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Notation

The following is a list of acronyms and abbreviations (including units of measure) used in this document.
Certain abbreviations used only in tables, equations, and as reference callouts are not included here but
are defined in the respective tables, equations, and reference lists.

Acronyms and Abbreviations

AAAQS Alaska Ambient Air Quality Standards

AAC Alaska Administrative Code

AADT annual average daily traffic

ACEC areas of critical environmental concern

ACM asbestos-containing materials

ACMA Alaska Coastal Management Act

ACMP Alaska Coastal Management Program

ACS Alaska Clean Seas

ADEC Alaska Department of Environmental Conservation
ADF&G Alaska Department of Fish and Game

ADGC Alaska Department of Government Coordination
ADNR Alaska Department of Natural Resources
ADT average daily traffic

AFB Air Force Base

AFFF aqueous film-forming foam

AFN Alaska Federation of Natives

AK Alaska

AKOSH Alaska Occupational Safety and Health
ALOHA Areal Locations of Hazardous Atmospheres
AMHS Alaska Marine Highway System

AMM asset maintenance management

ANCSA Alaska Native Claims Settlement Act

ANILCA Alaska National Interest Lands Conservation Act
ANSI American National Standards Institute

ANUA Alaska Native Utilization Agreement

ANWR Arctic National Wildlife Refuge

AO Authorized Officer (Joint Pipeline Office)
AOGCC Alaska Oil and Gas Conservation Commission
APHIS Animal and Plant Health Inspection Service
API American Petroleum Institute

APSC Alyeska Pipeline Service Company

AQCR Air Quality Control Region

AQRV air-quality-related value

ARCO Atlantic Richfield Company

ARRC Alaska Railroad Corporation

ARRT Alaska Regional Response Team

AS Alaska Statute

ASME American Society of Mechanical Engineers
ATV all-terrain vehicle

BE biological evaluation

BLM Bureau of Land Management (U.S. Department of the Interior)
BLS Bureau of Labor Statistics

BMP best management practice

BOD biochemical oxygen demand



DOE

DOl

DOT
DOT/OPS
DRA
DRO

DS
DSMA

EIA
EFH
e.g.
EGHP
EIA

EIS
EMS
EPA
EPCRA
ER

ERPG
ERV

biochemical oxygen demand measured over a five-day period
British Petroleum

British Petroleum Exploration (Alaska), Inc.

basic sediments and water

benzene, toluene, ethylbenzene, xylene

biological treatment tank

ballast water treatment

Ballast Water Treatment Facility

ballast water treatment system

Constitutional Budget Reserve
Constitutional Budget Reserve Fund
Central Processing Plant

Corrosion Data Management System
chief executive officer

Council on Environmental Quality
chlorofluorocarbon

Code of Federal Regulations
coastal management program
compressed natural gas

carbon monoxide

carbon dioxide

Contingency Plan

Central Production Facility
containment site

conservation system unit

calendar year

coastal zone

coastal zone management

Coastal Zone Management Act

dissolved air flotation

designated big-game crossing

design contingency earthquake
dichloro-diphenyl-trichloro-ethane

draft environmental impact statement
Dalton Highway Corridor Management Area
U.S. Department of Energy

U.S. Department of the Interior

Department of Transportation

Department of Transportation, Office of Pipeline Safety
drag reducing agent

diesel-range organics

drill site

digital strong-motion accelerograph

Energy Information Administration
essential fish habitat

exempli gratia (for example)
exhaust-gas horsepower

Energy Information Administration
environmental impact statement
environmental monitoring system

U.S. Environmental Protection Agency
Emergency Planning and Community Right-to-Know Act
environmental report

emergency response planning guideline
Escort Response Vessel



ESA
et al.

FAA
FACA
FDA
FDS
Fe
FeoO3
FEIS
FR
FSIH
FTE

GAO
GC
GHG
GIS
GMU
GNOME
GRO
GSP

H202
HoS

HAP
HAZCORE
HAZMAT
HC
HCFC
HCI

Hg

HRR
HVAC

i.e.
IMPROVE
IRIS

IRT

ISC3
ISCST
IWSS

JPO

Ldn

L
LEFM

LNG
LVB

MAP
MCCF
MCL
MEI
MEK
MGV
MLA

Endangered Species Act
and others

Federal Aviation Administration

Federal Advisory Committee Act

U.S. Food and Drug Administration

Fire Dynamics Simulation (computer model)
iron

ferric oxide

final environmental impact statement
Federal Register

Fire Safety and Industrial Hygiene

full-time equivalent

General Accounting Office

Gathering Center

greenhouse gas

geographic information system

Game Management Unit

General NOAA Oil Modeling Environment
gasoline-range organics

gross state product

hydrogen peroxide

hydrogen sulfide

hazardous air pollutant

Hazardous Materials Consolidation and Redistribution
hazardous material

hydrocarbon

hydrochlorofluorocarbon

hydrogen chloride

mercury

heat release rate

heating, ventilation, and air conditioning

that is (id est)

Interagency Monitoring of Protected Visual Environments
Integrated Risk Information System

Initial Response Team

Industrial Source Complex Model (Version 3)

Industrial Source Complex Short Term

industrial wastewater sewer system

Joint Pipeline Office

day-night average sound level
equivalent steady sound level
leading-edge flow meter
liquefied natural gas

line volume balance

Man in the Arctic Program
mobile contingency camp facility
maximum contaminant level
maximally exposed individual
methyl ethyl ketone

manual gate valve

Mineral Leasing Act

Xi



MLR Mainline Refrigeration

MMC Marine Mammal Commission

MMPA Marine Mammal Protection Act

MMS Minerals Management Service

MOA memorandum of agreement

MP milepost

MSDS Material Safety Data Sheets

MSFCMA Magnuson-Stevens Fisheries Conservation and Management Act
MSGP Multi-Sector General (NPDES) Permit
MSWLF municipal solid waste landfill

N nitrogen

NAAQS National Ambient Air Quality Standards

NADP National Atmospheric Deposition Program
NAICS North American Industry Classification System
NANA Northwest Alaska Native Association

NEPA National Environmental Policy Act

NF National Forest

NFRAP no further remedial action planned

NGL natural gas liquid

NH3 ammonia

NHPA National Historic Preservation Act

NMDS National Missile Defense System

NMFS National Marine Fisheries Service

no. number

NOy nitrogen oxides

NO> nitrogen dioxide

NO3- nitrate

NOAA National Oceanic and Atmospheric Administration
NOD Notice of Disposal

NOI Notice of Intent

NORM naturally occurring radioactive material

NP national park

NPDES National Pollutant Discharge Elimination System
NPP national park and preserve

NPR National Petroleum Reserve

NPR-A National Petroleum Reserve-Alaska

NPS National Park Service

NRA national recreation area

NRHP National Register of Historic Places

NS North Slope

NSB North Slope Borough

NSC National Safety Council

NSPTS North Slope Production and Transportation System
NWR national wildlife refuge

NWS National Weather Service

O3 ozone

O&M operation and maintenance

OCC Operations Control Center

OCS Outer Continental Shelf

OoDC ozone-depleting chemical

ODP ozone-depleting potential

ODS ozone-depleting substance

OMB Office of Management and Budget

OMS operational material site

OPA Qil Pollution Act

OPS Office of Pipeline Safety (U.S. Department of Transportation)
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ORC oxygen-releasing compound

ORV off-road vehicle

OSHA Occupational Safety and Health Administration
OSHTF (Alaska) Oil Spill Health Task Force
OSPPR Qil Spill Prevention, Preparedness, and Response
osv oil spill volume

P phosphorus

PA Programmatic Agreement

PAH polycyclic aromatic hydrocarbon

PAl Phillips Alaska, Inc.

Pb lead

PBT persistent, bioaccumulative, and toxic
PCB polychlorinated biphenyl

PDF pipeline design flood

PELs permissible exposure limits

PF Permanent Fund

PG Pasquill-Gifford

pH hydrogen ion concentration

P.L. Public Law

PM particulate matter

PM2 5 particulate matter with a diameter less than or equal to 2.5 micrometers
PM1g particulate matter with a diameter less than or equal to 10 micrometers
PMP probable maximum precipitation

POy 3- phosphate

POP persistent organic pollutant

POTW publicly owned treatment works

PPE personal protective equipment

PPV peak particle velocity

PRT prevention and response tug

PS pump station

PSD Prevention of Significant Deterioration
PWS Prince William Sound

QA quality assurance

RCM reliability-centered maintenance

RCRA Resource Conservation and Recovery Act
REAA Regional Educational Attendance Area
RGV remote gate valve

RMP Resource Management Plan

ROD Record of Decision

ROS recreation opportunity spectrum

ROW right-of-way

RRO residual-range organics

RSC reduced sulfur compounds

SARA Superfund Amendments and Reauthorization Act
SCADA supervisory control and data acquisition
SD standard deviation

SDWA Safe Drinking Water Act

SERVS Ship Escort/Response Vessel System
SHPO State Historic Preservation Officer

Si silicon

SIC Standard Industrial Classification

SIP state implementation plan

SOy sulfur dioxide

SOy sulfur oxides

xiii



SPC
spp.
SRS
Stat.
SWDS
SWPPP
SWTP

TAPAA
TAPS
TAGS
TCA
TCP
TEEL
TEF
TLV
TPQs
TRI
TSDF
TSP
TSS
TVB
TVR

UAA
uiC
USACE
uscC
USCG
USDA
USFS
USFWS
USGS
uv

VAHS
VHF
VHS
VMT
vOC
VRM
VSM
VTS

WSR

ZRAs

State Pipeline Coordinator

species

state recreation site

statute

solid waste disposal site

Storm Water Pollution Prevention Plan
sanitary waste treatment plant

Trans-Alaska Pipeline Authorization Act
Trans-Alaska Pipeline System
Trans-Alaska Gas System
1,1,1-trichloroethane

traditional cultural property

temporary emergency exposure limit
toxic equivalency factor

threshold limit value

Threshold Planning Quantities

Toxics Release Inventory

treatment storage and disposal facility
total suspended particulates

total suspended solids

transient volume balance

tanker vapor recovery

University of Alaska-Anchorage
underground injection control

U.S. Army Corps of Engineers

United States Code

United States Coast Guard

U.S. Department of Agriculture

United States Forest Service

United States Fish and Wildlife Service
United States Geological Survey
ultra-violet

Valdez Air Health Study

very high frequency

viral hemorrhagic septicemia
Valdez Marine Terminal
volatile organic compound
visual resource management
vertical support member
Vessel Traffic Service

Wild and Scenic River

Zone of Restricted Activities

Xiv



Units of Measure

acre-ft
bbl
Btu

‘C

cm
cm3
cSt

d

dB
dBA
F

ft

ft2

ft3

g

gal
GW

h

ha

hp

in.
in.2

acre-foot (feet)
barrel(s)

British thermal unit(s)
degrees centigrade
centimeter(s)

cubic centimeters
centistoke(s)

day

decibel(s)
A-weighted decibel(s)
degrees Fahrenheit
foot (feet)

square foot (feet)
cubic foot (feet)
gravitational acceleration
gallon(s)

gigawatt(s)

hour(s)

hectare(s)
horsepower

inch(es)

square inch(es)
joule(s)

kelvin degree(s)
kilogram(s)
kilometer(s)

square kilometer(s)
nautical mile(s) per hour
kilowatt(s)

liter(s)

pound(s)

meter(s)

square meter(s)

XV

mg
mi

mi2
min

mm
mmole
mph
MW
MYA
ng

pCi
ppb
ppm
psi
psig
rpm

scf
scfm

YA
yd

yr

Hg
Mg-atoms
pmole

$/bbl

cubic meter(s)
milligram(s)

mile(s)

square mile(s)

minute(s)

milliliter(s)

millimeter(s)

millimole(s)

mile(s) per hour
megawatt(s)

million years ago
nanogram(s)
picocurie(s)

part(s) per billion

part(s) per million
pound(s) per square inch
pound(s) per square inch gauge
revolution(s) per minute
second(s)

standard cubic foot (feet)
standard cubic foot (feet) per minute
week(s)

years ago

yard(s)

cubic yards

year(s)

microgram(s)
microgram-atoms
micrometer(s)
micromole(s)
microroentgen(s)

dollar per barrel
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4.7 Cumulative Effects

4.7.1 Introduction

4.7.1.1 Approach

Cumulative effects result from the
incremental impact of the proposed action and
alternatives when added to other past, present,
and reasonably foreseeable future actions,
regardless of what government agency or private
entity undertakes such actions. Cumulative
effects can result from individually minor impacts
that when viewed collectively over space and
time can produce significant impacts.

The approach used in this cumulative impact
assessment is to first evaluate the cumulative
impacts of all actions, including the proposed
action and other reasonably foreseeable future
actions. Then the degree to which the proposed
action contributes to those impacts is presented.
Finally, the cumulative impacts of the
alternatives (less-than-30-year renewal and no
action), together with other reasonably
foreseeable actions, are discussed and
compared with cumulative impacts of the
proposed action of all other actions.

For this DEIS, the relationship of the
proposed action to the no action alternative is
reversed from the usual situation found in NEPA
analyses of proposed actions for new facilities or
new plans. For this DEIS, the proposed action is
reauthorization, and the potential impacts would
be largely related to forecasts of future
continuing operations of an existing system. At
the time of grant expiration, this system will have
been in operation for 30 years, and its impacts
have received continuous study. For this DEIS,
the no-action alternative (the alternative in which
the responsible agency takes no action)
addresses a new action, which is to cease
operating and remove the existing system. No
action has not received engineering and
environmental study and its description remains
somewhat speculative. No action involves many
major activities, including construction-like
activities; removal of facilities would require a
large workforce and generate large amounts of
wastes, and other industries that depend upon

4.7
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These effects constitute the impact on the
environment that results from the
incremental impact of the action under
consideration when added to other past,
present, and reasonably foreseeable future
actions, regardless of what agency (federal
or nonfederal) or person undertakes such
other actions (40 CFR 1508.7).

Cumulative Effects

the TAPS operation would be affected. The
assessment of the no-action alternative in
Section 4.6 concludes that in most cases, the
environmental impacts of the no-action
alternative would result in a greater change in
impacts to the existing environment than the
impacts of the proposed action. Where this
cumulative impact assessment (Section 4.7)
differs from the earlier impact sections, is that
the resultant effect of no action on other
reasonably foreseeable future actions is also
considered in the impact assessment. The
operation of the TAPS supports and is a
requirement for other ongoing activities, and is
an integral part of the Alaskan economy.

4.7.1.2 Method

The analysis of cumulative impacts focuses
on specific human resources or environmental
receptors that can be affected by the incremental
impacts. Generally, the geographic area for a
cumulative impact analysis is defined by the
specific resource or receptor of concern and the
spatial extent of the interacting (cumulative)
impact generators. The temporal extent of the
cumulative analysis extends from the past
history of impacts to each receptor through the
anticipated life of the project, including additional
time necessary for decommissioning and
restoration, if appropriate.

Cumulative impact analysis, by definition,
incorporates an extensive range of potential
stressors and thus provides a decision maker



ENVIRONMENTAL CONSEQUENCES

and the public with an overview of the condition
(past, present, future) of a receptor or resource
within a regional or landscape context. A broader
overview of the set of potential impacts to a
resource allows the decision maker to place the
direct and indirect impacts of the proposed
action within the context of other potential
stressors.

The Council on Environmental Quality
discussed the assessment of cumulative effects
in detail in its report entitled Considering
Cumulative Effects under the National
Environmental Policy Act (CEQ 1997). Although
it is not formal guidance, the handbook provides
assistance in developing an analysis. The
handbook identifies 10 steps for assessing
cumulative impacts prior to implementation of a
proposal. In the words of the handbook, these
steps are listed here and in Figure 4.7-1.

1. Identify the significant cumulative
effects issues associated with the
proposed action and define the
assessment goals.

2. Establish the geographic scope for
the analysis.

3. Establish the time frame for the
analysis.

4. ldentify other actions affecting the
resources, ecosystems, and human
communities of concern.

5. Characterize the resources,
ecosystems, and human
communities identified during
scoping in terms of their response to
change and capacity to withstand
stresses.

6. Characterize the stresses affecting
these resources, ecosystems, and
human communities and their
relation to regulatory thresholds.

7. Define baseline conditions for the
resources, ecosystems, and human
communities.

8. Identify the important cause-and-
effect relationships between human
activities and resources,

ecosystems, and human
communities.

9. Determine the magnitude and
significance of cumulative effects.

10. Modify or add alternatives to avoid,
minimize, or mitigate significant
cumulative effects.

The approach used for the cumulative
impact assessment discussed in this DEIS
includes the 10 steps identified in the CEQ
approach (Figure 4.7-1). Cumulative effect
issues were initially identified during scoping
and in consultations with Alaska Native groups
(Step 1), as discussed in Chapters 1 and 2.
Additional issues and actions were added later
as they were identified. Next in the analysis, the
region of interest (Step 2) and the time frame
(Step 3) were established. Then other actions
that previously had, now have, or would have
similar impacts to those of the proposed action
were identified (Step 4). The affected
environment described in Chapter 3 was used to
characterize the resources, ecosystems, and
human communities of concern (Step 5);
characterize the stresses affecting these
elements (Step 6); and establish baseline
conditions (Step 7). Both the proposed action
and these other actions were found to generate
factors that could cause impacts to the physical,
ecological, human, and/or economic
environment. These individual contributions
were evaluated (Step 8) and aggregated, and it
is this aggregate (the total contributions from all
actions to the impacting factor) that was used to
assess the cumulative effect (Step 9). In cases
where the contributions of individual actions to
an impacting factor were uncertain or not well
known, a qualitative evaluation of cumulative
impacts was necessary. A qualitative evaluation
of cumulative effects covered the locations of
actions, times they occurred, degrees to which
the impacted resource is at risk, and potential for
long-term or synergistic effects. Recommenda-
tions for future modifications to the alternatives
and the means for future monitoring or mitigation
of effects were identified if needed (Step 10). A
further discussion of the approach used for
cumulative effects analysis is found in
Appendix A, Section A.16.
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4.7.2 Regions of Interest

In order to determine which actions should
be included in a cumulative effects analysis in
this DEIS, the region of interest must first be
defined. This region should not be limited to just
the location of the proposed action but should
also take into account the distance that effects
may travel and the regional characteristics of the
affected resources.

The cumulative impact analysis in this DEIS
considers past, present, and future actions that

ssessment Approach for

previously occurred, occur now, or are expected
to occur near the TAPS or within the areas
affected by the TAPS. Table 4.7-1 summarizes
the regions of interest examined for cumulative
effects for different subjects. For the purposes of
the physical and ecological environment
analyses in this DEIS, these areas include the
(1) Beaufort Sea, (2) North Slope, (3) Interior
Alaska, and (4) Prince William Sound regions
(Figure 4.7-2). Actions and impacts in the
Beaufort Sea and North Slope are described for
an area extending from Barrow in the west to the
U.S./Canadian border (east of the Arctic National
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TABLE 4.7-1 Regions of Interest for the Cumulative Assessment

Beaufort Sea/
Alaska North
Slope

Interior/ Prince William State of
TAPS ROW Sound/Valdez Alaska

Soils and permafrost

Sand, gravel, and quarry resources
Paleontology

Surface water resources
Groundwater resources

Physical marine environment

Air quality

Noise

Transportation

Wastes

Human health and safety

Terrestrial vegetation and wetlands
Fish

Birds and mammals

Threatened and endangered species
Subsistence

Sociocultural systems

Economics

Cultural resources

Land use and coastal zone management
Recreation, wilderness, and northshore
Environmental justice

XX X X X X X X X X X X X X X X

X X X X

X X X X X

X X X X X X

XX X X X X X X X X X
X X X X X X X X

X X X X
X X X X

Wildlife Refuge [ANWRY]) in the east and from the
Beaufort Sea in the north to the crest of the
Brooks Range in the south. This area includes
the ranges of migratory mammal species that
could be impacted by the TAPS and by North
Slope petroleum development activities, and it
also includes communities that would be
affected by impacts to these important
subsistence resources and by employment
impacts (Figure 4.7-3). Interior Alaska includes
areas adjacent to the TAPS, from the crest of the
Brooks Range in the north to Thompson Pass
near Valdez in the south. It also includes nearby
portions of the Yukon River drainage west of the
TAPS because they might be affected by a
petroleum spill (Figure 4.7-4). With regard to the
fourth area, Prince William Sound and land next
to it, this area is affected by activities at the end

of the TAPS, including activities associated with
the Valdez Marine Terminal and tanker transport
of oil through the sound. Tanker routes from
Prince William Sound to the U.S. West Coast
and to the Eastern Pacific are included for the
purpose of addressing the potential impacts of
oil transportation on marine resources

(Figure 4.7-5).

