compliance with Parts 193.2057 and 193.2059, Yukon
Pacific contracted with Quest Consultants, Inc. (Quest) to calculate exclusion zones for the
LNG containers, transfer systems, and their impoundments. Yukon Pacific submitted its July
1991 report titled "Trans-Alaska Gas System (TAGS) LNG Facility Siting Report” to the DOT
for review.
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The DOT contracted with the Volpe Transportation Systems and Applied Technology
Corporation (Applied Technology) to review the report. Based on Applied Technology’s
March 1992 report, "Review of Trans-Alaska Gas System (TAGS) LNG Facility Siting
Report—Thermal and Dispersion Exclusion Zones," DOT sent eight questions to Yukon
Pacific on July 8, 1992. Yukon Pacific submitted its response on September 11, 1992.
Subsequently, the DOT requested additional information on November 5, 1992, concerning the
following outstanding issues:

. Calculations to support the LNG spill rates used in the analysis.

. Significance of having to recalculate using actual pump curves when pumps are
selected.

. Calculations for the energy added by the pumps and the heat leak from the
piping.

. Assumptions and calculations that snow and ice removal programs will be

completely effective in preventing loss of impoundment capacity.

. Explanation of who will approve the final facility design purportedly necessary
to negotiate agreements on the use of land and water for exclusion zones.

. Explanation of the significance of the increase in the buffer zone size—from
about 2,500 acres in the July 1991 report to about 5,500 acres in the September
1992 response.

Yukon Pacific submitted its responses to these questions on January 8, 1993—they are
presently under review by the DOT.

Impoundment Systems

The calculations of both the thermal and dispersion exclusions zones are based in part
on the dimensions of the impoundment systems for each LNG container and LNG transfer
system. Part 193.2183 requires that the minimum capacity of an impoundment system equal
100 percent of the volume of liquid in a container, plus the maximum discharge from a transfer
line failure for a period of time necessary to detect and shutdown the system, but not less than
10 minutes. Part 193.2181 specifies the minimum capacity of the impoundments for LNG
storage tanks—110 percent for Class 1, and 150 percent for Class 2. Further, impoundments
must have sufficient capacity to provide for displacement by the containers served, and
displacement by a higher density liquid—such as rain, snow, ice, or water from the firewater
system.

The proposed LNG facility would have the following LNG containers:

four LNG storage tanks

one LNG flash drum in each LNG train
one liquefaction column in each LNG train
one loading arm drain drum at each berth
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Table 4.15.3-1 identifies the principal LNG transfer systems and the design flow rates
from the preliminary design criteria. The spill rates used to size impoundments and calculate
exclusion zones are derived from the design flow rates with upward adjustments to reflect (1)
pump flow at zero discharge head, and (2) maximum storage tank head. i

TABLE 4.15.3-1

Principal LNG Transfer Systems and Design Flow Rates

Design Flow Spill Rate
Transfer System gpm gpm (ft%/sec)
production from one liquefaction train 4,780 4,760 (10.6)
production from two liquefaction trains 9,560 9,520 (21.2)
maximum ship loading rate - six pumps 44,000 69,750 (155.4)
maximum storage tank sendout - four pumps 30,000 46,500 (103.6)

Table 4.15.3-2 presents the design spill rates and volumes, dimensions, and components
served for each of the impoundment systems. This represents the preliminary spill containment
dimensions developed in the July 1991 Quest report to the extent necessary to perform the
exclusion zone analysis. Subsequently, dimensions were revised in the September 11, 1992
response to DOT’s July 8, 1992 data request—the heights of six of the impoundments were
increased 50 percent to accommodate larger design spill rates. Figure 4.15.3-1 identifies the
location of each impoundment.

The final configurations of the LNG spill containment systems will be developed during
a later stage in project design. At that time, it will be necessary to reexamine all calculations
to ensure that the analysis based on preliminary impoundment dimensions properly reflects the
final design.

Thermal Exclusion Zones

If a large quantity of LNG spilled in the presence of an ignition source, the resulting
LNG pool fire could cause high levels of radiation. Exclusion distances for various flux levels
were calculated according to DOT’s regulations, part 193.2057. The analysis assumes a flame
angle of 45 degrees and the incident flux factors listed in subsection (d) for each flux level.
Table 4.15.3-3 presents the calculated exclusion distances for incident flux levels ranging from
1,600 to 10,000 Btu/ft’ hr and the effects of those levels of thermal radiation. The levels
represent the maximum thermal radiation permitted by the DOT regulations for offsite targets
identified in the table.
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TABLE 4.15.3-2

LNG Impoundment Systems

Components Impound- Spill Spill Component Total Dimensions Area
Served ment Rate Volume () Volume Width x (i)
Designation  (ft*/sec) (%) (%) length x
height (ft)
Liquefaction 1a, 1b, 2a, 10.6 6,348 698 7.046 10x250x 6 2,500
column, Flashdrum, 2b, 3a, 3b,
product piping - 4a, 4b

each LNG train

Rundown piping - 5a, 5b 21.2 12,696 1,494 14,190 20x285x 6 5,700
Trains C, D
Rundown piping - 6a, 6b, 6¢ 155.4 93,240 9,550 102,970 30x5433x9 16,300

all LNG trains

Product and 7a, 7b, Tc, 155.4 93,240 7,540 100,780 40x570x 9 22,800
sendout piping 7d

Sendout to Dock 1 8 155.4 93,240 10,053 103,293 16x800x9 12,800
Dock 1 - drain 9 155.4 93.240 10,053 103,293 155 x 155 x 24,025
drum, loading arms 45

Sendout to Dock 2 10a, 10b 1554 93,240 14,985 108,225 16x1,145x 9 18,320
Dock 2 - drain 11 155.4 93,240 14,985 108,225 160 x 160 x 25,600
drum, loading arms 4.5

Class 2 storage tank 12a, 12b 103.6 62,160 377 6,737,968 310 ft dia. 75,477
option

Class 1 storage tank 13a, 13b NA NA NA 4,941,177 280 ft dia. 61,575
option

Since the exclusion distance length calculated according to the formula in Part 193.2057
is directly proportional to the surface area of the impoundment, the largest exclusion distances
occur at the LNG storage tank impoundments. Table 4.15.3-3 presents these distances for the
Class 1 and Class 2 impoundment options. Although other impoundments have smaller surface
areas, their proximity to the property line may actually create a greater offsite hazard, as in the
case of the dock impoundments, areas 9 and 11. The combined effects of the thermal exclusion
zones from all impoundments is presented on the map on figure 4.15.3-2.
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TABLE 4.15.3-3

Thermal Exclusion Zones
For Storage Tank Impoundments

Exclusion Zone (Feet)

ignite spontaneously

a/ Summary of offsite targets defined in 193.2057(d)

Incident Flux Effects of Thermal Offsite Targets Exclude
(Btus/hour/square foot) Radiation By DOT a/ Class 1 Class 2
Impoundment Impoundment
1,600 Extreme pain after 10 Outdoor areas occupied by 20 or 963 1,075
to 15 seconds, second more people.
degree burns within 40
seconds.
4,000 Extreme pain after 3 to Residences, non fire-resistant 471 532
4 seconds. Second building of historic value and
degree burns in 10 those containing hazardous
seconds. materials.
6,700 Second degree burns in Fire-resistant structures, public 296 337
3 seconds; metal loses streets, and highways.
structural integrity
10,000 Clothing and wood can Piant property line 191 221

Dispersion Exclusion Zones

A large quantity of LNG spilled without ignition would form a flammable vapor cloud
which could affect offsite areas under adverse meteorological conditions.
establishes a flammable vapor dispersion exclusion zone which prohibits the following activities,
unless it is a facility of the operator:

(1)

2

Outdoor areas occupied by 20 or more persons during
normal use, such as beaches, playgrounds, outdoor
theaters, other recreation areas, or other places of
assembly.

Buildings that are:

(1) Used for residences;
(ii) Occupied by 20 or more persons during
normal use;

(i)  Contain explosive, flammable, or toxic
materials in hazardous quantities;

(ivy Have exceptional value or contain
objects of exceptional value based on
historic uniqueness described in Federal,
state, or local registers;
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V) Could result in additional hazard if
exposed to a vapor-gas cloud.

The regulations require that dispersion distances be calculated for a 2.5 percent average
gas concentration under meteorological conditions which result in the longest downwind
distances at least 90 percent of the time. Alternatively, maximum downwind distances may be
estimated for stability Class F and a wind speed of 4.5 mph. The regulations further specify
the mathematical models in Appendix B of the American Gas Associations’s "Evaluation of
LNG Vapor Control Methods." Use of alternative models must be approved by the Director.

The vaporization rate used in the Appendix B model to compute the dispersion distance
is the sum of three components: (1) the fraction of the superheated LNG that flashes upon
release, (2) the vapors displaced by LNG entering the impoundment, and (3) the vaporization
due to heat transfer from the impoundment. The third component varies with time and is
calculated using Equation C-9 based on impoundment dimensions, thermal properties of the
impoundment surface, and the volume and rate of LNG spilled.

The Quest report computed vaporization rates using thermal properties for structural
concrete with a density of 150 1b/ft’, a heat capacity of 0.156 Btu/1b-°F, and a thermal
conductivity of 2.2 Btu/hr-ft-°F. The temperature of the impoundment surface was assumed
to be 60°F. A flashing fraction of 0.0063 was used to account for heat leak from transfer lines
and heat input from pump energy.

Table 4.15.3-4 presents the time for vapor overflow and the corresponding vaporization
rate for each impoundment. The distances to the 2.5 percent methane concentration are based
on stability Class F and a wind speed of 4.5 mph. The longest dispersion exclusion zones result
from spills at the dock.

TABLE 4.15.34
Dispersion Exclusion Zones
Vaporization

LNG Time to Rate at Exclusion

Spill Rate Overflow Overflow Distance
Impoundment System (ft3/sec) (sec) (Ib/sec) (ft)
LNG Train 10.6 13.2 71.6 2,390
Rundown piping-Trains C, D 212 13.5 161.3 4,000
Rundown piping-all trains 155.4 25.2 363.0 6,800
Product sendout piping 1554 26.5 4717.9 8,200
Sendout to Dock 1 155.4 239 306.7 6,100
Dock 1 1554 73 9244 12,850
Sendout to Dock 2 155.4 25.5 406.7 7,350
Dock 2 155.4 7.4 978.5 13,350
Class 2 tank dike 103.6 1,782.0 479 945
Class 1 tank dike NA NA NA NA
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Conclusions and Recommendations

The outer limits of both the thermal and dispersion exclusion zones have been depicted
on the map on figure 4.15.3-2. The thermal exclusion zone is either confined to the plant
property or the immediate vicinity of the waters at the two LNG tanker docks. None of the
excluded land uses are located within the thermal exclusion zone.

The dispersion exclusion zone is by far the controlling exclusion zone for land-base
spills at the facility. The dispersion exclusion zone extends northward more than 13,000 feet
offshore from the tanker loading docks into Port Valdez. The southern extent of the
dispersion exclusion zone depicted on figure 4.15.3-2 probably overstates the true flammable
vapor hazard since the Appendix B dispersion model assumes vapor cloud travel over level
terrain. As such it does not account for the trapping effects of the steep slopes above
Anderson Bay. '

No prohibited buildings listed under Part 193.2059(a)(2) currently exist within the
dispersion exclusion zone or will occur in the future, since the area is closed to development.
However, outdoor recreation areas defined under Part 193.2059(a)(1), may include Anderson
Bay and Seven Mile Creek. These areas are located within the dispersion exclusion zone, and
presently support recreational fishing during the summer months. In order to demonstrate
compliance with the dispersion exclusion zone, Yukon Pacific will need to ensure that normal
usage in these areas is below 20 people. In its September 1992 response to DOT question &,
Yukon Pacific stated that no decisions will be made concerning the establishment of an
exclusion zone until final facility designs are approved. Any recreation plan will require a
public notice and hearing and probably promulgation of State Regulations pursuant to the State
Administrative Procedure Act.

In conclusion, a number of uncertainties exist in the thermal and dispersion exclusion
zones analysis which prevent a finding of compliance with Part 193 at this stage in the design
process. Most of these uncertainties have been identified in the DOT’s November 4, 1992
questions. A further uncertainty is how closely the preliminary impoundment systems used in
the analysis will reflect the final design. Although a finding of compliance with Part 193 will
await the DOT’s evaluation of Yukon Pacific’s responses, the remote location of the site and
lack of population in the plant vicinity should ultimately permit compliance with the siting
requirements.

4.154 Marine Safety

The hazards associated with the marine transportation of LNG differ from the land-
based spills analyzed in the previous section (4.15.3). Whereas the land-based facilities would
have features to limit the duration of LNG spills and contain credible spill volumes, any LNG
spill on water would be unconfined and vaporize rapidly due to heat input from water.

While the history of LNG shipping has been free of major incidents, the possibility of
a major LNG spill over the duration of the project cannot be discounted. The events most
likely to cause a significant release of LNG cargo would be a grounding severe enough to
penetrate the tanker’s double bottom or collision with another vessel sufficiently large and with
sufficient momentum to penetrate the double sides. In addition, potential collisions with a
loaded crude oil tanker must also be considered.
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Prince William Sound Vessel Traffic

Vessel traffic in Prince William Sound is predominated by oil tanker traffic between
Hinchinbrook Entrance and the Alyeska Marine Terminal in Port Valdez, about 3.5 miles east
of the proposed Anderson Bay LNG terminal. Approximately 900 crude oil tankers, varying
in size from 32,000 to 265,000 DWT, are loaded each year at the Alyeska Marine Terminal.

Port Valdez also receives refined petroleum products, general cargo, and several foreign
freezer ships. About 35 cruise ships visit Valdez each summer. The Alaska State Ferry
provides year round service between Valdez and Cordova and between Whittier and Valdez
year round, with an abbreviated winter schedule. Whittier, at the terminus of the Alaska
Railroad in western Prince William Sound, handles general cargo and some refined petroleum
products. Neither Port Valdez nor the Port of Whittier receives more than 200 ships or barges
each year.

The Coast Guard regulations in 33 CFR 161.301 through 161.387 prescribe the rules
for vessels operating in the Prince William Sound VTS Area. The VTS Area includes the
navigable waters north of a line between Cape Hinchinbrook Light to Schooner Rock Light,
between longitudes 146° 30°W and 147° 20°W, and including Valdez Arm, Valdez Narrows, and
Port Valdez (see figure 4.15.4-1). Highlights of the major requirements of the VIS Area
include:

L General Operating Procedures - The applicability of the regulations to various
vessels.

IL Communication Procedures - Radio equipment and watch requirements.

III.  Vessel Movement Reporting Procedures - Mandatory reports before a vessel

enters the VTS Area and at other points and conditions.

IV.  Traffic Separation Scheme Procedures - A TSS comprised of one-way traffic
lanes with a separation zone from Hinchinbrook Entrance to Valdez Arm (see
figure 4.15.4-1).

V. Valdez Narrows Procedures - One-way traffic in Valdez Narrows whenever a
tank vessel of 20,000 DWT or more is navigating therein.

VI.  Special Requirements for Tank Vessels - Tank vessels greater than 20,000
DWT operating in the VIS Area must have:

. two separate marine radar systems for surface navigation;
. an operating LORAN-C receiver;

. an operating rate of turn indicator; and

L]

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

VII. Description and Geographic Coordinates - Navigation coordinates for the
separation zone, traffic lanes, and the Valdez Narrows one-way traffic area.

Operation of the VTS Area is controlled by the Coast Guard VTC in Valdez. The
VTC maintains radio communications with vessels in the VTS Area, and receives, processes and
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&) unless moored at the terminal in Port Valdez, an LNG tanker will be attended
by an adequate number of ship assist tugs;

(6)  while in the VTS Area, all LNG tankers shall have a towing bridle or wire
rigged and ready for immediate use; and

@) all VTS regulations that apply to tank vessels greater than 20,000 DWT should
also apply to LNG tankers regardless of size.

In addition, the Coast Guard recommended a study be conducted by a creditable firm
to review the operation of the VTS and provide suggestions for reducing the risks involved with
the inclusion of LNG tankers in the system. We recommend that the above Coast Guard
recommendations be implemented prior to commencement of shipping activities.

Further, the Coast Guard has stated that it would develop a Captain of the Port
operating plan specific to LNG tanker operations similar to that in use at other ports with
LNG shipping. Caption of the Port operating plans have been developed for LNG operations
in a number of ports—Lake Charles, Louisiana; Boston Harbor, Massachusetts;, the
Chesapeake Bay; Nikiski, Alaska; and the Port of New York. The Coast Guard indicated it
would develop an LNG plan for Prince William Sound when facility construction begins.

The Coast Guard regulations in 33 CFR Part 127, Liquefied Natural Gas Waterfront
Facilities, apply to the marine transfer area of new and existing waterfront facilities between
the LNG tanker and the last manifold or valve located immediately before a storage tank. Part
127 regulates the design, construction, equipment, operations, personnel training, fire fighting,
and security of LNG waterfront facilities. Under Part 127.206, an operator must submit a letter
of intent to the Captain of the Port at least 60 days before construction begins. The Caption
of the Port then issues a letter of recommendation to the operator and to state and local
agencies having jurisdiction of the waterway.

LNG Tanker Safety

Since the marine transportation of LNG began in 1959, there have been more than
16,000 trips by LNG tankers worldwide. This includes more than 430 deliveries to receiving
terminals in the U.S. and 740 voyages from Nikiski, Alaska to Japan. During this period, there
have been six significant incidents involving LNG tankers—none resulted in spills due to
rupturing of the cargo tanks. Those incidents are described below:

. El Paso Paul Kayser grounded on a rock in June 1979 in the Straits of
Gibralter. Extensive bottom damage bottom restricted to ballast tanks -- cargo
tanks not damaged. 90,000m’ of LNG transferred to El Paso Sonatrach.

. LNG Libra fractured propeller shaft enroute to Japan with full cargo in
October 1980. Ship towed, cargo transferred to LNG Leo.

. ING Taurus grounded in December 1980 near entrance to Tobata Harbor,
Japan. Extensive bottom damage, but cargo tanks not affected. Ship refloated,
cargo unloaded.

