INTRODUCTION

The Arctic National Wildlife Refuge (ANWR) is a 19 million acre federal refuge
in northeast Alaska, U.S.A. (USGS, 1998a) (Figure 1). Within ANWR lies a 1.5 million
acre tract known as the “1002 area” that has been recognized separately for its potential
oil reserves (Figure 2). Recent concerns over high oil prices brought ANWR to the
forefront of American politics during the 2008 Presidential election. Debate centered
over whether ANWR’s potential oil reserves are significant enough to risk the
environmental harm associated with development of the 1002 area’s pristine wilderness.

At the heart of the debate lies one fundamental question: is the development of
ANWR inevitable? There is no agreement on the answer to this question, but there is a
general consensus that worldwide oil supplies will reach a peak within the next 10-30
years (Edwards, 1997; EIA, 2008a; Hallock, 2004; IEA, 2008; Kjarstad, 2009). It is also
generally agreed that worldwide demand for oil will continue to increase following the
supply peak, effectively creating an energy gap (Edwards, 2002; IEA, 2008).
Furthermore, alternative energies are not expected to make up this energy gap.
Excluding hydroelectric and nuclear power, alternative energies are expected to make up
only 4% of worldwide power production by 2030 when the International Energy
Association (IEA) predicts oil will peak (BP, 2008; IEA, 2008). Based on these analyses,

this paper assumes that development of the 1002 area for its oil reserves is inevitable.









Assuming that development of the 1002 area is inevitable, it then becomes
necessary to 1) decide when is the best time to begin development and 2) determine how
to mitigate the impact development will have on the environment and wildlife in the 1002
area. In approaching these decisions, it is necessary to consider that if development
takes place during the energy gap, it will be subject to time pressures associated with un-
met demand whereas, if development takes place now, the process of development could
be planned and structured without this pressure. Previously suggested approaches to
development have failed to consider the full potential of the timing of development and
have focused only on mitigating environmental harm in the event that development takes
place.

Given the coming energy gap, a responsible energy policy will seek to enhance
energy security by promoting energy efficiency measures, thus helping to reduce
demand, while simultaneously increasing the use of domestic fuel resources, such as
alternative energies and fossil fuels (Kjarstad, 2009). Developing the 1002 area in the
next few years is such a policy. If development is begun now, it will allow the 1002
area’s oil to be developed at its optimum rate and, more importantly, it will give the
United States a cushion of time between the start of development and the worldwide peak
of oil. This cushion of time is important because it allows environmental protections to
be put in place without the pressure to develop hastily during an energy gap. Lastly, if
development is begun now, it gives the United States the opportunity to invest its oil tax
revenues from the 1002 area in environmental rehabilitation and the subsidization of

alternative energies. These benefits of developing the 1002 area now have the potential



to make the United States’ transition from a petroleum-based economy to an alternative-
energy-based economy more efficient.

In order to present this new approach, it is necessary to provide a thorough
grounding in the controlling factors governing the development of the 1002 area for oil.
Therefore, this paper will include a discussion of 1) ANWR’s legislative and political
history 2) the geology of the 1002 area 3) estimated oil reserves in the 1002 area 4) the
current and future state of oil 5) environment and wildlife concerns associated with

development and 6) the benefits of development.

LEGISLATIVE AND POLITICAL HISTORY

As it exists today, the Arctic National Wildlife Refuge contains a total of 19
million acres along the northeast coast of Alaska (Figure 1). The 1002 area lies in the
northeast corner of the refuge and makes up 1.5 million acres of this total (Rosenburg,
1994). Another 8 million acres within the refuge is designated as wilderness and the
remaining acreage is simply part of the refuge (Corn, 2007) (Figure 2). Thus, of the 365
million acres in Alaska, the 1002 area makes up less than 0.4% of the total area of Alaska
and approximately 8.0% of ANWR. Under current law, the 1002 area is protected from
development for oil, but not permanently. The right to drill for oil in the 1002 area has
been a noticeable exception to conservation legislation throughout ANWR’s history.
Today, all that is necessary to open the 1002 area for oil development is an act of
Congress.

In 1960, about half the area of the current Arctic National Wildlife Refuge was

originally reserved for conservation by the Secretary of the Interior as the Arctic National



Wildlife Range (Public Land Order 2214). In 1971 some of the rights to land within the
range and other areas of Alaska were transferred from the federal government to Native
Alaskan Tribes under the Alaska Native Claims Settlement Act (ANCSA, 1971). The
purpose of ANCSA was to resolve Alaska Natives’ claims to federal lands within the
state and to provide for their future economic well-being.

ANCSA abolished Alaskan Native’s aboriginal title to Alaskan lands and
provided for compensation by various means, including re-allocating 44 million acres of
the new federal Alaskan lands back to Native Alaskans. About 92,000 acres of the 44
million acres that came under the ownership of Native corporations lie within the 1002
area (Corn, 2008) (Figure 2). The Kaktovik Inupiat Corporation (KIC) owns the 92,000
acres in the 1002 area and maintains four townships there. The subsurface rights to these
92,000 acres are owned by another Inupiat organization, the Arctic Slope Regional
Corporation (ASRC), who obtained the subsurface rights in 1983 as part of the Chandler
Lake land exchange agreement. This exchange also allowed an exploratory oil well be
drilled on KIC lands (KIC Jago River — 1 well, Figure 2). However, the exchanged lands
cannot be developed until Congress opens the 1002 area for such activities (USFWS,
2008a). Furthermore, the physical border between Native Lands and federal lands, which
was initially described by a 1980 federal map of the 1002 area, has been lost and all that
remains is the legislative description. A new USGS map from September 2005 has been
adopted in the event that development begins and includes all Native townships in the
1002 area, but the map’s accompanying text does not specify whether Alaska Natives’
claims for revenue from their lands are viable, leaving uncertainty as to how these lands

will be regulated in the event of development (Corn, 2008).



In general, Alaska Natives along the North Slope, the Inupiats, have supported
development and Alaska Natives in the interior Alaska, the Gwich’in, have opposed it,
but neither group is unanimous. Most North Slope residents have positive views of the
economic changes resulting from previous petroleum activities at Prudhoe Bay because
development has brought better access to medical care, home heating, improved
plumbing, and higher personal incomes (Thomas, 1999). On the negative side, Native
peoples must now travel farther distances when hunting Bowhead whales and caribou for
subsistence. The state of Alaska has also removed the ability for districts to adopt
enforceable policies that require mitigation for any damages resulting to subsistence areas
from permitted oil activities (Thomas, 1999).

As the law currently stands, if the 1002 area is opened for oil development, Native
lands could become open as well, possibly free of acreage limitations on development.
The extent to which the Native Lands could be regulated by the federal government in
new legislation is uncertain because of the nature of the language in the 1983 agreement
(Baldwin, 2005).