For the purposes of the economic analysis
in this DEIS, the region of interest for cumulative
impact analysis is considered to be the entire
State of Alaska. This is because the economic
implications of the TAPS and North Slope
petroleum development are statewide. In
addition, a natural gas transportation pipeline
would also have impacts on the state’s economy
through employment, expenditures, and fees.



4.7-5 ENVIRONMENTAL CONSEQUENCES

_____________________________

FIGURE 4.7-2 General Regions of Interest in Alaska for Cumulative Effects to
Physical and Ecological Resources from the TAPS and Other Actions
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FIGURE 4.7-3 Areas and Locations in the Beaufort Sea and North Slope Regions
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FIGURE 4.7-4 Areas and Locations in Interior Alaska
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FIGURE 4.7-5 Areas and Locations in the Prince William Sound Region
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4.7.3 Time Frames of Actions

4.7.3.1 Reasonably
Foreseeable Future
Actions

A cumulative impact analysis should
incorporate the sum of the effects of past,
present, and future actions, because the past
influences the future, and impacts may
accumulate or develop over time. The future
actions specifically and generally described in
this cumulative analysis are those that are
“reasonably foreseeable.” As a general rule, time
frames for these actions fall within a planning
horizon of less than the proposed action. These
actions have either already occurred, are
ongoing, are currently being implemented, are
funded for future implementation, or are included
in firm near-term plans. They are discussed
further in Section 4.7.4. Types of proposals with
firm near-term plans include these:

1. Proposals for which NEPA
documents are in preparation or
finalized;

2. Proposals in a detailed design
phase;

3. Proposals listed in formal Notices of
Intent published in the Federal
Register or state publications;

4. Proposals that are funded;

5. Proposals for which enabling
legislation has been passed; and

6. Proposals that have been submitted
to federal and state regulators to
begin the permitting process.

4.7.3.2 Proposals Considered
but Excluded

Proposals that are in early stages of
development and potential projects described in
long-range planning documents are considered
uncertain and speculative. These include the
high-visibility and controversial proposal
currently being discussed in Alaska and

throughout North America for oil and gas
production in the ANWR. The other proposal is
for the construction and operation of a natural
gas pipeline along a northern route through the
Beaufort Sea into the Mackenzie Delta and from
there to southern Canada and the United States.
The proposal to develop oil and gas production
in ANWR, while it has strong proponents, is
currently not feasible under existing regulations
and laws. This proposal has not reached a state
of development where legislative approval,
regulatory review, funding, or permitting has
begun. The proposal for a natural gas pipeline
from the North Slope oil fields into the
Mackenzie Delta would not be permitted under
existing Alaska regulations dealing with rights-
of-way through state lands. Neither of these
proposals is considered in this cumulative
effects analysis.

One other proposal, which would otherwise
have been included in this cumulative effect
analysis because environmental analysis has
been completed, is also considered uncertain
and speculative at this time. This is the Liberty
Project, designed to develop offshore oil
reserves in the Beaufort Sea. It no longer has
the support of its proponent.

4.7.4 Types of Actions

Table 4.7-2 lists the potential cumulative
actions considered in this TAPS DEIS. In
developing this list, descriptions and proposals
prior to April 1, 2002 were used. These actions
include those of various federal and state
agencies, communities, and individuals. The
actions listed in the table include past, present,
and future actions in the region of interest. Both
actions related to the TAPS and actions
unrelated to TAPS are described. Uncertain or
speculative actions are not required to be
included. Cumulative effects are not limited to
the actions of one agency, one type of
organization, or individuals. Because several
agencies or individuals can create a similar type
of environmental effect, all agencies and
individuals having the same effect are included.

The actions listed in Table 4.7-2 are listed by
region. Because actions in the Beaufort Sea, on
the shore, or in upland North Slope areas might
affect more than one of these areas, they are



TABLE 4.7-2 Potential Contributions to Cumulative Effects in the Beaufort Sea, North Slope, Interior Alaska, and

Prince William Sound

Type of Action

Beaufort Sea/North Slope

Interior Prince William Sound

Oil and gas exploration, -
development, and
production

Locations (producing
and undeveloped)

- Alpine - Hemi Springs

- Badami - Kavik

- Burger - Kalubik

- Cascade - Kuvium

- Colville Delta-North - Kuparuk River
(Nanuq) - Lisburne

- Colville Delta- - Meade
South (fiord) - Mikkelson

- East Barrow - Midnight Sun

- East Kurupa - Milne Point

- East Umiat - Niakuk

- Eider - North Prudhoe Bay

- Endicott - Northstar

- Fish Creek - Prudhoe Bay

- Flaxman - Pt. Mcintyre

- Gubik - Pt. Thomson

- Gwydyr Bay - Sag Delta

- Hammerhead - Sag Delta North

Facilities and infrastructure

- Central production facilities (CPFs)
- Gas processing plants

- Seawater treatment plants

- Carrier pipelines

- Power plants

- Service industries at Deadhorse
- Gravel sources

- Roads

- Landing strips

- Waste treatment

» Locations (undeveloped) + None
- Copper River

Sagavanirktok River  _ Mid-Tanana

Sandpiper
Schrader Bluff
Sikulik
Simpson
South Barrow
Sourdough
Square Lake
Stinson
Tabasco
Tarn

Thetis Island
Ugnu

Umiat
Walakpa
West Beach
West Sak
Wolf Creek
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TABLE 4.7-2 (Cont.)

Type of Action

Beaufort Sea/North Slope

Interior

Prince William Sound

QOil refining
Oil and refined product

storage

Oil and gas
transportation

Human habitation and
development

Prudhoe Bay
Kuparuk

TAPS pump stations
Prudhoe Bay
Kuparuk
Communities

TAPS

Natural gas pipeline

Carrier pipelines

Fuel transfer from barges and other vessels

Towns and villages
- Anaktuvuk Pass
- Atqasuk

- Barrow

- Deadhorse

- Kaktovik

- Nuigsut

North Slope Borough

Williams Alaska Petroleum

(North Pole)
Petro Star (North Pole)

Williams Terminal
(Fairbanks International
Airport)

TAPS Pump Stations
Communities

TAPS
Natural gas pipeline

Interconnections of the
TAPS to Williams and
Petro Star Refineries
(North Pole)

Cities, towns, villages

- Arctic Village

- Beaver

- Chalkyitsik
Chicken

- Chistochina

- Chitina

- Coldfoot and Wiseman

- Copper Center

- Delta Junction

- Eagle

- Evansville/Bettles

- Fort Yukon

- Gakona

Petro Star (Valdez)

Valdez Marine
Terminal

Communities

TAPS

Interconnection of
the TAPS to Petro
Star Refinery

Valdez Marine
Terminal

Oil tanker
operations

Natural gas pipeline

Cities, towns,
villages

- Chenega Bay
- Cordova

- Eyak

- Tatitlek

- Tonsina

- Valdez

- Whittier

Kenai Peninsula
- Borough

ST-LV
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TABLE 4.7-2 (Cont.)

Type of Action Beaufort Sea/North Slope

Interior

Prince William Sound

Human habitation and
development (Cont.)

Transportation « Air fields and strips
+ Dalton Highway
» Private and commercial watercraft

- Glennallen

- Gulkana

- Livengood

- Manley Hot Springs
- McCarthy

- Paxson

- Rampart

- Slana

- Stevens Village
- Tanana

- Venetie

Fairbanks-North Star
Borough

Air fields and strips
Railroads

Alaska Highway
Dalton Highway
Richardson Highway
Other roads

Private and commercial
watercraft

Air fields and strips
Railroads

Roads

Marine Terminals
Alaska Marine
Highway
Personal and
commercial

- Watercraft

- Fishing vessels
- Tour boats

- Container and
bulk carriers

S3IONINOISNOD TVLINIWNOAUIANS
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TABLE 4.7-2 (Cont.)

Type of Action

Beaufort Sea/North Slope

Interior

Prince William Sound

Legislative actions
related to land use

Land management

Alaska Native Claims Settlement Act

Alaska National Interest Lands Conservation Act
Federal Coastal Zone Management Act

Alaska Coastal Zone Management Act

U.S. Department of the Interior

North Slope Borough (Coastal Zone Management Program and
Comprehensive Plan)

Native corporations

Alaska Native Claims
Settlement Act

Alaska National Interest
Lands Conservation Act

U.S. Department of the
Interior

U.S. Department of

Agriculture

Alaska Department of

Natural Resources

Dalton Highway Advisory

Board

Military

- Ft. Greely (Delta
Junction)

- Ft. Wainwright
(Fairbanks)

- Eielson Air Force Base
(near Fairbanks)

North Star Borough

Native corporations

Alaska Native
Claims Settlement
Act

Alaska National
Interest Lands
Conservation Act
Federal Coastal
Zone Management
Act

Alaska Coastal Zone
Management Act
Prince William
Sound Regional
Advisory Board

U.S. Department of
the Interior

U.S. Department of
Agriculture

Alaska Department
of Natural
Resources

Military
City of Valdez
Native corporations

LT-LY
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TABLE 4.7-2 (Cont.)

Type of Action Beaufort Sea/North Slope

Interior

Prince William Sound

Natural resource use » Subsistence
* Recreational development
- Tourism
- Hunting and fishing
* Mining (gravel)

Petroleum spills » Production and exploration
» Transportation

Subsistence

Recreational
development

- Tourism

- Hunting, fishing

- Pipeline viewing areas
- Campgrounds

- Boat launches

- Visitor centers
Commercial development
Commercial fishing
Mining (minerals, gravel)

Logging

Transportation

Subsistence

Recreational
development

Tourism
Hunting, fishing
Pipeline viewing
areas
Campgrounds

Boat launches,
harbors

Visitor centers

Commercial
development

Commercial fishing
Mining (minerals)
Logging

Transportation

S3IONINOISNOD TVLINIWNOAUIANS
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listed together. However, when appropriate,
certain cumulative impact analyses may
consider impacts in the Beaufort Sea and the
North Slope separately, depending on the
distribution of the affected resources. Similar
actions have been grouped together and listed
by type in Table 4.7-2. Included are various
actions associated with the petroleum industry,
human habitation (these actions include various
human and industrial activities), transportation,
legislation affecting land control and use, land
management activities and plans, natural
resource use, and petroleum spills.

4.7.4.1 Oil and Gas
Exploration,
Development, and
Production

4.7.4.1.1 Resources. Oil and gas
exploration, development, and production have
been ongoing for a number of years on the North
Slope (see Figure 4.7-6). The state of Alaska
currently estimates that the North Slope oil
reserves contain 12.8 billion bbl (ADNR 2000).
The federal government estimates that an
additional 22.5 billion bbl of oil and
22.5 trillion ft3 of natural gas are contained in the
Arctic Outer Continental Shelf. An estimated
2.1 billion bbl of oil and 8.5 trillion ft3 of gas are
contained in NPR-A, and between 5.7 and
16 billion bbl of oil are contained in structures
under the coastal plain of ANWR. While
development within ANWR cannot be assumed,
it is likely that oil and gas exploration,
development, and production will continue on the
North Slope, including NPR-A and offshore.

Current and projected oil and gas
exploration, development and production are
summarized in Table 4.7-3 (National Energy
Policy Development Group 2001). In addition to
the areas listed in the table, the Mid-Tanana and
Copper River Basins in the Interior Alaska are
being studied to determine their oil and gas
potential, and lease sales are planned.

4.7.4.1.2 Facilities and
Infrastructure. Petroleum production
involves a number of ancillary facilities and

supporting infrastructures, including well pads,
gas processing plants, seawater treatment
plants, carrier pipelines, power plants, gravel
sources, roads, landing strips, and service
industries. Oil development and production sites
on the North Slope and in the Beaufort Sea use
different technologies as a function of the time
they were constructed and their remoteness from
existing logistics sites. However, a generalized
diagram is presented in Figure 4.7-7. Over the
35-year interval since the first wells were drilled
at Prudhoe Bay, the technology and operating
practices have changed considerably, resulting
in a reduction in the size of the sites. Facilities
enabled in remote locations, such as offshore,
vary in configuration from those closer to
principal infrastructure centers.

Future producing sites would be connected
via a pipeline to the oil transfer network linked
with the TAPS. The fields in the Prudhoe Bay
area are serviced via the road network in that
area. Nearshore operations, such as Endicott,
are connected to the road network via
causeways. Offshore operations, such as North
Star, and potential new fields in the Beaufort Sea
are or would be connected to shore only by air
and marine transport. The newer onshore fields
outside the existing road network, such as
Alpine, are not connected to other oil fields by a
permanent gravel road; instead, winter ice roads
are used to move heavy equipment and
materials. Aircraft and marine transport, where
practical, are used to transport changing crews
and lighter cargo items.

Well pads are gravel pads containing the
wellheads and the equipment and personnel
required to get oil out of the ground into
gathering lines, to processing facilities, then into
carrier pipelines. Drill sites (or production
stations) are both individually smaller and fewer
in number to produce a given deposit. Well
spacing is tighter, both because drilling
technology has improved and because earlier
concerns about potential well damage caused by
permafrost melting have been resolved. A wider
subsurface area can now be reached from a
single surface location through directional
drilling, and multilateral and horizontal drilling
techniques expand the oil reservoir that can be
reached by a single well. Theoretically, a single
drill site of 13 acres which is large even by
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Prudhoe Bay standards could cover a
subsurface area that is 8 mi in diameter (more
than 32,000 acres) (National Energy Policy
Development Group 2001). Drill sites today on
the North Slope are much less than this
hypothetical figure.

Site-specific conditions and available
technology dictate the facilities’ requirements
and the size of the site footprint. Small fields with
a single production pad and airstrip could have a
footprint of approximately 50 acres. Larger fields
with multiple pads and service roads could have
footprints of up 200 acres. The newer production
sites have well spacings of 10 to 20 ft on a pad
(well spacings for older sites were 120 to 160 ft).
Some of these wells are needed for reinjecting
gas, water, or other fluids into the oil reservoir to
improve oil recovery or for disposal of produced
water into other authorized formations. The
number of wellheads per production pad is
determined by the economics and geology
associated with developing the oil reservoir.

The number of pads needed depends on the
methods of drilling and the depth to the oil
reservoir. Conventional, vertically drilled wells
have a horizontal distance (reach)-to-depth ratio
of 1:1. Thus, for a reservoir at a depth of 8,000 ft,
the reach for each pad would be 8,000 ft, so the
production pads would be separated by roughly
16,000 ft. Currently, the greatest reach-to-depth
ratio on the North Slope is 2:1. It occurs at a well
in the Niakuk field (ratio of 18,098-ft reach to an
oil reservoir depth of 9,445 ft) (BLM 1998).

A central production center (CPF) (also
known as a flow station [Prudhoe Bay] or
fathering center [western operating area])
manages well production and produces sales-
quality crude oil by separating oil, water, and
gas. In addition to oil production equipment, the
CPF or nearby areas commonly include living
quarters, eating and recreational areas,
administrative areas, maintenance shops,
vehicle parking, fuel and water storage tanks,
power generators, wastewater management
facilities, and a communications center. The
types of services provided at a CPF, its crew
size, and the size of its facilities depend on the
size of the operations and the CPF’s proximity to
existing logistical support. Buildings are
supported on pilings to mitigate ground settling
or frost heaving. Production equipment includes

oil, gas, and water separators and other
equipment that condition and transport the oil
and that manage the water and gas that have
separated from the oil. Each oil-gas-water
separation facility is equipped with gas
detection, fire, and trouble alarm systems;
several fire suppression systems; and fire water
storage tanks. Each facility can also flare natural
gas when the need arises to rapidly shut down a
facility (BLM 1998; BP 2002a).

The maintenance of existing oil fields and
the development of new fields require continued
support activities, including the extraction of
gravel from borrow areas and the use of local
water supplies, except where salt water can be
used. To maintain existing facilities, these
resources would likely be used at the current
rate. The pace of new development would
determine if additional personnel and logistics
support beyond the current levels would be
needed on the North Slope. However, new
development would require the transport of
additional equipment and materials to, and
within, the North Slope and Beaufort Sea areas.

It is possible that sources of gravel for the
development of new fields in the NPR-A may be
limited to existing sources, although gravel
requirements for NPR-A development have not
been established. Gravel might have to be
transported from borrow pits used by the existing
oil fields, roadways, and the TAPS. However, the
gravel need within the NPR-A has not been
quantified, and the possibility exists that locally
generated crushed rock and other materials
could substitute for gravel (BLM 1998). In the
vicinity of Prudhoe Bay and along the TAPS,
numerous material sites provide gravel. Gravel
sources include state-permitted deposits near
the rivers and stream that parallel the TAPS
(e.g., Sagavanirktok River, Atigun River, and
Kuparuk River.

The reservoirs tapped by the North Slope
wells are under pressure. To increase the oil
recovered, other wells are drilled to inject water
or gas into the field to maintain the pressure
within the reservoirs. Gas is produced from the
well with the oil and is reinjected into the
reservoir. Water is obtained from the water
extracted with the oil and from water wells and
surface sources. Seawater may be used as a
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FIGURE 4.7-6 Oil and Gas Development on the North Slope over Time
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FIGURE 4.7-6 (Cont.)
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FIGURE 4.7-6 (Cont.)
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FIGURE 4.7-6 (Cont.)
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TABLE 4.7-3 Oil Fields Located in Alaska and the Arctic Outer Continental Shelf

Projected
Began End of
Field Unit Product Status Operator Production Production
Alpine Colville River Qil Producing Phillips Alaska, Inc. 2000
Badami Badami Oiland Producing BP Exploration (Alaska), Inc. 1998 2008
gas
Burger Outer Continental Shelf Oiland Undeveloped Shell
gas
Cascade Milne Point QOil Producing BP Exploration (Alaska), Inc. 1996
Colville Delta  Colville Qil Undeveloped Phillips Alaska, Inc.
East Barrow Gas Producing North Slope Borough 1981
East Kurupa Gas Undeveloped
East Umiat Gas Shut UMC Petroleum
Eider Duck Island Oil Producing BP Exploration (Alaska), Inc. 1998
Endicott Duck Island Oil Producing BP Exploration (Alaska), Inc. 1987
Fiord Colville River Qil Undeveloped Phillips Alaska, Inc.
Fish Creek NPR-A Qil Undeveloped
Flaxman Point Thomson Qil Undeveloped ExxonMobil
Gubik Gas Undeveloped
Gwydyr Bay Qil Undeveloped BP Exploration (Alaska), Inc.
Hammerhead Outer Continental Shelf Oil Undeveloped Chevron
Hemi Springs Qil Undeveloped
Kalubik Qil Undeveloped Phillips Alaska, Inc.
Kavik Gas Undeveloped Phillips Alaska, Inc.
Kuparuk River Kuparuk River (Greater Oiland Producing Phillips Alaska, Inc. 1981
Kurak Area) Kura gas
Kuukpik Kuukpik Oiland Exploration Phillips Alaska, Inc.
gas
Kuvlum Outer Continental Shelf  Qil Undeveloped Chevron
Liberty Outer Continental Shelf  Qil Undeveloped BP Exploration (Alaska), Inc.
Lisburne Prudhoe Bay Oiland Producing BP Exploration (Alaska), Inc.; Phillips Alaska, Inc. 1986
gas
Meade NPR-A Gas Undeveloped
Midnight Sun  Prudhoe Bay Oil Producing BP Exploration (Alaska), Inc.; Phillips Alaska, Inc.
Mikkelson Qil Undeveloped ExxonMobil; Phillips Alaska, Inc.