. Ramdane Abane collided with Yugoslavian ship near Gibralter in August 1985.
Collision did not affect cargo tanks.
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. Tellier blown off berth during storm at Skikda, Algeria in February 1989.
Residual LNG in loading arms spilled on deck and fractured some plating.

. Larbi Ben M’Hidi broke from moorings while laid up during storm at Oran,
Algeria. Some hull damage, no LNG on board.

LNG tankers returning from Pacific Rim Countries in ballast would enter Prince
William Sound through Hinchinbrook Entrance and follow the rules of the VTS Area. Tankers
would proceed north through the sound into Valdez Arm, then pass through Valdez Narrows.
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 tanker
cargo manifold and cargo transfer would commerce. Typically cargo loading would require 12
hours, with a tanker turnaround time of about 18 hours.

On the inbound voyage through Prince William Sound, LNG tankers would be in ballast
and have only a small amount of cargo, or heel, necessary to maintain cryogenic temperatures
in the cargo tanks. In this condition, any release of cargo in a severe accident would be
minimal. On the outbound voyage, only a severe grounding or collision would have the
potential to cause a significant release of cargo from the loaded LNG tanker.

Unlike many conventional crude oil tankers, all LNG tankers used in this project would
have double-hull construction, with the inner and outer hull separated by more than 10 feet.
Further, the bottom of the cargo tanks are normally separated from the inner hull by a layer
of insulation approximately 1 foot thick. As a result, many grounding incidents severe enough
to cause a cargo spill on a conventional single-bottom oil tanker would be unable to penetrate
both inner and outer hulls of an LNG tanker. An earlier FPC study estimated that the double-
bottom of an LNG tanker would be sufficient to prevent cargo tank penetration in 85 percent
of the cases that penetrated a single-bottom oil tanker.

The probability of an LNG tanker sustaining cargo tank damage in a collision would
depend on several factors—the displacement and construction of both the struck and striking
vessels, the velocity of the striking vessel and its angle of impact with the struck vessel, and the
location of the point of impact. The previous FPC study estimated the additional protection
afforded by the double-hull construction. While the double-hull would be effective in low
energy collisions, overall it would prevent cargo tank penetration in about 25 percent of the
cases that penetrated a single-bottom oil tanker.

In the event of a collision of sufficient magnitude to cause the rupture of an LNG
cargo tank, it is likely that sparks or flames would ignite the flammable vapors at the spill site.
The resulting LNG pool fire would result in intense thermal radiation levels within several
thousand feet of the fire. While this event would have little if any impact on the general
public, it would pose an extreme hazard to the crews of the vessels involved.

In a grounding of sufficient magnitude to rupture an LNG cargo tank, the damage
would occur under water and the potential for ignition is far less than for collisions. In this
case an LNG spill on water would rapidly vaporize and form a potentially flammable vapor
cloud.

If unignited, the flammable vapor cloud would drift downwind until the effects of
dispersion would dilute the vapors below the lower flammable limit for methane. However, if
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the flammable vapor cloud would encounter a source of ignition, the cloud would burn back
to the spill site.

The maximum range of potentially flammable vapors—the distance to the lower
flammable limit—is a function of the volume of LNG spilled, the rate of the spill, and the
prevailing meteorological conditions. Yukon Pacific’s study identified that an instantaneous
spillage of 20,000 cubic meters of LNG with a 10 mph wind and typical atmospheric stability
could travel up to 3.3 miles in 25 minutes.

The LNG tanker route through Prince William Sound to the marine terminal is far
offshore for the majority of the voyage. There exist no populated areas within the maximum
range of thermal radiation hazard or flammable vapor cloud hazard for an instantaneous one-
tank cargo spill. As a result, the general public would not be exposed to a hazard from these
events.

The instantaneous spillage of one cargo tank is considered to be a "worst case" event.
Physical constraints on maximum vessel speeds and maximum depths of penetration required
to rupture one LNG cargo tank render the possibility of an instantaneous release of more than
one cargo tank to be implausible. This is not to imply that the loss of multiple cargo tanks
could never occur, but that the extent of the hazard would not exceed that of the instantaneous
spillage of one tank.

The possibility of a collision between a loaded outbound crude oil tanker and an
inbound LNG tanker in ballast has been suggested as a possible event that could lead to a
significant oil spill. Presently, crude oil tankers make about 900 round trips annually—an
average of 2.5 per day—through Prince William Sound. The proposed project would add 275
LNG tanker trips per year, or an average of 0.75 per day. This increase in total tanker traffic
from an average of 2.5 to 3.25 per day is believed to be well within the limitations of the VTS
system. The modest increase tanker traffic in Prince William Sound would not significantly
increase the potential for a collision between an outbound crude oil tanker and any inbound
tanker, either LNG or another crude oil tanker.

Conclusions
. LNG tankers have experienced safe operation without cargo tank spillage for more
than 30 years. Given the present and planned Coast Guard controls in the Prince

William Sound VTS Area, LNG tankers can safely operate in these waters.

. The thermal radiation and flammable vapor cloud hazards from the maximum credible
LNG tanker spill would not affect the general public.

. Although jt is possible for an LNG tanker to spill cargo in a grounding type incident,
the liquid would rapidly vaporize and would not have the long-term environmental
consequences associated with a major oil spill.

. The addition of LNG tankers within the VIS Area would not have a significant
increase on the percent potential of a collision with an outbound crude oil tanker.
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416 ALTERNATIVE CONSTRUCTION CAMP SITE AND ACCESS ROAD

Use of the upgraded camp site in Valdez to house the construction workforce would
result in environmental impacts in two main areas—the camp site itself, and road access from
the camp to the work site. These are discussed below and are summarized in table 4.16-1.

Valdez Camp Site

The expansion of the commercial camp site in the City of Valdez from its current
capacity of 700 to 4,000 could be accommodated within the properties currently owned by
Arctic Camps and would require very little site preparation and only standard housing-type
construction practices. The majority of the structures are modular and are within the
company’s current inventory. Adjacent land uses include the airport, a city park, a National
Guard Armory, a trailer park, and the Senior League Field, none of which would be unduly
disturbed by the modest construction/erection activities. Arctic Camps would contract any
required services locally (e.g., electrical, carpentry).

Use of the camp would impact upon the City of Valdez in several ways. Although the
city sewer system is adequate to handle the output from the greater than 3,000-person
expansion to the camp, the water supply capability is currently insufficient to handle the
additional demand. It would be necessary for the city to install a new well to supply the
expanded camp.

Off duty construction workers would undoubtedly avail themselves of the goods and
services offered in the City of Valdez. This would contribute economic benefit to the town
over and above an expanded tax base. The increased population would stress other public
services within the community, as previously discussed in section 4.11; however, at public
scoping sessions in Valdez, city representatives expressed confidence in the city’s capability to
handle the influx of people associated with construction, citing their previous experience with
both the Alyeska construction and the Exxon Valdez cleanup as examples. Further, in the case
of the cleanup, the influx was unexpected and uncontrollable.

The presence of as many as 4,000 single status workers could result in increased
pressure on the area’s natural resources, in the form of hunting and fishing during off-shift
hours. Bear poaching has been a problem identified in remote construction camps, but should
be less so with the camp located in an urban environment. Robe Lake is a waterfowl nesting
area and is within 4 miles of the Valdez camp site. Encroachment by humans during the
critical spring period could affect nesting success. Worker education regarding the sensitivities
of the local environment and resources would limit the potential for negative impact from these
avenues.

Use of the Valdez camp would affect local transportation since convoys of buses,
reaching a peak of 40 in year 5 (to transport roughly 2,000 workers), would make their way
from the camp, south along the Richardson Highway and then along the Dayville Road to the
Alyeska Marine Terminal property. These roads are heavily used by local traffic and
particularly so during the summer tourist season. With two full shifts operating at the
construction site, there would be three inbound (i.e., camp to site 7 a.m., 3 p.m., and 11 p.m.)
and three outbound (i.e., site to camp 8 a.m., 4 p.m., and midnight) transits per day 1/. The

l Scheduling approximate only. The 8 a.m. outbound and 11 p.m. inbound convoy buses would be empty.
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TABLE 4.16-1

Summary of Impacts of the Alternative Camp Site at Valdez

Affected Environment

Valdez Camp Site

LNG Site Access Road
Via Alyeska Marine Terminal

Geology and Soils

Water Quality

Fisheries

Vegetation/Wetlands

Wildlife

Endangered and Threatened
Species

Air Quality
Noise

Land Use

Recreation

Visual

erosion and sedimentation control
achievable with standard practice

flat gravel outwash from Valdez Glacier
requiring little grading

no major waterbodies on site
erosion/sedimentation control achievable
with standard practice

wastewaters discharged to city sewers

no impact on habitat but there may be
increased fishing pressure from offshift
workers

minimal loss; grass and shrub vegetation

only

no wetlands (site very well drained)

minimal habitat loss but potential for
increased hunting pressure or poaching
potential disturbance of Robe Lake
waterfowl nesting

none known or likely

no significant new emissions sources
minor impact expected

compatible with current and adjacent land
uses since only involves expansion of
existing camp

some competition of workers with local
residents but camp would have its own
recreation facilities to lessen infringement
outdoor recreation (hunting, fishing,
hiking) would be infringed upon

minor impact expected
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cut and fill for road bed preparation
of 3.0 miles of road over moderate
terrain

potential sedimentation during
stream crossings at Sawmill, Salmon,
and Seven Mile Creeks

Sawmill Creek, Salmon Creek, Seven
Mile Creek crossings required.
Schedule May to July to avoid
spawning/incubation for pink and
chum salmon.

use bridges crossings

only 1 mile of road alignment is new
(off right-of-way), requiring clearing
of extra 9 acres of predominantly
spruce/hemlock/alder forest; minor
impact

some small wetlands may be filled

disturbance of resident wildlife from
noise during construction of road
and potential increase in road kills
during transit periods

none known but bald eagles possible
(need survey)

minor emissions from bus traffic
minor noise from bus traffic

infringement on Alyeska operations
during bus transit through Alyeska
Marine Terminal

most of the road (2.0 of 3.0 miles) is
within pipeline right-of-way

no impact expected since road wouid
not be open to the public during
construction or operation

minor visual impact as road would be
at low elevation and should not
require massive rock cuts




































mitigation measures. Impacts on soil and those caused by erosion would be minimized by
implementing the measures in the BMPM and our recommendations.

The steep slope behind the facility may direct snow avalanches into the rear of the site.
Only facilities on the southern edge of the cargo dock may be in the path of one identified
snow avalanche path (path No. 3). Further evaluation of this path has been recommended
prior to completion of final design. Final design for structures in its vicinity would incorporate
mitigation for the potential effects of this avalanche path.

There is a significant probability that the project would experience severe earthquakes
during its lifetime. The project area has the potential for being affected by some of the largest
earthquakes recorded in North America. The primary areas of concern are surface faulting,
shaking of structures, soil liquefaction, and seismically induced waves.

There are no active faults on the site. All of the significant faults in the area are
related to ancient ruptures. As a result, the major seismic concerns are shaking of structures,
liquefaction, and seismically induced waves.

Once the appropriate design level earthquakes are chosen, the design to protect
facilities against earthquake shaking is relatively straightforward. We have recommended some
slight modification to the design parameters proposed by Yukon Pacific, and we believe the
modified design would afford the facility an adequate level of protection.

For those facilities that are placed on natural soil there are significant hazards from soil
failure by liquefaction. Critical facilities would not be placed on natural soils.

Seismically induced waves are a major concern for the marine terminal portion of the
facilities, not because they present insurmountable design problems for the terminal facilities,
but because it would be difficult to protect tankers at berth from wave damage. The rest of
the plant site is at high enough elevation that there should be little potential from damage with
proper mitigation.

We believe that this site satisfies the seismicity-related siting criteria in the U.S.
Department of Transportation’s (DOT) LNG regulations. However, there are a number of
details of design that have not been fully addressed or finalized by Yukon Pacific, and which
we believe must be reviewed before they are finalized. A number of these details relate to the
type of storage tank that is ultimately chosen. Therefore, we have included recommendations
that the Commission be provided the opportunity to review and approve design details and the
basis for them.

Key impacts on freshwater and water quality include the potential for increased
nearshore turbidity from construction and fill activities, localized temperature effects within
mixing zones of the desalination and Heat Recovery Steam Generator (HRSG)/Blowdown
discharges, and water supply concerns. Grading activities are expected to cause significant
short-term impact on Nancy, Terminal, Strike, and Short Creeks due to turbidity increases and
rechanneling. Terminal Creek and the associated pond would be permanently lost as natural
waterbodies. A detailed water balance and design supply analysis of streamflow requirements
has also been recommended in connection with the proposed dam as a water supply on Seven
Mile Creek. A Spill Prevention, Containment, and Control Plan as well as a site-specific
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20.

21.

22,

23.

24.

25.

26.

27.

. details regarding how the proposed wetland mitigation would be monitored and
evaluated following construction to ensure its success; and

. written comments from the Joint Pipeline Office (JPO), COE, NMFS, and EPA
on Yukon Pacific’s revised wetland mitigation plan.

Yukon Pacific shall use a dilution model to design the diffusers for the high
temperature of the desalination and HRSG/Blowdown discharges, and determine the
vertical extent of the mixing zone so that the surface and bottom thermal layers of Port
Valdez are not subject to periodic surges of hot water.

Yukon Pacific shall require ballast water discharge/exchange at least 10 kilometers
south of Hinchinbrook Entrance in addition to its proposed 36-hour period.

Yukon Pacific, in conjunction with the ADFG and FERC, shall develop and conduct
a salmon fry utilization study, designed to determine the importance of the nearshore
areas affected by plant construction relative to other areas in Port Valdez. This study
along with proposed mitigation shall be submitted to the ADFG and filed with the
Secretary for review and approval by the Director of OPPR to determine if the
proposed mitigation measures would be effective or whether additional mitigation
measures are required.

Yukon Pacific shall prepare a blasting plan that considers the following measures: (1)
scare charges and/or bubble curtains to move resident fish away from the area prior to
blasting, (2) coordination with the ADFG and the Solomon Gulch hatchery personnel
to avoid blasting activities when adult or juvenile salmon are likely to be in the area,
and (3) use of spotters or lookouts, to ensure marine mammals are not present within
the zone of influence prior to blasting.

Yukon Pacific shall consult with the EPA, ADFG, and NMFS to determine the
allowable location, frequency, and duration of warm water discharges into Port Valdez.

Yukon Pacific shall file a copy of all air emission permit and open burning permit
applications submitted to the ADEC with the Secretary. Additionally, when the ADEC
grants any air emission permit or open burning permit to Yukon Pacific, a copy shall
be filed with the Secretary.

Yukon Pacific shall file with the Secretary a revised acoustical analysis of the Anderson
Bay LNG site reflecting far-field sound data of equipment finally selected (from either
the manufacturer or a similar unit in service elsewhere), manufacturer’s specifications
and attenuation data for the intake and exhaust silencers finally selected, and the actual
noise control equipment, for review and written approval of the Director of OPPR
before commencing construction of the facilities.

Yukon Pacific shall file with the Secretary a noise survey of the Anderson Bay LNG
Terminal no later than 60 days after placing the terminal in service. If the noise
attributable to the operation of the facility exceeds Yukon Pacific’s predicted property
line noise level, additional noise controls shall be added to meet that level within 1
year.
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28.

29.

30.

31.

32.

33.

34.

Yukon Pacific shall prepare and file with the Secretary for review and approval by the
Director of OPPR an outdoor usage plan to ensure normal outdoor activity usage does
not exceed 20 people within the dispersion exclusion zone but still provides for small
boat anchorage and recreational uses.

Yukon Pacific shall file with the Secretary for review and approval by the Director of
OPPR prior to construction a visual mitigation plan that includes:

. shoreline protection measures that provide a more natural appearance by
preserving existing landform and mature vegetation at prominent features along
the shoreline, developed in conjunction with the recommended 50-foot-wide
vegetation buffer strips; and

. landscape and architectural treatments that reduce the contrast of the
aboveground structures with the natural landscape.

An additional technical conference (or conferences) shall be held as engineering design
develops so that present arcas of uncertainty may be more fully explored. These
conferences shall be held prior to initiating construction at the site. At least one
technical conference shall be held prior to initiation of construction after designs are
finalized and major vendors (including LNG and other major storage tanks) have been
selected and complete design details have been made available to FERC staff. The
applicant shall also provide design details to the Office of Pipeline Safety of the DOT
and the U.S. Coast Guard Captain of the Port of Valdez so that they may have the
opportunity to participate in the technical conferences to assure compliance with their
applicable regulations.

Yukon Pacific shall not commence construction without a written notice to proceed
from the Director of OPPR. Any major alterations to facility design shall be filed with
the Secretary for review and written approval by the Director of OPPR prior to
initiation.

Onsite inspections shall be conducted as significant milestones develop during the
construction phase and prior to commencement of initial facility operation.

Following commencement of operation, the facility shall be subject to regular FERC
staff technical reviews and site inspections on at least a biennial basis or more
frequently as circumstances indicate. Prior to each FERC staff technical review and
site inspection, the company shall respond to a specific data request including
information relating to possible design and operating conditions that may have been
imposed by other agencies or organizations, provision of up-to-date detailed piping and
instrumentation diagrams reflecting facility modifications and provision of other
pertinent information not included in the semi-annual reports described below.

Yukon Pacific shall submit semi-annual reports to the FERC after initiating
construction and continuing through the operational period. During the construction
phase the semi-annual reports shall provide construction status of major components
including significant design and schedule modifications required (and/or anticipated).
The reports also shall address changes in facility design including anticipated future
plans. During the operational phase the semi-annual reports shall provide changes in
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35.

36.

37.