In 1980 the Range became a National Wildlife Refuge under the Alaska National
Interest Lands Conservation Act (ANILCA, 1980). The purpose of the Act is to preserve
Alaskan lands containing areas of significant national values for present and future
generations. The act created 56 million acres of wilderness areas, representing
approximately two-thirds of the National Wilderness System. Eight million wilderness
acres lie in ANWR to the south of the 1002 area (Figure 2). ANILCA also made specific
provisions for mineral development in the state by recognizing as valid pre-existing

mineral rights on lands newly included in federal conservation systems in Alaska. Most



importantly, section 1002 of the ANILCA called for an assessment of the oil and gas
resources in the Arctic National Wildlife Refuge’s coastal plain, thus giving the coastal
plain the nickname of “the 1002 area.” However, development of the area for oil
remained prohibited under the ANILCA unless specifically authorized by another act of
Congress (Donahue, 1998).

As arefuge, ANWR became subject to the regulations and management
governing the greater U.S. Wildlife Refuge System. The refuge system was created in
1966 in conjunction with the first Endangered Species Act in order to preserve habitat for
threatened and endangered species (ESPA, 1966; NWRSAA, 1966). Designation as a
refuge does not inherently prevent human activities or development on refuge lands,
however refuges must comply with several protective acts including the Migratory Bird
Conservation Act of 1929 (as amended), the Refuge Recreation Act of 1962, and the
National Wildlife Refuge System Administration Act of 1966 (MBCA, 1929; NWRSAA,
1966; RRA, 1962). In 1996, President Clinton’s Executive Order 12,996 lessened the
protective effects of these acts by allowing the Secretary of the Interior to use any refuge
“for any purpose, including but not limited to hunting, fishing, recreation and
accommodations, and access whenever he determines that such uses are compatible with
the major purposes for which such areas were established.” Whether or not oil activities
were protected by this legislation as a “compatible use” was unclear at the time this Order
was implemented and led to a clarification in legislation discussed later in this section
(Donahue, 1998).

The administrating agency of the U.S. Wildlife Refuge System is the U.S. Fish

and Wildlife Service (USFWS). The USFWS conducts fish and wildlife research, habitat



conservation, manages migratory bird hunting, and implements and enforces the
Endangered Species Act of 1973 (ESA, 1973). As such, the agency is very much
concerned with the effects development for oil could have on the populations of several
native species, including caribou, polar bears, musk oxen, Bowhead whales, and several
species of migratory birds. Despite these concerns and the presence of oil production on
many of its refuges, the USFWS does not currently have any standardized practices in
place to regulate and manage such activities, leading to a dearth of information on the
effects of oil activities on its lands. This lack of management needs to be addressed
before ANWR can be successfully developed.

The final piece of legislation that was passed with a direct effect on the
management of ANWR was House Resolution 1420 in 1997 (H.R. 1420). It was passed
to clarify President Clinton’s 1996 Executive Order by providing a “mission statement”
or “organic law” for the refuge system. It defines “compatible use” as any use that “will
not materially interfere with or detract from the fulfillment of the mission of the system
or the purposes of a refuge.” The Senate confirmed this law only after clarifying that
commodity uses of the land, such as leasing for oil, would be able to continue so long as
they are found compatible with the purposes of the refuge (Donahue, 1998).

Since the passage of this law, numerous bills introduced in Congress have failed
to either open the 1002 area to development or designate the 1002 area as wilderness to
protect it from development. These bills have been variously introduced as budget
reconciliation bills, a Defense appropriations bill, and individual bills with ANWR as
their primary subject. President Clinton vetoed a budget reconciliation bill in 1996,

specifically citing a clause that would have opened ANWR to development as the reason
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for his veto (Corn, 2008). Ten years later in 2006, the Senate tried to pass the FY2007
(fiscal year 2007) budget resolution. This bill would have decreased the budget for
Energy and Natural Resources by an amount equal to predicted bonus bids, royalties, and
rental revenues from ANWR, which had previously been included in the budget. The bill
failed to pass and signaled that the development of ANWR was within the realm of
possibility (Corn, 2008).

In 2007, President Bush’s proposed FY2008 budget included enacting legislation
to open ANWR to development. His budget provided that the first lease sale be held in
fiscal year 2009 and estimated that the subsequent lease sales would generate $7.0 billion
in revenue over the following five years to be divided evenly between the U.S. Treasury
and the state of Alaska. The President’s request to open ANWR, introduced in the Senate
as the McConnell amendment, was rejected by the Senate on 2008 by a vote of 42-56
(Corn, 2008).

Throughout ANWR’s history, Congress has recognized and preserved the right to
drill for oil in the 1002 area. Whether this will ultimately result in development is
debatable. What is certain is that Congress regards ANWR as a significant enough
energy resource to protect access to this area despite the several opportunities it has had

to prevent development through legislation.
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GEOLOGY

Central to the debate over the development of ANWR is how much oil the 1002
area contains. Estimations of the 1002 area’s potential oil reserves are based on
interpretations of the subsurface structures and the regional stratigraphy of the 1002 area.
These features are inferred from seismic data in addition to well data collected from
locations nearby, but outside the 1002 area, including wells at Prudhoe Bay and off-shore
wells (Figures 2, 3). Differences in the regulation of Native lands versus Federal lands
resulting from the 1983 Chandler Agreement have allowed one well, the Jago River well,
to be drilled in the 1002 area (Figures 2, 3). Based on these data and field observations,
geologists at the United States Geological Survey (USGS) have recreated the geologic
history of the 1002 area in order to predict where and in what quantities oil may be
present.

ANWR is located on the Arctic Slope basin at the northern end of the American
Cordillera along the Beaufort Sea Shelf. The 1002 area is approximately 1.5 million
acres and is loosely bounded by the Archilik River in the east, the northern front of the
Brooks Range in the south, and the Canning River in the west (USGS, 1998a). It is
further sub-divided in two by the March Creek Anticline striking NE-SW (Figure 2).

In order for oil to form, a very specific set of circumstances must be met. There
must be a carbon-rich source rock, a reservoir rock to contain the oil, and an impermeable
layer to act as a cap or seal, which traps the oil in the reservoir, appropriately creating

“oil traps” (Figure 4).
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Additionally, the rocks must be buried under the earth’s surface at a depth of between
7,000-15,000 ft. (2.1-4.6 km) for millions of years in order to heat and compress the
organic, carbon-rich molecules enough so that they break down into hydrocarbons
(Defteyes, 2001). The tectonic history of Alaska’s North Slope, where the 1002 area lies,
has enabled all of the circumstances for oil creation to be met.

The relevant tectonic history of Alaska’s North Slope begins in the Devonian
Period when the area was developing as a passive margin'. The coastal plain and shallow
continental shelf that developed in accordance with the passive margin created ideal
circumstances for the deposition of carbon-rich sediments from both terrigenous and
marine sources. As the passive margin began to rift and migrate northwards away from
the continent in the Jurassic and Cretaceous Periods, sediments began to prograde into the
newly forming Colville basin off-shore. During this same time, an arc-continent collision
occurred in the south, producing an orogenic landmass. As a result of this collision, a fold
and thrust belt began to form in the south and gradually moved northward. This fold and
thrust belt is present today in the “deformed” 1002 area east of the Marsh Creek
Anticline. The western portion of the 1002 area has remained “un-deformed,” but has
undergone subsidence and subsequent normal faulting due to extension involved with the
Cretaceous rifting. The rift shoulder remains offshore today and is referred to as the
Barrow Arch. The combination of subsidence and the squeezing of millions of years of
deposited carbon-rich sediments between the Barrow Arch and the southern fold and
thrust belt created the ideal pressure and temperature circumstances for oil to form

(USGS, 1998b) (Figure 5).