T1€-LY
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TABLE 4.7-3 (Cont.)

Projected
Began End of

Field Unit Product Status Operator Production Production
Milne Point Milne Point Oiland Producing BP Exploration (Alaska), Inc; 1985
gas
Niakuk Prudhoe Bay Oil Producing BP Exploration (Alaska), Inc.; Phillips Alaska, Inc. 1994
North Prudhoe Prudhoe Bay Oiland Producing BP Exploration (Alaska), Inc.; Phillips Alaska, Inc. 1993 2006
Bay gas
Northstar Northstar Oiland Producing BP Exploration (Alaska), Inc; 2001 2015
gas
Point McIntyre Prudhoe Bay Oiland Producing BP Exploration (Alaska), Inc.; Phillips Alaska, Inc. 1993
gas
Point Thomson Oiland Undeveloped ExxonMobil
gas
Prudhoe Bay  Prudhoe Bay Oil Producing BP Exploration (Alaska), Inc.; Phillips Alaska, Inc. 1977
Sag Delta Duck Island Oil Producing BP Exploration (Alaska), Inc. 1989
North
Sagavanirktok Milne Point Oil Producing BP Exploration (Alaska), Inc. 1994
River
Sandpiper Outer Continental Shelf  Qil Undeveloped Murphy
Schrader Bluff Milne Point Oiland Producing BP Exploration (Alaska), Inc. 1991
gas
Sikulik Gas Undeveloped North Slope Borough
Simpson NPR-A Oil Undeveloped
Sourdough Point Thomson Oil Undeveloped BP Exploration (Alaska), Inc.
South Barrow Gas Producing North Slope Borough
Square Lake NPR-A Gas Undeveloped
Stinson Oil Undeveloped Phillips Alaska, Inc.
Tabasco Kaparuk River (Greater Oiland Producing Phillips Alaska, Inc. 1999
Kurak Area) Kura gas
Tarn Kaparuk River (Greater Oiland Producing Phillips Alaska, Inc. 1999
Kurak Area) Kura gas
Thetis Island Oil Undeveloped Anardarko
Ugnu Kaparuk River (Greater Oil Undeveloped Phillips Alaska, Inc.

Kurak Area) Kura

S3IONINOISNOD TVINIWNOAUIANS

ce-L Y




TABLE 4.7-3 (Cont.)

Projected
Began End of
Field Unit Product Status Operator Production Production
Umiat Qil Producing U.S. Department of the Interior
Walakpa QOil Producing North Slope Borough 1992
West Beach Prudhoe Bay Oiland Producing BP Exploration (Alaska), Inc.; Phillips Alaska, Inc. 1994 2016
gas
West Sak Kuparuk River (Greater Oil Producing Phillips Alaska, Inc. 1998
Kurak Area) Kura
Wolf Creek NPR-A Gas Undeveloped

Source: ADNR (2000).
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Prudhoe Bay

Seawater
Treatment Plant

Drillsite

Seawater
Injection Plant

Central
Gas Facility Central
T Compressor Plant

Pump Station No.1

Pump Station

(one of nine)

~Trans-Alaska
Pipeline

Approx. 1800' Permafrost

Seawater (EOR)
Miscible Gas (EOR)

Produced Water (EOR)

Oil deposits Approx.
9,000’ below surface

Water

How we get the oil from the
ground to the Trans-Alaska pipeline.

Crude oil at Prudhoe Bay is located in the Sadlerochit
zone, a sandstone formation at approximately 9,000 feet
below the earth's surface. Pressure from the formation,
pushes the crude up a well to the surface where a
wellhead controls the flow of crude. Wellheads are
located on gravel drillsites and are covered by a well
house for worker and equipment protection against the
harsh arctic environment. From here the crude flows
through the manifold building, also located on the drill
site, where oil/gas/water ratio is determined. Crude then
travels to a processing center and is separated into oil,
gas and water. Natural gas is sent to the gas handling
facilities for reinjection back into the field. Produced
water is sent back to the drillsites and reinjected into
the formation to help in the oil recovery. Oil continues
its journey to Alyeska's Pump Station 1 to begin its
800 mile trip to Valdez.
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FIGURE 4.7-7 Generalized Schematic of Prudhoe Bay Oil Production (Source: BP 2002c)
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water source for sites where it is practical to
construct a seawater intake, treatment plant, and
insulated pipeline delivery system. A Prudhoe
Bay pressure maintenance program that
included seawater injection into the reservoir
was initiated in 1984. The scope of the $2 billion
program includes a distribution system,
seawater treatment plant, and pumping systems.
Today, produced water has increased in volume
and has largely replaced seawater as a
secondary recovery fluid.

The need for water for new development and
production would be met from local freshwater
supplies or seawater. The water supplies
currently used by the existing oil fields and
TAPS would not be affected. However,
wastewater would likely be placed in existing
EPA-approved injection wells that are used by
the existing oil fields and TAPS facilities.

Similarly, solid waste management facilities
used by existing oil fields and TAPS would likely
be used in new development and production
(BLM 1998). Waste generation rates would likely
be similar to the rates of existing facilities.
Today, for existing fields as well as new
development, grinding and subsurface injection
are used to dispose of drilling muds and cuttings
after sand and gravel have been reclaimed for
reuse (BLM 1998). This practice reduces the
amount of oil field waste. The total quantities of
wastes generated from new oil fields cannot
currently be predicted because the extent of the
new development and production cannot be
predicted.

BP operates a Central Compression Plant
and Central Gas Facility on the North Slope.
This facility is devoted primarily to processing
and handling the enormous quantities of natural
gas produced by oil wells in Prudhoe Bay. This
gas is then reinjected into the reservoir. In
addition, this facility provides compressed
natural gas (CNG) for fueling trucks and other
vehicles. The facility is designed to fuel 20
vehicles per hour. A total of 70 CNG vehicles
have already been added to BP’s Prudhoe Bay
fleet, and plans are to convert the entire
450-vehicle fleet from diesel fuel to CNG over
the next 3 years (BP 2002a).

Carrier pipelines are used to transfer oil from
the production stations at the oil fields to the

TAPS. Elevated pipelines are typically used in
the North Slope oil fields to prevent heat transfer
from the hot oil in the pipeline to frozen soils,
since heat would degrade the permafrost.
Carrier pipelines from offshore production
facilities are on the sea floor. Elevated pipelines
are relatively easy to maintain and are visually
inspected for leaks. Because they can restrict
the movements of caribou and other wildlife,
both TAPS and North Slope producers have
implemented resources to allow for safe
passage of caribou and other large mammals.
Buried pipelines are feasible in the Arctic
provided that the integrity of the frozen soils is
maintained. Such pipeline configurations have
been used in the Milne Point area. Buried pipe is
more difficult to monitor and maintain and must
be insulated and operated so that the oil
temperature will ensure that thaw settlement will
be within tolerable limits. According to State of
Alaska regulations, pipelines must be located to
enable the containment and cleanup of spills,
avoid significant changes in the migration
patterns of herd animals, and allow fish passage
(ADNR 1999).

Power is supplied to the oil fields by natural-
gas-fueled turbines. Natural gas is obtained from
the oil production wells. Diesel fuel is also used
for some purposes and is supplied either by
small refineries at the oil fields or by truck from
Fairbanks.

Exploration is now generally limited to winter
in order to minimize the impact of moving
equipment over exposed tundra to avoid
interference with animals, and avoid the need to
build permanent roads. Ice roads and drilling
pads spread the weight of the equipment over
the ground surface and minimize the contact of
the equipment with the soil surface. Their
locations are almost undetectable when they
melt. Production areas remote from permanent
roads may be built and maintained by using only
ice roads in the winter and access by air strip or
water during the summer.

Major aviation facilities are located at
Barrow, Deadhorse, and Kuparuk. In addition,
there is a gravel airstrip at Nuigsut. Smaller
airstrips link remote oil sites with the larger
aviation facilities. These airstrips are typically
made of gravel, measure 150 to 200 ft wide and
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5,000 to 6,000 ft long, and are built to serve the
needs of the site and not the local area.

Deadhorse was established to support oil
development at Prudhoe Bay and is not a
community in the traditional sense. It is not
controlled or managed by the North Slope
producers. The private support companies are
located on state-leased land. Services include
three hotels that offer meals, a general store that
doubles as a post office, and two gas stations.
Tire and vehicle repair facilities are also
available, as are an auto parts store and
hardware store. The North Slope Borough
operates a solid waste facility at Deadhorse.

Public access is restricted beyond
Deadhorse. Areas to the north, including the
Arctic Ocean, can only be accessed via
commercial tours, which operate from the hotels
(Morris Communications 2001).

4.7.4.2 Oil Refining

Alaska has four merchant refineries and two
smaller crude oil tapping plants in North Slope
fields dedicated to producing oil for field use.
Three of the merchant refineries are in the
region of interest: two are at North Pole (near
Fairbanks), and one is at Valdez. Most of the
petroleum products produced by these refineries
are used within Alaska. Williams Alaska
Petroleum, Inc., owns and operates one of the
petroleum refineries at North Pole. The refinery
produces approximately 62,000 bbl/d of various
petroleum products, including motor gasoline,
naphtha, jet fuel, heating fuels, diesel fuels, gas,
oil, and asphalt for both local supply and export.
Approximately 60% of the refinery’s product is
jet fuel, which is supplied to various domestic
and international airlines as well as to the
U.S. military (Williams Energy 2002).

Petro Star operates the other refinery at
North Pole. It produces 3,750 bbl/d of product,
including kerosene, diesel fuel, and jet fuel for
use in interior and northern Alaska (Petro Star
2002a). Petro Star also operates a refinery at
Valdez that produces 10,000 bbl/d of refined
product (ADNR 2000). The refinery produces jet
fuel, marine diesel and heating fuel for use in
south-central and south coastal Alaska. The
majority of the products are shipped out of the

Valdez Petroleum Terminal, located
approximately 6 mi from the refinery. The
products are shipped to Anchorage, Kodiak,
Dutch Harbor, and coastal Alaska by a leased
barge (Petro Star 2002b).

These refineries obtain oil acquired by spur
pipelines from the TAPS. Each extracts the
lighter fractions from the crude oil to produce an
array of refined products. The heavier fractions
are returned to the TAPS via pipeline.

4.7.4.3 Oil Storage

Williams Energy operates a 20,000-bbl jet-
fuel terminal at Fairbanks International Airport
(Williams Energy 2002). Commercial fuel sales
in Alaska increased from 1,507 million gal in
1995 to 1,788 million gal in 1999. Most of this
increase was due to the increase in sales of jet
fuel, which account for more than half of the total
fuel sales in the state (900 million gal in 1999)
(ADNR 2000). Other storage facilities exist at the
TAPS pump stations at Kuparuk and Prudhoe
Bay and in communities throughout the region of
interest.

4.7.4.4 Oil and Natural Gas
Transportation

In addition to the major systems described
below, refined products are shipped by truck
from the three refineries to various end points.

4.7.4.4.1 Trans-Alaska Pipeline
System. The TAPS has been described in
detail in the earlier sections of this DEIS. ltis
listed here for completeness. The TAPS system
assessed here includes the pipeline, pump
stations, access roads, and the Valdez Marine
Terminal.

4.7.4.4.2 Alaska North Slope
Natural Gas Commercialization. This
DEIS assumes that it is reasonably foreseeable
that sometime in the next 30 years natural gas
will be transported from the North Slope to
market in Canada and the United States. At this
time, it is premature to guess which proposal
would ultimately be selected and implemented.
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There is a large quantity of natural gas within the
Prudhoe Bay reservoir. In addition, there are
undeveloped discoveries of natural gas in the
area with projections for the discovery of
substantially more gas if it were marketable.
Since the discovery of the Prudhoe Bay field in
1968, planning for the commercialization of
these gas deposits has been underway. A
number of projects to market the gas have been
proposed or conceptualized. These include
several pipeline routes from the North Slope to
the lower 48 states through Canada, a liquefied
natural gas (LNG) project at Valdez, and a gas-
to-liquids project on the North Slope. Although
each of these projects has been studied, some
extensively, none has been financed or built,
principally because long-term natural gas prices
in the target markets have not justified the cost
and risk of the project. While it is not entirely
clear that this gas will be commercialized, two
possible gas commercialization projects are
described in some detail below for purposes of
this analysis to be the surrogate for whatever
project might eventually be built.

A “southern” pipeline has been proposed to
carry natural gas into Canada. One possible
proposed route would parallel the TAPS until it
reaches the Fairbanks vicinity, then it would run
roughly parallel to the Alaska Highway through
the Yukon Territory and British Columbia into
Alberta (Figure 4.7-8). This proposal has been
the subject of detailed study by the TAPS
Owners, and legislation has been proposed for
development of this proposal (BP 2002b).
Another proposal is for a northern route from
Prudhoe Bay through the Beaufort Sea to the
MacKenzie Delta then south through Canada. As
already discussed, this proposal was not
considered reasonably foreseeable. A third
proposal is for a pipeline parallel to the TAPS
into Valdez, where the natural gas would be
liquefied for shipment. Although it is not clear
which proposal might eventually be developed, it
was considered reasonably foreseeable that
sometime in the next 30 years a natural gas
pipeline might be constructed. For the sake of
analysis a hypothetical description of such a
system follows.

A natural gas pipeline could consist of a
large-diameter, 735-mi-long buried pipeline. It
would run parallel to the TAPS from Prudhoe

Bay to the vicinity of Fairbanks near Delta
Junction, and from there, it would turn east, and
of the TAPS region of interest. Key elements of
such a project would be (1) a large CO»
treatment plant on the North Slope, (2) the
pipeline itself, (3) valve stations and compressor
stations along the route, and (4) a possible
natural gas liquid (NGL) recovery plant.

The gas treatment facility would remove acid
gases (CO9, HaS) and compress and chill the
gas to make it ready for transport. The pipeline
would be 48 in. in diameter and constructed of
high-strength steel. Compressor stations, valve
stations, and intermediate pigging facilities
would maintain gas pressure (about 2,500 psi),
allow maintenance and pigging of the line, and
provide safety features. Because the gas would
contain ethane, propane, and other gas liquids, a
NGL recovery plant might be needed to remove
the heavier hydrocarbons (Co+) for sale.

Construction of a natural gas pipeline could
involve about 600 mi of buried pipeline in
Alaska. The total project cost could be
approximately $10 billion, of which $1 billion
could be for the gas treatment facility and
$2.5 billion could be for actual pipeline
construction. Construction of the gas treatment
facility could require about 3,000 person-years of
labor, while construction of the pipeline could
require about 7,500 person-years of labor. It is
anticipated that the main construction effort
could occur over a period of 3 to 5 years. The
facilities could be labor-efficient and capital-
efficient to operate, and could create direct
employment of 300 to 400 permanent jobs
(Goldsmith 2001; McGraw 2002).

Alternatively, conditioned natural gas could
be transported by pipeline from the North Slope
to Valdez, where the gas would be liquefied by a
cryogenic process. The LNG would then be
transported to various countries in specially
designed cryogenic LNG tankers. Likely markets
would include Japan, Korea, Taiwan, and
possibly Mainland China (TAPS Owners 2001).

This proposal could involve the construction
of an 800-mi-long, 36- to 42-in. diameter, chilled
pipeline, which could be buried adjacent to the
TAPS. A 300-acre gas-conditioning facility could
be built on the North Slope, and 10 main line
compressor stations could be constructed along
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the pipeline route to maintain required operating
pressures. The gas could be liquefied for
shipment at an LNG plant that could be
constructed at Anderson Bay, 3.5 mi west of the
Valdez Marine Terminal. Additional construction
at Anderson Bay could include storage tanks for
the LNG and a marine terminal with two berths
and loading facilities to accommodate LNG
tankers with a capacity of 165,000 m3.

It is projected that the gas volume would be
about 2 billion ft3/d for both the LNG and the
pipeline export project. The capacity of the
liquefaction facilities could be compatible, at
14 million tons/yr (29.3 m3/yr). Fifteen tankers,
each with a capacity of 125,000 m3, would make
about 275 loaded voyages per year to the Pacific
Rim.

It is estimated that construction of this
system would cost $4 billion for the pipeline and
$8-10 billion for the other elements, including
the tanker fleet. The estimated construction
period would be 10 years. Public revenue,
including property taxes, severance taxes, and
royalties, would amount to about $377 million
annually, depending on future energy prices.
The economic life of the project is estimated to
be 30 years.

4.7.4.4.3 Valdez Container
Terminal Dock. The Valdez Container
Terminal Dock is a 700-ft concrete floating dock,
extending to 1,200 ft. The container dock is tied
to a 21-acre marshalling yard by two 200-ft
ramps. The dock is designed as a multipurpose
berth to handle containerized, roll-on/roll-off and
lift-on/lift-off operations. The marshalling yard
contains a total area of 21 acres of land. A grain
terminal consisting of nine concrete silos that are
112 ft tall and 33 ft in diameter and have a total
capacity of 522,000 bushels is also located on
the container terminal grounds (Valdez 2002).

4.7.4.4.4 Oil Tanker Operations. Oil
tankers with cargo capacities ranging from
660,000 to 2,000,000 bbl are loaded with North
Slope crude oil at the Valdez Marine Terminal
which is controlled by the U.S. Coast Guard.
North Slope crude oil is transported primarily to
the west coast of the United States, with other
shipments to Kenai, Alaska; the Hawaiian

Islands; and the Asia Pacific market (TAPS
Owners 2001a). In 1999, an average of

37 tankers per month were loaded at the Valdez
Marine Terminal.

Tankers approach the Valdez Marine
Terminal from the Gulf of Alaska via
Hinchinbrook Entrance, and they follow
dedicated traffic lanes to Valdez Arm and Valdez
Narrows. The Prince William Sound Vessel
Traffic System (VTS) controls the movement of
tanker traffic into and out of the area. VTS closes
Valdez to tanker traffic if conditions are
hazardous.

Currently, the fleet serving the Valdez
Marine Terminal consists of 26 tankers,
including three with double hulls and 13 with
double sides. However, the composition of the
fleet will change to comply with the Qil Pollution
Act of 1990, which requires that all tankers
calling on U.S. ports have double hulls (double
bottoms and sides) by the year 2015. According
to the planned phaseout schedule for Prince
William Sound tankers, the fleet will consist
exclusively of double-hulled tankers beginning in
2014. The number of tankers will be reduced to
8 to 10 by 2020 (TAPS Owners 2001a).

APSC’s SERVS is responsible for the safe
transit of oil tankers from the Valdez Marine
Terminal to international waters. Nine SERVS
vessels have escort, docking, and response
duties. At least two escort vessels are required
for each laden tanker exiting Prince William
Sound, and an additional escort may be added in
inclement weather (TAPS Owners 2001a).

4.7.4.5 Habitation and
Development

4.7.4.5.1 Beaufort Sea and North
Slope. The North Slope Borough is the largest
borough in Alaska, making up more than 15% of
the state’s total land area. It consists primarily of
the north and northeastern coast of Alaska,
including the Brooks Range, north of the Arctic
Circle. Communities or areas of development
located within the Borough within the region of
interest include Anaktuvuk Pass, Atqasuk,
Deadhorse/Prudhoe Bay, Kaktovik, and Nuigsut
(Figure 4.7-3).
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FIGURE 4.7-8 Potential Routes for Natural Gas Transportation
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With the exception of Deadhorse/Prudhoe Bay,
these communities are composed of primarily
Alaska Natives or part Natives, and most
inhabitants maintain lifestyles that rely heavily
on subsistence activities. The oil and gas
industry is also an important source of
employment. The populations within these
communities range from 200 to 500 people. The
Borough population is about 4,600.