38.

facility design and operating conditions, abnormal operating experiences, activities
(liquefaction and LNG shipping schedules), plant modifications including those
proposed during the forthcoming 12-month period. Abnormalities shall include but not
be limited to storage tank vibrations and/or vibrations in associated cryogenic plumbing,
storage tank settlement, significant equipment and instrumentation malfunctions or
failures, nonscheduled maintenance or repair (and reasons therefor), relative movement
of the inner vessel, vapor or liquid releases, fires involving natural gas, refrigerants
and/or from other sources, negative pressure (vacuum) within the LNG storage tanks
and higher than predicted boiloff rates. The reports shall be submitted within 45 days
after each period ending December 31 and June 30. Included shall be a section
entitled "Significant plant modifications proposed for the next 12 months (dates)". The
section shall be included in the semi-annual operational reports to provide Commission
staff with early notice of anticipated future construction and maintenance projects at
the LNG terminal.

A permanent all-weather access road shall be built to allow emergency equipment and
personnel access/egress between the plant and the City of Valdez.

Regarding proposed use of double- or increased-integrity LNG storage tanks, if further
consideration is contemplated, Yukon Pacific shall immediately submit to the DOT for
approval, and to the FERC, the equivalent impact load analysis required by Section
193.2161(b) and 193.2155(c) of the DOT regulations. If written approval of the impact
analysis cannot be obtained, Yukon Pacific shall construct separate and independent
impounding systems for such storage tanks consistent with existing standards and codes.

Yukon Pacific shall establish direct telephonic linkage with the Alyeska Terminal and
the Coast Guard Vessel Traffic Center in Valdez and ensure that procedures for
notification and response to potential incidents are included in the emergency plans for
each facility.

Yukon Pacific shall implement the following Coast Guard recommendations prior to
commencement of shipping activities.

. an LNG tanker and any other tank vessel shall not be underway at the same
time in Valdez Arm, Valdez Narrows, or Port Valdez;

. LNG tankers shall enter the Traffic Separation Scheme (TSS) at Hinchinbrook
Entrance;
. LNG tankers shall be conned (i.e. direct the steering of the tanker) by a pilot

licensed for the portion of Prince William Sound being transited;
. an LNG tanker and any other tank vessel shall maintain a separation of not less
than 5 nautical miles, except when the LNG tanker or the other tank vessel is

moored, at anchor, or in the opposing lane of the TSS;

. unless moored at the terminal in Port Valdez, an LNG tanker shall be attended
by an adequate number of ship assist tugs;
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REVIEW COMMENTS ON THE DESIGN CRITERIA FOR THE
ANDERSON BAY TERMINAL OF THE TRANS-ALASKA GAS SYSTEM

Felix Y. Yokel, Richard D. Marshall
National Institute of Standards and Technology
December 23, 1992

SCOPE OF WORK

At the request of the Office of Pipeline and Producer Regulation, Federal Energy Regulatory
Commission, a review was undertaken of the geoseismic studies, design criteria and supporting data for
the proposed Anderson Bay Terminal of the Trans-Alaska Gas System. Specifically, this review
addresses the liquefied natural gas (LNG) storage tanks and compliance of the seismic investigation and
structural design criteria with the requirements of 49 CFR Part 193 and related codes and standards. By
necessity, certain design criteria and structural details included in this review are preliminary and are
subject to change. Activities in support of this review included participation in a public hearing at
Anchorage, Alaska on May 20, a visit to the proposed site at Anderson Bay, Port of Valdez, on May 21,
1992, and review of Yukon Pacific Corporation (YPC) responses to queries by the National Institute of
Standards and Technology (NIST) and by the United States Geological Survey (USGS).

DOCUMENTS REVIEWED
The comments address the following documents:

1. Yukon Pacific Corporation, "LNG Storage Tank Study, LNG Plant/Marine Terminal,
Anderson Bay, Alaska,” July 18, 1991.

2. Preload, Inc., "Yukon Pacific Project (4) 800,000 BBL Tanks, Preload Drawing SK-1,
Rev. 2, (and Drawing SK-2),” April, 1992.

3. Bechtel Corp., " Yukon Pacific Trans-Alaskan Gas System (TAGS), Anderson Bay Facility
Site Design Data," Issued to YPC on 2/14/91.

4. Donovan, N., “Seismic Hazard Study for the Anderson Bay Terminal of the Trans-Alaska
Gas System,” Dames and Moore, July, 22, 1991.

S. Hall, W.J., *Seismic Design Criteria for the Anderson Bay Terminal of the Trans-Alaska
Gas System,” July, 22, 1991.

6. Wen, K.Y., and Tang., W.."Risk Analysis on Zero Period Acceleration (ZPA) at
Anderson Bay Site,” Executive Summary, July 22, 1991.

7. Geologic and Seismic Studies, Trans-Alaskan Gas System, Anderson Bay LNG Terminal,
Port Valdez, Alaska,” Dames and Moore, July 1991, Executive Summary.

8. Yukon Pacific, C3 - 4, Seismic Baseline; Seismic Design Criteria, July, 1991.






consistent with the most critical ground motion; and (3) A vertical design response spectrum that
is equal to the horizontal design response spectrum when the earthquake source is 10 miles or less
from the site, or at least 2/3 of the horizontal design response spectrum otherwise.

In accordance with (f), the site is not acceptable for LNG tank and dike construction if : (1) The
estimated design horizontal acceleration exceeds 0.8 G; (2) The data base is sufficient to predict
future differential displacements, but displacements not exceeding 30 inches cannot be assured,
(3) The data base is not sufficient to predict future displacements, and the estimated cumulative
displacement of a Quaternary fault within 1 mile of the tank foundation exceeds 60 inches; and
(4) The potential for soil liquefaction cannot be accommodated by suitable design and
construction.

Section (g) details the information to be included in the application for approval.

Cgmmg![,s:

A review of the Yukon Pacific seismology study, conducted by USGS, is presented in Appendix A to this
document. The following comments are based in part on this latter review. The USGS review includes
consideration of the YPC responses to USGS questions | to 4 (Document 10).

The seismicity of the region is discussed by Donovan (Document 4). In our opinion the scope of the
information provided in Document 4 and in the related geoseismic studies referenced therein satisfies the
CFR requirements for seismic information and the evidence presented does not indicate that the site is
unsuitable for construction of LNG storage tanks and dikes in accordance with § 193.2061 (f) of the Code
of Federal Regulations.

One of the important conclusions of the Yukon Pacific seismologic studies is that, during the service life
of the LNG project, the chance for a repeat of a great subduction zone earthquake similar (in terms of
moment magnitude and source distance) to the March, 1964 earthquake in the Prince William Sound area
is remote, and thus can be discounted. A great subduction zone earthquake is judged possible in the
Yakataga region (the "Yakataga Gap~) approximately 100 km from the project site.

The “service life” in these studies was defined as 25 to 30 years. However, in accordance with
information conveyed in Anchorage on May 20, 1992, the natural gas supply is sufficient to operate the
facility for close to 200 years. We therefore believe that serious consideration should be given to the
possibility that the facility may be operated for more than 30 years. Additionally, it will take several
years to complete the construction of the facility. These years should be added to the projected service
life. YPC should develop an acceptable rationale for their choice of a design service life.

While Yukon Pacific presented evidence to support their conclusion that the possibility of a great
earthquake in Prince William Sound can be disregarded, we believe the Yukon Pacific scenario is not the
only credible one that can be deduced from the available data. In Appendix A to this document it is
observed that in the western Aleutian zone an M, 8.0 earthquake occurred in the rupture zone of the 1957
M,8.6 earthquake after an interval of only 29 years. It is noted in Appendix A that an intracycle
earthquake of My, > 8 could conceivably occur near the end of the projected (by YPC) 30-year service
life. We therefore believe that the M, 7% intracycle earthquake recommended as the design earthquake
may not be conservative enough.



Another factor also should be taken into consideration: For the tank dimensions contemplated,
hydrodynamic effects would have a fundamental period on the order of 10 seconds and very low damping
(a critical damping ratio on the order of 0.5%). The wavelength associated with a 10-second period is
approximately 35 km. Thus the applicable low frequency component of a ground motion originating from
a great earthquake in the Yakataga area, about 100 km from the site, would not be significantly
attenuated. Therefore, the potential effects of an My, > 8 earthquake in the Yakataga Gap region must
be taken into consideration in the long-period portion of the design spectrum and in the evaluation of
sloshing effects.

For the previously discussed reasons we suggest that more conservative seismic design criteria for the
LNG tanks should be considered by Yukon Pacific.

Proposed design spectra for the MDE and the OBE earthquakes are presented by Hall (Document 5).
Response spectra derived by Donovan (Document 4) on the basis of attenuation relationships for
subduction zone earthquakes are shown in Figure 6.1 of Document 4 to fit within an elastic response
spectrum for 5% damping derived in the same way as the MDE spectrum presented by Hall. This is
taken by YPC as a corroboration of the design spectra proposed by Hall. The Donovan response spectra
are discussed in Appendix A. We have several comments on the Hall spectra:

1. Damping and Ductility: As previously noted, we believe that the possibility of an
M, 8+ near-source earthquake during the service life of the facility should not be
categorically ruled out. In a great earthquake the duration of shaking would be longer,
and cyclic strength degradation and ductility demand would be more severe than in the
assumed M, 7% magnitude design earthquake. The MDE design spectrum recommended
by Hall assumes a damping value of 7% of critical. According to Table 2 in the Hall
report, this represents the lower bound of recommended values for prestressed concrete
with no prestress remaining. While this damping value seems reasonable for the stated
condition of the structure, we question the ability of a prestressed concrete tank to contain
LNG without a major spill if this condition were allowed to develop, particularly in the
case of a great earthquake where the duration of shaking would be relatively long.

The use of a ductility ratio of 1.2 should also be examined for the case of a longer-
duration earthquake. The selection of a ductility ratio carries with it the need to ensure
that it actually is achieved reliably through proper selection of materials, proper structural
detailing, and reliable quality assurance procedures, and that the deformations associated
with this ductility ratio do not cause failure. In Document 10 (7/15/92, last paragraph)
it is stated that the selection of overly conservative values for damping and ductility
would introduce dangers from overly stiff and brittle behavior mechanisms. However,
it is also stated in Document 10 that in the case of an LNG tank the damping (and
probably also quasi-ductile behavior) is primarily derived from frictional mechanisms at
the double-bottom surface and from the perlite packing, mechanisms which are not
associated with the deformation of the tank itself. It is therefore not obvious that a
stronger and stiffer inner tank would necessarily lead to brittle behavior mechanisms.
Allowable deformations of LNG tanks in the MDE must be predicated on the premise
that an LNG spill would lead to failure, even if it is not triggered by total structural
collapse.



2. Effective Acceleration, Velocity, and Displacement: Hall uses 0.4 G and 0.55 G,
respectively, for effective acceleration of the OBE and MDE. The MDE value can be
compared with the "reasonable estimate” of the zero period acceleration in Document 6.
The "conservative estimate” is 0.62 G, and the "upper bound™ estimate is 0.72 G. Thus,
even though effective accelerations are generally smaller than the corresponding zero
period values, the study in Document 6 suggests that the value of effective acceleration
recommended for the MDE may be on the low side. Another source of information is
the NEHRP provisions which are resource documents for standards developed by a
consensus process (NEHRP, 1988 and 1991). In the appendix to the 1988 version,
Figures 1-7 and 1-8 present maps with contours for horizontal accelerations and velocities
in rock with a 90% probability of not being exceeded in 250 years. These maps were
prepared by USGS and are referred to in the following discussion as NEHRP-250. For
Anderson Bay the NEHRP maps show values in excess of 0.8 G for ground acceleration,
and in excess of 80 cm/s (800 mm/s) for ground velocity. The service life of the LNG
project could be 200 years which is not much less than the 250-year period for which the
USGS maps were prepared. The USGS values for maximum ground acceleration and
velocity would be associated with a much more conservative design spectrum than that
recommended by Hall. We believe that YPC should review their recommendation for
effective acceleration for the MDE in view of the possibility that the service life of the
facility could exceed 30 years and that the intracycle earthquake could exceed the M, 7%
projected in the YPC study.

3. Design Spectra and Hydrodynamic Effects: The spectra proposed in Document S are
plotted as recommended by Newmark and Hall (1982). However, in this instance, long-
period motions of long duration could be transmitted from a2 magnitude 8+ earthquake
originating in the Yakataga Gap. The effect of increasing the spectral response for long
periods would be to significantly increase the estimated hydrodynamic effects which have
a long period. The wave height due to sloshing of the tank contents was evaluated (see
Figures 6.5 and 6.6, Appendix C, Document 1) on the basis of TID 7024 (AEC, 1963).
There is more recent information on sloshing effects and Hall (Document 5) notes that
"... the U.S. expressions for sloshing tend to be on the low side of observations, and that
the Japanese standards are believed to be more representative of the observed sloshing.”
The tank freeboard provided for sloshing and the hydrodynamic forces associated with
sloshing should be no less than those associated with an My,>8 earthquake in the

Yakataga Gap region.

4. Subsurface Conditions: The spectra recommended by Hall are for structures on rock
and compacted fill. We suggest that, for all foundations which are not supported on
rock, spectra for “competent soil” as recommended by Newmark and Hall (1982) be
used.

5. Vertical Accelerations: The level of vertical accelerations recommended by Hall is
2/3 of the horizontal accelerations. In CFR 193 it is stated that for source distances less
than 10 miles (16 km) horizontal and vertical accelerations should be assumed equal. It
is true that the likely source distance of the design earthquake is 12, rather than 10 miles
(20, rather than 16 km). However, the horizontal projection of the source distance is
zero. It is therefore suggested that the rationale for the choice of vertical accelerations
should not be solely based on a literal interpretation of the CFR provisions.
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m/s. Although Appendix C (LNG Storage Tank Study Evaluation) of Document 1 cites this value of 200
mph, no actual wind load calculations are presented.

In response to Query (3a), YPC notes that the design wind speed of 110 mph given in Document 1 was
intended to apply to § 193.2067 (b)(1) and not to the design of the proposed LNG storage tanks. For
preliminary design evaluation, a sustained wind speed of 200 mph was assumed as is noted in Appendix
C of Document 1. YPC state their intention to carry out a formal probabilistic analysis of local wind data
to determine whether or not a lower design wind speed is justified.

One approach to satisfying the requirement of (b)(2)(ii), and thus obtain some relief from the 200 mph
design requirement, is to utilize the wind speed distributions contained in Simiu, et al. (1979) which
extend to return periods of 10,000 years and beyond for extratropical storms. Analyses of data used to
develop the wind speed distributions shown in Figure 3.2.3 of ANSI/ANS-2 (1983) indicate that for the
western United States, design speeds corresponding to annual probabilities of 10* are dictated by
extratropical storms rather than by tornadoes. Given the relatively lower frequency of tornadoes in
Alaska, it is to be expected that extratropical storms also will dictate design speeds of similar annual
probability for Alaska. It is reasonable to expect this approach could lead to a substantial reduction in
the requirement of (b)(2)(i). However, the resulting wind speed will be the fastest-mile speed (as opposed
to sustained speed) at 10 m in open terrain (standard exposure). Adjustments will be required for the
over-water wind fetch at the site and for local topographic effects (flow over an escarpment). Although
ASCE 7-88 (1990) does not address local topographic effects, guidance can be obtained from other
sources such as AS 1170.2 (1989).

Given the magnitudes of the design earthquake and snow loads for the proposed site, it is doubtful that
wind loads will have a significant effect on the LNG storage tank design. Nevertheless, it is important
that these loads be accounted for. Particularly critical are the uplift forces, both local and global, acting
on the roof structure in combination with the design internal positive pressure. Note that this loading
will, in certain cases, cause load reversals in members designed for dead load plus snow load.

SNOW LOADS

49 CFR, Part 193, contains the following applicable requirements for the design of LNG facilities to
resist loads due to ice and snow:

§ 193.2139 Ice and snow.

(@) Components must be designed to support the weight of ice and snow which could normally
collect or form on them.

(b) Each operator shall provide protection for components from falling ice or snow which may
accumulate on structures.

§ 193.2189 Loading forces.
Each part of an LNG storage tank must be designed to withstand without loss of functional or structural
integrity any predictable combination of forces which would result in the highest stress to the part.

including the following:

(h)  Predictable snow and ice loads.



Comments:

A ground snow load of 235 psf (11.25 kPa) is cited in Appendix B (Design Criteria) of Document 1 as
the basis for design snow loading of the LNG storage tanks. This loading is converted to an equivalent
flat-roof loading, p;, using the requirements of ASCE 7-88 (1990). For Alaskan stations, the conversion

formula is

Pr = 0'6C.C!lp;

where C, is an exposure factor to account for wind effects on roof snow accumulation, C, is a thermal
factor to account for heating of the structure, I is an importance factor to account for the risk of overload,
and p, is the ground snow load corresponding to a mean recurrence interval of 50 years.

The flat-roof loading is calculated in Appendix C (LNG Storage Tank Study) of Document 1 using the
following values for the factors in the conversion formula:

C. =10 (Locations in which snow removal by wind cannot be relied upon to
reduce roof loads because of terrain, higher structures, or several trees
nearby)

C =12 (Unheated structure)

I =10 (Normal case: mean recurrence interval = 50 years)

Pt (0.6)(1.0)(1.2)(1.0)(235) = 169 psf = 8.09 kPa

In response to Query (2a), YPC notes that the 100-yr ground snow load provided by the National
Weather Service for Valdez is 195 psf (9.34 kPa), and the corresponding value provided by the Soil
Conservation Service is 169 psf (8.09 kPa). The higher value was selected as a basis for the 100-yr
ground snow load at Valdez. To account for local variations between the south and north shores of Port
Valdez, a "local variation adjustment factor® of 1.2 was determined "by consensus.” Also, YPC notes
that this factor may be adjusted on the basis of additional meteorological data that will become available
at Anderson Bay prior to development of final snow load design criteria.

ASCE 7-88 (1990) specifies a 50-yr ground snow load of 170 psf (8.14 kPa) for Valdez and the
corresponding 100-yr value is (1.2)(170) = 204 psf (9.77 kPa). If the "local variation adjustment factor”
of 1.2 is correct, then the 100-yr ground snow load at the Anderson Bay site would be (1.2)(204) = 245
psf (11.73 kPa). The equivalent 100-yr flat-roof snow ioad would be (0.6)(1.0)(1.2)(1.0)(245) = 176
psf (8.43 kPa). Note that an importance factor of 1.0 is applied here since the ground snow load
corresponds to the 100-yr value. According to the criteria of ASCE 7-88, the annual probability that the
equivalent flat-roof snow load of 169 psf (8.09 kPa) proposed by YPC will be exceeded is somewhat
greater than 0.01.