! Passive margin: an area where continental and oceanic lithosphere are in direct contact with each other
without active plate movement.
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Sedimentary deposits on the North Slope today exceed 16,000 ft. (4.88 km) in
thickness (Riva, 1983) and include four stratigraphic sequences: Franklinian basement
rocks, the Ellesmerian Sequence, the Beaufortian Sequence, and the Brookian Sequence
(USGS, 1998b).

The Franklinian Basement Sequence is composed of thick, Cambrian-Devonian
deformed and metamorphosed sedimentary strata locally intruded by igneous bodies.
They have been identified in numerous wells offshore from the western coast of the 1002
area. A regional unconformity marks the boundary between the deposition of the
Franklinian and Ellesmerian Sequences (USGS, 1998b). These Franklinian basement
rocks are not source rocks or reservoir rocks for oil in the 1002 area.

The Ellesmerian Sequence is estimated to be present in limited locations in the
1002 area. It comprises Middle Devonian to Triassic marine and non-marine clastic
strata, probably deposited during transgression in a northward-onlapping trend. Normal
faulting associated with rifting occurred at this time. While these rocks are present at
nearby Prudhoe Bay, erosion recorded by the Lower Cretaceous unconformity (LCU) has
almost completely removed these rocks from the western 1002 area. The upper members
of this group, the Lisbourne Group (limestone and dolomite), the Sadlerochit Group
(sandstone and siltstone), and the Shublik Formations (calcareous shale) may still be
present in the 1002 area. At Prudhoe Bay, the Shublik Formation is an important source
rock for oil and the Sadlerochit Group forms the Prudhoe Bay’s largest reservoir,
indicating that these members, where present in the 1002 area, may also be a source of oil

(USGS, 1998b).
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The Beaufortian Sequence lies on top of the Ellesmerian Sequence and is present
throughout the 1002 area. It was deposited in the Jurassic and Early Cretaceous and
contains multiple source and reservoir rocks. The Beaufortian Sequence represents a
change from the passive margin to an active rift margin and several normal faults
developed at this time, creating effective oil traps. The Kuparuk River Sandstone and
Kingak Shale have been found in wells just outside the 1002 area and are reservoir and
source rocks respectively. As the rift moved northeastward into the sea, it eventually
became submerged as the Barrow Arch. Following the submersion of the Barrow Arch,
the Thomson Sandstone and the Pebble Shale were deposited, two source rocks. Both the
Thomson Sandstone and the Pebble Shale have been observed in the Aurora Well, the
Niguanak area, and in the eastern part of the 1002 area (USGS, 1998b) (Figure 2).

The Beaufortian Sequence is topped by the Brookian Sequence, which is
estimated to hold the largest oil reserves in the 1002 area. It was deposited during the
Early Cretaceous through the Tertiary and all of its members are present in the 1002 area.
The lower member is the 1000 ft. (305m) thick, organic-rich Hue shale. It is described as
an excellent oil-prone rock. The middle member is the 6,000 ft. (1.8 km) thick Canning
Formation (primarily shale). In seismic surveys, several channels, mounds and slumps
have been observed and may be good locations for oil traps. The top member, the
shallow marine Sagavanirktok Formation, is about 8000 ft. (2.4 km) thick and it is a
known reservoir rock in the Hammerhead and Kuvlum wells. A large syncline, or
piggyback basin, has also been observed in this formation near the Jago River in the 1002

area and may be a large reservoir (USGS, 1998b).
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The actual stratigraphy of the 1002 area is not certain, but differences between the
real stratigraphy and the predicted stratigraphy will not seriously affect the predicted
amounts of oil. These formations have been observed to be continually present outside of
the 1002 area and contain oil. Therefore, oil is definitively present in the area.

Variability will occur in the amount of oil present; this will fluctuate based on the size of
and preservation of the structures under the 1002 area. Several structures have already
been identified as potential plays.” The majority of the oil is present in plays in the “un-
deformed” area west of the March Creek Anticline. These plays in the west are estimated
to account for 80% of mean oil accumulations in the 1002 area (Attanasi, 2005). Figure 6
is a stratigraphic column for the ANWR area showing the placement of identified plays in

relation to specific strata (USGS, 1998a).

‘A play is a set of known or postulated oil and or gas accumulations sharing similar geologic, geographic,
and temporal properties (USGS, 1998b)
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ESTIMATED RESERVES OF THE 1002 AREA

Estimates of the amount of technically recoverable undiscovered oil’ in ANWR
have been calculated by adding up the estimated amount of oil in each of the plays
identified in the 1002 area. A play is defined to contain at least the minimum amount of
oil necessary for economic extraction in an area, but it may contain more oil. In ANWR,
a play contains at least 50 million barrels of in place oil (USGS, 1998a). Each play also
has a recovery factor associated with it that represents what percent of the available oil in
the play is extractable based on the play’s individual geologic characteristics, such as
porosity. Between 80-93% of the total oil physically present in ANWR occurs in
accumulations the size of a play or greater and the typical play lies at a medium depth of
around 10,000 ft. (3.0 km), which allows for cheaper oil accessibility than depths of
15,000 ft (4.6 km), which are considered costly (Attanasi, 2005).

Taking all of these factors into consideration, the USGS has estimated that the
1002 area contains a minimum of 4.25 BBO (billion barrels of oil), a maximum of 11.80
BBO, and an average of 7.69 BBO (Attanasi, 2005). The USGS has also estimated total
potential oil reserves if off-shore state waters and Native lands are included in the
estimate. These estimates range from 5.7-16.0 BBO (billion barrels of oil) of technically
recoverable undiscovered oil (USGS, 1998a). The development of the off-shore state
water and Native lands are not significant enough to merit development without the
development of the 1002 area as well, therefore this paper will concern itself only with

the estimates of oil contained in the 1002 area alone.

? Technically recoverable undiscovered oil: the amount of oil that has not yet been drilled that is estimated
to be physically present in a play in the context of a certain recovery factor defined for that particular play.
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The minimum and maximum estimates of the oil present in the 1002 area are
based on a 95% certainty and 5% certainty respectively that the estimated oil actually
exists in that quantity (referred to as the 95™ and 5™ fractiles) (Figure 7). The gap in
these estimates represents geologic uncertainty and factors such as the physical difficulty
and cost of extracting the oil. The USGS’s estimated range of 4.25 BBO-11.8 BBO
effectively creates an elastic window where the actual amount of technically recoverable
oil in the 1002 area fluctuates somewhere in between depending upon the market price of
oil (Figure 8).