Deadhorse at Prudhoe Bay is a town
dedicated to supporting the oil industry. Although
it has only six permanent residents, more than
5,000 oil petroleum industry workers pass
through Deadhorse on rotating work shifts.
Development in Deadhorse is almost entirely
related to the petroleum industry.

See Section 4.7.4.1.2 for more information on
Deadhorse.

4.7.4.5.2 Interior. Interior Alaska has a
number of communities that could contribute to
cumulative impacts (Figure 4.7-4). However,
with the exception of Delta Junction/Big Delta,
Fairbanks, and Glennallen/Copper Center, these
communities are small, with populations of fewer
than 200 people and no major industrial or
commercial activities.

Delta Junction and Big Delta
(no organized borough). Delta Junction is
located at the convergence of the Richardson
and Alaska Highways, approximately 95 mi
southeast of Fairbanks. The city developed
along the east bank of the Delta River, south of
its junction with the Tanana River. Big Delta is
located on the Richardson Highway at the
junction of the Delta and Tanana Rivers. Delta
Junction and Big Delta businesses provide
services to traffic along the Richardson Highway.
Fort Greely is located nearby. The surrounding
area supports agriculture. The populations of
Delta Junction and Big Delta in 2000 were 880
and 749, respectively.

Fairbanks North Star Borough. The
Fairbanks North Star Borough is located in
central Alaska and includes the cities of
Fairbanks and North Pole. According to the
2000 census, the Borough'’s population was
82,840. The main campus of the University of

Alaska is located at College in Fairbanks.
Currently the Fort Knox and True North Gold
Mines are expanding operations. The
International Air Cargo landings at the Fairbanks
International Airport have also expanded. The
Fairbanks area serves as a regional service and
supply center. The Alaska Railroad provides
service to Fairbanks from Anchorage and
Seward in the south and Eielson AFB in the east.
The Borough is developing a plan for future
growth and for an increase in population to
98,000 by 2018. Eielson AFB and Fort
Wainwright are located nearby.

Glennallen/Copper Center. The
communities of Glennallen and Copper Center
are along the Richardson Highway, 189 mi (by
road) east of Anchorage. The visitor's center and
park headquarters for Wrangell-St. Elias NPP is
located in Copper Center. Glennallen is the
business hub of the Copper River region. Local
businesses serve area communities and
highway traffic, providing gasoline, supplies and
services, schools, and medical care. State
highway maintenance and federal offices are in
Glennallen. The Wrangell-St. Elias Visitor
Center and National Park Headquarters were
recently completed (ADCED 2002).

4.7.4.5.3 Prince William Sound.
Most of the communities bordering Prince
William Sound are small (fewer than
200 people), with limited commercial and
industrial activities (Figure 4.7-5). In general,
people in these communities have lifestyles that
rely on subsistence or commercial fishing.
Cordova, Kenai Pennisula Borough, and Valdez
are larger areas of human habitation and thus
have the potential to make a greater contribution
to cumulative impacts.

Cordova is located on the southeastern end
of Prince William Sound and is readily
accessible to other communities only by air and
water routes. Cordova serves as a fishing port
and a tourist and recreational sports center. The
population of Cordova in 2001 was about 2,500,
including Eyak, a federally recognized Native
village within the City of Cordova.

The Kenai Peninsula Borough lies directly
south of Anchorage and is bordered by the Gulf
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of Alaska and Prince William Sound on the south
and east. Cook Inlet divides the borough into
two land masses. Cities within the Kenai
Peninsula Borough include Homer, Kachemak,
Kenai, Seldovia, Seward, and Soldotna. All
communities are expanding in population and
development. The population in 2000 was about
41,000.

Valdez is located on the north shore of
Prince William Sound. In addition to being the
southern terminus of the TAPS and Valdez
Marine Terminal, the city is host to commercial
fishing and shipping operations and is a port for
commercial shipping, cruise ships, tour boat
operations, and fishing. Valdez serves as a
tourist and recreational sports center.
Richardson Highway connects Valdez to
Anchorage, Fairbanks, and Canada. The
population in 2002 was estimated to be about
4,500 (Valdez 2002).

4.7.4.6 Transportation

4.7.4.6.1 Highways and Public
Airstrips. In the areas traversed by the TAPS,
the Richardson Highway connects Valdez with
Fairbanks and the Dalton Highway connects
Fairbanks with the North Slope. The Dalton
Highway was formerly known as the “Haul Road”
and was originally built and maintained by the
TAPS Owners; it was closed to the public. It is
now a state highway, is open to the public, and is
maintained by Alaska’s Department of
Transportation and Public Facilities (Alaska
Department of Transportation and Public
Facilities 2002).

4.7.4.6.2 Railroads. The state-owned
Alaska Railroad and ferry system transports
passengers and freight between Anchorage,
Seward, and Whittier and Interior Alaska. Future
expansion will be made to link the existing lines
to the Ted Stevens Anchorage International
Airport. The Alaska Railroad is also constructing
a new depot and passenger facilities in
Fairbanks and Whittier; realigning its track in the
Fairbanks and North Pole area to minimize the
number of railroad crossings; repairing bridges
in the Kenai Peninsula; and repairing
maintenance facilities in Seward and Whittier.

The railroad operations employ nearly
700 people (Alaska Railroad 2002).

4.7.4.6.3 Marine Terminals. Marine
shipments to the North Slope are limited to the
ice-free period between late July and early
September. Dock facilities for unloading barges
are located at Prudhoe Bay and Oliktok Point.
One dock head, which is no longer used, is at
East Dock of Prudhoe Bay. Two others are
located at West Dock, with drafts ranging from
4 to 10 ft. The dock at Oliktok Point extends
750 ft from shore, with a depth of about 10 ft at
the dock face. Because of the lack of deep-water
ports, cargo is usually off-loaded to shallow- or
medium-draft ships for transport to shore or for
transport upriver to communities such as
Nuigsut.

No port facilities exist in Barrow. Cargo is
transported to the area by barges and cargo
ships and off-loaded to smaller vessels for
transport to the shore north of Barrow.

On Prince William Sound, oil is shipped from
the Valdez Marine Terminal at Port Valdez.
Deep-water cargo ports are located at Valdez,
Seward, and Whittier. Rail links exist at Seward
and Whittier.

4.7.4.6.4 Alaska Marine Highway.
The state-owned Alaska Railroad and ferry
system is constructing two docks in Whittier to
accommodate the unloading of barges. Seward
and Valdez serve as cargo and cruise ship ports.
The Alaska Railroad is also constructing a new
freight dock and overhauling an existing dock to
serve passengers in Seward (Alaska Railroad
2002). The Alaska Marine Highway System
connects the communities of Cordova, Valdez,
and Whittier along the Prince William Sound with
ferry services.

4.7.4.6.5 Personal and
Commercial Watercraft (fishing
vessels, tour boats). Commercial fishing
vessels use ports at Valdez and Cordova.
Private and charter vessels also use the ports for
recreational boating, which includes wildlife and
sightseeing cruises and sport fishing excursions.
Alaska state ferries stop at Valdez, Cordova,
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Seward, and Whittier. Cruise ships use ports at
Valdez and Seward (Morris Communications
2001). Section 4.7.4.9.2 on tourism and
Section 4.7.4.9.4 on commercial fishing have
more details.

4.7.4.7 Legislative Actions
Related to Land Use

4.7.4.7.1 Alaska Native Claims
Settlement Act. Shortly after its purchase of
the territory of Alaska, the U.S. Congress
abandoned its policy of establishing treaties with
Native Americans (Alaska Commission on Rural
Governance and Empowerment 1999). As a
result, Alaska Native land claims were never
resolved, and the status of Alaska Natives
relative to the federal government was uncertain.
The Alaska Native Claims Settlement Act
(ANCSA) (PL 92-203; 43 USC 1601) was passed
in 1971 to settle multiple Alaska Native land
claims. The act extinguished all prior aboriginal
land claims and conveyed 44 million acres to the
12 regional corporations established under the
act.

The passage of ANCSA cleared land titles
and facilitated granting of the TAPS ROW. It also
established, through the for-profit regional
corporations, the contemporary structure for
Alaska Native economic and political affairs
(Alaska Commission on Rural Governance and
Empowerment 1999).

4.7.4.7.2 Alaska National Interest
Lands Conservation Act. The Alaska
National Interest Lands Conservation Act
(ANILCA) (PL 96-487; 16 USC 3101) was
passed in 1980 to provide for the designation
and conservation of certain public lands in the
State of Alaska. ANILCA establishes more than
100 million acres of federal land in Alaska as
CSUs in order to preserve these lands and their
resources for the national interest. The CSUs
include National Parks, Preserves, Monuments,
Wildlife Refuges, Wilderness Areas, and Wild
and Scenic Rivers and are managed by federal
agencies. Thirty-four CSUs are within a few
miles of the TAPS ROW.

4.7.4.7.3 Federal and Alaska
Coastal Zone Management Acts. The
Federal Coastal Zone Management Act (CZMA)
was enacted in 1972 and last amended in 2001.
The Alaska Coastal Management Act (ACMA)
was enacted in 1977 as Alaska’s version of
coastal zone management as envisioned in the
national CZMA, and it was last amended in
1994. Both statutes guide land use in coastal
zones to provide a balance between
development and protection of coastal resources
(BLM 1998; State of Alaska 2001).

ACMP, approved in 1979, was developed to
implement the ACMA. The ACMP encourages
coastal districts to develop and adopt district
coastal management programs (CMPs) that
become part of the ACMP once they are fully
approved. CMPs include enforceable policies,
and all activities that occur within a coastal zone
or that may affect coastal resources must be
consistent with an approved CMP. The Alaska
Department of Governmental Coordination and
State of Alaska resource agencies conduct
consistency reviews on proposed and existing
projects within coastal zones (BLM 1998; State
of Alaska 2001).

4.7.4.7.4 Prince William Sound
Regional Citizens’ Advisory Council.
The Prince William Sound Regional Citizens’
Advisory Council is an independent, nonprofit
corporation dedicated to the environmentally
safe operation of the Valdez Marine Terminal
and oil tankers within Prince William Sound. The
council reviews and comments on APSC'’s
operations, oil spill response and prevention
plans and capabilities, and the design of
mitigation measures. The advisory council helps
monitor and assess the environmental impacts
of terminal and tanker operations of oil-related
accidents (Prince William Sound Regional
Citizens’ Advisory Council 2002b).

The council also works to increase the
public’s awareness of the actual and potential
environmental impacts from terminal and tanker
operations and of the APSC’s environmental
protection capabilities, which include oil spill
prevention and response. Citizens organized the
council after the Exxon Valdez oil spill in 1989 to
increase public involvement in decision making
in the Prince William Sound, Gulf of Alaska, and
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Lower Cook Inlet regions of Alaska. The Oil
Pollution Act of 1990 later required citizen
oversight councils for Prince William Sound and
Cook Inlet. Although APSC funds the advisory
council, it has no control over its operation
(Prince William Sound Regional Citizens’
Advisory Council 2002a).

4.7.4.8 Land Management

4.7.4.8.1 National Parks,
Preserves, Monuments,
and Other Land Units

Arctic National Wildlife Refuge
(ANWR). This refuge ranges from south of the
Brooks Range to the Beaufort Sea. A small
portion of the refuge comes within 1/4 mi of the
TAPS, but the vast majority lies 60 mi or more
east of TAPS. The ANWR encompasses more
than 19 million acres and is the northernmost
refuge in the United States. It contains the
8-million-acre federally designated Mollie Beattie
Wilderness, which is the second largest
Wilderness Area in the United States. The
refuge contains part of the migration routes and
calving grounds of the Porcupine caribou herds.
Visitors are allowed in the refuge. Arctic Village
— an Alaska Native community — is located on
the south side of the refuge (Alaska Internet
Travel Guide 2000a; Patterson 2001).

Chugach National Forest. The
5.5-million-acre Chugach NF occurs as
two noncontiguous components. A portion of the
forest is located south/southwest of the Valdez
Marine Terminal and comes within 1/4 mi of the
Valdez Marine Terminal at its closest point.
Another portion is located on the Kenai
Peninsula. The area near the Valdez Marine
Terminal is used primarily for recreation and for
subsistence hunting, fishing, and logging. Some
commercial logging occurs on the Kenai. The
Chugach NF is the northernmost national forest
in the United States and is administered by the
USDA Forest Service (Behrends 2002; Forest
Service 2002).

Gates of the Arctic National Park
and Preserve. Gates of the Arctic NPP is
located in the Brooks Range west of the TAPS
and comes within 2 to 3 mi of the pipeline at the
closest point. It is composed primarily of federal
lands and encompasses a 7.2-million-acre
federally designated Wilderness Area — the
third largest in the United States. The park is
accessible by air and is open year round. There
are no roads to or within the park, and it contains
no established trails or facilities. Gates of the
Arctic NPP receives about 4,000 visitors per
year. A park ranger station is located in Coldfoot.
No major construction is planned in the park
(Uhler 2001a; Ulvi 2001).

Kanuti National Wildlife Refuge.
The 1.6-million-acre Kanuti NWR is located
about 150 mi northwest of Fairbanks. It is about
8 mi west of the TAPS at its closest point, but
most of the refuge is more than 24 mi away. The
refuge is undeveloped but contains no federally
designated or proposed wilderness. Kanuti
receives few visitors, and most visits are made
by subsistence hunters and fisherman. Some
river floating and hiking are done in the park
(Alaska Internet Travel Guide 2000b; Schultz
2001).

White Mountains National
Recreation Area (NRA). This NRA is
administered by the BLM and is located about
30 mi north of Fairbanks between Elliott and
Steese Highways. It encompasses about
1 million acres and is the largest NRA in the
United States. The recreation area offers an
abundance of year-round recreation
opportunities (Great Outdoor Recreation Pages
2002).

Wrangell-St. Elias National Park
and Preserve. This NPP reaches from the
Copper Center and Glennallen area to the
U.S./Canadian border and south to the Gulf of
Alaska. The NPP headquarters and a point of
access to the NPP are located near Copper
Center and Glennallen. The NPP is 2 to 5 mi
east of the TAPS at its closest point, but most of
it is more than 26 mi away. At 13.2 million
acres, Wrangell-St. Elias is the largest national
park in the United States and is entirely
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undeveloped. It encompasses the largest
federally designated wilderness area in the
United States: 8.9 million acres. The Ahtna
Corporation, an Alaska Native Corporation, owns
about 1 million acres of the NPP. Road access
into the interior of the park is limited. Wrangell-
St. Elias is open year round and averages
25,000 visitors a year, primarily in the summer.
An abandoned mine site of Kennecott Mining
Company is located within the park. No major
construction is planned in the NPP (Uhler 2002;
Ulvi 2001).

Yukon Flats National Wildlife
Refuge. This 8.6-million-acre NWR is located
east of the Dalton Highway and about 100 mi
north of Fairbanks and is bisected by the Yukon
River. The refuge is about 2 mi east of the TAPS
at its closest point, but most of it is more than
6 mi away. Yukon Flats is undeveloped but
contains no federally designated wilderness. A
portion of the refuge has been proposed as a
federal wilderness area. The refuge is visited
primarily by subsistence hunters and fishermen.
Summer use is mainly confined to the major
waterways (Alaska Internet Travel Guide 2000c;
Huer 2001).

4.7.4.8.2 Alaska Department of
Natural Resources

Alaska Interior. Several small parks and
recreation areas are in the Delta Junction and
Fairbanks area. These parks provide access to
lakes, rivers, and streams; camping; and limited
facilities. No state-designated wilderness exists
within 100 mi of the TAPS (ADNR 2001a). The
Chena River State Recreation Area east of
Fairbanks is a quarter of a million acres in size
and draws more than 150,000 visitors a year.
The park has limited facilities, and most of the
area is closed to vehicles. The Chena River
State Recreation Site is within the city of
Fairbanks on the banks of the Chena River and
is a popular recreation spot (ADNR 2001b).

Prince William Sound. There are
several state marine parks in the Prince William
Sound and Resurrection Bay area. Most of these
parks can be accessed only by floatplane or

boat, except for Shoup Bay, which can be
entered by a foot trail. Seven parks are near
Whittier, six are near Seward, three are near
Valdez, and three are near Cordova. These
parks are undeveloped but contain no state-
designated wilderness (ADNR 2001c).

4.7.4.8.3 Military

Fort Greely. Fort Greely, near Delta
Junction, is currently being closed and
transferred to other uses by the Department of
the Army under Base Realignment and Closure
(BRAC). However, Fort Greely is the preferred
alternative for the deployment of the ground-
based interceptors and for deployment of the
battle management, command, and control
system of the National Defense Missile System.
The former are guided missiles designed to
intercept and destroy intercontinental ballistic
missiles. The latter is the control and control
system for the interceptors (U.S. Army Space
and Missile Defense Command 2000).

Fort Wainwright. Fort Wainwright,
located near Fairbanks, has nearly
4,600 soldiers and 6,100 family members. Its
mission is to provide the services, facilities, and
infrastructure needed to support the rapid
deployment of the 172nd Separate Infantry
Brigade and elements of the Arctic Support
Brigade. These include field training exercises in
Alaska, which involve the use of aviation, all-
terrain, and winter vehicles and thus require
facilities for refueling operations.

Eielson Air Force Base. This Air Force
installation is located south of Fairbanks. The
base mission includes support of combat
aircraft, mid-air refueling, logistics support, and
arctic survival training (Eielson AFB 2002).

Army Proposed Projects in the
Region of Interest. Projects currently under
construction at Fort Wainwright include central
vehicle wash facilities, barracks renewals,
central heat and power plant repairs, an
ammunition surveillance facility, and a collective
training facility for military operations in urban
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terrain. Other Army projects that were recently
built at Fort Wainwright include barracks
upgrades, several phases of housing projects, a
new ski chalet, a coal car preheat facility, and a
missile test facility. A munitions storage facility
was recently built at Fort Greely. The Alaska
District Corps of Engineers solicited requests for
proposals in October 2001 for a new hospital to
replace the existing Bassett Army Community
Hospital at Fort Wainwright. The proposed
project is a 259,000-ft2, 32-bed facility.

Air Force Proposed Projects in the
Region of Interest. Eielson AFB (354th
Wing) projects include a repair runway, a
parking ramp, a weapons and release systems
facility, consolidated munitions, and an
A-10 squad/ops facility. Projects in design for
fiscal year 2000 at Eielson AFB included a
hazardous materials storage facility, dormitory,
joint mobility complex, and utility upgrade
Phase | and Il (USACE 2001).

4.7.4.9 Natural Resource Use

4.7.4.9.1 Subsistence. Subsistence
means the customary and traditional uses of fish
and game in Alaska’s rural areas. A person
adopting a rural way of living in Alaska may
legally fish and hunt for subsistence under
federal law. In 1999, about 123,000 (21%) of
Alaskans lived in rural areas. Since 1989, all
Alaskan residents have qualified for subsistence
under state law. While both Alaska Natives and
non-Natives may subsistence hunt and fish, only
Alaska Natives may hunt marine mammals, such
as seals, whales, polar bears, and sea otters.
Food is one of the most important subsistence
uses of wild resources. Other subsistence uses
include clothing, fuel, transportation (food for
dogs), construction, home goods, sharing,
customary trade, ceremony, and arts and crafts.
In rural Alaska, about 75-98% of sampled rural
households harvest fish and 48-70% harvest
wildlife; actual use is probably higher, since
harvested resources are often shared. Items
harvested by weight included fish (60%), land
mammals (20%), marine mammals (14%), birds
(2%), shellfish (2%), and plants (2%). Although
wild food harvests are high (up to 613 |b per
person in the rural interior in the region of

interest), subsistence harvest represents only
2% of the fish and game harvested annually in
Alaska. Commercial fisheries harvest about
97%, while the sport harvest is only about 1%. In
the region of interest, wild food harvests in 1999
were about 16 Ib per person in the Fairbanks-
Delta Area, 153 Ib per person in the rural south
central, 516 |b per person in the Arctic, and

613 Ib per person in the rural Interior Alaska
(ADF&G 2002c).

4.7.4.9.2 Tourism. Tourism is Alaska’s
second largest industry in terms of employment.
The basis for much of Alaska’s tourism industry
is its natural resources. In 1999, more than
1.4 million people traveled to Alaska, and they
spent about $1 billion in the state. Natural-
resource-based tourism includes visits to
national and state parks, viewing wildlife and
scenery, back country travel, rafting and boating,
skiing and winter sports, ship cruises,
photography, fishing, and hunting. In addition,
Alaska’s cultural diversity and history help make
it a major tourist attraction. In 1999, 53% of
visitors to Alaska came by air, 31% came by
cruise ship, and the balance came by highway,
Alaska Marine Highway or international air
(Alaska Travel Industry Association undated).