The adoption of such a low load intensity (or high annual probability) for the preliminary design
evaluation is the subject of Query (2b). YPC's response to this query attempts to justify their use of an
importance factor of 1.0 for snow load on the grounds that the only structural classification in ASCE 7-88
that covers LNG tank facilities is Category 1. If this were true, then the equivalent flat-roof snow load
should be based on the 50-yr ground snow load. not the 100-yr value, and the corresponding annual
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Double Concrete Wall Tank:

Appendix E of Document 1 presents the general details of the double concrete wall tank proposed by
Preload, Inc. Both the inner and outer walls rest on 10 mm thick sketch plates which are allowed to
move radially to accommodate shrinkage, elastic shortening due to prestressing, and thermal expansion
or contraction due to seasonal temperature changes and tank cool-down. The sketch plates are attached
to the tank floor plates by means of a welded lap joint and are keyed to the tank walls by weld blocks
located 1 m center-to-center around the inside face of the tank wall. No foundation details are shown,
although Drawing SK-1 shows the outer wall sketch plate resting on a 5 mm thick fiber cement plate
faced with teflon.

The concern with this detail centers on its ability to function properly under strong base shear induced
by horizontal accelerations. If there is relative movement between the wall/sketch plate and the
foundation, what will be the effect on the bottom plates of the tanks? The possible need for some
radial/tangential restraint beyond that provided by friction is mentioned in Document 2, but no specific
details are provided. In the extreme case, there is the potential for the tanks to slide off of their footings.
And finally, what degree of differential settilement in the footing can be accommodated by the sliding joint
detail without loss of the contained fluid?

This concern for proper anchorage is the subject of Query (4¢). In their response, YPC notes that it is
Preload’s opinion that ring-wall foundation anchors are not required to resist overturning and base sliding.
YPC also notes that Preload Inc. prepared details of their tank design and submitted them directly to
FERC without benefit of technical support or input from the YPC engineering staff. This concern for
anchorage details has been noted by YPC and will be evaluated during the detailed design stage and prior
to selection of a final tank design.

Circumferential Prestressing:

Another issue of concern with the double concrete wall tank is the behavior of the circumferential
prestressing in the event of wire failure due to corrosion or missile impact. What assurances are there
against a sudden loss of prestress due to unwinding of the wire helix, or a gradual loss of prestress due
to progressive failure of the bond between the wire and the pneumatic mortar coating?.

Rock Anchors:

The rock profiles at the site indicate interbedded phyllite and graywacke, weathered to depths between
15 and 35 feet (4.5 and 11 m). The phyllite may be susceptible to rapid weathering. There is some
concern that: (1) rock anchors could experience an initial displacement before developing adequate load
resistance; and (2) anchors which initially have adequate load resistance could lose some load resistance
during the service life of the structure due to weathering effects. Weathering is primarily caused by water
and frost penetration. While it is understood that the base of the tank foundation will be kept at a
temperature designed to preveat freezing under the tanks, there still will be frost penetration adjacent to
the tanks. Consideration should be given to a suitable surface and subsurface drainage system to prevent
weathering in the vicinity of the tank foundations. Document 1 indicates that it is contemplated to proof
test a portion, but not all, of the anchors. However, it may be necessary to pre-load all the anchors in
order to assure adequate performance during an earthquake.
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Rock Slopes:

The rock at the site consists of interbedded layers of phyllite and graywacke. The phyllite layers are very
susceptible to erosion. This could result in stability failures, particularly during seismic events. It is
suggested that rock slopes should be no steeper than the dip of the layers, should be secured by rockbolts,
and should have an internal drainage system monitored by piezometers.

Steel Dome Roof:

Other than the one described by Preload Inc., the roof structure for the proposed containment schemes
does not include a concrete overlay, thus making these containments vulnerable to penetration by light
aircraft and/or wind-born missiles. What are the criteria for missile resistance and how do the proposed
roof designs satisfy those criteria?

AVALANCHE HAZARD

The terrain directly south of the proposed site at Anderson Bay rises to a maximum elevation of 2,400
feet (730 m) over a horizontal distance of 9,000 feet (2,740 m). For approximately half of this distance
the average slope is 1 in 3 (Vert., Horiz.) and this raises concerns about the avalanche hazard. By
comparison, the terrain to the south of the Alyeska Marine Terminal rises to an elevation of 3,800 feet
(1,160 m) over a distance of 9,000 feet and the slope over most of this distance is approximately 1 in 2.
Although sliding snow has been a problem in the 15 years that the terminal has been in service, the
magnitudes of these slides have been relatively small. Nevertheless, it is our understanding that the
avalanche potential is closely monitored and that a plan of action has been developed to selectively trigger
the sliding of accumulated snow should that become necessary to forestall a major slide or avalanche.

With regard to the Anderson Bay site, there does not appear to have been any serious consideration given
to the avalanche hazard. An assessment of this hazard is needed and should include the stability of snow
and loose rock on the slopes above the site, the possible effects of ground shaking on this stability, the
volume of material (snow and rock) that is likely to be involved in the event of an avalanche, the volume
of material that can be retained at the toe of the slope in such an event, and the probable runout of
material into the storage tank area.

SUMMARY:
Seismic Design
1. The scope of the geoseismic study and the data presented appear to meet the requirements
of the Federal regulations. The evidence presented seems to indicate that the site meets

the requirements for construction of LNG tanks and containment dikes, as stipulated in
§ 193.2061 (f)

2. We recommend that YPC should justify the design service life of the installation.
3. We have reservations with regard to the validity of the conclusion that an earthquake
similar to the 1964 Prince William Sound earthquake should not be considered for the

design of the facility. We also suggest that the low frequency components of the ground
motion generated by a great earthquake in the Yakataga Gap region would not be
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significantly attenuated. We therefore recommend that a conservative approach be taken
in the selection of the level of the effective accelerations on which design spectra are
based, and that the potential effect of a great earthquake in the Yakataga Gap be
considered in the choice of the long-period portion of the design spectra.

It is recommended that the design effective acceleration, ductility, and damping ratios
should reflect the possibility that an My, > 8 earthquake may occur during the service life

of the installation.

It is suggested that the choice of vertical accelerations should not be based solely on a
literal interpretation of the CFR.

Wind Load

1.

The stated design wind speed of 110 mph (49.2 m/s) does not meet the requirements of
CFR, Part 193, § 193.2067. Either a design wind speed of 200 mph (89.4 m/s) must
be adopted, or a rational analysis must be provided to show that the design wind speed
is consistent with an annual probability of 10 of being exceeded.

Even though the wind loads may not have a significant effect on the tank design, they
have the potential for causing load reversals in elements of the roof system designed to
resist dead load and snow load.

Snow Load

I

The rationale for the design ground snow load of 235 psf (11.25 kPa) requires additional
study. To make the risk of overload due to smow consistent with the effects of
earthquake and wind forces, an importance factor for use with the 50-year ground snow
load needs to be derived.

Combined Loads

l.

Unless there is clear and convincing justification for lesser values, the load combination
factors specified in ASCE 7-88 should be used.

Use of the calculated flat-roof snow load of 169 psf (8.09 kPa) in conjunction with
earthquake loads appears to be overly conservative. This snow load corresponds to a
mean recurrence interval of approximately 100 years and does not account for any load
reduction due to snow slide-off on the steeper roof slopes.

The design load criteria do not account for the possibility of combined seismic and
impounded fluid loading for the outer tank. This load combination could be critical for
the so-called “double integrity” tank designs.

Structural Details

l.

For the so-called "double integrity” tanks, the secondary containment is not isolated from
the primary containment, thus creating the potential for progressive collapse of the outer
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and inner tanks. Without a structurally independent impoundment system, failure of the
outer tank could be catastrophic. Additional secondary impoundment shouid be
considered.

2.  The detail for the joint between the wall and floor of the doubie concrete wall tank needs
additional development to assure proper function under strong ground motion and
possible differential settlement of the tank footing.

3. There is concern about the behavior of the circumferential prestressing for the double
concrete wall tank in the event of wire failure due to corrosion or missile impact.

4.  There is concern about weathering effects on the bedrock formation. These concerns
affect the rock anchors for the tank foundation and rock slopes in the project area.

5. Resistance of the steel dome roof to missile penetration is questionable without the
inclusion of a concrete overlay.

Avalanche Hazard

1. There is no evidence that an assessment of the avalanche hazard has been carried out for
the Anderson Bay site. This needs to be done in view of the proposed location of the
LNG storage tanks.
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APPENDIX A
REVIEW COMMENTS ON THE SEISMIC DESIGN CRITERIA FOR
THE ANDERSON BAY TERMINAL OF THE TRANS-ALASKA GAS SYSTEM

Robert A. Page
U.S. Geological Survey
15 December 1992

These comments address the following documents:

Geologic and Seismic Studies by Dames and Moore, July 1991
Seismic Hazard Studies by Neville Donovan, July 22, 1991

Seismic Design Criteria by William J. Hall, July 22, 1991
Responses by Yukon Pacific Corporation to FERC-USGS Questions 1-6

H W N —

SEISMIC SOURCE CHARACTERIZATION

If there are sufficient gas reserves to operate the proposed facility for close to 200 years, the use of
project lifetimes of 25 to 30 years in developing seismic design criteria is not conservative. A 30-year
lifetime is assumed in Doc. 1 (Chapter 7), and a 25-year lifetime is assumed in Doc. 2 (Appendix C).

1964-type earthquake

There is a large discrepancy between estimates of repeat times for 1964-type earthquakes derived from
paleoseismic studies (600-950 years) and from plate tectonic studies (175-333 years) as presented in Doc.
1 (p.7-7). This discrepancy is a long-standing issue of discussion in the research community, and the lack
of definitive data assures the issue will not be resolved quickly.

The paleoseismic studies are subject to several difficulties: obtaining sufficient samples over a broad
region, constraining ages of events, correlating events between samples over large distances, and knowing
that all events have been sampled. Given these difficulties, it is difficult to draw reliable conclusions
about the repeatability of 1964-type events. While the available data may be consistent with the
conclusion of Doc. 1 (p. 7-7) for 600-950 year repeat times, alternative interpretations are also possible.
The possibility of shorter repeat times should be considered.

The plate tectonic estimates provide shorter average repeat times (175-333 years). If earthquakes occur
regularly at such intervals, the next 1964-type shock is not due for 150 to 300 years. If the project
lifetime is about 200 years, the conclusion that "a repeat of a great 1964-type event should not be
considered in seismic hazard analysis and estimation of ground motions” (Doc. 1, p. 7-7) is not justified.
Furthermore, consideration should be given to the possibility that major earthquakes do not occur at
regular intervals but cluster in time.

Iruracycle earthquake
Magnitude M, 7% does not seem to be a conservative value for the maximum intracycle earthquake. To

estimate a limiting magnitude, the 1964 source zone is compared to other subduction zones that have
generated M, 29.0 earthquakes (Doc. 1., p. 7-10). The comparison may not be appropriate because the
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tectonic setting of the 1964 zone is much more complex than that of the southern Chile and Kamchatka
zones. The relatively short intervals between great shocks in the latter two zones (100-160 years) further
suggest that they may not be good analogs to the 1964 zone. Perhaps, the western Aleutian zone is an
equally good analog; there, an M38.0 earthquake in 1986 occurred in the rupture zone of the 1957
M,38.6 (as givea in Doc. 1, p. 7-10) earthquake, only 29 years after that great earthquake.

As an alternative method of estimating the limiting magnitude, the accumulated slip potential since the
last earthquake is calculated for various assumptions about the fraction of slip that occurs coseismically.
The possibility that all the slip occurs coseismically is not considered. The assumptions about coseismic
slip percentage assume that the recurrence interval for 1964-type earthquakes lies in the range 600 to 950
years, as suggested by geologic investigations, and that no significant slip occurs in intracycle shocks.
The latter assumption is inconsistent with the exercise of estimating the maximum magnitude of an
intracycle shock. In regard to the former assumption, if the repeat time were significantly shorter than
600 years, the estimate of coseismic slip fraction would approach unity. If all the slip is coseismic, then
the maximum intracycle earthquake would range from My7.6 in 1995 to My8.2 in 2025.

Finally, if a 200-year project lifetime is assumed rather than a 30-year lifetime, the estimate of the
maximum possible earthquake at the end of the project life (Doc. 1, Table 7-2, p. 7-13) increases by 1.2
magnitude units. Thus, at the end of a 200-year lifetime, there could be the potential for an Mg8.2
earthquake, even if 80-percent of the slip on the megathrust occurs aseismically.

SEISMIC DESIGN MOTIONS

Doc. 2 states on p. 14 that the "seismic response of the cryogenic product in LNG storage tanks is very
sensitive to long period motions in the 8 to 12 second period range”, yet the report does not address
estimation of ground motion in that critical period range. The response to FERC-USGS Question 5 (in
Doc. 4) states that "... the level of long-period motions will be specified through adoption of a broad-
band, fixed-shape response spectrum anchored to ground motion at high frequency.” The level of long-
period motions are to be specified through the Newmark-Hall response spectra method using fixed ratios
between controlling values of acceleration, velocity and displacement as defined in Newmark and Hall
(1982, p. 45). The use of fixed ratios yields a response spectrum whose shape is independent of
magnitude; however, several studies show that the shape of the response spectrum for real earthquakes
is strongly dependent on magnitude. Joyner and Boore (1988) state "... at frequencies less than about
3 Hz, large errors can result from the practice of scaling fixed spectral shapes by peak acceleration.
These errors can be partially avoided by Newmark and Hall’s (1969) method, in which the short-period
portion of the spectrum is proportional to peak acceleration, the intermediate portion (about 0.3 w0 2.0
sec) to peak velocity, and the long-period portion to peak displacement.” In this design study, however.
no attempt is made to allow for the effect of magnitude on spectral shape. This raises the question of
whether the proposed OBE and MDE response spectra are sufficiently conservative at periods in the range
of 8 to 12 seconds, in view of the very large earthquakes that occur in southern Alaska. To assess the
adequacy of the long-period levels of the design response spectra, one can use seismological modelling
capabilities to estimate directly the long-period ground motion from postulated critical design earthquakes
on the Aleutian megathrust and in the Yakataga seismic gap.

An important factor in the damage potential of earthquakes is the duration of ground shaking. This factor

is particularly important for major earthquakes ot the size that occur along the southern coast of Alaska
There is no explicit discussion or consideration of the duration of shaking for the largest earthquakes that
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could affect the site in either Doc. 2 or Doc. 3. The YPC response to FERC-USGS Question 6 (in Doc.
4) claims that the broad-band design spectrum adequately accounts for duration effects. The issue of
duration, however, is not explicitly addressed. Nowhere is the duration of ground shaking estimated.
Accordingly, it is difficult to place confidence in the YPC response to Question 6.

The ground-motion attenuation relations for rock sites developed in Doc. 2 appear to seriously
underestimate the larger levels of peak acceleration in the data set from which the relations were derived
(Figures 3-4 and 3-5) and also the 1-second spectral accelerations at distances beyond 70 km (Figures 3-6
and 3-7). This concern is not adequately addressed in the YPC response to FERC-USGS Question 4 (in
Doc. 4). Use of the distance to the energy center in the attenuation relations (Doc. 2, p. 9) should be
provided.

The recommendation that “the vertical design spectrum should be taken as two-thirds of that applicable
to the horizontal design spectrum” (Doc. 3, p. 19) should be justified, especially with respect to the
motions in critical spectral bands (such as the sloshing period) and to the controiling design earthquakes.
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APPENDIX C

FERC-USGS QUESTIONS

1. Discuss how an intracycle M,,7% design earthquake on the Aleutian megathrust can be considered
conservative. On the western Aleutian megathrust, an M, 8.0 earthquake in 1986 occurred in the rupture
zone of the 1957 M9.1 earthquake, only 29 years after that great earthquake.

2. Does the available geologic data require or only permit your conclusions that the 1964 earthquake
is characteristic of the major (M8.0 or larger) earthquakes on the Prince William Sound part of the
Aleutian megathrust and that the average recurrence is about 7800 years? What other conclusions do the
data permit? Explain the factors on which you conclude that the characteristic earthquake model is
applicable to the Prince William Sound Region.

3. The approximately 700-year recurrence interval inferred for 1964-type earthquakes suggests that such
shocks should generate about 40 m of slip on the megathrust if the average relative plate motion of 5-6
cm/yr were accommodated only by such shocks. The slip determined for the great 1964 earthquake was
only about half that amount. How does your model account for the release of the remaining accumulated

slip?

4. The ground motion attenuation relations for rock sites developed by Donovan appear to seriously
underestimate the larger levels of motion in the data set from which the relations were derived (see
Figures 34 through 3-7 in volume VII (Tab 4) of the application: Donovan, Neville; Seismic Hazard
Swdies for the Anderson Bay Terminal of the Trans-Alaska Gas System (Yukon Pacific Corporation
Project), July 22, 1991). How does this problem affect the conclusion of that report?

5. Donovan states that the "Seismic response of the cryogenic product in LNG storage tanks is very
sensitive to long period motions in the 8 to 12 second period range.” The report does not address
estimation of ground motion in that critical period range. Will there be subsequent reports that address
this issue or will the level of long-period motions be specified only through the adoption of a fixed-shape
response spectrum anchored to ground motion at high frequency?

6. An important factor in the damage potential of earthquakes is the duration of ground shaking. This

factor is particularly important of the size that occur along the southern coast of Alaska. How is the
effect of duration of shaking to be accounted for in the seismic design of the proposed facility?
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APPENDIX B

PRELIMINARY LNG EXPORT FACILITY PRECONSTRUCTION
CRYOGENIC DESIGN AND TECHNICAL REVIEW












Project Scope
YPLP is proposing to build a 797 mile chilled-gas pipeline to transport

natural gas from Prudhoe Bay on Alaska’s North Slope to Port Valdez on
Alaska’s southcentral coast. There it is to be converted to liquefied
natural gas (LNG), loaded aboard ships at an adjacent marine terminal and
transported to Pacific Rim markets. The entire project is known as the
Trans-Alaska Gas System (TAGS). In addition to the above facilities
described herein, a Gas Conditioniﬁg Facility would be required in the
Prudhoe Bay area to deliver to the pipeline natural gas of a quality
suitable for pipeline transportation and subsequent conversion to LNG at
Anderson Bay.