The market price of oil controls this fluctuation because geographically difficult
areas to exploit, such as ANWR’s tundra, can only be developed if the price for a barrel
of oil is high enough for companies to make a profit after the higher initial cost of
development and taxes. This is one reason why development of the state waters off-shore
from the 1002 area and the Native lands cannot be developed by themselves; it is simply
not economic without the addition of the 1002 area’s resources. The range of market
prices for oil that would make ANWR attractive for development has been estimated by a
number of sources. The USGS has determined that a field like ANWR becomes
economical if it is estimated to yield a minimum 12% return after taxes (Attanasi, 2005).
Based on this determination, the USGS has investigated two development scenarios for
the 1002 area: Scenario one includes processing facilities within the 1002 area and in

Scenario two the facilities are located outside the area.
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The USGS determined development would become economic at $19.90/barrel for the
former scenario and at $19.70/barrel for the latter. While these differences are already
small, at the threshold of $35/barrel the difference in cost between the two scenarios
becomes indistinguishable (Attanasi, 2005) (Figure 9). An independent study in 2005
found that slightly larger prices of between $27.96/barrel to $34.41/barrel are needed to
make development of the 1002 area economically attractive (Conrad, 2005). The market
prices at which the development of the 1002 area becomes economical in these studies
indicate that the development of the 1002 area is economical at the current market price
for oil of about $40/barrel. At $40/barrel, the 1002 area’s estimated mean of 7.69 BBO
would translate into about $370 billion. If the market price for oil continues to increase
with time (BP, 2008) and the 1002 area is withheld from development now, when it is
economical, then the 1002 area’s resources will not be developed at their optimum rate.
The reasoning behind this assumption and its implications will be discussed further in the

next section.
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THE CURRENT AND FUTURE STATE OF OIL

Given that the 1002 area is estimated to hold a mean of 7.69 BBO, how
significant is this amount? The reality is that the significance of the 1002 area’s
estimated oil reserves fluctuates depending upon perspective. The 1002 area’s oil would
make a significant contribution to the United States’ total domestic oil reserves, but
would have a minimal impact on worldwide supplies, fuel prices, and the United States’
reliance on foreign oil. Nevertheless, current trends in the worldwide supply and demand
for oil will render the development of many smaller oil fields, such as the 1002 area,
necessary in order to meet energy demands in the future. The cumulative effects of these
smaller resources overcome their individual insignificance. The 1002 area has the
potential to be one of the largest oil fields in the United States and it will therefore be one
of the most attractive small fields for development in a future time of un-met demand.

The 1002 area represents a significant contribution to the United States’ domestic
oil reserves (Figure 10). The USGS’s estimated mean of 7.69 BBO is equivalent to 26%
of the United States’ current proven oil reserves’ of about 30 BBO. The mean is also
equivalent to the United States’ current yearly consumption of oil, which is around 7
BBO (BP, 2008). Realistically, the 1002 area’s oil will not be depleted in one year; it
will take at least ten years after the initial development of the 1002 area for oil to start
flowing at which point it is estimated that the 1002 area will supply about 750,000
barrels/day, or about 5% of the United States daily consumption (Almanac of Policy

Issues, 2002).

* Proved reserves: reserves claimed to have a reasonable certainty of recovery (normally at least 90%
confidence) under existing economic and political conditions and using existing technology.
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The Congressional Research Service (CRS) estimates that this rate of production can be
sustained for between 15-20 years before the 1002 oil field peaks, leading to a total
lifespan of between 25-30 years (Almanac of Policy Issues, 2002). Furthermore, most
operational oil fields in the United States contain less than one billion barrels of oil; if
ANWR contains even the minimum estimate of 4.25 BBO it will still join the ranks of the
United States’ largest oil fields in Texas (including off-shore), Alaska and California
(EIA, 2006).

In terms of U.S. consumption, the 1002 area’s estimated reserves will not
significantly decrease the United States’ reliance on foreign oil or significantly reduce
fuel prices. A study conducted in 2003 analyzing claims of this nature made by the Bush
Administration in support of the development of the 1002 area found these claims to be
false (Cleveland, 2003). This study is further supported by the findings of the U.S.
Energy Information Association (EIA), which has estimated that the 1002 area’s oil
would only reduce projected oil imports in 2025 from 70%-66% (EIA, 2004) (Figure 11).
In terms of the ability of the 1002 area’s estimated reserves to lower the price of fuel,
another study in 2008 found that preventing cartel collusion by OPEC would be more
effective at lowering fuel costs in the United States in the near future than the
development of the 1002 area (Yang, 2008).

While the 1002 area’s oil reserves have the potential to help maintain the United
States’ current domestic supply for a decade or two, the reserves would not stop the
overall decline in U.S. oil production, which has been occurring since the 1970s (BP,

2008; Defteyes, 2001) (Figure 12).
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This decline reflects the decreasing rate at which new oil fields are being discovered, the
decreasing size of these newly discovered fields, and the increasing rate at which the
production in older fields is declining. According to the EIA, oil reserves in the Gulf of
Mexico, the United States’ most productive region, declined by 10% between 2005 and
2006 even as demand for oil continued to rise during this same period. The EIA also
estimates that total U.S. oil reserves declined by 4% from 2005 to 2006 and that this trend
will continue. Total new discoveries also declined by 45% from 2005 to 2006 and new
field discoveries were down 85% during this same period (EIA, 2006).

The United States is not producing, discovering, or reducing oil consumption
enough to offset declines at all major domestic fields. The situation in the United States
represents a microcosm of worldwide trends in the supply and demand for oil (Figure
13). These worldwide trends will ultimately create enough pressure from un-met demand
that small fields like the 1002 area will be developed for their oil resources.

Global demand for energy is increasing and outpacing global energy supply at a
rate that will lead to an energy gap in the next 10-30 years (Figure 14). The International
Energy Agency (IEA) predicts that the global peak in world oil supplies will occur
around 2030 and that fossil fuels will account for nearly 80% of the world’s primary
energy and remain the dominant fuel source at this time (EIA, 2008a). Several
independent studies have supported the IEA’s claims and predict that oil will peak
between 10-30 years from the present (Edwards, 1997; Hallock, 2004; Kjarstad, 2009)
(Figure 15). However, demand is not expected to decline with supply; the I[EA estimates
that world energy consumption will rise by 45% by the time supply peaks and will

continue to rise afterwards (EIA, 2008a) (Figure 14).
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British Petroleum (BP) estimated that global oil consumption rose by a modest 1.1% in
2007, but more importantly they estimated that the consumption in both India and China
rose by almost 7% and consumption in the Middle East rose by 7.4%. In Hong Kong
alone, BP estimated consumption rose by 14%. As China, India, and the Middle East
continue to industrialize, the demand for oil worldwide will continue to grow even as
demand in some European countries has fallen due to declining populations (BP, 2008)
(Figure 14). An article in the AAPG Memoirs in 2002 describes how a situation in which
oil supplies continue to decline after the world oil supply peaks will “cause a global
energy gap to develop because energy demand will continue to grow” (Edwards, 2002).
The energy gap will put pressure on the remaining known resources to be developed.
The study further describes how this energy gap could be reduced with advanced
planning, energy conservation, improved energy efficiency, and the expanded production
of unconventional oil’ in order to help extend the time of peak oil production. This paper
argues that if development of the 1002 area is begun now, then the coming energy gap
will be similarly reduced.

Alternative energy sources will be able to fill part of the energy gap, but they will
not be able to close the gap before the expected peak of global oil reserves. The IEA
predicts that alternative energy sources will grow at a faster rate than fossil fuel-based
power, but even at this rate the IEA predicts that alternative energies, excluding
hydroelectric and nuclear sources, will make up only about 4% of the world’s total power

by 2030 (IEA, 2008). As economist and geologist Ken Deffeyes points out, “running out

* Unconventional oil includes the production of oil from tar sands, heavy oil, and oil shale, which differs
from the production of conventional crude oil which is much less energy intensive.
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of energy in the long run is not the problem. The bind comes during the next 10 years:
getting over our dependence on crude oil” (Deffeyes, 2001).