4.7.4.9.3 Hunting, Fishing, and
Trapping. Hunting occurs for both subsistence
and sport, while fishing and trapping occur for
subsistence, sport, and commerce. In 2001,
more than 565,000 sport fishing, hunting, and
trapping licenses were sold. Of these, 51% were
issued to nonresidents (ADF&G 2000a).
Hunting, fishing, and trapping occur throughout
the region of interest. Hunting seasons vary
according to the region, species, sex of the
animal, and classification of the hunter as
resident or nonresident. In some cases, the
issuance of a permit to hunt is based on a
lottery. The situation for trapping is similar. The
season and limits are adjusted by the ADF&G. In
general, sport fishing is allowed year round in
the Prince William Sound area and on the
Tanana River, Yukon River drainage, and North
Slope. Catch limits are placed on most species
and typically do not exceed 10 per day. The
season and limits are adjusted by the ADF&G.
These regulations also apply on federal lands.
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However, the federal government controls
fishing and hunting on federal lands.

4.7.4.9.4 Commercial Fishing. In the
Prince William Sound area, commercial fishing
is mainly composed of sole operaters. In Prince
William Sound and the Copper River District, the
salmon season runs from mid-May to mid-
October, and during this time, specific dates are
set for each species and method of fishing.
Herring season is in January for seine nets and
from April into May for other methods. Shellfish
season runs from April through December, with
the specific dates set for each species and
method of fishing. Groundfish, pollock, and cod
fisheries operate year round. Six hatcheries
operate in the area (ADF&G 2002b).
Commercial fishing operations for salmon
involve the use of purse seines, drift gillnets, and
set gillnets. During the 1999 season, 523 drift
gillnet permit holders, 21 set gillnet permit
holders, and 139 seine permit holders
participated in the fishery. However, three of the
four seasons for herring and the fall season for
food/bait fish were cancelled. Commercial
fishing is a highly regulated industry; strict
controls are placed on the days and hours
fished, fishing locations, and methods.

4.7.4.9.5 Mining. Mining for gold and
other minerals has been an important industry in
Alaska, and this activity would continue
throughout the period of TAPS operation.
Mineral exploration, development, and
production occur in a number of mining districts
throughout the area traversed by the TAPS. In
1998, mining (except for oil and gas) was valued
at about $900 million, with an annual
employment of 3,452 (Szumigala and
Swainbank 1999). The major new exploration
activity was in the interior near Goodpasture and
the Pogo Prospect, and exploration continued in
the Fairbanks mining district. Exploration
activities also concentrated on the north flank of
the Alaska Range. During 1998, up to 12,000
new claims totaling 480,000 acres were staked
on state land, while 5,800 claims were
abandoned. The number of active claims on
state land in 1998 was 41,157 on
1.65 million acres. Coal, copper, gemstones,
gold, lead, sand and gravel, silver, stone, zinc,
and other minerals were mined. The State of

Alaska and several federal agencies regulate the
mineral industry with regard to safety and
environmental protection.

On the North Slope, mining of sand and
gravel from river floodplains and stone from the
Brooks Range support road construction and
maintenance, river training, pipeline
maintenance, and oil exploration and
development. The Red Dog Mine (zinc, lead,
and silver) in the Kotzebue area is several
hundred miles from the TAPS and outside the
region of interest for this cumulative
assessment.

In Interior Alaska, coal is mined, and lode
and placer are mined for gold and other metals
and coal. In the Brooks Range, the Middle Fork
Koyukuk River near Wiseman and Coldfoot was
an important gold mining area, and mining still
occurs there today. Numerous placer gold
mining operations (i.e., the removal of gold from
stream-bed gravel deposits) occur throughout
the region around Fairbanks, and exploration is
ongoing. The Fort Knox Mine, an open pit mine
about 25 mi northeast of Fairbanks, is the largest
operating gold mine in the state. The mine
employs 260 people and produces 1,000 oz of
gold per day. Probable reserves are estimated at
3,686,000 oz. In addition, gold-bearing sand and
gravel are taken from the True North Mine, which
is about 8 mi from the Fort Knox Mine and being
developed. At the projected rate of production,
this mine will be in operation for at least nine
more years. The Teck-Sumitomo Pogo gold
mine site is being developed northeast of Delta
Junction. Once in production, it is estimated that
the mine will operate for 12 years. Three
medium-sized placer mines and about
50 smaller operations operate in the 10 interior
mining districts. Small placer gold operations
occur between Fairbanks and the North Slope
and between Fairbanks and Valdez. These
operations are widely scattered, and sites tend
to shift depending on the potential for new
discoveries of gold and the price of gold
(Szumigala and Swainbank 1999).

In addition to gold mines, several small
mining pits produce peat for local use in the
Fairbanks and Palmer-Anchorage area. Several
sand and gravel pits are located in the Fairbanks
area, to the east of Delta Junction, in the Palmer
area, and in the Kenai area. These materials are
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primarily used for roadwork. About 100 mi south
of Fairbanks, the Usibella Coal Mine in Healy
produces about 1.5 million tons of coal per year.
Coal mining operations are also expected to
begin at a location just north of the existing mine
site. A portion of the coal removed at the mine is
exported out of Alaska. A portion was also used
in the Healy Clean Coal Project; it was enough
to potentially generate 50 MW of baseload
electric power (Szumigala et al. 2000).

In the early 1900s, copper was mined near
McCarthy and transported by railroad along the
Chitina and Copper Rivers to ships at Cordova.
During that period, gold was also extracted from
the area. Today, mining still occurs on private
lands within the region.

Mineral exploration and mining occurred
historically in the Prince William Sound area.
Mineral resources in the Prince William Sound
area include placer and lode gold deposits,
chromium, copper, oil, and coal.

4.7.4.9.6 Logging. Both commercial
logging and harvesting for personal use occur in
Alaskan forests. In the vicinity of the TAPS, most
commercial logging occurs on state lands;
minimal logging occurs on federal lands.
Logging on state lands is regulated by the
Alaska Division of Forestry, and logging on
federal lands is regulated by the agency
administering the land where the timber sale
occurs. Both state and federal land management
agencies develop forest/land management plans
that (1) identify areas suitable for harvesting,
(2) determine appropriate harvest levels, and
(3) ensure that commercial operations comply
with harvest management practices that protect
resources, such as soils and surface water.

Commercial logging occurs throughout state
lands near the TAPS. However, most logging
occurs in Tanana Valley State Forest, which lies
north, northeast, and southeast of Delta Junction
in several separate parcels. Logging on federal
lands occurs in the Chugach National Forest and
in BLM lands in the Copper River Basin.

Harvesting for personal use occurs
throughout forests on public lands in the vicinity
of the TAPS. Wood is harvested for both fuel and
housing.

4.7.4.10 Petroleum and
Hazardous Materials
Spills

For the purposes of this DEIS, petroleum
spills are identified as an “action,” although they
do not occur independently of other actions.
Petroleum spills can occur during any action
involving petroleum and its products, including
exploration and development, transportation,
and refining. These actions can be the
responsibility of any industry, agency, or
individual that is carrying them out. Petroleum
spills may be large, such as those resulting from
a pipeline or tanker accident, or they may be
very small, such as a diesel fuel or oil spill
during refueling or equipment maintenance.
Because of the nature of the proposed action
addressed in this DEIS, this cumulative impact
analysis emphasizes petroleum spills resulting
from the exploration, development, and
transportation of North Slope oil resources. The
following text emphasizes spills on the North
Slope and in Prince William Sound. Petroleum
spills related to TAP operations are described
elsewhere in this DEIS, as part of the
assessment of the proposed action and
no-action alternative.

4.7.4.10.1 North Slope Petroleum
Spill Scenarios. Twelve crude oil, diesel fuel,
and saltwater spill scenarios were developed for
the North Slope (Table 4.7-4). The first seven
spills would be similar to spills that have
occurred historically over the 25 years of TAPS
operations, as logged in the TAPS ROW
Renewal Oil Spill Database (TAPS Owners
2001a). More than 1,500 North Slope crude oil
spills, about 2,300 diesel fuel spills, and more
than 70 saltwater spills are cataloged in the
database. The “moderate” spill of saltwater
(Scenario 6) occurred on March 17, 1997, at
Arco’s Drill Site 4 in East Prudhoe Bay. The
cause of the spill is unknown. Between 750,000
and 1,000,000 gal of seawater were released
from six to nine wellheads, each at 10 to
20 bbl/min (ADEC 1997). Information on
saltwater spills on the North Slope is limited.
Information is available from ADEC for the
period from July 1995 to June 2001 (6 years).
The largest recorded saltwater spill volume (on
the order of 1 million gal) is used as a surrogate



TABLE 4.7-4 Spill Scenarios for the North Slope

Frequency Range

Very Does
Likely Unlikely Unlikely Spill Spill
Spill Frequency Anticipated (0.03 to (10'3 to (10'6 to Volume Release Release Reach
No. Description/Location?@ Material (1/yr) (> 0.5/yr) 0.5/yr) 0.03/yr) 10'3/yr) Range (bbl) Duration Point Water?
1 Small spill in the North Slope  Crude oll 5.0E-01 X ~0 to 500 Short Land No
(NLS)
2 Small spill in the North Slope  Diesel 5.0E-01 X ~0to 170 Short Land No
(NLS)
3 Small spill in the North Slope  Saltwater 5.0E-01 X ~0 to 500 Short Land No
(NLS)P (65-80%
of crude
oil spills
on pad)
4 Moderate spill in the North Crude oil 3.0E-02 X 5011t0 925 Short Land No
Slope (NLS) (65-80%
of crude
oil spills
on pad)
5 Moderate spill in the North Diesel 3.0E-02 X 171t0 450 Short Land No
Slope (NLS)
6 Moderate spill in the North Saltwater 3.0E-02 X 501 to Short Land No
Slope (NLS)P 23,810
7 Rupture of aboveground water- Saltwater 2.0E-01 X 2,400 to Prolonged Land No

flood pipeline (saltwater
spillyP

82,000

6v-L'V
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TABLE 4.7-4 (Cont.)

Frequency Range

Very Does
Likely Unlikely Unlikely Spill Spill
Spill Frequency Anticipated (0.03to (1 03 to (10'6 to Volume Release Release Reach
No. Description/Location?@ Material (1/yr) (> 0.5/yr) 0.5/yr) 0.03/yr) 10'3/yr) Range (bbl) Duration Point Water?
8 Rupture of alpine pipeline near Crude oil 1.4E-03 X 50 to 2,800 Prolonged Land, Yes
the Colville River water
9 Platform spill in the Beaufort Crude oil 2.3-2.7E-02 X 1,500 Instantaneous Water Yes
Sea (proposed Northstar field
as a surrogate)
10 Pipeline spill in the Beaufort Crude oil 2.3-2.7E-02 X 4,600 Instantaneous Water Yes
Sea (proposed Northstar field
as a surrogate)
11 Well blowout at Phillips Crude oil 1.8-3.8E-03 X 3,000 to Prolonged Land, Yes
Alaska’s Alpine Pad 1 during 34,000 water
breakup
12 Rupture of Kuparuk pipeline Crude oil 1.0E-03 X 10,516 Instantaneous Land, Yes

over Kuparuk River to open
water

water

@ NLS = scenario is not location-specific.

b There is limited information on saltwater spills in the North Slope. Because ADEC information covers only the period from July 1, 1995, to June 29, 2001
(6 years), extrapolation to a 30-year return period is highly uncertain. The largest recorded saltwater spill volume (on the order of 1 million gal) is used as a
surrogate for the maximum spill that would be encountered during 30 years of operations in the North Slope.
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for the maximum spill that could be encountered
during 30 years of TAPS operations in the North
Slope.

The next three spills (Scenarios 8, 9, and 10)
were taken from environmental assessments
associated with the Alpine crude oil pipeline and
the proposed Northstar well field. The Alpine
crude oil field is located in the western Colville
River Delta, about 34 mi west of the Kuparuk
River oil field. The Alpine field is connected to
the Kuparuk River delta via three 34-mi crude oil,
diesel, and water transport pipelines. At the
Colville River crossing, the depth of the pipeline
is about 100 ft. The Alpine pipeline spill
(Scenario 8) is an “extreme worst-case” scenario
involving a rupture of the pipeline transporting
crude oil. A fracture of the 14-in. Alpine pipeline
is assumed to occur approximately 300 ft from
the Colville River, causing crude oil to spill on
the ground and then migrate into the river. The
next two spills in the proposed Northstar Field
(Scenarios 9 and 10) would result from a leak on
the drilling well platform and in the pipeline that
transports crude oil from the Beaufort Sea to
shore terminal.

4.7.4.10.2 Catastrophic Events
Considered in the North Slope Spill
Analysis. Two spill scenarios (a spill of crude
oil due to a well blowout; a rupture of a pipeline
over open water) have the potential to release
catastrophic amounts of hazardous materials on
the North Slope.

The first catastrophic scenario (Scenario 11;
crude oil from a well blowout) was previously
assessed as a “reasonable worst-case” spill at
Alpine Pad 1 (Alpine 1997). It is assumed that
the plume fallout and oil would spread from the
wellhead and drill pad, flow over snow and ice
surfaces that are breaking up, and deposit on
them. Qil flowing from the drill pad would initially
spread downslope following the terrain, then flow
into adjacent lakes, the Sakoonang Channel,
and eventually Harrison Bay. The frequency of
this postulated spill scenario was estimated by

using information from BLM (1998), which
indicates that one well blowout occurred in the
9-year period from 1987 to 1996, a time when
2,933 wells were drilled. Ice breakup generally
occurs on 10 to 21 days per year.

The last event in Table 4.7-4 (Scenario 12)
is a crude oil pipeline rupture over Kuparuk River
to open water. The rupture occurs where the
Kuparuk 24-in. pipeline crosses the Kuparuk
River. It instantaneously releases more than
10,000 bbl of crude oil into open water. The
spilled oil moves downstream under the
influence of the current and impacts the
shoreline.

4.7.4.10.3 Transportation Spill
Scenarios. Cumulative impacts associated
with transportation accidents involving spills of
hazardous material were evaluated for truck
shipments from the North Pole Refinery to the
North Slope (Deadhorse) and for rail shipments
from the North Pole Refinery to Stevens
International Airport. Three scenarios were
assessed; frequencies and spill volumes are
summarized in Table 4.7-5. The frequencies of
all three scenarios would be considered likely,
except for Scenario 2b (a fire variant of 2a),
which would be considered unlikely. All
scenarios, including the variant, involve the
shipment of refined petroleum products, except
for Scenario 3, which involves of a shipment of
hydrochloric acid (HCI). Acid stimulation is one
of the primary methods for improving productivity
of oil, gas, injection, and disposal wells in the
North Slope. The HCI acid is pumped down the
well and into the producing fields to increase oil
flow.

Scenario 1. In this event, a tanker truck
that is transporting an HCI solution (37%
concentration of HCI) overturns on the Dalton
Highway while en-route to Prudhoe Bay
(Deadhorse). The tanker’s liquid cargo tank
(MC 312/412)1 contains approximately 4,500 gal
of HCI. The incident occurs near MP 280 on the

1 MC (motor carrier) 312 or 412 cargo tanks are cylindrical tanks designed to carry high-density
corrosive liquids and are typically constructed of stainless steel or aluminum and lined with material

to resist degradation or reaction with its contents.



TABLE 4.7-5 Transportation Spill Scenarios?

Frequency Range

v Spill Volume
. _ oy (bbl)
Likely  Unlikely Unlikely
Anticipated (0.03 to (10'3 to (10'6 to Release
No. Description/Location Spill Material Frequency (1/yr) (> 0.5/yr) 0.5/yr)  0.03/yr) 10'3/yr) Low High Duration
1 Rollover of tanker truck on the HCI (37%) 1.7E-01 X 17 17 Short
Dalton Highway
2a Overturn of fuel truck between Arcticgrade  2.2to 3.9 E-02 X 119 190 Instantaneous
North Pole Refinery and diesel
Deadhorse (Prudhoe Bay)
2b  Overturn of fuel truck with Arcticgrade 2.4 t0 4.3 E-03 X 119 190 Instantaneous
subsequent fire between North diesel
Pole Refinery and Deadhorse
(Prudhoe Bay)
3 Derailment of freight train between Aviation jet 1.3t0 1.6 E-01 X 195 488 Short (hours)

North Pole Refinery and Stevens  fuel A
International Airport

a8 All release points are aboveground, on land.
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Dalton Highway. The TAPS pipeline is located
less than 1/2 mi from the accident site. It is
estimated that the accident would result in a spill
of approximately 700 gal of HCI, released over a
period of about 30 min.

This event is considered likely, with an
occurrence frequency of once in every 6 years
(0.17/yr). The accident frequency is based on a
single event that occurred near Fairbanks on
December 6, 1995, when 90 gal of 35%-HCI
solution (muriatic acid) spilled when a drum fell
off a truck and split because of the cold
temperature (ADEC 2001a).

Scenarios 2a and 2b. A fuel truck
carrying arctic-grade diesel from the Williams
North Pole Refinery to Deadhorse leaves the
highway and overturns on Dalton Highway. A
large spill of diesel fuel (between 5,000 and
8,000 gal) (USDA-FS AND WEFSEC 1998)
without a fire would be considered a likely event,
occurring at a frequency of about 2.2 to
3.9 x 10'2/yr. A variant of this scenario would
involve a fire in addition to the spill and would
have a probability of occurring about 2.4 to
4.3 x 10-3/yr, based on adjustments to national
HAZMAT transportation statistics (DOT 2001).

Scenario 3. A freight train towing an
average of 50 loaded petroleum tank cars filled
with aviation jet fuel A (turbine jet fuel) partially
derails. Up to two railcars are damaged and leak
aviation jet fuel at a rate of 2 to 3 gal/min. A large
railcar spill ranging from about 200 to 500 bbl of
jet fuel would be considered a likely event, with a
frequency of occurrence of once in 6 to 8 years
(based on frequencies taken from USDA-FS
[1998]). The spill magnitude was estimated on
the basis of 30,000-gal railcar spill size scenario
(AIChE 1989), adjusted for frequency data based
on railcar tanker capacities of 20,000 to 25,000
gal and Alaska railroad accident statistics that
indicate that two hazardous material (HAZMAT)
railcars are damaged for each train derailment
over a 5-year period (ADEC 2001b).

4.7.4.10.4 Prince William Sound
and North Slope Spill
Scenarios

Prince William Sound Spill
Scenarios. A total of 33 crude oil and diesel
fuel spill scenarios were developed for the
Prince William Sound (Table 4.7.4-6). They rely
primarily on data from previous risk
assessments prepared in support of crude oil
spill emergency response planning in the sound
(Det Norske Veritas et al. 1996; Merrick et al.
2000). It is expected that most pollution incidents
in Prince William Sound would be minor,
involving spills of diesel oil, lubricating oil, crude
oil, and waste bilge oil. The probability of a
hazardous substance discharge is low.