At full development, the project would utilize 2800 MMSCFD of raw gas at
the Prudhoe Bay site. An average of 2300 MMSCFD of conditioned feed gas is
proposed for pipeline transport;tion to liquefaction facilities. After fuel
gas utilization by system equipment, an average of 2100 MMSCFD would be
converted to LNG. Approximately 14 million tons/yr of LNG is to be loaded
into tankers.

Decisions on the Gas Conditioning Facility (GCF) are pending. The GCF
would receive natural gas that is presently being reinjected into the oil-
producing formation. Although decisions on the GCF have not been finalized,
a proposed conceptual GCF could consist of multiple extraction trains
schematically consisting of several elements: a low temperature separator to
remove entrained liquid hydrocarbons from the feed gas; a treating unit to
remove carbon dioxide; mechanical refrigeration for temperature control of
dewpoint; and a system to reblend 1iquids to reqgulate the BTU value of the

natural gas. The extracted impurities, including carbon dioxide which



ranges to 12 percent or more, would be reinjected into the north slope
fields.

The proposed Trans-Alaskan pipeline is to extend approximately 797 miles
from Prudhoe Bay to Port Va]déz, Alaska and generally follows the route
adjacent to the Trans-Alaska 0il Pipeline System (TAPS). Operational
characferistics of the pipeline entai]J chilled gas flowing through the
northern portion and warmer gas flowing through the southern portion. The
pipeline would be constructed primarily underground and would be elevated
only at active fault and mﬁjor river crossings that are considered
geotechnically and environmentally sensitive.

Seasonal operating temperatures of the natural gas flowing through the
pipeline would range from -10° F (minimum) to +32° F for chilled gas
operations and above +32° F (minimum) for warm gas operations. Operating
pressures would range from 1100 psig to 2220 psig with the gas arriving at
the LNG plant at a design condition of 1300 psig and between 30-400 F,

Preliminary plans indicate three compressor stations spaced over the
length of the pipeline. A typical compressor station would be equipped with
natural gas-fueled turbines to drive centrifugal compressor units. In
addition to refrigeration required to maintain chilled gas conditions,
additional turbine/compressor units would be utilized to circulate freon or
similar refrigerant.

At the southern terminus of the pipeline, LNG plant facilities would
receive gas throughput at a design pressure of 1300 psig. After rémova] of
residual moisture and impurities by separators, driers and filter equipment,
the gas would 'be .1iquefied through a series of refrigeration steps at
successively lower temperatures. It is proposed that LNG would be stored in

800,000 barrel aboveground storage tanks. Loading LNG into tankers would be



accomp]ished by a system of cryogenic pumps,Atransfer lines and articulated
loading arms. The transfér system would extend from the storage tanks to
the tanker berths along dock trestle structures.

Marine terminal structures including trestles, mooring dolphins and two
tanker berths would extend from shoreline to harbor area water depths of
about 50 feet. These structures would be designed for berthing 125,000
cubic meter capacity LNG tankers. The tankers are approximately 940 feet
long and would have a nominal loading capacity of 125,000 cubic meters. The
tankers require about 40 feet of water. At full development, the pfoject
would require 15 vessels and an estimated 280 dockings per year at Anderson
Bay.

Construction sequencing of major components of the 1liquefaction and
marine facility would be determined by market forces. Although full
development, as now conceived, would consist of four liquefaction trains,
four 800,000 barrel LNG storage tanks and two marine loading docks, initial
construction would be predicated upon market demands for the product.
Initial construction, at minimum, would consist of one liquefaction train,
one LNG storage tank and one marine loading dock. It is anticipated that a
five to six year ramp-up period may occur from the time of initial
deliveries to operation at full capacity with a fully developed facility.
Expansion possibilities include one additional Tliquefaction train and one
additional LNG storage tank.

- In summary, at full development, the principal components of the project
as presently conceived are: a 797-mile, 42-inch diameter, buried and chilled
natural gas pipeline from Prudhoe Bay to Port Valdez with a design capacity
of 2300 MMSCFD of natural gas; compressor Stations strategically located
along the 'pipe1ine; a liquefaction facility at Port Valdez that would



include four LNG processing trains to remove impurities from incoming gas
and to cdﬁdense the natural gas to LNG for storage and shipping; four LNG
storage tanks, each with an individual capacity of 800,000 barrels; a marine
terminal to simultaneously berth and load two LNG tankers and ocean
transport vessels having individual ca}go capacities of a nominal 125,000
cubic meters. | .

The present study is limited to the cryogenic aspects of the LNG

facility and marine terminal.



Facility lLocation

The LNG facility and marine terminal would be located at the southern
terminus of the gas pipeline at Anderson Bay in Port Valdez, Alaska. The
facility would be constructed on approximately 300 acres of a 2500 acre site
owned by the State of Alaska. The site is 5.5 miles southwest of the city
of Valdez, 3.5 miles west of TAPS marine terminal and approximately 3 miles
inside the Valdez Narrows. The following figures show the Port Valdez area
and an overview of the proposed LNG facility and marine terminal.

The proposed location is the southern shore of Port Valdez near Anderson
Bay at approximately 146° 31’ west longitude and 612 05’ north latitude.
Anderson Bay is an indentation on the southern shore of Port Valdez. There
is no current or future planned access road to the projected LNG pfoduction
plant and associated marine facilities. Consequently, all transportation of
personnel, supplies and materials for construction and plant operation would
be by air and waterborne traffic.

The proposed plant site is located on the northern slope of steep hills
and is heavily wooded and intersected by small streams. The steep slope
continues into the bay reaching 100 fathoms water depth at 1000 feet

offshore.
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Process Description

The major components of the fully developed proposed LNG facility would
include four LNG trains (including dehydration, refrigerant separation and
liquefaction systems), four 800,000 barrel aboveground LNG storage tanks, an
LNG transfer system to load LNG tanker vessels and marine facilities to
berth and load LNG tankers. A cargo dock and personnel ferry landing would
be constructed at the west end of the site and would be connected to the LNG
plant and marine terminal by a service road. Other facilities would include
safety and control functions, power generation, water desalination,
wastewater treatment and other utilities.

The total storage capacity of the four LNG storage tanks (3,200,000
barrels) is intended to provide 5.3 days of storage at the proposed LNG
production rate of 2100 MMSCFD. The marine terminal is to be designed to
simultaneously berth two tankers of nominal 125,000 cubic meter capacity
approximately parallel to the shoreline in a minimum of 50 feet of water.

The proposed LNG Export Facility is in a preliminary design stage.
Numerical values quoted in the present report are based on design
conditions, anticipated performance, equipment specifications and/or
material performance data as indicated by YPLP. Actual operating values or
performahce may differ. In many instances, information is only approximate
and should be considered as representative of typical values. In some
instances, conflicting numerical values have been reported in material
submitted by YPLP - inconsistencies may therefore be present in the

technical information presented herein.
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Dehydration System
The feed gas would enter the liquefaction facility via the 42-inch

pipeline at approximately 1300 psig. 'Estimated -total throughput is
approximately 2300 MMSCFD. A side stream of approximately 2 MMSCFD would be
removed from the feed gas stream for makeup for the fuel gas system (actual
demand would depend on shortfall in fuel gas requirements and on the status
of loading operations). The estimated composition of the feed gas (units in

mole percent) is as follows:

Design Feed Gas Composition

Nitrogen 0.70
Methane 89.87
Ethane 5.94
Propane 1.88
i-Butane 0.75
n-Butane 0.82
i-Pentane 0.02
n-Pentane 0.01
n-Hexane 0.01

Feed gas water content is estimated to be 4.2 ppmv. Carbon dioxide, most of
the water and heaviér hydrocarbons are to be removed from the natural gas at
the Gas Conditioning Facility (GCF) located at Prudhoe Bay prior to entering
the pipeline transmission system. However, for design purposes, a carbon
dioxide concentration of 120 ppmv has been assumed. Although constrﬁction
and operation” of the GCF 1is not presently considered a part of the TAGS
application, decisions remain pending.

The feed gas in the 42-inch pipeline would enter the liquefaction system
where the first stage of pretreatment is dehydration. Prior to entering the
dehydration process, the feed gas would be divided into four 20-inch lines,
each going to separate but identical parallel trains ultimately leading to

liquefaction and storage. Each train would receive natural gas at a design



flow rate of 576 MMSCFD. The description that follows represents typical
anticipated characteristics of each of the four trains.

The feed gas would first enter a Feed Separator to remove pipe]ipe
liquids - accumulated liquids being removed from the separator via a 2-inch
blowdown 1line utilizing liquid level regulated control. (The proposed
dehydration system is shown in the following schematic diagrams.) Exiting
the feed gas separator, the feed gas would énter one of two.parallel Feed
Driers. Each drier is to contain molecular sieves with an anticipated
active drying time of 48 hours and an anticipated regeneration time of four
hours (two hours heating and two hours cooling). Parallel operation permits
reactivation of the offline saturated drier. The water impurity exiting the
active drier is anticipated to be one ppmv. Following the drier towers, a
Drier Afterfilter would be utilized to remove adsorbent dust from the feed
gas.

Reactivation of the saturated drier (offline) column would be performed
by a side stream taken from the dried feed gas stream exiting the active
drier. The side stream reactivation gas would have a flow rate of
approximately 23 MMSCFD. The reactivation gas would be heated to
approximately 500° F at a pressure of approximately 1265 psia and would
reenter the saturated drier to be reactivated in reverse flow direction.
Exiting the top of the drier, the reactivation gas would be cooled in a
Drier Reactivation Air Cooler (fin-fan type) followed by a Drier
Reactivation Separator to remove liquid water and condensed hydrocarbons.
The gas leaving the separator would 1) be compressed to feed gas pressure by
a b0-horsepower motor-driven non-lubricated centrifugal Drier Reactivation
Compressor and would be piped to the feed gas stream entering the active

drier, or 2) be sent to the fuel gas distribution system.



The dried feed gas leaving the Drier Afterfilter would enter a single
Mercury .Guard Vessel followed by a Mercury Guard Vessel Filter. The
presence of e]eﬁenta] mercury in the feed gas stream has been estimated to
be 0 ppbv (normal) and 20 ppbv (maximum) pending final analysis of the
supply gas. The purpose of the mercury guard system is to adsorb mercury to
protect subsequent components (primarily aluminum heat exchangers) of the
liquefaction train from the potential of mercury induced corrosion. Such
corrosion might occur with the existence of elemental mercury, particularly
in the presence of water vapor. The Mercury Guard Vessel is to contain
su]fur-imprégnated activated carbon with an anticipated operational life of
3-5 years depending on the mercury content of the feed gas. The guard
vessel material would be non-regenerative. The saturated adsorbent material
would be returned to the manufacturer for reclamation and/or proper
disposal. Sample connection points are to be provided at several locations

on the vessel to monitor for possible mercury breakthrough.

10
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Fractionation System

Refrigerants required in the proposed. refrigeration system for the
natural gas 1iduefaction portion of the facility would consist of nitrogen,
methane, ethane and propane. Nitrogen would be obtained from an onsite air
separation plant while methane would be obtained from the feed gas process
stream. The other hydrocarbon refrigerants (ethane and propane) are to be
extracted from the feed gas by a fractionation system. Only one
fractionation system would be provided for the entire facility but would
have the capability of utilizing treated feed gas following the dehydration
system from any one of the proposed four trains.

Feed gas for the fractionation system would be taken as a slipstream
consisting of approximately 235 MMSCFD (41 percent of the total single train
flow rate). During the process of extracting ethane and propane, effluent
gases consisting primarily of the remaining feed gas components flow back to
the liquefaction train from which it was taken (98 percent of the
slipstream; thus flow through the liquefaction train is not appreciably
reduced). The composition of the return flow to the main feed gas line is
estimated at 0.71 percent nitrogen, 91.40 percent methane, 5.41 percent
ethane, 1.19 percent propane and 1.29 percent heavier hydrocarbons. Minor
quantities of noncondensed gases are to be rejected to the fuel gas system
and to the liquefaction system. The extracted refrigerants, ethane and
propane, would amount to about one percent of the total slipstream. Ethane
would be produced at about 5.7 gallons per minute (1197 pounds per hour) and
propane would be produced at about 35.86 gallons per minute (8064 pounds per
hour). Onsite refrigerant storage tanks would consist of two insulated

26,000 gallon ethane tanks (design conditions 38° F and 377 psia) and two

11
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and outer wall LNG storage tanks of the double-integrity type, the walls
either being precast or cast-in-place. An evaluation of each system on
several important parameters led to a tank/impoundment system ranking which
indicated advantages in most categories of the double-integrity tanks. The
conventional metal double wall tank with a separate high external concrete
wall dike was also selected as a possible design configuration. Other
design configurations were eliminated for the specific site for various
technical and/or economic reasons. Basic selected configurations receiving
additional study are shown in the following drawing. It was concluded by
YPLP that final selection among the three LNG storage tank design
configurations would best be made after further analysis and competitive
bidding (including cost and construction schedule).

The following provides a brief description of each of the three selected
tank designs based on the limited information available to the FERC at this
time. It was indicated that all tanks are to be designed, fabricated,
erected, inspected and tested in accordance with Federal Regulation 49 CFR
Part 193 - 1989 Edition, API Standard 620, Appendix Q - 1990 Edition and
NFPA 59A - 1990 Edition.

Additional information on the proposed design configurations and partial
construction details can be found in the YPLP original material submitted to

the FERC - Volume II, Response 7, Tab O.

Type T-2 CBI Conventional Metal Double Wall Tank - The proposed Type T-2
conventional metal double wall tank would be constructed with metal inner
and outer walls, a flat bottom and a suspended horizontal inner tank roof
deck. The 87’-6" high by 270’ diameter inner shell is to be fabricated with

9 percent nickel steel and the outer shell - 96’ high by 280’ diameter is to
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be ASTM A553 - type 1 or ASTM A353 carbon steel. The umbrella type roof is
to be fabricated with ASTM A516-70 carbon steel.

Within the inner tank, a distance of 7’-9" is to be provided between the
max imum 1iqdid level and the aluminum horizontal suspended deck (which is to
support 24 inches of perlite insulation) to allow for calculated internal
sloshing wave that may be induced by an earthquake plus 12-inch wave runup.
Anchorage of the inner tank against earthquake uplift loads is to be
provided by 148 stainless steel straps welded to the inner tank and imbedded
in the ringwall foundation which supports the tank.

The annular space between the shells of the double wall LNG storage tank
is to be a composite insulation system with a total thickness of 60 inches
(48 inches of 1loose fill expanded perlite and 12 inches of resilient
fiberglass blanket insulation fixed to the outside of the inner tank). The
resilient fiberglass blanket is designed to control compaction of the
perlite insulation due to expansion and contraction of the insulation space.

The suspended deck insulation system is to consist of 24 inches of loose
fill perlite supported by a 0.1875-inch aluminum alloy lap welded deck. The
deck is to be secured by a series of rods or bars attached to the outer tank
roof. Sufficient breathing area is to be provided through the deck to
prevent differential pressure from occurring across the suspended deck. The
space between the outer roof and the suspended deck is to contain natural
gas remaining at essential ambient temperature under normal operating
conditions. The inner tank bottom load-bearing insulation is specified as
20 inches of foamglass. In combination the described insulation system is
designed to provide a maximum calculated LNG storage tank boiloff rate of

0.05 percent per day of full contents.
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environment to minimize corrosion on the underside of the secondary steel
bottom and is an additional barrier in the event of a spill. An electrical
foundation heating system is to be installed beneath the outer tank within
the center concrete slab to eliminate freezing of the subgrade and prevent
frost heave.

The concrete ringwall is to be built in two stages. Stage I concrete is
to be placed after the rock anchors are installed. Stage II concrete is to
be placed after completion of the horizontal prestressing and prior to

construction of the steel expansion joint.

Type T-4 Preload Double-Integrity LNG& Storage Tank - The second proposed
type of double-integrity LNG storage tank is the double concrete wall tank.
Both. the inner and outer tank walls would be of prestressed concrete,
separated by a perlite-filled annular space. The outer tank would consist
of a prestressed concrete wall, a carbon steel subfloor and a 0.3125-inch
carbon steel plate roof (with or without a concrete overlay) supported by a
framework of radial ribs and the outer tank coﬁcrete wall. The inner tank
would consist of a prestressed concrete wa11, a 9% nickel steel floor and an
outer roof-suspended insulation deck.

It is reported that the double concrete wall option is practicable in
two alternative construction modes. One 1is field installed precast
concrete; the other is cast-in-place concrete. The precast panels would be
full height x 8’ width - manufactured in the Seattle, WA area and barged to
the site. If cast-in-place on site, the walls would be constructed in
successive rings 6.5’ to 10’ in height. Propoﬁed designs by Preload are
presented following the CBI drawings. For either mode, the outer wall

height is 111’-6.5"; the inner wall height is 107’-1.5"; and the maximum
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stored 1liquid height is 101’. Other wall dimensions depend upon the
particular construction mode (precast shown in parenthesis): inner wall
outside diameter - 240’-9" (240’-5"); outer wall outside diameter - 251’-2"
(250’-7"); inner wall maximum thickness - 16" at base; outer wall maximum
thickness - 19" at base. (Top wall thickness of both inner and outer
precast walls is to be 12".)

Both the inner and outer prestressed concrete walls would be cast
integrally with a 0.25" (ASTM Al31 Grade C) carbon steel liner on the
outside face. This composite wall would be subject to biaxial compression
by means of circumferential and vertical prestressing. Preload indicates
that load-resisting capacity derives mainly from this compression and that
it would equal or exceed the tensile stresses imposed by the service loads
and would be sufficiently large to 1imit the tensile stresses and concrete
cracking imposed by accidental loads. The liner is to be tested by vacuum
box or by dye penetrant methods before concrete is placed, depending on mode
of erection. It is to form an inseparable and composite part of the wall
and is to provide a permanent barrier against vapor and liquid penetration.
The bottom 12" to 20" of the barrier is to be 9% nickel steel which is to be
welded to the 9% nickel sketch plates that lie under the tank walls.