Ideally, oil scarcity and increasing demand would raise oil prices to the point that
alternative sources of energy become cheaper relative to the cost of oil. However,
uncertainty as to when oil supplies will peak (when oil will become scarce) has
artificially lowered the market price of oil in the present and has made it more cost-
effective for companies to continue to use fossil fuels, including oil, as their primary
source of energy even when it would be more cost-effective and socially beneficial in the
long run to begin using alternative energies now (Kaufmann, 2008). This artificial market
bias towards fossil fuels is preventing the U.S. market from making a smooth transition
from oil to alternative fuels. This paper contends that if the 1002 area is developed in the
next few years, the revenues from this development could help remove this bias from the
market and speed up the United States’ transition to an alternative energy based
economy. This will be discussed in the Benefits of Development.

Since it is clear that alternative energy sources will not be developed fast enough
fill the energy gap, is it reasonable to expect that the world will restrain itself from
developing resources like the 1002 area when supply peaks? One economic theory
governing how people and markets react to dwindling finite natural resources is known as
“Hotelling’s Rule.” In 1931, Howard Hotelling published his famous paper “The
Economics of Exhaustible Resources” and argued that finite resources will be depleted at

an optimum rate naturally in a market economy. Thus, his theory predicts that natural
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resources are not necessarily subject to the “tragedy of the commons”® and his theory also
resists the idea that people will stop exploiting finite resources in the present in order to
reserve them for the future.

Hotelling’s argument is grounded in the assumption that a resource is available in a
finite amount. The owner of such a resource must then decide how to optimally
distribute its use over time. The owner of the resource has two options. If the owner
expects that the price of the resource will rise with interest rates over time and provide a
better profit in the future, he may choose to save the resource for the future. This act
removes the resource from the current market, drives up the present cost and drives down
the future price when the resource is expected to become plentiful again. Since
withholding the good has lessened the future profits the owner hoped to make and raised
the profits in the present, he may choose to release the resource to the market. This has
the opposite effect of decreasing present prices and raising them in the future (Brown,
2000). Hotelling showed that the competitive resource owner will deplete a finite
resource, such as the 1002 area, at a socially optimal rate, thus dismantling
conservationists’ arguments that a resource can be preserved indefinitely or will be
exploited too rapidly based on an inherent tendency for competition (Devarajan, 1981).
His theory remains widely used to describe the exploitation of finite resources.

In light of Hotelling’s Rule, sheltering the 1002 area from development in order to
protect the environment based on the idea that “if we are going to run out of oil anyway,
we might as well stop developing it now” may not be reasonable and it may not produce

the best outcome. If the 1002 area is preserved from development in the present, the

% Tragedy of the commons: describes a situation where multiple individuals acting independently in their
own self-interest ultimately destroy a shared finite resource even when it is clear that this is not in the best
interest of the individuals in the long run.
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United States will not benefit from extracting the 1002 area’s resources when they would
be optimally developed as indicated by today’s market prices. This would mean that if
the pressure of un-met demand forces development of the 1002 area in the future, the area
will be depleted at a faster, less optimum rate. Conservationists who argue that the 1002
area should be preserved from development until such a time as demand makes
development necessary might change their mind if they were aware of this information.
As demonstrated, the significance of the 1002 area’s estimated oil reserves depends
on the frame of reference. The 1002 area is like the lucky penny you find in the parking
lot. Compare the penny to the $20 dollar bill in your pocket and you might as well leave
it on the ground. But, if you pick the penny up and add it to a jar of pennies back home,

you may be glad you did on the rainy day when the oil runs out.

ENVIRONMENTAL CONCERNS

The value of the environment is difficult to quantify. There is no standard, as
with a resource like gold, that defines the worth of untouched land. Yet the worth of
pristine wilderness and wildlife diversity is central to the argument of those who oppose
the development of ANWR. There is something intangible caught up in this argument
that pulls at the hearts of many, even if they will never visit ANWR, maybe never even
see a picture of ANWR. We, as a people, seem to have an inherent need to preserve
some untouched areas of the world in the hopes that if and when the day comes that our
population approaches the carrying capacity of the planet, future generations will still be
able to observe the earth as it once was. Furthermore, many of the Native peoples who

live in ANWR at present rely on the environment and wildlife for their livelihood and it
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is a central part of who they area as a people. Therefore minimum disruption during
development and rehabilitation of the land post-development is important and relevant.

As previously discussed, the market price for oil has already made the
development of ANWR economical. What remains is to analyze whether the benefits of
developing ANWR are worth the environmental costs of development. Conservationists
have argued that the environmental costs of development far outweigh the benefits of
development and, as a result, the 1002 area should be protected from development
indefinitely through legislation. The flaw with this thinking is that there is no way to
indefinitely protect ANWR from development because legislation can always be
repealed. Therefore, while this paper will attempt to objectively present the
environmental concerns associated with the development of the 1002 area, it will remain
focused on how development can be designed and implemented to reduce these concerns.
Central to reducing the impact of development, is starting the development process soon
enough to give a cushion of time for new legislation, practices and technologies to be put
in place to protect the environment and wildlife most effectively.

First of all, the scope of development must be recalled. At most, only 8% of
ANWR, the 1002 area, will be developed and will no longer be pristine. If this area is
developed then the surrounding state waters and Native lands within the 1002 area will
also be considered for development. The 1002 area is mostly tundra: dry, desolate tracts
of frozen wetlands where sunlight is in limited quantity for most of the year. Yet this
desolate area is home to a variety of wildlife throughout the year, including caribou, polar
bears, musk oxen, Bowhead whales, and several species of migratory birds (Corn, 2007).

Nearby at Prudhoe Bay, oil development has affected the physical, biological, and human
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systems of the North Slope since its development in 1965. The most harmful results of
this development have been the visible footprint of development, pollution from oil spills,
habitat fragmentation, and the condition of the land after drilling is completed. It has
been 50 years since the development of Prudhoe Bay and today new technology, new
research, and un-pressured development of the 1002 area within the next few years could
significantly decrease many of development’s negative impacts and improve the

condition of ANWR post-development.

Qil Spills and Pollution

Despite concerns over the damaging effects of frequent oil spills on the tundra,
the National Academies of the Sciences found that most spills at other Alaskan oil fields
are small and have only localized effects on the environment. Two spills having a large
impact on the surrounding area have occurred: one spill occurred at the Atigun River
field in 1979 and the most famous spill is the Exxon Valdez disaster, which occurred in
1989. The Exxon Valdez tanker spilled approximately 11 million U.S. gallons (41.8
mlitres) of crude oil into Prince William Sound and contaminated about 1,300 miles
(2,080 km) of Alaska’s coastline. It is estimated that around 250,000 seabirds, 3,000 sea
otters, 300 harbour seals, 250 bald eagles, and up to 22 killer whales died as a result of
the spill (BBC, 2009).