The first four spill scenarios listed in
Table 4.7-6 represent small to moderate spills
that are anticipated or likely to occur in Prince
William Sound during the TAPS renewal period.
The scenarios cover spills of North-Slope-
produced crude oil and diesel fuel as a crude oil
refined petroleum product. The scenarios were
developed by considering more than 180
documented crude oil spills into the Prince
William Sound during the first 25 years of
operation of the pipeline (TAPS Spill Database
2001). In addition, 70 diesel fuel spills are also
documented in the database for Prince William
Sound for a similar period. Spill initiators or
causes ranged from small fuel line ruptures to
very large storage tank failures. The spill
volumes for these scenarios ranged from less
than 1 gal to 60 bbl of crude oil and 12 bbl of
diesel fuel. All of these spills were of short
duration (a few hours to about a day).

4.7.4.10.5 Catastrophic Events
Considered in the Prince William
Sound Spill Analysis. The source of a
medium or major oil spill would most likely be a
tank vessel laden with crude oil. An incident
involving a tank vessel has the most potential to
be catastrophic (ARRT 1999). The last
29 scenarios (5 through 33) represent unlikely or



TABLE 4.7-6 Spill Scenarios for Tanker Accidents in the Prince William Sound?

Frequency Range
Frequency Very
(1/yr) Likely Unlikely Unlikely Spill Volume (bbl)

Material Anticipated (0.03 to (10'3 to (10"6 to Release
No. Spill Scenario Spilled Location Low High (> 0.5/yr) 0.5/yr) 0.03/yr) 10'6/yr) Low High Duration
1 Small spill Crude oil NLSP 5.0E-01 X ~0 10 Short
2 Moderate spill Crude oil NLS 3.0E-02 X 11 60 Short
3 Small spill Diesel NLS 5.0E-01 X ~0 1 Short
4 Moderate spill Diesel NLS 3.0E-02 X 2 12 Short
5 Collision Crude oil Arm 4.E-04 8.E-03 X 110,000 170,000 Prolonged
6 Drift grounding Crude oil Arm 2.E-05 1.E-03 X 50,000 190,000 Prolonged
7 Fire and explosion Crude oil Arm 2.E-05 1.E-04 X 270,000 320,000 Prolonged
8 Powered grounding Crude oil Arm 1.E-04 9.E-04 X 80,000 200,000 Prolonged
9 Structural and foundering  Crude oil Arm 3.E-05 2.E-04 X 100,000 260,000 Prolonged
10 Collision Crude oil Central Sound 4.E-04 3.E-03 X 110,000 180,000 Prolonged
11 Drift grounding Crude oil Central Sound 6.E-06 6.E-04 X 0 190,000 Prolonged
12  Fire and explosion Crude oil Central Sound 4.E-05 2.E-04 X 250,000 300,000 Prolonged
13  Powered grounding Crude oil Central Sound 1.E-08 7.E-04 X 0 190,000 Prolonged
14  Structural and foundering  Crude oil Central Sound 5.E-05 4.E-04 X 130,000 210,000 Prolonged
15  Collision Crude oil Gulf 6.E-05 5.E-04 X 170,000 190,000 Prolonged
16  Drift grounding Crude oil Gulf 2.E-05 6.E-04 X 150,000 320,000 Prolonged
17  Fire and explosion Crude oil Gulf 2.E-05 1.E-04 X 230,000 280,000 Prolonged
18  Structural and foundering  Crude oil Gulf 4 E-05 2.E-04 X 100,000 210,000 Prolonged
19 Collision Crude oil Hinchinbrook 1.E-04 1.E-03 X 100,000 270,000 Prolonged
20  Drift grounding Crude oil Hinchinbrook  3.E-04 3.E-03 X 150,000 180,000 Prolonged
21  Fire and explosion Crude oil Hinchinbrook 2.E-05 1.E-04 X 280,000 330,000 Prolonged
22 Powered grounding Crude oil Hinchinbrook  1.E-04 1.E-03 X 190,000 160,000 Prolonged
23  Structural and foundering  Crude oil Hinchinbrook  3.E-05 2.E-04 X 130,000 200,000 Prolonged
24  Collision Crude oil Narrows 3.E-04 8.E-03 X 120,000 80,000 Prolonged
25  Drift grounding Crude oil Narrows 1.E-08 2.E-06 0 0 Prolonged
26 Fire and explosion Crude oil Narrows 1.E-05 6.E-05 X 290,000 340,000 Prolonged
27 Powered grounding Crude oil Narrows 2.E-04 2.E-03 X 70,000 180,000 Prolonged
28  Structural and foundering  Crude oil Narrows 1.E-05 8.E-05 X 110,000 280,000 Prolonged
29 Collision Crude oil Port 6.E-04 9.E-03 X 110,000 90,000 Prolonged
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TABLE 4.7.4-6 (Cont.)

Frequency Range

(1/yr) Likely Unlikely Unlikely Spill Volume (bbl)
Material Anticipated (0.03 to (10'3 to (10"6 to Release
No. Spill Scenario Spilled Location Low High (> 0.5/yr) 0.5/yr) 0.03/yr) 10'6/yr) Low High Duration
30 Drift grounding Crude oil Port 9.E-05 7.E-04 X 70,000 180,000 Prolonged
31  Fire and explosion Crude oil Port 1.E-05 7.E-05 X 250,000 300,000 Prolonged
32 Powered grounding Crude oil Port 1.E-08 7.E-04 X 0 190,000 Prolonged
33  Structural and foundering  Crude oil Port 2.E-05 2.E-04 X 100,000 240,000 Prolonged

@ All release points are on the water, and all spills reach the water.

b NLS = scenario is not location specific; it could occur anywhere in Prince William Sound.
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very unlikely spill events. The analysis considers
possible occurrences in seven different locations
in Prince William Sound (or designated
subareas) caused by five different tanker vessel
accident types or initiators. The Prince William
Sound subareas, identified in a risk assessment
study by Merrick et al. (2000), are as follows:2

» Port of Valdez,

Valdez Narrows,

* Valdez Arm,

» Central Sound,

» Anchorage,

* Hinchinbrook Entrance, and
*  Gulf of Alaska.

The five types of tanker accidents
considered are: (1) collision, (2) drift grounding,
(3) fire and explosion, (4) powered grounding,
and (5) structural and foundering. The potential
for a catastrophic release of crude oil is
identified with regard to the spill scenario
initiators as follows (Det Norske Veritas et al.
1996):

» Collision occurs when an underway tanker
and another underway vessel collide into
each other or strike each other as a result of
human error or mechanical failure and lack
of vigilance (intervessel collision) or when a
floating object is struck by an underway
tanker (e.g., ice collision).

e Drift grounding occurs when a drifting tanker
contacts the shore or bottom because it is
not under control as the result of a
propulsion or steering failure.

» Fire and explosion occurs either when there
is a fire in the machinery, hotel, navigational,
or cargo space of a tanker or when there is
an explosion in the machinery or cargo
spaces.

» Powered grounding occurs when an
underway tanker contacts the shore or
bottom because of navigational error or
steering failure and lack of vigilance.

e Structural failure and foundering occurs
when a structural failure due to the hull or
frame cracking or erosion is serious enough
to affect the structural integrity of the tanker.
It is then assumed that the tanker will
founder or sink as a result of water ingress
or loss of stability.

As Garrick (1984) notes, an accident is not a
single event, but the culmination of a series of
events. A triggering incident is defined to be the
immediate precursor of an accident. In the
Prince William Sound Risk Assessment (Det
Norske Veritas et al. 1996), triggering incidents
were separated into mechanical failures and
human errors. The mechanical failures that were
considered to be triggering incidents were
propulsion failures, steering failures, electrical
power failures, and hull failures. Human errors
were classified as diminished ability; hazardous
shipboard environment; lack of knowledge, skills
or experience; poor management practices; or
faulty perceptions or understanding.

The volume of crude oil spilled for a given
scenario identified in Table 4.7-6 was estimated
on the basis of the methodology in DNV (1996)
and by taking into account the decreasing
number of crude oil tanker shipments due to
depletion of North Slope crude oil and the
mandatory phase-out of single hull tankers on or
before 2015 (FR 1998).

4.7.5 Impacting Factors of
Reasonably Foreseeable
Actions

Section 4.7.4 describes past, present, and
reasonably foreseeable actions for each of the
regions of interest (Beaufort Sea and the North
Slope, Interior Alaska, and Prince William

2 This Prince William Sound risk assessment study had three primary objectives: to (1) identify and evaluate the
risks of oil transportation in Prince William Sound; (2) identify, evaluate, and rank proposed risk reduction
measures; and (3) develop a risk management plan and tools that could be used to support a risk

management program.



TABLE 4.7-7 Activities and Impacting Factors Associated with the Reasonably Foreseeable Actions

That Would Contribute to a Cumulative Effect

Key to actions: A = Oil and gas exploration, development, and production; B = Qil refining; C = Oil and refined product storage; D = Oil and
gas transportation; E = Human habitation and development; F = Transportation (other than oil and gas); G = Legislative actions; H = Land

management; |= Natural resource use; and J = Petroleum spills.

Environmental Attribute

Major Contributing Actions, by Region@

Beaufort Sea

Prince William

and Associated Activities Impacting Factor and North Slope Interior Alaska Sound

PHYSICAL
Soils and Permafrost

Construction Disturbance A, D A, D E F,I E,F,I

Spill/site cleanup Disturbance J J J

Vehicular traffic Dusts A, D A D E F, I -
Sand, Gravel, and Stone

Construction Resource use A D, E A D EF -
Paleontology

Excavation Disturbance -- -- --

Collecting Removal E E E
Surface Water Resources

Permitted discharges Pollutants A A B, E B,D, E

Construction Sedimentation A D EF A D EF D,E,F

Land disturbance Sedimentation - E, I E, I

Bank/shore modification Sedimentation; channel/flow changes A DF D,E,F, I D,E, I

Water use Reduced flow A A E, I A E I

Site remediation Sedimentation; elimination or reduction J I, J I, J

of pollution source
Petroleum spills Pollutants A DF A, B,C,D,E F,I B,C,D,EF,IJ

LS-LY
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TABLE 4.7-7 (Cont.)

Environmental Attribute

Major Contributing Actions, by Region@

Beaufort Sea

Prince William

and Associated Activities Impacting Factor and North Slope Interior Alaska Sound
Groundwater Resources
Permitted discharges Pollutants A -- --
Site remediation Elimination or reduction of pollution J I, J I, J
source
Petroleum spills Pollutants A D,F A B,C,D,E F,I B,C,D,E,F,IJ
Marine Environment
Noise - - E,F,I,J
Qil/fuel spills - - E,F, I,J
Air Quality
Facility and equipment operations Emissions from fuel combustion A D E A B,DE,I B,C,D,E
Fugitive emissions A CF A CF C,F
Construction Exhaust emissions A D E A D E,I D, E, I
Fugitive dust A DE A D, E, I D, E, I
Vehicles Exhaust emissions D, F D, F D, F
Fugitive dust D, F D, F D, F
Accidental spills Evaporative emissions from crude oil, J J J
petroleum products, hazardous
chemicals
Noise
Construction activities Equipment, blasting A DEF A D E F,I D, E,F, I
Operations Equipment, blasting A, D EF A DE F, I D, E,F, I
Transportation
Marine railway Materials, equipment, supplies A, D A D E,I E, I
Dalton/Alaska highways Materials, equipment, supplies A, D A B, D E H,I B,D, E,I
Workers -- A, D E H,I B,C,D,E,H,I
Residents - E E
Tourists E, H, I E, H, I E, H,I
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TABLE 4.7-7 (Cont.)

Environmental Attribute

Major Contributing Actions, by Region@

Beaufort Sea

Prince William

and Associated Activities Impacting Factor and North Slope Interior Alaska Sound
Airports/airstrips Workers, supplies A H E, H, I E, H, I
Residents E E E
Tourists E, H I E,H,I E,H,I
Permanent/seasonal roads Materials, equipment, supplies, workers A A, D, E H,I E, H,I
Ice/winter roads Materials, equipment, supplies A A, D, E H,I -
Human Health and Safety
Exploration Occupational hazards A A --
Construction Occupational hazards A D E, I D, E, I E
Operations Occupational hazards A, D H,J B,C,D,E,H,I B,C,D, E, H,I
Toxic releases A, D B,C,D,E,I B,C,D, E,I
Transportation Vehicle emissions F F F
Accidents F F F
Persistent environmental Persistent organic pollutants (POPs) A,D,E,F,H, I global B,C,D,E,FH,]I, B,C,D,E,FH,I,

contaminants

BIOLOGICAL
Vegetation and Wetlands
Construction

Transportation
Restoration

Heavy metals

Radionuclides

Disturbance

Dusts

Erosion

Dusts

Disturbance
Nonnative species

sources
A, E, F, J, natural
sources

A, natural sources

global sources
E, F, |, natural
sources
B, E, I, natural
sources

global sources
E, F, |, natural sources

B, E, |, natural sources

6S-L'YV
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TABLE 4.7-7 (Cont.)

Environmental Attribute

Major Contributing Actions, by Region@

Beaufort Sea

Prince William

and Associated Activities Impacting Factor and North Slope Interior Alaska Sound
Petroleum spills Spills A D, F B,C,D,E F,I B,C,D, E,F,I
Permafrost changes Habitat loss/alteration F F -.-
Fish
Construction Habitat loss/alternation A DE D,E,F,I E, I
Obstruction A DF D, F |
Transportation Harvest A D, F D,E,F, HI D,E,F, HI
Petroleum spills Habitat loss/alteration ADE B,C,D,E,F,I B,C,D,E,I
Birds and Mammals
Construction Habitat loss/alteration A D,'E D,E, F, I E, I
Displacement A D E D,E, F, I E, I
Operations Obstruction A, D D, E,F,|I |
Disturbance A D E D,E,F, H,I B,C,D,E,|I
Petroleum spills Habitat loss/alteration A D E B,C,D,E,F,I B,C,D,E,F,I
Mortality A/ DE B,C,D,E,F,I B,C,D,E,F,I
Transportation Mortality A D,F B,C,D,E,F,|I B,C,D,E,I
HUMAN
Subsistence
Construction/operation Employment A D EH B,C,D,E,F,H,I B,C,D,E,F,H,I
Permanent Fund Dividend A, D D D
Effects on resources AD,E HI B,C,D,E F,H,I B,C,D,E,F,H,I
Nonsubsistence use H, I E, H,I E, H, I
Petroleum spills Effects on resources A D,F J J
Sociocultural Systems
Taxes and revenues Public services and education All actions All actions All actions
Roads, airports, infrastructure All actions All actions All actions
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TABLE 4.7-7 (Cont.)

Environmental Attribute
and Associated Activities

Impacting Factor

Major Contributing Actions, by Region@

Beaufort Sea
and North Slope

Interior Alaska

Prince William
Sound

Employment

Economics
Construction/operations

Petroleum spills

Land Use
Construction/operations
Petroleum spills

Coastal Zone Management
Construction/operations

Recreation
Construction/operations

Aesthetics
Construction/operations

Petroleum spills

Cash economy
Acculturation
Fragmentation

Expenditures
Employment
Taxes/revenues

Expenditures
Employment

Use conflicts
Fire

Visual changes
Use conflicts
Subsistence impacts

Increased demand
Conflict with use

Visible effects
Noise
Fire

|

>>>
oDoo
mmm
IITI

> > >
UOoD
m m m
TIx

oD
m M

> >

A D GH

> > >
O OO
OO
I T

H, I
,H,
H, |

PP
000
opo
mmm
:I'I'I'I'I'I

W m W
000
UUOo
m m m
m mm
ITT

o w
0o

oo
m m
o

Ox

w O
o)

oo
m m

mm
;I'I'I'I

W W W
000
U OO

H, I
JH
H, |

[l
000
DoD
mmm
:I'I'I'I'I'I

®
000
ODo
m m m
momm
TIx

B,C,D,E,F,I
B,C,D,E F,I
G, H

B,C,D

B,C,D
B,C,D,E,F,GH
B,C,D,E,F,GH
B,C,D,E F,I
B,C,D,E F,I
B,C,D

8 See Table 4.7.5-1 for further details.

b A hyphen indicates not applicable.
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Sound) that are the focus of the cumulative
analysis (see Table 4.7-2). Table 4.7-7
translates these major actions in each region of
interest into sets of activities relevant to each
environmental attribute considered in the
cumulative impact analysis. For example,
surface water resources (an environmental
attribute) could be affected by oil development
(an action) through permitted discharges,
construction, land disturbance, water use, or
spills (the activities). The activities, in turn, can
be further translated into impacting factors
(e.g., chemical pollutants, sedimentation,
reduced flow) that can be used to evaluate the
impacts of the action on the environmental
attribute. The sum of these effects, then,
represents the cumulative impacts on the
specific environmental attribute in the region.
Thus, impacting factors constitute the
mechanism by which cumulative effects are
analyzed and presented. While each activity in
Table 4.7-7 has one or more corresponding
impacting factors, each impacting factor can also
be a component of more than one activity. For
example, sedimentation can be an impacting
factor for surface water resources for both
construction and land disturbance.

4.7.6 Physical Environment

4.7.6.1 Soil and Permafrost

Activities associated with oil and gas
exploration, development, and production and
the construction of a natural gas pipeline could
disturb vegetative cover and affect soils and
permafrost in the North Slope and Beaufort Sea
areas and Interior Alaska. These activities could
include constructing roads, drilling pads, and
pipeline; delivering heavy equipment; logging;
and building support facilities. As the vegetative
cover would be disturbed, the permafrost below
the ground surface could be degraded, causing
changes in the local hydrology, slope stability
problems, and surface subsidence (see
Section 4.3.2 on soils and permafrost).

The impacts would vary by location, since
they would depend on the local geology,
hydrology, and permafrost conditions. The
impacts on the soil and permafrost would
primarily occur in the local areas where the

activities occurred. Therefore, since other
activities in the Beaufort Sea and North Slope
areas would affect local areas, there would be a
negligible cumulative impact with any similar
localized impacts of TAPS operations.

Construction of a gas pipeline from the North
Slope either to Delta Junction in Interior Alaska
or on to Valdez would require excavation in the
vicinity of the TAPS ROW. Activities associated
with TAPS and natural gas pipeline construction
and operation would therefore act cumulatively
to disturb vegetative cover and affect soils and
permafrost. The disturbance caused by
construction of the natural gas pipeline would be
substantially larger than that caused by
maintaining the TAPS; the contribution of the
TAPS to cumulative impacts of soil disturbance
in the region is expected to be small.

Under the less-than-30 year renewal
alternative, cumulative impacts would be as
stated for the proposed action. For the no-action
alternative, the cumulative impacts on soil
disturbance from oil exploration and
development on the North Slope would decline
as these activities declined, pending
development of an alternative means of oil
transportation. However, the combined effects of
shutting down TAPS operations, removing
facilities, and construction of a natural gas
pipeline would have cumulative effects greater
than those for the proposed action. This is
because the activities involve extensive
excavation and movement of heavy equipment.
In summary, the cumulative impact on soil and
permafrost caused by physical disturbance on
the ground surface would be smaller under the
proposed action than under the no-action
alternative.

Permafrost is affected by road dust
generated by traffic on unpaved roads; snow
melt due to dust deposition can lead to flooding,
ponding, and hydrological changes in soil
(see Section 3.3.2.2 on permafrost degradation
and aggradation). Because the Dalton Highway
and other roads on the North Slope and in
Interior Alaska are not paved, all activities that
generate vehicle traffic on roadways generate
dust. Thus, continuing oil and gas exploration,
development, and production; construction of a
natural gas pipeline; the operation of the TAPS;
and other activities requiring road travel would
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add cumulatively to the volume of road dust
generated. The quantitative increase in the
settled dust layer, as well as increases in the
frequency of dusting may increase effects on
vegetation and snow cover, thus ultimately
affecting soils and permafrost.