Horizontal prestressing is to be applied by means of high-strength wires
which are to be wound in a continuous helix around the tank. Pneumatic
mortar (gunite) applied on each layer of wires is to bond the wires onto the
wall and is intended to result in a uniform, monolithic concrete shell. A
final covercoat of pneumatic mortar is intended to provide positive
protection against wire corrosion. The magnitude of hoop compression (and
hence the number of wires) required at a given level is to be equal to or

greater than the hoop tension to be induced in the wall by the contained
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liquid. The profile of the post-tensioning force is to be designed to
correspond closely to the hydrostatic pressure as it varies with liquid
depth. Vertical prestressing is to be applied by means of linear multi-
strand tendons spaced uniformly around the tank circumference either by
pretensioning of the precast panels or by post-tensioning in the case of
cast-in-place wall construction.

The inner wall is to be designed only for hydrostatic loads, controlled
thermal loads (during cooldown) and seismic loads. The outer wall is to be
designed for imposed environmental conditions (snow, wind, etc.), the full
hydrostatic load of the tank contents, the internal vapor pressure and the
specified earthquake loads. The design is to provide for thermal shock from
an inner tank spill with crack penetration limited to one-half the concrete
wall thickness. Each wall is to have a sliding base which is intended to
permit radial movement (i.e., symmetrically with the tank center) in
relation to the foundation.

The tank insulation system is to be comprised of a 44" average thickness
of perlite in the annular space between inner and outer prestressed concrete
walls, a 12" thickness of load-bearing cellular glass blocks beneath the
inner tank floor, a balsa block footing beneath the inner concrete wall and
a 26" thickness of fiberglass blankets supported by the inner tank
insulation deck. The insulation system design is to limit storage tank
boiloff to 0.05 percent per day of full tank content. Present design
information does not specify the desirability or necessity of a resilient
fiberglass blanket within the insulation space to prevent compaction of the

perlite insulation.
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LNG Ship lLoading Facilities

The proposed fully developed marine facilities are to include two LNG
loading docks. The primary function of the LNG loading facilities would be
to transfer LNG from the LNG storage tanks into LNG ships for export
purposes. In addition, a liquid nitrogen loading system is to be available
at LNG Loading Dock 1 (only). Other services, including supply of potable
water, boiler makeup water and bunker fuels are not to be provided at the
berths. The LNG loading facilities are to provide access to 55 foot water
depth suitable for berthing of LNG ships ranging from 125,000 to 135,000
cubic meters and presumably suitable for next generation LNG ships with
capacities of up to 165,000 cubic meters.

Typically, an LNG berth would consist of the following components: a
loading platform carrying all piping and equipment required for operating
the berth, breasting dolphins, mooring dolphins, an access trestle to shore
with roadway and pipeway and interconnecting walkways between dolphins and
loading platform. The marine facilities are to include two LNG berths.
Under one scenario, construction of Dock 1 would be part of the initial
deve]opment: The proposed Dock 1 would be suitable for port side or for
starboard side berthing to provide maximum operating flexibility. Dock 2
would be built as market requirements indicate.

Facilities at the proposed LNG docks are to include: an LNG loading
system, an LNG vapor recovery system, instrument air, gaseous nitrogen,
liquid nitrogen (Dock 1 only since supply is normally obtained at the
receiving terminal), safety systems and a Dock Operations Building. Loading
operations would be controlled from the Main Control/Marine Operations

Building.
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The proposed LNG loading platform would consist of an upper deck at an
elevation of 55 feet above MLLW and a lower deck, providing access to LNG
and utility piping, at an elevation of 43 feet above MLLW. (The upper and
lower deck configuration is to be determined on the ability to accommodate
potential LNG spills at the dock.)

LNG would be transferred from the LNG storage tanks using the internally
mounted LNG pumps. Each storage tank is to be provided with four 7500 gpm
pumps used for transfer and one 500 gpm pump for circulation. The design
ship loading rate is 10,000 cubic meters per hour (44,000 gpm), typically
resulting in a 12-hour filling time using seven LNG loading pumps at design
flow. LNG would be transferred to the docks using two parallel 24-inch
cryogenic insulated loading 1lines for each dock. During non-loading
periods, LNG would be circulated from storage through one of the parallel
lines to the dock and return by the other parallel line to storage using the
500 gpm circulation pump to maintain operating conditions within the lines.

Articulated marine loading arms on each dock are to consist of four 16-
inch liquid loading lines and one 16-inch vapor recovery line. Shutoff
valves would be located in the 24-inch loading lines both onshore and at the
docks. Additionally, each articulated arm would be provided with a
hydraulically-operated Powered Emergency Release Coupling (PERC) consisting
of double ball shutoff valves and an emergency release coupler. The PERC
system would be utilized in emergency situations and not for routine
connection/disconnection of the loading arm from the LNG ship during normal
operations.

A hydraulically-operated quick connect/disconnect coupler (QC/DC) on
each arm may be used to provide connecting and disconnecting with the LNG

ship during normal operations. Consideration also is being given to use of
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bolted flanges. Loading arm controls are to be installed at a strategic
location at the upper deck. In addition, a portable remote control unit
would be provided for manipulation of the loading arms from locations other
than the primary control console.

A vapor recovery system would be provided to accommodate vapor evolved
from the loading process (and from the normal boiloff vapor from the four
LNG storage tanks). Vapor from the loading process would be transported
onshore by a 24-inch cryogenic insulated line, combined with boiloff vapor
from the LNG storage tanks and compressed in Boiloff Compressors. A Boiloff
Vapor Desuperheater would be used to maintain cold temperatures entering the
compressors. The boiloff compressors would consist of three 6400 horsepower
turbine-driven centrifugal units. Discharge from the compressors is to be
sent to the facility Fuel Gas Header at a pressure of 370 psia. One
compressor would be required during non-loading operations (to accommodate
boiloff from storage tanks), while an additional compressor would be
required for each ship being loaded.

Proposed dock facilities and schematic diagrams of the loading and vapor

recovery systems are shown in the following drawings.
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Instrumentation and Control System

The control system for the facility is to be based on distributed
control and sequential logic hardware using microprocessor technology in the
control of continuous analog loops, on/off commands such as start/stop of
pumps or open/close of remotely operated valves and alarming of off-normal
operating conditions. Normal interlocking and sequencing functions also are
to be accomplished with the system. A programmable logic control system
(PLC) is to be used for all shutdown logic and hazard controls.

A distributed control system (DCS) design is to be designed to provide
continuous operation and to furnish control emergency shutdown logic for the
facility. (It also 1is to provide selected monitoring and control of
associated pipeline compressor stations and main line valves.) In addition
to providing operators with the ability to monitor and control plant
processes and utilities, the control system is to allow shutdown safety and
security functions from central consoles Tlocated in the plant control
centers. The system is to have full-custom graphics and reporting
capability.

Initially, under one scenario, the DCS and the PLC systems are to be
designed for two process trains, associated utilities, two LNG storage tanks
and two marine terminals. Hazard detection and control for all facilities
also is to be included in the design. The systems are to be of modular
construction and be capable of handling future expansion up to a total of
five process trains and associated utilities, storage facilities and hazard
detection and control.

The DCS and PLC includes the following control and monitoring areas:
Main Control/Marine Operations Building; Dock Operations Building;

compressor control rooms; Turbine-Generator Control Room; and the Fire
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Station. The DCS is to interface with the PLC and is to include redundant
data communication (data highways) which communicate by means of redundant
lTocal control networks through highway gateways. The PLC is to transfer
data to the DCS using fault-tolerant communication modules and data highway
ports. The following overall reliability criteria are intended to apply to
the DCS:

No single failure of an operator station control unit (processor) is
to jeopardize the function of the operator console or other device
on the data highway;

In the event of a control or process interface unit failure, the
control system is to be designed to provide for transfer of that
units monitoring and control function to a secondary backup unit
with identical capabilities;

Sufficient equipment is to be provided to give a fully redundant
communication system. Transfer from primary to secondary channels
is to be automatic with no disruption in monitoring or control
capabilities;

A11 power supplies within each DCS are to contain redundant power
supplies with automatic switchover on failure;

The unit is to have redundant control and communication devices and
is to be double ported so it may connect to a redundant data highway
system.

A supervisory computer is to be provided as an auxiliary system to the DCS.
The auxiliary system is to provide the following:

Access to real-time data acquisition

Advanced control implementation

Expanded data retrieval

Detailed report generation

Process/utilities studies

Process modeling

High speed information transfer

Predictive maintenance
Emergency procedure instructions

The PLC is to consist of state-of-the-art microprocessor-type processing
and communication modules that interface fully with the DCS. The system is
to be of stand-alone type having its own power supplies, termination racks
and fault-tolerant processing modules to provide high reliability. The
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control and emergency shutdown philosophy is to be based on a "deenergize to
trip" scheme which represents what is considered by YPLP to be the safest
approach to opefations. (It is recognized by YPLP that this philosophy may
jncrease the opportunity for nuisance trips and therefore adversely affect
"on-line" time to some extent but its intention is to ensure that the plant
is to revert to a safe condition in the event of equipment or instrument
fai]ufe.) The system is to incorporate fault-tolerant PLC capabilities for
shutdown, alarm and critical control Tlogic functions. Field input and
output signals for DCS and PLC, both analog and discrete, are to be
terminated in racks located at specified locations in the plant.

A more detailed review of the facility control system, including
discussion of a Sequence of Events Recorder, an enhanced vibration Machinery
Monitoring System (for major rotating equipment), a Management Information
(Computer) System, a Supervisory Control and Data Acquisition System and
various other items, is provided in the YPLP original material submitted to

the FERC - Volume V, Response 10.
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Control Centers

The Distributed Control System and the Programmable Logic Control

System includes the following control and monitoring areas:

Main Control/Marine Operations Building - The purpose of the centrally
located building is to control and monitor the process and utilities areas
as well as to provide the same functions for the two marine terminals, the
LNG storage tank area and the marine flare. Five four-station and one
three-station operator consoles are to be furnished to implement the above.
Provisions are to be made for a Management Information System to telemeter
facility operations data to Anchorage. The control and information
capability also is to provide for Remote Terminal Unit data interchange
between the LNG facility, the Gas Conditioning Facility, pipeline compressor
stations and mainline valve stations. Shutdown control of compressor

stations and mainline valves also is to be included.

Compressor Control Room - Each liquefaction train includes a Compressor
Building that is to contain five turbine-driven process refrigerant
compressors and an associated control area, the buildings being located on
the south end of each train. These control areas are to provide fully
equipped two-station operator consoles for startup, monitoring and control

of the turbine machinery equipment.

Turbine-Generator Control Room - The facility Power Generation Building is
to be located east of the Main Control/Marine Operations Building and north
of Liquefaction Train A. To be included in the building is the

Turbine/Generator Control Room for control and monitoring of the power
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generation, utilities, effluent treatment, firewater intake structure, cold
flares and refrigerant storage area. The two-station operator console also

is to be used for backup control of the utilities facilities.

Dock Control Room - Each dock is to be provided with a Dock Operations
Building. The control portion is to be equipped with visual display units
and alarms only. Systems are to include hard wire connections for data

transfer to the LNG ship computer system.

Dock Operator Shelter - The operator shelters to be located on the loading
docks are to be used to facilitate connecting and disconnecting the ship to
and from the loading arms. Once accomplished, all monitoring and control is

to be from the Main Control/Marine Operations Building.

Fire Station - The facility Fire House is to be attached to the west side of
the Main Control/Marine Operations Building. This structure is to house a
single reduced function operator station for monitoring the plant hazard
detection and control system. Presently it is envisioned that the Fire

Station would not be manned by full-time staff.
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Hazard Detection System

Hazard detectors are to be positioned in strategic locations throughout
the facility. The detectors are to consist of combustible gas,
ultraviolet/infrared (UV/IR), smoke (ionization), high temperature and Tow
temperature units. Precise numbers and locations are to be determined in
the final design. The general philosophy of detection devices and logic
systems stipulated by YPLP is outlined below.

Hazard detectors are to 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 facility; and to initiate aufomatic
discharge of selected fire control systems. Each hazard detector is to
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 is to occur only if two or more hazard detectors in a
given area are in alarm mode simultaneously. See the following figures for

preliminary hazard detector locations.

Combustible gas detector installation is to 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 Tiquid pump

Each flammable gas compressor

Inside each gas turbine enclosure
Refrigerant storage area

Near LNG ship loading arms

Liquefaction trains

Fin-fan coolers/condensers
Fractionation area
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Low temperature detectors are to be a minimum of two point-type detectors or

one continuous strip-type detector - installation to include 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
Below LNG loading arms on both docks

It was indicated that the low temperature detectors are to have a factory

set point of -40° F with a field adjustment to -50° F.

Smoke detectors (ionization) are to be installed inside all buildings within

the plant complex.

Ultraviolet/infrared (UV/IR) fire detectors are to be installed in the

following areas:

Each LNG storage tank

LNG loading arms on each dock
Refrigerant storage area
Liquefaction trains

LNG impounding areas
Fractionation area

Diesel firewater pumps

Diesel fuel storage tanks
Natural gas and refrigerant compressors/turbines
Fin-fan coolers/condensers
Compressor lube o0il skids

In all cases, UV/IR detectors are to be installed in pairs.

High temperature detectors are to have a set point of +248° F.
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Hazard Control Systems

Several different types of chemical agents are to be available for
fighting fires within the facility. The type of agent to be used in a
specific situation is to depend on the characteristics of a particular event
and on the relative effectiveness of the various agents on that particular
type of fire. See the following figures for preliminary hazard control

lTocations.

Low-expansion foam is effective for extinguishing fires of ordinary liquid
hydrocarbons. Semi—fixed low-expansion foam systems are to be installed on
all diesel storage tanks with capacities greater than 200 barrels.
Fluoroprotein foam concentrate suitable for use with either fresh water or
seawater is to be used to produce the low-expansion foam. Portable devices

for producing and dispersing low-expansion foam also would be available.

High-expansion foam is to 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 is to be used to decrease the size of the
flame and thus reduce the amount of radiated heat. Installation of fixed
location high-expansion foam generators is to 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
Two LNG impounding areas (onshore) for holding dock spills
The number of generators to be installed in each location is to be
determined during detailed design. The overall design intent is to provide
sufficient generators to produce a six-foot thick blanket of foam over the

protected area within two minutes. Portable high-expansion foam generators
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Hand portable fire extinguishers containing an approved gaseous
extinguishing/inerting agent are to be installed in all buildings or rooms

that house electrical or electronic equipment.

Mobile and portable fire fighting equipment is to include the following:

Two fire trucks (water only)

One fire truck (high-expansion foam)

One fire truck (water and low-expansion foam)

Six portable high-expansion foam generators

One 3000 1b, skid-mounted, dry powder unit on wheels with hose
reels and one monitor

These equipment units are to be located at the Fire Station. Portable and
mobile foam producing equipment and the water fire trucks are to be capable

of being connected to hydrants on the firewater distribution system.
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Firewater System

Firewater supply and distribution systems are to be provided for
extinguishing Class A fires; cooling tanks, structures and equipment exposed
to excessive heat radiation from fires; produeing low- and high-expansion
foam; and dispersing flammable vapors. The design of the firewater supply
and distribution system is to 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 1000 gpm for hand hose streams for a period of not less than
two hours. Jockey pumps are to maintain 150 psig system pressure.

Firewater is to be supplied from two independent pumping sources. (See
the following figure for a schematic representation.) A 570,000 gallon
Fire/Utility Water Tank is to 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 is to be designed to supply the entire plant distribution
loop with seawater if demand exceeds the capacity of the fresh water system.
Seawater is to 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.

Initial firewater requirements are to be supplied by the motor- and
diesel-driven fresh firewater pumps (4000 gpm each). When the firewater
demand exceeds the pumping capacity or when the water supply in the
Fire/Utility Water Tank reaches the low alarm level, the seawater pumping
station is to be automatically activated. The electric fresh firewater pump
is to start upon receipt of a low pressure firewater loop signal. The

diesel-driven pump is to be activated if the primary electric pump is unable
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to maintain system pressure. The seawater pumping station is to be placed
onstream automatically and is to be designed to maintain system pressure at
maximum anticipated demand.

The firewater distribution network is to be a wet underground main with
hydrants and monitors strategically located throughout the facility.
Sectional isolating valves of the post-indicating type are to be
incorporated in 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. Design details and location of strategic components remain
pending.

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

Fixed location, adjustable monitors are to be used to protect tall
vessels such as fractionation and 1liquefaction columns and to provide
additional water cooling capability in process areas. Monitors are to have
a design flow of 500 gpm and a maximum range of 100 feet.

The firewater loop in the LNG storage tank area is to 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 is to be
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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.) In order to conserve water
and reduce demands on the impoundment area sump pumps, the spray system on
each tank is to be sectionalized. Only those sections that are needed in a
given situation are to be activated. The piping, valves, etc., from the
roof of each tank down to the grade level drainage trench also are to be
water sprayed.

The refrigerant storage area is to 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
surraunding equipment.

Fire fighting provisions at each of the two docks are directed to
protection of the dock facilities. The firewater systems are to include a
firewater distribution system (normally dry), three hydrants (with hose
racks) at strategic Tlocations at the Tloading 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, vremote on-off firewater monitors to protect the Tloading arms.
Additionally, a fixed water spray system is to be provided on the gangway,
LNG Drain Drum, LNG piping and critical valves. A fixed water spray system

also is to be provided on the outside of the Dock Operations Building.
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Spill Containment

At the present stage of design, spill containment systems for the
proposed facility are tentative, final configurations are to be developed as
design progresses. The impoundment systems are to be designed to comply
with Federal Regulation 49 CFR Part 193 which requires that each LNG
container and each LNG transfer system have an impoundment capable of
containing the quantity of LNG that could be released by a credible
accident. YPLP indicates that containers in the proposed facility requiring
such impoundment include: Tliquefaction system main cryogenic heat
exchangers, LNG flash drums, LNG storage tanks and loading arm drain tanks
on each loading dock. Similarly, YPLP indicates that 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. Each of the containers and transfer systems are to
have an impoundment, although each is not required to have an exclusive
system; a properly designed system may serve a combination of containers
and/or transfer systems. The volume of each impounding system is to be
sufficiently large 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. Detail configurations are not
available at this time.