Pollution from large oil spills is a large concern, but smaller spills, which occur
more frequently, are also a danger to the environment. Spills and drilling activities
release toxic substances such as mercury and polychlorinated biphenyls (PCBs) and have

been detected in multiple wildlife refuges as a result of oil production (Hill, 2003). Part
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of the blame for pollution lies with the oil companies who drill irresponsibly, but part of
the blame also lies with the inadequate management of wildlife refuges by the USFWS.
The United States’ General Accounting Office (GAO) published a report in 2003
discussing the management of oil and gas activities on wildlife refuges and found that
155 of the United States’ 575 Wildlife Refuges have past or present oil activities,

including 4,406 wells. Of the155 refuges with active wells they found

Federal management and oversight of oil and gas activities varies widely
among refuges — some refuges take extensive measures, while others
exercise little control or enforcement. GAO found that this variation
occurs because of differences in authority to oversee private mineral rights
and because refuge managers lack enough guidance, resources, and
training to properly manage and oversee oil and gas activities. Greater
attention to oil and gas activities by the Fish and Wildlife Service would
increase its understanding of associated environmental effects and
contribute to consistent use of practices and technologies that protect

refuge resources (Hill, 2003).

The GAO also found that the USFWS does not have a complete and accurate
record of spills and other damage due to refuge-based oil and gas activities because it has
conducted few studies on these effects and, unlike the Bureau of Land Management, the
USFWS has no Best Management Practices (BMPs) or standard guidelines for the

regulation of oil and gas activities on its lands (BLM, 2008). Furthermore, restoration
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requirements for refuges following oil development have been largely deferred by the
controlling state, federal, and local agencies in favor of simple abandonment procedures
(The National Academies of the Sciences, 2003).

If oil spills are to be reduced, the number and cause of spills must first be known.
The USFWS’s lack of knowledge and regulatory control in this area must be addressed
before the 1002 area is developed; this is why the process of development should be
begun now so that a new management strategy can be developed. The development of a
system of BMPs for oil and gas activities on wildlife refuges is one such strategy that
could give the USFWS the necessary power to construct and enforce regulatory policy
(Hill, 2003). The most recent Congress (the 110™) considered a bill that would have
moved the management of ANWR in this direction and placed the refuge under joint
control with the USFWS and Bureau of Land Management (BLM) under the direction of
Secretary of the Interior. The bill included language that would have restricted the
Secretary’s actions regarding leasing for oil to those actions that would “result in no
significant adverse effects on fish and wildlife, their habitat, the environment, and the
application of the best commercially available technology” (' S. 2973, section 112(a) )
(Corn, 2008). The bill did not pass and even though it was a step in the right direction, it
still left a lot of lee-way for environmental misconduct unless “significant adverse

effects” is more strictly defined.

The Footprint of Development
Interestingly, in order to produce 50 megawatts of electricity from oil, about half

and acre of land is needed while it takes 1,000 acres of solar panels and 4,000 acres of
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wind towers 100-200 ft. (30-60 m) tall to produce the same amount of energy (Arctic
Power, 2005-2009a). Clearly, disruption of habitat is not a problem unique to the oil
industry, but it is one of the most controversial issues surrounding the development of the
1002 area.

According to the National Audubon Society, there are currently nineteen
producing oil fields on the North Slope of Alaska, which have a footprint of about 15,000
acres. Because the footprint is not defined as a contiguous area, development actually
spreads over about 640,000 acres of tundra and wetlands. Currently an estimated 9,000
acres of tundra are covered by roads, pipelines, drilling pads, airstrips, and other
infrastructures (National Audubon Society, 2009). In 2005, a comprehensive energy
legislation bill, H.R. 6, contained a controversial 2,000 acre limitation for the surface area
that could be covered by production and support facilities associated with development in
ANWR. The limitation included airstrips, areas covered by gravel berms, and piers for
the support of pipelines. The bill did not pass, but the feasibility of restricting
development to 2,000 acres remains a matter of debate. Complicating the proposed 2,000
acre limitation even more is doubt about whether or not this limitation would apply to the
92,000 acres of Native lands in the refuge (Baldwin, 2005).

Of the structures that create the overall footprint of development, roads are one of
the most damaging to the environment. In their study of the environmental impact of oil
and gas production at Prudhoe Bay, the National Academies of the Sciences found that
roads altered animal behavior through habitat fragmentation and by increasing hunters’
and tourists’ access to previously inaccessible areas. Exploration trails were found to be

the most damaging: current 3-dimensional seismic survey techniques require high density
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trails, which are often visible from the air and contribute to surface erosion and the
alteration of water flow (The National Academies of the Sciences, 2003).

New technologies promise to reduce the number of roads and their impact. When
Prudhoe Bay was developed in 1965 about 2% of the field, or 5,000 acres were covered
by gravel roads according to Arctic Power. If Prudhoe Bay were developed today, Arctic
power asserts that gravel roads would cover less than 2,000 acres, a 60% reduction. This
reduction is possible because of the development of new ice technology. Instead of using
gravel to build roads and drilling pads, companies have been building ice roads and
insulated-ice drilling pads, which have decreased the permanent impact of the footprint
(Arctic Power, 2005-2009b). In the National Petroleum Reserve Alaska (NPRA), two
pads connected by three miles (4.8 km) of road and accessed by ice technology (run by
ConocoPhillips) are considered a model of modern development. Ice technology creates
temporary features that melt in the summer months when the area is most used by
wildlife and people. The National Academies have also reported that at many sites on the
North Slope, pipelines have been elevated instead of buried in order to minimize the
disruption of permafrost (The National Academies of the Sciences, 2003). Additionally,
raising and separating pipelines from roads appears to reduce the impact of these
structures on the migration of caribou according to a 1986 study (Curatolo, 1986).

The extent to which the physical landscape is disturbed by drilling has also been
reduced by new technology. In addition to ice technology, “extended-reach drilling” and
“directional drilling” have increased drilling precision and reduced the number of new
wells that must be drilled to extract the oil. Extended-reach drilling allows wells to reach

over four miles (6.5 km) from the platform over the Arctic tundra whereas previously
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they could only extend 1.5 miles (2.4 km). As a result, a sixty-five acre well pad from
the 1970°s would today take up less than nine acres. Another advance is Through-Tube
Rotary Drilling (TTRD), which was developed on the North Slope by ARCO-BP Shared
Services Drilling group. This method utilizes the production tubing from an old well to
drill a new well. Similarly, Multi-lateral Wells, also developed on the North Slope, allow
multiple new wells to be drilled from the production tubing of an older well. Both of
these techniques reduce the number of wells needed to access the oil at a particular site.
Innovations in directional drilling have allowed oil companies to access small oil
accumulations with great precision, making tight turns of up to 55-100 degrees in the
substrate while drilling (Arctic Power, 2005-2009b).

The reality is that the footprint of development in the 1002 area may be greater
than 2,000 acres, but it will be considerably less than the 15,000 acre footprint needed to
develop North Slope in the 1960°s (National Audubon Society, 2009). Arctic Power has
cited that the footprint of development today would represent about a 65% reduction
from the footprint needed 50 years ago at Prudhoe Bay (Arctic Power, 2005-2009b). If
the former figure of a 15,000 acre footprint for the North Slope is used, this would
translate into a footprint of about 9,750 acres with today’s technology — this is equivalent
to about 6.5% of the 1002 area’s 1.5 million acres.