The road dust generated from TAPS
activities would be about the same or larger
under the proposed action than under the
no-action alternative because expected traffic
volumes would be less under no action
(Section 4.6.2.11). Under the no-action
cumulative case, the amount of traffic due to oil
exploration, development, and production would
also decline. Depending on the balance of the
transportation effects of these changes, the
cumulative impact of road dust on soil and
permafrost could be smaller, the same, or larger
in the proposed action case than in the no-action
case, while the contribution of the gas line
construction to the total impact caused by the
road dust in both alternatives would be the
same.

If oil and gas exploration, development, and
production in the North Slope and Beaufort Sea
areas were expanded, or a gas pipeline parallel
to the TAPS is constructed, the amount of road
traffic caused by these activities would increase
greatly over the traffic caused by regular
maintenance operations for the TAPS. The
cumulative impact of road dust on soil and
permafrost would be smaller in the proposed
action case than in the no-action case. Similarly,
the cumulative impact on soil and permafrost
caused by physical disturbance on the ground
surface would be smaller under the proposed
action than under the no-action alternative.

In summary, if oil and gas exploration,
development, and production in the North Slope
and Beaufort Sea areas continued and if the
natural gas pipeline were constructed, the
amount of road traffic caused by these activities
could be greater than the traffic caused by
regular maintenance operations for the TAPS. It
is likely that the TAPS contribution to the total
dust load would be smaller than that from the
other activities in the North Slope area.

4.7.6.2 Sand, Gravel, and
Quarry Resources

Sand, gravel, and quarry stones are needed
to build the access roads, air strips, workpads,
drilling pads, and gravel islands needed for oil
and gas exploration, development, and
production. These materials are mined in
quarries in the Brooks Range and in floodplains
throughout the region.

To reduce construction costs, most of the
mining sites, to the maximum extent possible,
would be located near areas where the materials
would be needed. With continuing oil and gas
exploration, development and production in the
Beaufort Sea, North Slope, and Interior Alaska,
and with development of the natural gas pipeline
and with other industrial and community
development, additional quantities of sands,
gravels, and quarry stones would be needed.
Other actions in Interior Alaska, such as mineral
development, logging, and urban development,
would require roads and other facilities, which, in
turn, would require sand and gravel. The sand
and gravel requirements for the natural gas
pipeline on the North Slope and in the Interior
Alaska are not known, but these resources might
be required along the ROWs and access points.
Rip rap might be needed at river crossings. The
maijority of these materials would be mined and
impact areas would be outside the areas where
the TAPS is located. However, some of the
materials could be extracted in areas near the
TAPS or from the same quarries or gravel pits as
those used by the TAPS. The latter actions
would contribute to a cumulative impact.
However, taken as a whole, sand, gravel, and
stone resources are abundant, and all
requirements are unlikely to deplete these
resources.

The requirement designed to protect the
tundra environment — to use ice roads in winter
and ice pads in exploratory drilling pads —
reduces the quantity of gravel that would
otherwise be used for roads to reach remote
areas. However, ice roads or ice pads might not
be used in places where continued access
during summer (for maintenance) or operational
access is required. Sands and gravels would be
required at remote locations for pad
construction, production facilities, and
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associated infrastructure. On the North Slope,
the source for rock for rip rap and river framing is
limited to quarries in the Brooks Range. The
contribution of the TAPS to the total impact
would likely be much smaller than that of the
other continuing and new activities in the North
Slope area.

Under the less-than-30-year renewal
alternative, cumulative impacts would be as
stated for the proposed action. Under the
no-action alternative, sand, gravel, and quarry
stone requirements might increase while TAPS
facilities were dismantled and removed.
However, sand, gravel, and quarry stones would
no longer be needed for the TAPS after early
phases of the termination activities were
completed, and requirements for oil exploration,
development, and production would decline.
However, the gas pipeline would require sand,
gravel, and quarry stone resources. Therefore,
the cumulative impact on these resources would
be smaller under the no-action alternative than
under the long-term proposed action.

4.7.6.3 Paleontology

Any action that involves ground disturbance
creates a potential for impacts to paleontological
resources existing in the affected area.
Paleontological resources may also be impacted
by collecting and disturbance by the presence of
people associated with these actions. However,
given the variability of the scientific importance
of paleontological resources, there is the
potential for significant adverse cumulative
impacts when all other actions are considered
together. Mitigating this cumulative impact would
require addressing protection of paleontological
resources for these other actions on a case-by-
case basis. However, impacts to paleontological
resources from continuing operations of the
TAPS will be avoided according to provisions in
the Federal Grant that address paleontological
materials, and continued operation of TAPS
would not add to any significant impact on
paleontological resources. Under the no-action
alternative and the less-than-30-year renewal
alternative, the cumulative impacts would be
similar to cumulative impacts with the proposed
action. Construction of a natural gas pipeline
would be a major ground disturbing activity of a
few years’ duration. These impacts would be

offset by declining oil and gas development
activities on the North Slope. In summary, any
ground disturbing activity involves the potential
for impacts to paleontological resources
requiring mitigation on a case-by-case basis.

4.7.6.4 Surface Water
Resources

A number of foreseeable actions have been
identified (Section 4.7.3) that could produce
impacts to surface water resources in three
regions associated with the TAPS ROW: the
North Slope, Interior Alaska (along the TAPS
ROW), and Prince William Sound. These actions
could interact cumulatively with impacts from the
proposed action and the no-action alternative.
Impacting factors related to these foreseeable
activities include permitted discharges; erosion;
sedimentation; bank, channel, and shore
modifications; water use; site remediation; and
spills. Potential impacts of these factors on
surface water resources include reduced
quantities of water and degraded water quality.

Oil and gas exploration, development, and
production require the use of large quantities of
water. Maximum bounding estimates for one
project are that construction of 1 mi of ice road
requires about 1 million gal of water; an ice pad
that is square and 600 ft on a side requires about
21 million gal of water; and construction of an ice
airstrip requires about 8 million gal of water (BP
Exploration 2000). For the same project, drill rig
use would require about 9 million gal of water
annually, rig-camp use for 120 people would be
about 2 million gal of water annually; mobile
camp water use for 60 people would be about
0.5 million gal of water per year; and ice pad,
road, and airstrip maintenance would use
another 9 million gal of water per year. For the
North Slope as a whole, the typical annual water
use for oil exploration is about 27 billion gal
(ADNR 2001). This value represents about
0.27% of the total water available on the North
Slope in any given year.

Water requirements on the North Slope in
summer would be met by using water from lakes
and river pools. Water from taliks (unfrozen
water in deep pools below the surface of rivers
and lakes) would be used in winter when the
surface water was frozen (BLM 1983). Water
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withdrawals from taliks could be limited by
permit to no more than 15% of the available
water (ADNR 2001). For the town of Barrow, the
Barrow Utilidor System, which is owned and
operated by the North Slope Borough, provides
about 200,000 gal/d of water from the Isatkoak
Reservoir (AWWA 2002).

Impacts to the quantity of surface water from
foreseeable activities would be cumulative if the
water withdrawals occurred in the same
watershed. Because the total water use for the
North Slope is about 0.27% of the available
water, impacts from the foreseeable actions
could be small in magnitude and local. Impacts
from continued operation of the TAPS would be
cumulative with other activities on the North
Slope only if the same source area was used.
Some major water users, such as oil and gas
development, are not located along the TAPS
ROW. However, water for construction of a
natural gas pipeline may affect surface waters in
the TAPS ROW, however, these effects would
be small in magnitude and local. By following the
guidelines on the permissible levels of water
withdrawal specified in Alaska water-use
permits, impacts of surface water use on the
quantity of surface water could be minimized.

The quality of surface water resources
(dissolved constituents and sediment) could also
be affected by oil and gas exploration,
development, and production; oil and gas
transportation; and human habitation and
development in the North Slope and Beaufort
Sea area. Since water would be withdrawn from
taliks during winter, oxygen demand by
sediments and water could reduce the
concentration of oxygen in the water needed by
overwintering fish. However, only 15% of water
under the ice sheet may be withdrawn (ADNR
2001), which would reduce the potential for
oxygen reduction or loss and the release of
harmful substances from the sediments. The
quality of surface water in other areas could be
affected by discharges during drilling,
sedimentation and runoff from road construction,
discharges from homes and developments, and
spills. Impacts of these activities would be
cumulative if the surface discharges or spills
occurred in the same watershed. Impacts from
the foreseeable actions could be small in
magnitude and local. Impacts from continued

operation of the TAPS would be similarly small
in magnitude and local on the North Slope.
However, the effects on water quality if a large
spill was released directly to surface water could
be large and extensive, and the magnitude of the
effects would depend on the speed of cleanup
response teams and the local conditions
affecting oil dispersion. The probability of this
type of spill occurring is very small. Impacts from
anticipated or likely small spills would produce
small and local impacts on surface water quality.
By following guidelines established for
appropriate Alaska discharge permits, limits on
the volume of water that can be withdrawn under
ice cover, meeting restrictions on the storage of
toxic construction and operations materials, and
meeting requirements for cleanup of all toxic
materials as part of construction and normal
operations, cumulative impacts on water quality
could be minimized.

In Interior Alaska (i.e., along the TAPS
ROW), quantity and quality of surface water
could be cumulatively affected by oil and gas
exploration, development, and production; oil
and gas transportation; oil refining; and human
habitation and development. Surface water
would be used for activities such as drilling, oil
refining, construction (including a natural gas
pipeline), dust control, and human consumption.
Water requirements would be met by using water
from lakes, river pools, taliks (during the winter;
BLM 1983), and groundwater wells (see
Section 4.7.6.5). Large construction projects,
such as the natural gas pipeline, would probably
obtain water from nearby rivers and streams.
Impacts of these activities on surface water
would be cumulative with those from the
proposed action, if the water withdrawals
occurred in the same watershed. As discussed
in Section 4.3.6, impacts of the proposed action
on surface water would be negligible in
magnitude, local, and temporary because most
water needs are met by using groundwater wells
along the TAPS ROW. It is anticipated that the
cumulative impacts of the foreseeable actions
would be minimized as much as possible by
using good engineering practices.
Implementation of the foreseeable actions would
require compliance with all applicable permit
restrictions, laws, and regulations.
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The quality of surface water resources in
Interior Alaska could also be affected by oil and
gas exploration, development, and production;
oil refining; and human habitation and
development. Surface water quality is affected
by both dissolved constituents and sediment.
Similar to withdrawal from taliks on the North
Slope, water withdrawal from taliks in Interior
Alaska could affect overwintering fish if a large
proportion of liquid water were withdrawn. This
effect is limited by water withdrawal permit
conditions. Similarly, the quality of surface water
could be affected by discharges during drilling,
sedimentation and runoff from road construction
(particularly during construction of a natural gas
pipeline), refinery construction and operation,
human habitation and development, and spills.
Impacts of these activities would be cumulative
with those from the proposed action if the
surface discharges or spills occurred in the
same watershed. Depending on the quantities of
pollutants released, impacts from the
foreseeable actions could be large in magnitude
and local. Impacts from continued operation of
the TAPS would, in general, be small and local
because of existing permit conditions. However,
impacts from a large spill could be major in
magnitude and extensive, depending on the
speed of cleanup response and the conditions
affecting dispersal. (For example, a guillotine
break caused by a helicopter or fixed-wing
aircraft crash could spill oil directly into a river or
stream at an elevated crossing.) In the case of
smaller spills, cleanup response would limit the
extent of contamination and effect on water
quality. By following guidelines established for
appropriate Alaska discharge permits, meeting
restrictions on the storage of toxic construction
and operations materials, and meeting
requirements for cleanup of all toxic materials as
part of construction and normal operations,
cumulative impacts on water quality would be
minimized.

In the area of Prince William Sound, oil
refining; oil and gas transportation; and human
habitation and development could affect both the
quantity and quality of available surface water.
The quantity of surface water available could be
reduced by activities such as road construction
and dust control, building construction, and
human habitation and development, however,
water in the Valdez area is supplied by four

primary groundwater wells (Vacation Alaska
1999). If the foreseeable project water needs
were met by using groundwater from these wells
or other new wells, there would be no impact to
surface water quantities. Impacts from
anticipated or likely small spills would produce
small and local impacts because of the small
volumes of oil released. (Cumulative impacts to
groundwater are discussed in Section 4.7.6.5).
Impacts from continued operation of the TAPS
for the proposed action would, then, be the only
component of the cumulative impact to surface
water quantities in the Prince William Sound
area. These impacts, as previously discussed,
would be small in magnitude, local, and
regulated by applicable permits for water use at
the Valdez Marine Terminal.

The quality of surface water resources in the
area of Prince William Sound could also be
affected by oil refining; oil and gas
transportation; and human habitation and
development. Surface water quality is affected
by both dissolved constituents and sediment.
The quality of surface water could be affected by
runoff from road construction, refinery
construction and operation, human habitation
and development, and spills. Impacts of these
activities would be cumulative with those from
the proposed action if the surface discharges or
spills occurred in the same watershed. Impacts
from the foreseeable actions could be large in
magnitude and local. Impacts from continued
operation of the TAPS would, in general, be
small in magnitude and local, except for impacts
from spills, which could be major and extensive
(e.g., a catastrophic failure of an oil storage tank
at the Valdez Marine Terminal). For anticipated
or likely small spills, impacts to surface water
quality would be small and local because of the
small volumes of oil released. The recipients of
most of these impacts would be marine waters
(see Section 4.7.6.7) rather than freshwater
rivers or streams, which are limited in number
and size in the vicinity of the Valdez Marine
Terminal. By following guidelines established for
appropriate Alaska discharge permits, meeting
restrictions on the storage of toxic construction
and operations materials, and meeting
requirements for cleanup of all toxic materials as
part of construction and normal operations,
cumulative impacts on water quality would be
minimized.
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For the less-than-30-year renewal
alternative, cumulative impacts would be as
stated for the proposed action. Under the
no-action alternative, the Federal Grant of ROW
would not be renewed, and oil would no longer
flow through the pipeline to the Valdez Marine
Terminal. Oil production on the North Slope
would cease, and there would be no exploratory
drilling for oil. However, it is assumed gas
production on the North Slope would continue,
as would exploratory drilling for gas. Because oil
production and exploratory drilling for oil would
cease, water use on the North Slope would be
greatly reduced, and impacts to surface water
quality from activities (e.g., ice road
construction, other construction, and camp use),
discharges from homes and developments, and
spills would also be greatly reduced.

In Interior Alaska, cumulative impacts along
the TAPS ROW would be temporarily increased
during removal of the oil pipeline and associated
structures. These impacts would include water
use and modification of the existing water
quality. Impacts from TAPS removal would be
cumulative with those from construction of a new
gas pipeline. Although construction and removal
impacts would only occur for a short time, the
cumulative impacts along the TAPS ROW would
be large in magnitude and extensive (occurring
along a substantial portion of the 800-mi length
of the pipeline). Once the pipeline was removed,
impacts from any TAPS-related spills would no
longer be possible, and impacts to surface water
quality would be limited to other non-TAPS-
related projects.

In the Prince Williams Sound area, impacts
to surface water quantity and quality would be
initially high as TAPS facilities were removed;
however, these impacts would be temporary.
Once removal activities were completed,
impacts would be produced by other non-TAPS
related projects. Because surface water would
not be used for these other activities, impacts to
the quantity of surface water available would be
negligible. Impacts to water quality would be
minimized, to the extent possible, by following
good engineering practices and provisions in
appropriate Alaska discharge permits.

In summary, the cumulative impacts of all
activities would have small and local impacts on
surface water quantity and quality. Permit

requirements related to water withdrawals and
discharges to surface waters, as well as cleanup
of small petroleum spills, would protect surface
water resources. The impacts of TAPS
operations on surface water resources would be
small in comparison to other actions such as oil
exploration and development, water
requirements for construction of a natural gas
transportation system, and the requirements of
other industrial and municipal systems.

4.7.6.5 Groundwater
Resources

A number of foreseeable actions have been
identified that could produce impacts to
groundwater resources in three regions
associated with the TAPS ROW: the North
Slope, Interior Alaska (along the TAPS ROW),
and Prince William Sound. These actions could
interact cumulatively with impacts from the
proposed action. Specific impacting factors for
these foreseeable activities include water use,
permitted discharges, site remediation, and
spills. Impacts to groundwater resources include
reduced quantities of water available and
degraded water quality.

In the North Slope area, oil and gas
exploration, development, and production; oil
and gas transportation; and human habitation
and development could affect the quantity and
quality of groundwater directly or indirectly.
While groundwater resources could be used for
such activities as drilling, road construction
(particularly ice roads), construction and dust
control, and human consumption, water needs
on the North Slope are typically met by using
surface water resources (BLM 1983) (see
Section 4.7.6.4). Therefore, cumulative impacts
to the available groundwater from the
foreseeable actions, together with the proposed
action would be none to negligible.

The quality of groundwater resources could
also be affected by oil and gas exploration,
development, and production; oil and gas
transportation; and human habitation and
development in the North Slope. Both direct and
indirect impacts could occur. Direct impacts on
water quality would result from direct discharges
to the groundwater from drilling operations
(e.g., disposal of production water in deep
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formations) and septic systems. However,
disposal of production water in deep formations
would not impact water available for human
consumption. Indirect impacts on water quality
would result from the infiltration of contaminated
surface water derived from petroleum spills.
Impacts from these sources would be cumulative
with the proposed action only if contaminants
reached the same aquifers. However, these
impacts would be controlled and minimized by
prompt cleanup actions. Impacts on water quality
from the foreseeable actions would be small in
magnitude and local because of the presence of
the permafrost in this region. Impacts from spills
from all actions could be large and extensive if
contamination from unlikely or very unlikely large
spill events were allowed to reach the
groundwater. Impacts to water quality from
continued operation of the TAPS would be small
in magnitude and local on the North Slope (no
cumulative impacts along the TAPS ROW would
be derived from North Slope actions), except for
spills, which could produce large and extensive
impacts if allowed to reach the groundwater. The
cumulative impact of foreseeable actions and the
proposed action would be small in magnitude
and local. Impacts from anticipated spills would
be small and local because of the small volumes
released. By following guidelines established for
appropriate Alaska discharge permits, meeting
restrictions on the storage of toxic construction
and operations materials, and meeting
requirements for cleanup of all toxic materials as
part of construction and normal operations,
cumulative impacts on water quality would be
minimized.

In Interior Alaska (i.e., along the TAPS
ROW), groundwater quantity and quality could
be cumulatively impacted by oil and gas
exploration, development, and production; oil
and gas transportation; oil refining; and human
habitation and development. The quantity of
groundwater available may be locally reduced
because water would be used for industrial
activities such as drilling, oil refining,
construction; dust control, and human
consumption. Within Interior Alaska, water
needs are usually met by using groundwater
wells. For example, the City of Fairbanks
acquires all of its water from wells. In 1996, the
monthly mean water withdrawal was about
6 million gal/d (USGS 2002b).

For the foreseeable actions in Interior
Alaska, water requirements would be met by
using groundwater wells, although surface water
resources could be used to meet natural gas
pipeline construction needs. Impacts of these
activities on groundwater resources would be
cumulative with those from the proposed action,
if the water withdrawals were from the same
aquifer. Impacts produced by the foreseeable
actions could be large in magnitude and local if
withdrawals were a substantial proportion of the
available resource. As discussed in
Section 4.3.6, impacts of the proposed action on
groundwater quantities would be negligible and
would be a small component of the cumulative
impact. The cumulative impacts of the
foreseeable actions would be minimized as
much as possible by using good engineering
practices. Implementation of the foreseeable
actions would require compliance with all
applicable permit restrictions, laws, and
regulations.