For the proposed conventional metal double wall storage tank
configuration (Type T-2), containment of LNG in the event of liquid spi]]agé
from the inner tank is to be provided by a Class 2 impoundment system, using
an external high concrete wall dike capable of withstanding the hydrostatic

head of the impounded LNG, the rapid thermal shock, the hydrodynamic action,
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etc., resulting from a tank failure as required by subpart 193.2155 of 49
CFR-193. The prestressed concrete containment dike is approximaté]y 92’-3"
high above grade, 314’ outside diameter with a 2’-thick wall to be separated
from the storage tank outer shell by a 15’ annulus. The top of the wall is
to be set at the same elevation as the top of the inner tank. While the
containment dike enclosure is to be equivalent to 137 percent of storage
tank contents, subpart 193.2181 requires a minimum capacity of 150 percent
for Class 2 LNG storage tank impoundment. Quiescent full tank contents
would fill the containment to a Tevel of 67'. '

The spill containment system consists of the rock subgrade and the
prestressed wall, which is to be keyed into the rock to provide a connection
between the elements. The wall is to be prestressed both vertically and
horizontally to resist liquid pressure from the full contents of LNG from
the inner tank and the coincident thermal gradients through the wall. The
prestress levels are to be selected to maintain minimum compression zone in
the wall under this condition. The wall foundation is to be an enlarged
extension of the wall and keyed into the bedrock. It is the intention that
the weight of the wall be sufficiently large to resist the seismic and wind
uplift forces acting on the foundation; consequently, rock anchors would not
be required.

Because of the high snowfall in the area it is proposed that the annular
space be covered with a roof to eliminate the accumulation of snow and ice
between the tank and the wall. A gravity drainage system to sump pumps in
the annular space is also to be provided. Ventilation fans would be needed
to assure a flammable vapor mixture does not collect in the annular space.

Each of the other proposed LNG storage tank configurations (Type T-4 and

Type T-6) are to be constructed with an integral concrete outer wall which
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YPLP indicates is to serve as a Class 1 impoundment system capable of
holding 110 percent of the tank contents. The use of an outer wall of a
double-wall tank as a dike is permitted by DOT regulations in Sections
193.2153(a), 193.2161(b) and 193.2155(c), provided that the concrete wall is
designed to withstand the equivalent impact loading of collision by, or
explosion of, the heaviest aircraft which can take off at the Valdez
airport. This type of equivalent impact analysis has not been conducted for
either of the two double- or increased-integrity tank designs proposed by
YPLP and as such do not presently meet the DOT regulations. We recommend
that YPLP submit to DOT for approval and to the FERC the equivalent impact
load analysis required by DOT regulations. If written approval of the
impact analysis cannot be obtained, YPLP shall construct a separate and
independent impounding system for such storage tanks consistent with
existing standards and codes.

Potential spills or leakage from rundown piping extending from each of
the four liquefaction trains to the LNG storage tanks and from the storage
tanks to each dock is to be accommodated by sloped impoundment trenches
which vary in width from 10’ to 40’, depending on number and size of pipes
in the pipe racks. Concrete walls of these LNG impounding trenches
would vary from 4.5 to 9 feet high. The trenches are to be subdivided to
limit liquid exposure areas.

Each LNG storage tank would have an approximately 30-foot wide by 100-
foot long by 9-foot high impoundment trench for the 24-inch LNG fill and
withdrawl 1lines. Each impoundment would provide containment of spills
associated with the horizontal lines from the common pipe rack to the base
of the LNG storage tank. Since all LNG transfer lines would enter or exit

through the tank roof, the 24-inch fill and withdrawl Tlines would have a
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vertical segment from the base of the tank up to the roof--a distance of 96
feef for type T-2, 112 feet for T-4, and 91 feet for T-6.

Part 193.2161 of the DOT regulations prohibits any penetrations of a
dike 1in order to accomodate piping. As a result, the vertical piping
segments would be external to the outer tank wall of the type T-4 and T-6
tanks, and external to the impoundment as presently configured. The final
design of the spill containment systems will also need to provide for
impoundment of the vertical segments of the fill and withdrawl Tlines.

Each 1liquefaction train is to have a curbed impounding area for
containing LNG released from within the train or from the rundown piping.
Each impo;ndment is to provide local containment with drainage to the west
side of each liquefaction train and then north via a rundown trench to the
main LNG pipe rack impoundment. The local containment is to surround and to
accommodate leakage from the Main Cryogenic Heat Exchanger, the LNG Flash
Drum and from associated LNG transfer pumps, MR/Flash HeatAExchanger and
High Pressure MR Separator. The concrete curbed containment surrounding the
LNG components is estimated to be 50’ x 100" x 6" to 9" deep. The LNG
rundown trench is estimated to be 10’ x 450’ x 6’ deep with a two percent
slope toward the main LNG pipe rack impoundment and is to be subdivided to
limit liquid exposure area.

Perhaps the most difficult design task is to develop effective spill
containment and diversion for the loading docks and associated trestles.
Curbed concrete spill containment is to be provided beneath the LNG loading
arms at each dock. Although several arrangements have been proposed to
accommodate potential spills and possible diversion to an onshore
impoundment, a final configuration has not been presented.

Equally difficult is to design spill impoundment systems that retain the
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required‘containment capacity at a site that may experience more than 500
inches of snowfall each year. Various ideas were discussed for snow control
(snow removal from dikes, snow roofing, heat traced dike floors, etc.) but
the issue remains unresolved. Although it was not discussed at the meeting,
in addition to the above concepts, YPLP should be aware of a concentric
"pipe-in-pipe" containment design system. The latter concept may in a
limited way reduce snow control and removal activities around some specific
piping arrangements, but may be of limited value in its use around flanges,
elbows and other non-linear piping. Another potential application of this
concept is impoundment for the vertical segments of the fill and withdrawl
lines for the LNG storage tanks. However, it should be made clear that this
design concept would be in addition to already planned containment systems.

The two 26,000 gallon ethane and two 430,500 gallon propane refrigerant
storage tanks are to be contained in a remote impounded area approximately
260 feet south of LNG Storage Tank 1. It was indicated that design of the
system is to be in accordance with applicable standards recommended by API
2510, Design and Construction of Liquefied Petroleum Gas (LPG)
Installations.

YPLP indicates that the facility is to be equipped with state-of-the-art
responsive spill and hazard detection systems. The systems are to
automatically actuate shutdown of the affected components as required by 49
CFR Part 193. YPLP also indicates that the detection and shutdown time for
any sizable spill should be shorter that 10 minutes. However, in keeping
with code requirements, the impounding areas are to be sized to contain 10

minute spills.
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Electrical Power Generation

The facility is to be designed to provide total electric power
requirements onsite. Power generators are to consist of seven 8.8 ‘MW gas
turbine-driven Mars GSC 12000 units manufactured by Solar Turbines. Power
is to be generated at 13.8 kV, 3 phase, 60 Hz. Two of the turbine-generator
units are to provide "black start" capabilities, i.e. the turbines being
- capable of operation with diesel fuel in the event that natural gas supply
is interrupted. The high voltage power is to be reduced to operating
voltage by transformers 1oc§ted at major facility entities. Each major
entity is to have an essential bus to provide power to more critical
controls and components. |

A1l electrical transmission/distribution 1lines are to be provided

underground.
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Emergency Access Road

As a result of the remote location of the proposed site and lack of an
all-weather vehicular access road, the primary access/egress to the plant
for operating personnel, contractors, materials and supplies would be
waterborne transportation using the cargo/personnel ferry dock located west
of the main terminal facilities in Anderson Bay. If an emergency situation
necessitated the evacuation of plant personnel, either tugboats present at
the terminal or worker transport boats would be used. Similarly, waterborne
transportation would be required to receive any medical or emergency
personnel and equipment at the site. Yukon Pacific also plans to make
arrangements with Alyeska and the U.S. Coast Guard to mobilize their boats

in an emergency situation.

During summer months, an overland emergency egress route would be
available at the east end of the site using the TAGS pipeline right-of-way.
Yukon plans to maintain this right-of-way as an unimproved private trail,
removing brush to facilitate pipeline surveillance. While this route would
allow evacuating personnel to reach the Alyeska Terminal, about 3.3 miles
away, it is not envisioned to provide access for emergency personnel and

equipment to the terminal.
The need for access to an LNG facility is addressed in the DOT

regulations, under Subpart B - Siting Requirements. Specifically, Part

193.2055 requires in part:
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...In selecting a site, each operator shall determine all
site-related characteristics which could jeopardize the
integrity and security of the facility. A site must
provide ease of access so that personnel, equipment, and
materials from offsite locations can reach the site for
fire fighting or controlling spill associated hazards or
for evacuation of personnel. (emphasis added)

Plant access is also addressed in NFPA 59A. Under 2-2.1, some factors
to be considered in selection of plant site locations include:

(b) Accessibility to plant; at Tleast one all-weather
vehicular road shall be provided. (emphasis added)

The principle reliance on waterborne transportation for emergency
evacuation of personnel and for access of medical and emergency personnel
and equipment raises several concerns. During severe weather conditions,
boats may be unable to reach the terminal to evacuate personnel or to supply
emergency personnel and equipment. The cargo/personnel ferry dock, at an
elevation of 25 feet, would be well below the 75-foot design tsunami and
slide-induced wave runnup. Further, an easterly wind could place the
cargo/personnel ferry dock -- the only year-round access point -- within the
range of flammable vapors under some LNG spill scenarios. These concerns
raise questions on compliance with the all-weather vehicular road

requirement in NFPA 59A, as well as the ability of waterborne access to meet

the ease of access requirement in Part 193.2055.

The conversion of the TAGS pipeline right-of-way into an all-season
emergency access road could alleviate these concerns as well as providing

several benefits:

- the road would provide a second principal access point at the
opposite end of the site from the cargo/personnel ferry dock;
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the overland road would provide a second mode of emergency access
to supplement or substitute for waterborne transportation;

medical and other emergency equipment could access the site more
quickly by an overland route and would be unaffected by severe
marine weather;

an overland road would provide direct access for contractors,
maintenance specialists and their equipment to perform non-routine
repairs at the facility. In some cases, early repair or
replacement of critical components can prevent a simple problem
from developing into more serious consequences;

an overland access road connecting with the Alyeska Terminal would
enable both facilities to "pool" their mobile fire fighting
equipment and provide mutual aid in the event of a hydrocarbon fire
or other serious incident at either facility; and

However, the staff recognizes several obstacles in converting an

unimproved trail -- primarily designed to permit the passage of pipeline
construction equipment on the right-of-way -- into an all-season access
road:

additional clearing, cut and fill, and bridge construction would be
required.

the high potential for rock slides and avalanches would present
continuing maintenance difficulties.

snow removal for the 3.3-mile road.

Regardless of the above obstacles, the staff believes that the safety

and operational benefits of the all-weather access road clearly offset the

problems.

Further, the all-weather access road would comply with NFPA 59A

and Part 193.2055.

While the Alyeska Terminal would be outside the hazard rangé of any

credible accidents at the LNG facility, communication between the two

facilities is essential to ensure that a serious incident at one facility or

the associated shipping does not propagate to the other facility. It
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therefore appears prudent to establish a direct telephonic linkage between
the two facilities solely devoted to emergency usage. Further, the
respective emergency plans at each facility should identify potential
incidents which could affect the adjacent facility and a procedure for

notification and response.
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Conclusions and Recommendations

Study and evaluation of information submitted by Yukon Pacific Company
L.P. (YPLP) has been completed by the authors for the facility in its
preliminary design and preconstruction state. Particular emphasis has been
placed on cryogenic processes, relevant safety systems and associated
utilities. Clarification of specific material was provided by YPLP at the
recent technical conference and site inspection conducted by Federal Energy
Regulatory Commission (FERC) staff and cryogenics consultants on May 26,
1992.

Through careful consideration of existing cryogenic design, consistent
with and acknowledging the present state-of-the-art, it must be recognized
that additional detailed engineering analysis will be required to complete
the intended review process. Although considerable care has been taken and
extensive effort has been made by YPLP and its contractors in designing a
facility embodying safeguards (including hazard control and safety systems)
to either prevent the occurrence of accidents or to reduce the impact of
credible accidents, the detail design remains in a preliminary stage.

Notwithstanding the fact that the material submitted by YPLP to the FERC
is extensive, considering the initial phase of design, supplemental
information is required before a more definitive assessment can be made on
the adequacy of design and on the adherence of the design to various
applicable standards, codes and engineering practices. Areas of particular
interest and concern where supplemental information is required include: 1)
final selection of LNG storage tank contractor in order to establish design
details, 2) confirmation of final design for dock facilities, particularly
the details that will define spill containment, hazard detection and hazard

control systems, 3) impoundment for the vertical segments of the storage
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tanks fill and withdrawl 1lines, 4) specific manufacturer, number and

locations of hazard detection devices throughout the facility (only general

locations without specific numbers have been presented in many instances),

5) specific hazard control systems, including chemical quantity, unit

locations, dispersion flow rates and foam confinement techniques, 6)

specific interrelationship between the hazard detection system and the

hazard control system that is to provide automatic emergency shutdown and
actuation of hazard control devices, 7) design details and hazard control
systems for the refrigerant storage vessels, 8) detailed procedures to
define snow control and/or removal techniques for the heavy snowfall at the
plant site to prevent adverse influence on operations and safety systems

(especially spill impoundment systems), 9) analysis of safety considerations

relating to the large quantity of refrigerants (MR fluids, propane and

ethane) contained in the process areas and the desirability of containment

systems to accommodate potential refrigerant spillage and 10) the need for a

permanent access road for emergency access/egress purposes. Supplemental

submissions made by YPLP will be reviewed as appropriate.
In addition to the above requirement for supplemental technical
information, the following specific recommendations are made:

1) It 1is recommended that an additional technical conference (or
conferences) be held as engineering design develops so that present
areas of uncertainty may be more fully explored. These conferences
should be held prior to initiating construction at the site. At
least one technical conference should be held prior to initiation of
construction after designs are finalized and major vendors
(including LNG and other major storage tanks) have been selected and
complete design details have been made available to FERC staff. The
applicant shall also provide design details to the Office of
Pipeline Safety of the Department of Transportation and the United
States Coast Guard Captain of the Port of Valdez so that they may
have the opportunity to participate in the technical conferences to

assure compliance with their applicable regulations.

2) It is recommended that construction not be initiated without a
written notice to proceed from the Director of the Office of

54



3)

4)

5)

6)

Pipeline and Producer Regulation. Any major alterations to facility
design should be filed with the Secretary of the FERC for review and
written approval by the Director of the Office of Pipeline and
Producer Regulation prior to initiation. ' _

It is recommended that onsite inspections be conducted as
significant milestones develop during the construction phase and
prior to commencement of initial facility operation.

It is recommended that following commencement of operation, the
facility be subject to regular FERC staff technical reviews and site
inspections on at least a biennial basis or more frequently as
circumstances indicate. Prior to each FERC staff technical review
and site inspection, the Company should respond to a specific data
request including information relating to possible design and
operating conditions that may have been imposed by other agencies or
organizations, provision of up-to-date detailed piping and
instrumentation diagrams reflecting facility modifications and
provision of other pertinent information not included in the semi-
annual reports described below.

It is recommended that YPLP submit semi-annual reports to the FERC
after initiating construction and continuing through the operational
period. During the construction phase the semi-annual reports
should provide construction status of major components including
significant design and schedule modifications required (and/or
anticipated). The reports also should address changes in facility
design including anticipated future plans. During the operational
phase the semi-annual reports should provide changes in facility
design and operating conditions, abnormal operating experiences,
activities (liquefaction and LNG shipping schedules), plant
modifications including those proposed during the forthcoming 12-
month period. Abnormalities shall include but not be Timited to
storage tank vibrations and/or vibrations in associated cryogenic
plumbing, storage tank settlement, significant equipment and
instrumentation malfunctions or failures, nonscheduled maintenance
or repair (and reasons therefor), relative movement of the inner
vessel, vapor or 1liquid releases, fires involving natural gas,
refrigerants and/or from other sources, negative pressure (vacuum)
within the LNG storage tanks and higher than predicted boiloff
rates. The reports should be submitted within 45 days after each
period ending December 31 and June 30.

Included in the above items should be a section entitled
"Significant plant modifications proposed for the next 12 months
(dates)". The section should be included in the semi-annual
operational reports to provide Commission staff with early notice of
anticip?ted future construction and maintenance projects at the LNG
terminal.

It is recommended that a permanent access road be built to allow

emergency equipment and personnel access/egress between the plant
and the City of Valdez.
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7)

8)

Regarding proposed use of double- or increased-integrity LNG storage
tanks, if further consideration is contemplated, it is recommended
that YPLP immediately submit to the DOT for approval, and to the
FERC, the equivalent impact 1load analysis required by Section
193.2161(b) and- 193.2155(c) of the DOT regulations. If written
approval of the impact analysis cannot be obtained, YPLP shall
construct separate and independent impounding systems for such
storage tanks consistent with existing standards and codes.

Yukon Pacific shall establish direct telephonic linkage with the
Alyeska Terminal and the U.S. Coast Guard Vessel Traffic Center in
Valdez and ensure that procedures for notification and response to
potential incidents are included in the emergency plans for each
facility.
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Gray Whale

This whale passes through the PWS area twice each year on
its annual migration to and from winter breeding grounds in
Mexico and summer feeding grounds in the Bering and Chukchi
seas (Braham 1984). Timing of passage is usually in the
spring (March-May) and fall (November-January). Gray whales
closely follow the coast around the Gulf of Alaska, frequently
passing through both Hinchinbrook Entrance and Montague Strait
(Hall 1979). Although gray whales occur in PWS, they have
seldom been reported in the Valdez Arm and are considered a
rare visitor at that locality.