Improvements in technology will reduce the footprint of development, but if a
maximum footprint is to be included in legislation, what is included in the term
“footprint” must be clarified. The primary difficulty is the use of the word “covered” in
previous legislation to describe the footprint. This word does not define whether a

structure must touch the ground to be included. A better definition of footprint includes
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areas covered by the projected surface area of structures in relation to the surface of the
earth. This incorporates the impact of buried and elevated structures in addition to
structures which rest upon the ground. A new estimate of maximum disturbance could be
calculated based upon this definition and a subsequent restriction on footprint size
inserted in legislation.

A final concern is the permanency of the footprint after drilling ceases. Past
practices include abandoning old infrastructure without restoration: only about 1% of the
disturbed habitat on the North Slope affected by gravel fill from previous oil and gas
activities has been rehabilitated (The National Academies of the Sciences, 2003).
Enacting legislation requiring companies to include rehabilitation costs in their budgets
for development could improve this situation. However, if companies failed to comply or
failed to rehabilitate the land properly in accordance with such legislation, a portion of oil
tax revenues could be used to fund environmental rehabilitation in the 1002 area and
elsewhere. The National Audubon Society has earned about $25 million from oil
pumped from thirty-seven wells on the Rainey Wildlife Sanctuary in Louisiana where
snow geese migrate every year from ANWR and those revenues are reinvested in
programs that protect the environment and preserve wetlands (Arctic Power, 2009). The
irony here is that The National Audubon Society is also one of the leading opponents of
the development of ANWR. The benefits of tax revenues will be discussed further in

Benefits of Development.
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Wildlife

Many species of wildlife call ANWR’s arctic landscape home year round
including the Porcupine Caribou Herd, musk oxen, polar bears, Bowhead whales, and
several species of migratory birds. The Porcupine Caribou Herd, polar bears, and
Bowhead whales are of particular concern for the scope of this paper because they have
been recognized by national and international law for the important roles they play in
arctic ecosystems and their relationship to Alaska Natives who still rely on these species
for subsistence hunting. Negative impacts from development on these species and other
wildlife cannot be wholly prevented, but strategies can be developed based on previous
studies and new research that can help mitigate the impact of development on wildlife
without compromising the ability of companies to extract oil. As previously mentioned,
if the process of development of the 1002 area is begun in the next few years, this will
allow adequate time to develop and implement these strategies to their fullest potential,
thus offering the most protection to the environment and wildlife in the long run.

The species that will be the most affected by oil development is the Porcupine
Caribou Herd. The 123,000 member strong Porcupine Caribou Herd migrates 400 miles
(644 km) across Alaska to arrive in April at its calving grounds located in the eastern
portion of the 1002 area (USFWS, 2008b) (Figure 16). Estimates of how development
will affect the herd have been predicted from research conducted on the impact of
development at Prudhoe Bay on the Central Arctic Caribou Herd. In 2005 Cameron et al.
examined the effects that the Kuparuk Development Area (KDA), west of Prudhoe Bay,

had on the Central Arctic Herd from 1978-2000.
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They found that caribou density within 4 km of roads was less than expected and
declined exponentially with increasing road density. Increasing infrastructure also caused
high-density calving to shift from the KDA to inland areas with a similar amount of
biomass. They further found that during July and early August, caribou were relatively
unsuccessful in crossing road/pipeline corridors in the KDA and both abundance and
movements of females were lower in the oil field complex at Prudhoe Bay than in other
areas along the Arctic coast (Cameron, 2005). The Central Arctic Herd was able to shift
their calving area away from areas affected by development to other areas with
acceptable biomass and the herd has continued to grow substantially, however a USGS
Biological Sciences Report found that high-quality alternative calving grounds do not
exist for the Porcupine Caribou outside of the eastern portion of the 1002 area. The
Porcupine Caribou also have the lowest reported productivity of any arctic herd and this
low growth rate indicates that the herd will be less able to accommodate new stresses
from development. The difficulties of estimating the exact impact of development on the
Porcupine Caribou Herd was summarized by Wolfe et al. in 2000: “although some level
of cumulative effect is likely, clear separation of cumulative effects of development from
natural variation in caribou habitat use and demography will be difficult” (Wolfe, 2000).
As a result of findings associated with the Central Arctic Caribou Herd and their
application the Porcupine Caribou Herd, the Biological Sciences Report concluded that
the impact of oil development on the Porcupine Caribou Herd would be significant unless
development was constrained to the western portion of the 1002 area away from the
Porcupine Caribou calving grounds in the east (USGS, 2002). Considering that USGS

estimates indicate 80% of the oil in the 1002 area lies in the western half of the area,
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development could be restricted from the eastern area without substantially impacting oil
recovery. Alternatively, the most recent legislation introduced in Congress included
language allowing the Secretary of Interior to set aside up to 45,000 acres where surface
occupancy is forbidden (Corn, 2008). Designation of “special areas” within the 1002
area could protect the Porcupine Caribou calving grounds and other environmentally
sensitive areas. As mentioned earlier, the elevation of pipelines during development may
also reduce the impact of development on the Porcupine Caribou Herd (Curatolo, 1986).
Polar bears spend most of their time on the sea ice off-shore from the 1002 area in
the Beaufort Sea, however many do migrate to the mainland to hibernate in dens during
the winter (Figure 17). They remain in these dens from October through April, thus
avoiding the majority of disturbance created by drilling which would be restricted
primarily to the winter months (Arctic Power, 2005-2009b; USGS, 2002). The largest
threat to their habitat would be physical structures preventing den digging and off-shore

activity disturbing arctic sea-ice.
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These concerns are valid, but development may not pose as great of a threat as claimed
by opponents of development. A 2000 study found that the development of ANWR will

increase the potential that denning polar bears are disturbed by human activities, but that

perturbations resulting from capture, marking, and radio-tracking maternal
bears [during the study] did not affect litter sizes or stature of cubs
produced. Likewise, 10 of 12 denned polar bears tolerated exposure to
exceptional levels of activity. This tolerance and the fact that investment
in the denning effort increases through the winter indicated that spatial and
temporal restrictions on developments could prevent the potential for

many disruptions of denned bears from being realized (Amstrup, 1993).

However, there is no way to absolutely prevent the destruction of a den. Furthermore,
the destruction of a den in this manner, even if it is involuntary, may violate the
International Polar Bear Agreement, of which the United States is a participating member
(IPBA, 1973). Article two of the agreement instructs participating countries to protect
vital habitat and denning areas. Debate continues over whether or not the inadvertent
interference with or destruction of dens during oil and gas production would be a
violation of the agreement. If such a violation is found, it could prevent oil and gas
activities in ANWR indefinitely unless the United States pulls out of the agreement.
Polar bears are also protected under the Marine Mammal Protection Act of 1927 although

this legislation does not seem to prohibit development (MMPA, 1972).
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Similarly, Bowhead whales are recognized as Endangered Species both federally
and in Alaska. They are the only species of whale who spend their entire lives in the
Arctic, migrating from the Bering Sea into the Chukchi and Beaufort Seas off Alaska’s
north shore. Noise created by the use of seismic exploration equipment has been
attributed to the displacement of Bowhead whales’ fall migration although more research
is needed in this area (Mello, 2003). This has forced Alaska Natives to travel farther to
hunt Bowhead whales. However, the National Academies of the Sciences reported in
2003 that agreements between Alaska Natives and oil companies in that year limited
seismic exploration in the fall, thus reducing the impact of this exploration on Bowhead
whales (The National Academies of the Sciences, 2003). Similar agreements or
restrictions could protect Bowhead whales during the development of ANWR. These
restrictions would increase the time needed to conduct development, another reason why
the process should be begun now.