The quality of groundwater resources in
Interior Alaska could also be affected by oil and
gas exploration, development, and production;
oil refining; and human habitation and
development. Both direct and indirect impacts
could occur. Direct impacts could result from
direct discharges to the groundwater from
industrial activities and septic fields. Indirect
impacts could result from the infiltration of
contaminated surface water from industrial and
municipal sources and from spills which were
not cleaned up. Impacts of these activities would
be cumulative with those from the proposed
action, if the direct discharges were to the same
aquifer or if contaminated surface water
infiltrated the same aquifer. Impacts from the
foreseeable actions could be large in magnitude
and local if any wastewaters were disposed of by
deep well injection. Impacts from continued
operation of the TAPS would, in general, be
small and local, except for impacts from unlikely
or very unlikely large spills, which could be large
and extensive (e.g., a very unlikely underground
guillotine break caused by seismic activity or a
landslide). The cumulative impact of foreseeable
actions and the proposed action would be large
in magnitude and local, with the contribution
from continued TAPS operation being negligible
to small in magnitude, except for the impacts
from spills. In the case of spills, the cumulative
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impacts could be very large in magnitude and
extensive, particularly if a large unlikely spill was
released directly to groundwater. For anticipated
spills, impacts would be small and local because
of the small volumes of contaminants released

and because they would be promptly cleaned up.

By following guidelines established for
appropriate Alaska discharge permits, meeting
restrictions on the storage of toxic construction
and operations materials, and meeting
requirements for cleanup of all toxic materials as
part of construction and normal operations,
cumulative impacts on water quality could be
minimized.

In the area of Prince William Sound, oil and
gas transportation, and human habitation and
development could affect both the quantity and
quality of groundwater. The quantity of
groundwater could be reduced because water
would be used for activities such as industrial
requirements, road construction and dust
control, building construction, and human
consumption and development. Water in the
Valdez area is supplied by four primary
groundwater wells (Vacation Alaska 1999).
Water is stored in two 750,000-gal reservoirs
before it is piped throughout Valdez. If
foreseeable project water needs were met by
using groundwater from these wells or other new
wells, the impacts on the groundwater system
could be large, and the water table would be
lowered. Water for operation of the Valdez
Marine Terminal is obtained from surface water
resources. Impacts from continued operation of
the TAPS under the proposed action would thus
be a negligible component of the cumulative
impact to groundwater quantities in the Prince
William Sound area.

The quality of groundwater resources in the
area of Prince William Sound could also be
affected by oil refining; oil and gas
transportation; and human habitation and
development. Both direct and indirect impacts
could occur. Direct impacts would result from
direct discharges to the groundwater from septic
fields. Indirect impacts would result from the
infiltration of contaminated surface water.
Impacts from continued operation of the TAPS
would, in general, be small in magnitude and
local, except for impacts from spills, which could
be larger and more extensive (e.g., a very

unlikely catastrophic failure of an oil storage tank
at the Valdez Marine Terminal). The cumulative
impact of foreseeable actions and the proposed
action would be large in magnitude and local,
with the contribution from continued TAPS
operation being small in magnitude, except for
the impacts from spills. In the case of spills, the
cumulative impacts could be very large and
extensive for unlikely to very unlikely spill
scenarios. For anticipated spills, impacts could
be small and local because of the small volumes
of contaminants released. By following
guidelines established for appropriate Alaska
discharge permits, meeting restrictions on the
storage of toxic construction and operations
materials, and meeting requirements for cleanup
of all toxic materials as part of construction and
normal operations, cumulative impacts on
groundwater quality would be minimized.

Under the less-than-30-year renewal
alternative, cumulative impacts would be the
same as those under the proposed action. Under
the no-action alternative, the Federal Grant of
ROW would not be renewed, and oil would no
longer flow through the pipeline to the Valdez
Marine Terminal. Oil production on the North
Slope would cease, and there would be no
exploratory drilling for oil. However, it is
assumed gas production on the North Slope
would continue, as would exploratory drilling for
gas. Because oil production and exploratory
drilling for oil would cease, water use on the
North Slope would be greatly reduced. Because
this water is normally supplied from surface
water resources, there would be no effect on the
groundwater resources. However, groundwater
quality could still be impacted by such activities
as exploratory drilling for gas (e.g., brine
disposal), discharges from septic fields, and
spills. With the curtailment of oil field drilling,
impacts from normal operations to groundwater
quality would be greatly reduced. Although the
impacts of spills could still be high, the
occurrence of spills would be reduced with the
curtailment of oil production and exploratory
drilling for oil.

In Interior Alaska, cumulative impacts along
the TAPS ROW would be increased during
removal of the oil pipeline and associated
structures and construction of a natural gas
pipeline. These impacts include water use and
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modification of the existing water quality.
Impacts from TAPS removal would be less than
those from construction of a new natural gas
pipeline. Because construction and removal
impacts would only occur for a short time, the
cumulative impacts along the TAPS ROW would
be extensive in area (occurring along a
substantial portion of the 800-mi length of the
pipeline) and temporary. Once the TAPS
pipeline was removed, impacts from any TAPS-
related spills would no longer be possible, and
impacts to groundwater quality would be limited
to those produced by other non-TAPS-related
projects.

In the Prince William Sound area, impacts to
groundwater quantity and quality would be
initially high as TAPS facilities were removed;
these impacts would be temporary, however.
Once removal activities were completed,
impacts would be produced by other non-TAPS-
related projects. Because groundwater is the
primary source of water in the area, impacts to
the resource could be large. Impacts to
groundwater resources could be minimized, to
the extent possible, by following good
engineering practices and provisions in
appropriate Alaska discharge permits.

In summary, cumulative impacts on
groundwater would be small and local. These
impacts would be related to oil and gas
exploration, development, and production, and
by other industry and community withdrawals. In
the event of an unlikely or very unlikely large
spill, groundwater could also be affected if
contamination was allowed to reach the
groundwater. Continued operation of the TAPS
would be a small contributor to the cumulative
impacts on groundwater resources.

4.7.6.6 Physical Marine
Environment

Potential cumulative impacts to the physical
marine environment associated with the TAPS
would come from tankers traveling from the
Valdez Marine Terminal through Prince William
Sound to the Hinchinbrook Entrance. These
transits would create noise and involve the risks
of petroleum spills or other accidents. Other
actions that would be cumulative with the
impacts from tanker traffic are commercial

fishing, recreational fishing/sightseeing,
commercial sightseeing/tours, and other
commercial cargo operations in Port Valdez and
Prince William Sound. With the exception of the
risks from larger oil spills, these cumulative
impacts on the physical marine environment
would be small and short-lived. Small spills from
all vessels are rapidly responded to and cleaned
up by the spill response infrastructure supporting
the oil transportation industry.

Section 4.7.4.10.5 discusses potential spills
and accidents that could impact Port Valdez and
Prince William Sound. The GNOME computer
program (NOAA 2000b) was used to estimate
the spread of oil from the various release points
identified in Table 4.7-4 GNOME uses location
files to specify local conditions; this analysis
used the Prince William Sound location file
compiled by NOAA (2002b). The Prince William
Sound location file includes the effects of five
current patterns to simulate the circulation and
tides in Prince William Sound and Port Valdez.
NOAA (2002b) states:

“The tides at Hinchinbrook Strait,
Port Wells, Montague Strait, and Valdez
Arm are each simulated with separate
current patterns. The tidal circulation of
Latouche Passage, Elrington Passage
and Prince of Wales Passage are all
simulated with two current patterns: (1) a
modified portion of the Montague Strait
current pattern and (2) a background
current pattern. The background current
pattern models the net surface currents
through each of these passages:
Latouche Passage (-0.3 knots);
Elrington Passage (0.3 knots); and
Prince of Wales Passage (-0.9 knots).
The tidal current pattern for Montague
Strait was extended to each of these
passages with relative amplitudes that
approximate the residual tides. Since
the phase differences between these
areas were on the order of an hour, this
approximation was considered
acceptable.”

The spill scenarios assume that a volume of
North Slope crude oil ranging from 50,000 to
290,000 bbl would be released instantaneously
at various locations in Port Valdez, the Valdez
Narrows, and Prince William Sound, and that it



4.7-71 ENVIRONMENTAL CONSEQUENCES

would spread for 6 hours before response and
containment. This is the range of oil spill
volumes that would be expected to be released
from a tanker accident (see Table 4.7-4). The
actual response time might be significantly
different (either higher or lower) from the
assumed 6-hour value, depending on weather
conditions, the location of the spill, and other
factors. If the spills occurred under extreme
weather conditions in which the winds and
currents were different from those used in the
model, response times could be longer, and the
released oil could travel more rapidly, so a much
larger area would be impacted by the potential
oil spills than the area estimated here.

Prevailing winds in Port Valdez and Prince
William Sound are generally from the northeast,
with speeds up to 15 knots. The other prevalent
wind direction in Port Valdez is from the
southwest at about 12 knots (TAPS Owners
2001). Both of these prevailing winds were used
in the model runs to estimate the impacts of the
various spill scenarios. Because specific
locations for these spills were not known, a
number of locations from Port Valdez to the
Hinchinbrook Entrance were evaluated. In
addition to the effects of wind variability, the
differences in currents at different times of the
day were also incorporated into the calculations.

For all the release scenarios modeled, the
oil slick moved out from the release point and
expanded radically, except the expansion was
larger in the direction of the prevailing winds and
currents. The general direction of the oil
movement depended on the wind direction.

The best estimate of the shape of the area in
which 99% of the oil would be in the water within
6 hours after the release is that it would be an
almost-circular ellipse, if the spill could not reach
the shoreline. This area would extend about
4-1/2 mi in diameter from the release point. The
general shape of this estimated area would be
different for different release points, since it
would be influenced by winds and currents in the
spill location.

The GNOME program also has the
capability to evaluate the relative uncertainties of
various parameters used in the model
projections. These calculations are implemented
by using a “minimum regret” approach (see

Section 4.4.4.5.2). The estimated areas that
would contain the oil spill plume after 6 hours
would be ellipses about 10 mi in diameter,
approximately centered on the release point, in
an almost circular shape.

Spills starting at locations near the center of
Prince William Sound would not reach the
shoreline within the assumed 6-hour response
time; spills starting at locations within 5 mi of the
shore could potentially reach the shoreline within
the 6-hour assumed time limit. Potential oil spill
locations within Port Valdez and the Valdez
Narrows would release oil over large portions of
the shoreline, up to 10 mi (5 mi on each side of
Port Valdez or the narrows) in the assumed
6-hour response window. Potential oil spill
locations near the Hinchinbrook Entrance would
also release oil over large amounts of shoreline,
up to 6 mi or more, depending on prevailing wind
directions at the time of the spill.

All spills within the range of spill volumes
evaluated would behave in a similar manner,
and the oil would be transported over
comparable distances. The only difference
would be in the concentration of oil within the
plume.

It is assumed that at the 6-hour point, the
spill would be contained, and further spreading
of the oil would stop. However, it is possible that
some oil would escape the initial containment
and could impact other areas in Port Valdez and
Prince William Sound. The impacts outside the
containment area would be small and localized.
Within the containment area, the impacts would
be significant.

It is assumed that once the oil was
contained, removal actions would begin. As
noted in Section 4.4.4.5.4, North Slope crude oil
does not significantly dissolve into the water
column during the first 24 hours after a spill;
however, some dissolution does take place.
Dissolved constituents resulting from the spill
could have minor local impacts, but dilution
effects would limit the impacts away from the
spill areas. As noted in Section 3.9.3 on affected
marine environment, the waters of Port Valdez
and Prince William Sound are well-mixed and
would dilute dissolved constituents from the spill.
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Releases near the shore would heavily oil
the shoreline, and the waters immediately
around the area would also be affected. The
oiled shoreline could also continue to affect the
waters of Port Valdez and Prince William Sound
in the immediate area of the spill for a long time
after the initial release. However, because of
dilution and the existing hydrocarbon
background concentrations, changes in
seawater hydrocarbon concentrations would be
minimal and localized. Impacts could also occur
in other areas of Port Valdez and Prince William
Sound away from the release point or oiled
shoreline; these impacts on seawater hydro-
carbon concentrations would also be small and
localized. As noted in Section 3.11.3, significant
hydrocarbon background concentrations already
exist in Port Valdez waters. Low concentrations
resulting from long-term releases from an oiled
shoreline would not be distinguishable from
background concentrations at any locations
except the areas very near the source location.

Mitigation for spills occurring during tanker
transit from Port Valdez and in Prince William
Sound would include (1) minimizing the time for
response and the time required to contain a
release, (2) deploying containment systems
quickly, and (3) starting removal actions before
weather or other adverse conditions could make
containment difficult.

Under the less-than-30-year renewal
alternative, the impacts from any oil spill would
be the same as those discussed for the
proposed action. Under the no-action alternative,
oil shipments from the TAPS would cease, and
there would be no risk of an oil spill from a
TAPS-related tanker. However, risks from an oil
spill from other marine traffic would remain. If the
spill emergency response infrastructure was not
maintained, the environmental effects of fuel or
oil spilled by non-TAPS-related vessels could be
larger than those under the proposed action.

4.7.6.7 Air Quality

Reasonably foreseeable actions that might
impact air quality and AQRVs (visibility and acid
deposition) include exploration, development,
production, storage, refining, and transportation
of oil and gas; human habitation and
development; land management activities; and

natural resource uses. Specific factors inherent
to these actions impacting air quality and
AQRVs include emissions from (1) the operation
of facilities and equipment (exhaust emissions
from fuel-burning equipment and fugitive
emissions of dust and VOCs); (2) construction
activities (exhaust emissions from heavy
equipment and vehicles and fugitive emissions
of dust from land disturbance); (3) accidental
spills of crude oil, petroleum products, and
hazardous chemicals (evaporative emissions);
and (4) transportation activities (exhaust and
road dust emissions from vehicles).

Emissions associated with the operation of
industrial facilities and equipment are usually
continuous and long-term, while those
associated with construction activities or spills
are usually intermittent and short-term.
Emissions from transportation activities can be
either short-term or long-term, depending on
whether they are associated with facility
construction or operational activities. Potential
impacts on air quality (and AQRVs) from
operational, construction, and transportation
activities and those from accidental spills under
the proposed action are described in
Sections 4.3.9 and 4.4.4.6, respectively. Results
of air quality impact modeling of emissions from
TAPS facilities, including pump stations and the
Valdez Marine Terminal, show that ambient air
quality in the vicinity of the TAPS ROW would
remain in compliance with applicable ambient air
quality standards under the proposed action. In
addition, available ambient air quality monitoring
data in the vicinity of the TAPS ROW indicate
that cumulative air quality impacts from the
TAPS and other existing industrial facilities as
well as from other human activities would not
result in ambient air quality exceeding applicable
ambient air quality standards (Table 3.13-10).
Potential impacts on air quality (and AQRVSs)
from termination activities under the no-action
alternative are estimated to be less than those
under the proposed action (Section 4.6.2.9).

Twelve TAPS facilities are located along the
800 mi of the TAPS ROW. They include
11 pump stations (4 are currently in ramp-down
mode) and the Valdez Marine Terminal.
Therefore, it is likely that many locations of
reasonably foreseeable actions would be
spatially separated from the TAPS facilities by
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considerable distances. In these cases, there
would be little long-term cumulative impacts due
to the potential long-term emissions from
reasonably foreseeable actions in combination
with the proposed action. In cases where
reasonably foreseeable actions would be located
close to TAPS facilities, there could be
observable cumulative impacts. However, all
new or modified industrial facilities that would
have a significant amount of new emissions or
emission increases (major new source or
modification) would have to comply with the
Prevention of Significant Deterioration of Air
Quality regulations (18 AAC 50.020), which limit
the maximum allowable incremental increases in
ambient concentrations above established
baseline levels (Table 3.13-8). Therefore, any
potential long-term cumulative air quality
impacts due to reasonably foreseeable actions
in combination with various activities under the
proposed action would be limited and would not
result in deterioration that would exceed
applicable ambient air quality standards.

It is also likely that many locations of
construction activities or spills associated with
the reasonably foreseeable actions would be
separated spatially from the TAPS facilities or
temporally from the TAPS-related construction
activities or spills under the proposed action, or
from termination activities under the no-action
alternative. In these cases, there would be little
or no short-term cumulative impacts due to the
potential emissions from construction activities
or spills associated with the reasonably
foreseeable actions in combination with the
proposed action or the no-action alternative. In
cases where construction activities or spills
associated with the reasonably foreseeable
actions would be located close to TAPS facilities
or occur simultaneously and in close proximity to
TAPS-related construction or termination
activities, there could be observable cumulative
impacts. However, the potential air quality
impacts of emissions from these construction
activities or spills would be short-term and
localized to the immediate vicinity of
construction or spill sites. Mitigation measures,

such as watering to control fugitive dust at
construction sites and containment and recovery
of spilled materials by spill response teams,
would minimize the potential impacts on ambient
air quality. Thus, any potential short-term
cumulative air quality impacts due to
construction activities or spills associated with
the reasonably foreseeable actions in
combination with the proposed action or the no-
action alternative would be limited and would not
result in deterioration that would cause ambient
air quality to exceed applicable standards.

Transportation of personnel, equipment,
materials, and supplies for construction activities
associated with reasonably foreseeable actions,
such as the natural gas pipeline, would result in
increased traffic volumes on the roadways near
the TAPS. Potential increases in traffic volume
along Dalton Highway due to the natural gas
pipeline construction and operation would be
expected to be small (see Section 4.7.6.9).
Existing traffic volumes on these highways are
also low.3 Thus, it is estimated that potential
cumulative air quality impacts due to the
emissions from small increases in traffic
volumes in combination with the proposed action
or the no-action alternative would be limited and
would not result in deterioration of ambient air
quality along these highways that would cause
ambient air quality to exceed applicable
standards.

In summary, little or no potential long-term
and short-term impacts on air quality (and
AQRVs) are estimated to result from reasonably
foreseeable actions in combination with the
proposed action or the no-action alternative.
Such impacts would not result in deterioration of
air quality that would cause ambient air quality to
exceed applicable standards.

4.7.6.8 Noise

The construction and operation of industrial
facilities and equipment, transportation, and
mining can produce annoying or harmful levels
of noise. Potential noise impacts due to

3 Annual average daily traffic volumes along Dalton Highway range from about 200 to 300 vehicles per day,
and those along the Alaska Highway range from about 400 to 3,000 vehicles per day. These values can be
compared with tends of thousands to more than 100,000 vehicles per day for a busy urban highway.
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operational and construction activities under the
proposed action are described in Section 4.3.10.
It is estimated that there would be no adverse
noise impacts beyond TAPS facility site
boundaries from the noise emitted during TAPS
facility operations. Potential noise impacts due to
any construction activities under the proposed
action or termination activities under the no-
action alternative would also be limited to within
the TAPS facility site boundaries or the
immediate vicinity of construction sites.
Therefore, any cumulative noise impacts due to
noise emitted from the reasonably foreseeable
actions, in combination with noise emitted from
TAPS operational or construction activities under
the proposed action or termination activities
under the no-action alternative, would be limited
to within the facility site boundaries or the
immediate vicinity of construction sites.

4.7.6.9 Transportation

The transportation network currently plays a
key role in North Slope oil and gas exploration,
development, and production. One major route
by which equipment, materials, and supplies
enter Alaska is via the rail marine service
between Seattle and Whittier. From Whittier, the
cargo is shipped by rail to Fairbanks. The cargo
is then shipped by truck from Fairbanks via
Dalton Highway to the North Slope for use. The
Deadhorse Airport also plays an important role
in North Slope operations as a terminus for
personnel and some cargo.

Aside from the existing road network, some
roads and workpads need to be constructed on
the North Slope for oil and gas exploration. Ice
roads and pads are employed when possible to
reduce impacts to water, soil, and vegetation. Oil
and gas exploration and development on the
North Slope is an ongoing process in which a
relatively constant number of contractors move
from area to area to locate more producing well
fields. Over time, the number of production wells
does not change significantly because older well
fields eventually become uneconomical. The
older wells are taken off-line, while new
producing wells are brought on-line as a result of
the exploration and development. Thus, North
Slope activities would not be expected to change
significantly in the foreseeable future, and the
associated demands on the area’s transportation

infrastructure from oil and gas exploration,
development, and production could be readily
accommodated.

The construction of a natural gas pipeline
might impact the transportation corridor that is
also used by the TAPS. The existing
transportation network is expected to be capable
of transporting personnel, equipmen