Humpback Whale

This whale occurs primarily in two distinct areas of PWS
during two separate periods (Hall 1979). During May to late
June they are most frequently reported feeding in the area
between Perry, Naked, and Eleanor islands, which is
characterized by high primary and secondary productivity
during the spring of the year. By early July, most move to
near Icy and Whale Bays near Chenega Island (Hall 1979).
Individuals are observed throughout PWS and occasionally are
seen 1in the Valdez Arm where they are considered a rare
visitor.

Fin Whale

Fin whales occur in the Gulf of Alaska from May to
November (Berzin and Rovnin 1966) where they have generally
been found feeding in deeper waters along submarine canyons
and the shelf break (Consiglieri and Braham 1982; Leatherwood
et al. 1983; Brueggeman et al. 1987, 1988). Hall (1979)
observed fin whales in PWS from April to June, but believed
these animals were primarily transients. A few animals have
been known to wander into Valdez Arm, but are considered a
rare visitor there.

S8teller Bea Lion

This sea lion is found in PWS throughout the year. A
major breeding rookery occurs at Seal Rocks at the southern
end of the sound and several haulout sites occur throughout
PWS. Neither the rookery or any of the major haulout sites
occur near Valdez Arm (T. Loughlin, NMFS, pers. comm.). The
closest haulout site to Valdez Arm is Glacier Island (west of
the mouth of the Arm) which is used only in the winter (D.
Calkins, ADFG, pers. comm.). Steller sea lion use of Valdez
Arm is only occasional and sporadic (D. Calkins, ADFG, pers.
comm.) and there are no haulout sites here. A spring influx
into the Arm may occur if spawning herring are present, but
herring use of Valdez Arm is also occasional and sporadic



4

(unpublished data, ADFG). Consequently, Steller sea lions are
considered occasional visitors to Valdez Arm. All major
haulouts occur 10-40 nm west of the shipping lanes. However,
the Seal Rocks rookery lies at the mouth of Hinchinbrook
Entrance with shipping lanes occurring on both the east and
west side of the rocks, and is considered an off-lying danger
to traffic.

No critical habitat has been identified for any of the above
listed species in the project area or the total PWS area. However,
the National Marine Fisheries Service (NMFS) has future plans for
designating specific Steller sea lion rookeries and haulouts in PWS
as critical habitat. These areas, recommended by the Steller Sea
Lion Recovery Team, include the Seal Rocks rookery, and the Needle,
Wooded Island, Perry Island, Point Elrington, and Point Eleanor
haulout sites (see figure 1).

In summary, gray, humpback, and fin whales can be found
seasonally in PWS and may occasionally enter Valdez Arm, with
humpback whales the most likely to enter. There are no historic
records for northern right whales for PWS. Steller sea lions are
found in PWS year-round and may occur in Valdez Arm in numbers if
spawning herring are present. But for the most part, major use
areas of all five species are located in PWS far from Valdez Arm.

2

(o} a cts

Impacts from construction of the marine terminal would consist
mainly of noise while building piers and berths for tankers and
cargo ships, and from blasting during excavation. These impacts
are expected to be very minor on listed marine mammals as they
seldom occur in the area.

Impacts from turbidity, which could affect production of food
sources, would be slight as little or no dredging operations are
anticipated. However, 18 to 21 acres of intertidal habitat (an
important food-producing area) and 13 acres of subtidal habitat
would be lost due to filling and overburden and rock disposal. The
loss of this intertidal habitat would not adversely affect the four
whale species or Steller sea lion because Anderson Bay does not
appear to be a primary feeding area for these species.

Potential impacts of accidental fuel or oil spills from the
terminal site are preventable to a large degree, as fuels and oils
would be stored in approved facilities with appropriate spill
containment and other safegquards. LNG would not constitute a major
hazard to whales or sea lions due to its tendency to vaporize at
normal environmental temperatures. Even a worst-case scenario for
a fuel or ING spill within Valdez Arm would not be detrimental to
the whales or sea lion, as they seldom occur in that portion of the
project area.
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Cumulative effects of the project are expected to be
inconsequential to threatened and endangered marine mammals. There
are no adverse effects from the existing Alyeska Marine Terminal on
the four species of whales and the Steller sea lion, and none are
expected from the TAGS LNG terminal based on existing information
on utilization of Valdez Arm by these species.

Any affect on whales and sea lions from the addition of 275
ILNG tankers per year would occur primarily outside of Valdez Arm.
Approximately 900 crude oil tankers presently are loaded each year
at the adjacent Alyeska Marine Terminal. For whales, these impacts
would primarily be noise disturbance from shipping traffic or
collisions with tankers. Whales have been observed exhibiting
avoidance behavior when subjected to noise from ships and boats.
Collisions are known to occur between ships and whales. For sea
lions, the greatest danger would be the increased potential of a
tanker running aground at the Seal Rocks rookery, which lies
between the existing traffic lanes at Hinchinbrook Entrance. While
crude oil would not be involved, a ING fire or general disturbance
associated with the incident could impact breeding sea lions, and
a LNG tanker grounding at Seal Rocks could be especially harmful to
the Steller sea lion if it occurred during the pupping season (May
15 to July 15).

As the shipping traffic that would be associated with the LNG
terminal is expected to utilize existing shipping lanes, impact is
expected to be minimal. To date, no known major impact on the
whale or sea lion populations from normal shipping activities along
these lanes has been documented. However, the "Exxon Valdez" oil
spill has shown that tankers can stray from shipping lanes with
disastrous consequences. Unlike the "Exxon Valdez®™, the LNG
tankers would use double hull construction to protect the cargo
tanks in the event of a collision or grounding.

Conclusion

No direct impacts on the populations of northern right, gray,
humpback, or fin whales, or Steller sea lions are anticipated as a
result of this project. Valdez Arm is not documented as being
important habitat or often used by any of these species. The
potential increase in shipping will have little or no effect on
marine mammals as existing, high use shipping travel lanes will be
utilized for transport of LNG to market. There is no documented
evidence that normal shipping activities have had any major adverse
effects on whales or sea lions in PWS.

No cumulative impacts are anticipated from the construction of
the LNG terminal or associated shipping.
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Based on available information, the FERC environmental staff
concludes that the proposed Yukon Pacific LNG terminal and related
activities would not affect federally listed whale and sea lion
populations. Therefore, Formal Consultation between our agencies
will not be necessary. I would appreciate if, pursuant to 50
C.F.R. § 402.10()), you would provide me with your comments on
and/or concurrence with this BA and its finding of no affect within
30 days of your receipt of this letter.

Thank you for your cooperation in this matter. If you have
any questions, please contact Mr. Mark C. Kalpin of my staff at
(202) 208-0918.

Sincerely,

Lot lpeallicns””

Robert K. Arvedlund, Chief
Environmental Compliance and
Project Analysis Branch
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UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
National Marine Fisheries Service
P.O. Box 21668

Juneau, Alaska 99802-1668

March 17, 1993

RECEIVED BY

Robert Arvedlund, Chief MaR 29 1943
Environmental Compliance &
Project Analysis Branch

Federal Energy and
Regulatory Commission
825 North Capitol Street
Washington, D.C. 20426
RE: OPPR/DEMEA/ECB
Yukon Pacific Corp.
Docket No. CP88-105-000

Attn: Mr. Mark C. Kalpin
Dear Mr. Arvedlund:

This is in response to your recent submission under Section 7 of
the Endangered Species Act of 1973, as amended, of a Biological

Assessment to determine the effects of the Liquefied Natural Gas
(LNG) facilities proposed for construction by the Yukon Pacific

Company (YPC), on endangered and threatened species.

We concur that there is presently no identified critical habitat
for any of the four species of the whales concerned. 1In
addition, although we have future plans for designating specific
Steller sea lion rookeries and haulouts in Prince William Sound
as critical habitat, none of these areas are within Valdez Arm.

Therefore, we agree with your conclusion that construction of the
LNG terminal would not have direct impacts on the populations of
northern right (Eubalaena glacilis), humpback (Megaptera
novaeangliae), fin (Balaenoptera physalus), gray (Eschrichtius
robustus) whales, or Steller sea lions (Eumetopias jubatus).
Since we agree that the LNG terminal is not likely to have direct
adverse impacts on the species identified, a formal consultation
is not required for this project. We wish to point out, however,
that this opinion only considers the direct effect of the
construction of the LNG terminal and does not consider any
potential cumulative impacts as discussed on page 5. Should it
be determined that cumulative impacts are occurring, additional
consultation may be required to assess the effects of these
impacts.

Accordingly, this concludes Section 7 consultation between the
Federal Energy Regulatory Commission and National Marine
Fisheries Service. Should project plans change or new




information become available that changes the basis of this
decision, then consultation should be reinititated. Should you
require any other additional information please contact Ms.
Jeanne L. Hanson of my staff at (907) 271-5006.

Sincerely,

\,""[LC"’L\-\, gebu’)’&"/() K
Steven Pennoyer
Director, Alaska Region

cc: Yukon Pacific - Anchorage
Alaska State Office, Bureau of Land Management, Branch of
Pipeline Monitoring - Anchorage
USFWS, EPA, DGC, ADFG, ADEC, Corps - Anchorage
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M.S., Atmospheric Science, 1982 (University of Michigan)
B.S., Meteorology, 1981 (Pennsylvania State University)

Boyle, Mike - FERC Geology, Soils, Land Use, Recreation, Visual Resources, Socioeconomics,
Transportation, Subsistence, Cultural Resources
B.A., Environmental Sciences, 1978 (University of Virginia)
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B.S., Biology, 1981 (Bates College)

Godtfredsen, Kathy - Ebasco Water Resources
Ph.D., Environmental Engineering, 1992 (Johns Hopkins University)
M.A., Environmental Engineering, 1989 (Johns Hopkins University)
B.S., Chemical Oceanography, 1987 (University of Washington)

Green, Gregory - Ebasco Wildlife, Endangered and Threatened Species
M.S., Wildlife Ecology, 1983 (Oregon State University)
B.S,, Biology, 1978 (Eastern Oregon State College)

Greenig, Mark - Ebasco Land Use, Recreation, Visual Resources
M.U.P, Masters of Urban Planning, 1985 (Texas A&M University)
B.S., Landscape Architecture, 1978 (California Polytechnic State University)

Hall, Ellen - Ebasco Socioeconomics
Ph.D., Resource Economics, 1982 (Michigan State University)
M.Ag., Agricultural Economics, 1972 (Clemson University)
B.A., History/Economics, 1970 (Clemson University)

Kalpin, Mark - FERC Water Resources, Vegetation, Wildlife, Endangered and Threatened
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M.S., Wildlife Management, 1986 (West Virginia University)

B.S., Wildlife Biology, 1984 (University of Massachusetts)
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Klein, Joel - Ebasco Cultural Resources
Ph.D., Anthropology, 1981 (New York University)
M.S., Anthropology, 1973 (New York University)
B.S., Anthropology, 1970 (City College of New York)

Kuzis, Karen - Ebasco Fisheries
M.S,, Fisheries Biology and Resource Management, 1986 (University of Washington)
B.S., Biology, 1982 (Stockton State College)
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B.S., Earth and Planetary Sciences, 1971 (Massachusetts Institute of Technology)
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B.A., Sociology and English, 1979 (University of Minnesota)

Reynolds, Patricia - Ebasco Socioeconomics, Transportation
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B.S., Biology, 1971 (University of Waterloo)

Stewart, Thomas - Ebasco Geology, Soils
Ph.D., Geography (Geomorphology and Sedimentology), 1988 (University of Alberta)
M.S., Geography (Geomorphology and Sedimentology), 1981 (University of Alberta)
B.A., Geography (Geology), 1974 (University of California - Davis)

Thomas, Hugh - FERC Air Quality, Noise
B.S., Mechanical Engineering, 1991 (University of Maryland)
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DEIS DISTRIBUTION LIST

‘ederal Government Agencies

\dvisory Council on Historic Preservation, Washington, DC
\dvisory Council on Historic Preservation, Golden, CO
\laska Natural Gas Transmission System, Washington, DC
‘enters for Disease Control, Atlanta, GA
“ouncil on Environmental Quality, Washington, DC
department of Agriculture
Forest Service, Washington, DC
Forest Service, Juneau, AK
Chugach National Forest, Anchorage, AK
Natural Resources, Washington, DC
Natural Resources and Rural Development, Washington, DC
Office of Finance and Management, Washington, DC
Soil Conservation Service, Washington, DC
Soil Conservation Service, Anchorage, AK
Jepartment of the Air Force
Western Region, San Francisco, CA
Yepartment of the Army
Environmental Projects, Washington, DC
Army Corps of Engineers
Office of Environmental Policy, Washington, DC
Regulatory Branch, Washington, DC
Alaska District, Anchorage, AK
TAGS Project Officer, Anchorage, AK
)epartment of Commerce, Washington, DC
epartment of Commerce, Juneau, AK
Ecology and Conservation, Washington, DC
National Marine Fisheries Service, Silver Spring, MD
Nationa] Marine Fisheries Service, Juneau, AK
National Marine Fisheries Service, Milford, CT
National Oceanic and Atmospheric Administration
Ocean Pollution Data and Information Network, Washington, DC
Office of Intergovernmental Affairs, Washington, DC
Office of Ocean and Coastal Resource Management, Washington, DC
repartment of Defense
Environmental Planning, Washington, DC
iepartment of Energy
Economic Regulations Administration, Washington, DC
Office of Environment, Safety, and Health, Washington, DC
Office of Fossil Fuels, Washington, DC
Office of Fuels Programs, Washington, DC
Office of Intergovernmental Affairs, Washington, DC
Office of NEPA Assistance, Washington, DC
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Office of Pipeline Safety, Lakewood, CO
Jepartment of the Treasury, Washington, DC
invironmental Protection Agency, Washington, DC
Federal Agency Liaison Division, Washington, DC
Grants Policy and Procedure Branch, Washington, DC
Enforcement and Compliance Monitoring, Washington, DC
Office of Federal Activities, Washington, DC
Region 10, Seattle, WA
Region 10, Anchorage, AK
jeneral Services Administration
Office of Program Initiatives, Washington, DC
aterstate Commerce Commission, Washington, DC
)fice of Program Analysis and Evaluation, Washington, DC
Mfice of Technology Assessment, Washington, DC

‘ongressional Representatives

enator Glenn M. Anderson, Chairman, Commission on Public Works and Transportation
enator Quentin N. Burdick, Chairman, Commission on Environment and Public Works
enator John D. Dingell, Chairman, Commission on Energy and Commerce

enator Ernest F. Hollings, Chairman, Commission on Commerce, Science and Transportation
enator Bennett Johnston, Chairman, Commission on Energy and Natural Resources

enator Frank H. Murkowski (AK)

enator Ted Stevens (AK)

.epresentative Don Young (AK)

tate Government Agencies

Alaska: Governor Walter Hickel
Senator Jay Kerttula
Representative Jane Kubina
Senator Curt Menard
Attorney General
Cooperative Extension Services
Cooperative Fishery Research Unit
Cooperative Wildlife Research Unit
Department of Community and Regional Affairs
Department of Environmental Conservation
Department of Fish and Game
Department of Law
Department of Natural Resources
Division of Forestry
Division of Land
Division of Parks and Recreation
Division of Oil and Gas
Division of Water
State Pipeline Coordinators Office
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Alaska (cont’d): Department of Public Safety -
Department of Transportation and Public Facilities
Division of Governmental Coordination
Land Government Coordinator
Northern Alaska Environmental Center
Public Utilities Commission
Sea Grant College Program
State Historic Preservation Officer
TAGS Environmental Review Committee

California: Public Utilities Commission

m_Government Agencies

r of Cordova, AK

dova Chamber of Commerce, AK

‘banks Chamber of Commerce, AK

‘banks North Star Borough, AK

dez Fisheries Board, AK

dez City Manager, AK

dez Director of Community Development, AK

raries

dez City Library, AK
dez Consortium Library, AK

dia

chorage Times, AK

rbanks Daily News Miner, AK
dez Pioneer, AK

ldez Vanguard, AK

chorage Daily News, AK ‘

eline Digest, TX '
eline and Utilities Construction, TX
eline Industry, TX

ganizations and Individuals

iska Association of Soil and Water Conservation Districts, AK
iska Center for the Environment, AK

iska Conservation Foundation, AK

iska Environmental Lobby, Inc., AK

reska Pipeline Service Company, AK

co Alaska, Inc., AK
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Arctic Freight Brokers, Inc.

3P Pipelines (Alaska) Inc., AK

Jonald C. Chesebro, AK

“hugach Alaska Corporation, AK

“ordova District Fisherman United, AK
Jinyee, AK

ixxon Corporation USA, AK

Zrnie Hall, AK

Ilden Johnson, AK

/ince Kelly, AK

Aatt Kinney, AK

erry McCutcheon, AK

National Aububon Society, AK

Vational Parks and Conservation Association, AK
Vorth Pacific Rim Corporation, AK
Jorthwest Alaskan Pipeline Company, AK
Ienry S. Pratt, AK

’rince William Sound Conservation Alliance
Regional Citizens’ Advisory Council, AK
sierra Club, AK

joutheast Alaska Conservation Council, AK
Javid Shaw, AK

Fanana Chiefs Conference, Inc., AK

[he Wildemess Society, AK

scott Thorson, AK

solomon Gulch Hatcheries, AK

[rout Unlimited Alaska, AK

(rustees for Alaska, AK

Jnited Fishermen of Alaska, AK

Vildlife Federation of Alaska, AK

Nildlife Society Alaska Chapter, AK
/aldez Fisheries Inc., AK

rukon Pacific Corporation, AK

Arco Legal Department, CA

Yacific Gas & Electric Company, CA

’acific Gas Transmission Company, CA
’acific Interstate Transmission Company, CA
southern California Gas Company, CA

Andrews & Kurth, DC

3allard Spahr Andrews & Ingersoll, DC

3rady & Berliner, DC

Jardner, Carton & Douglas, DC

vicHenry & Staffier, P.C., DC

vorrison & Foerster, DC

Vational Parks and Conservation, Washington, DC
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