One way to help mitigate the effects of development on all of the wildlife in the
1002 area is to commission a new federal Environmental Impact Statement (EIS).
Compliance with the National Environmental Policy Act of 1969 requires the preparation
of an EIS to examine the effects of major federal actions with significant effects on the
environment and provide public involvement in agency decisions (NEPA, 1970). The
last full EIS for ANWR was the Final Legislative Environmental Impact Statement
(FLEIS) completed in 1987. Most recently, Congress found the 1987 FLEIS satisfactory,
but according to law a new EIS would have to be completed for newly authorized actions
in the 1002 area before the first lease sale (Corn, 2008). With new technologies coming

on board in the oil industry and new scientific understanding of arctic ecosystems, there
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is legitimate concern that the 21-year gap necessitates a new analysis. A new EIS would
probably take a year or more to complete, illustrating yet another advantage to beginning
development of the 1002 area now.

The difficulty of ascribing a value to the worth of the 1002 area’s pristine
wilderness was described earlier, but a brief return to this point will help put the next
section of the paper, The Benefits of Development, into better perspective. The
economist John Krutilla attempted to define the worth of areas of “grand scenic wonder,”
such as ANWR, in his 1967 paper, Conservation Reconsidered. He called the value
associated with these areas the “nonuse value.” This value represents a person’s
willingness to pay to protect an area’s existence regardless of the fact that they may never
use or even see the area (Krutilla, 1967). This idea has been quantified using two
methods: a person’s willingness to pay (WTP) to protect the resource and a person’s
willingness to accept (WTA) the costs associated with development. Taking these
notions to heart, a study by Kotchen and Burger in 2007 used tax revenues to estimate
where the WTP becomes equivalent to the WTA (i.e. where the social costs of
development are estimated to equal the social benefits of development) for development
of the 1002 area. The results of their study found that a one-time payment of $1,141 by
every U. S. citizen is the threshold value for development. Therefore, if the average
citizen is willing to pay a one-time amount of $1141 or more, then development should
not commence. However, if a citizen is not willing to pay this amount, then development
should commence (Kotchen, 2007). While this study adds perspective, it still fails to
include the potential for tax revenues to be invested, producing greater benefits than the

initial value they represent.
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THE BENEFITS OF DEVELOPMENT

The development of ANWR is often considered beneficial only as a money-
making machine for the state of Alaska, the U.S. Government, and rich oil companies.
This is because the practices of the past have shown this to be true. The development of
ANWR represents an opportunity for the United States to change these past practices.
Beginning the development of the 1002 area within the next few years, before
development becomes necessary during an energy gap, will create the circumstances for
this to happen. The time period between the initial development of ANWR and the
supply peak is an important part of this paper’s argument for three reasons. Two reasons
were given in previous sections: 1) development of ANWR is economical at current
market prices and as a result Hotelling’s Rule predicts that optimum use of this resource
will therefore occur if development is begun now and 2) this time period allows for
environmental concerns to be addressed methodically over a period of time without the
pressure of a supply gap. The third reason is the focus of this section and describes how
the monetary benefits associated with the development of the 1002 area, in the form of
tax revenues, can be invested in environmental rehabilitation and alternative energy
during the lifespan of the field and thus incur added benefits. Investment can make a
penny like the 1002 area go a long way.

The immediate benefits of ANWR’s development will not be novel and they will
be felt most by the state of Alaska. According to the U.S. Department of Energy, in 2001
the Alaska state legislature passed a resolution supporting the development of ANWR 60-

0. Annual polls show that 75% of Alaskan citizens support development (NETL, 2004).
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It is no wonder that the people of this area support development when oil and gas is
Alaska’s dominant industry and state revenue relies heavily on the sale of crude oil.
Consequently, the majority of jobs in the state rely on natural resource extraction or
federal, state, or local government positions (Thomas, 1999). Integral to the economic
health of Alaska’s oil industry and the state in general is the Trans Alaska Pipeline
(TAPS). If ANWR is not developed the Trans Alaska Pipeline will become inoperative.
Since its peak in 1988, annual Alaskan North Slope crude oil production has fallen from a
peak of 1,974,000 barrels/day to around 707,000 barrels/day in 2007, a decline of more
the 50%. Currently, the pipeline remains active due to the increase in offshore field
production in Alaska, which has increased from a low of 40,000 barrels/year in 1985 to
almost 252,000 barrels/year in 2007. However, even with the additional offshore
resources, the EIA reported a 7% decline in proven reserves in Alaska in 2007 alone
(EIA, 2008b).

Since TAPS was completed in 1977, revenues from taxes associated with oil have
not only supported the state and also contributed $25 billion dollars to Alaska’s
Permanent Fund by the end of 1997. The Alaska Permanent Fund was created to support
the state of Alaska at such a time that the oil runs out (Thomas, 1999). What is most
interesting about the Permanent Fund is that it illustrates the potential size of revenues
from ANWR and how these revenues could be invested for future energy purposes. In
his 2008 study regarding the United States’ ability to wean itself off oil, Philip Fairey
found that “providing for the energy needs of our children and grand- children will
require substantial investments now—and dedication to multiple alternatives to buy time

for transition from oil to renewable fuels...time is important within this task; we must
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invest our energy in moving to more sustainable sources before our very financial
wherewithal to accomplish the task is exhausted [by expenditures on foreign oil|”(Fairey,
2009). Additionally, the revenues from ANWR today would be much larger than the past
revenues contributed to the Alaska Permanent Fund. The Office of Management and
Budget and the Department of Interior have estimated that the federal government could
earn up to a total of $4.2 billion in bonus bids for ANWR in the first 5 years after
Congressional approval of development. They have further estimated that royalty and tax
estimates for the life of the 1002 area could range from $152-$237 billion (Arctic Power,
2009). Another independent study found that revenues from these taxes are expected to
be on the order of $37 billion and $124 billion for the state of Alaska and the federal
government respectively (Kotchen, 2007). Either way, we are not talking pennies
anymore.

Environmental taxes have long been recognized as an effective means to control
pollution in industry. Ideally, environmental taxes raise the overall cost of an activity,
such as oil development, to its true cost, which includes the cost of pollution; this is
known as the “polluter pays principle.” Shifting the cost of pollution from the price of
the good to the tax on the good has successfully been adopted in Germany and other
European nations to discourage energy consumption and it has also successfully provided
money to clean up pollution which has not been factored into market prices (Speth,
2008). But these taxes have important implications for other areas of environmental
interest. A study of the effects of an environmental tax on carbon in Greece found that

Greece’s CO; emissions were significantly reduced and, more importantly, this study
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supports the premise that environmental taxation is not a tool unique to pollution
prevention (Rapanos, 2005).

This paper supports this premise and suggests that an environmental tax could
function not only as a preventative measure, but also as a mechanism for investment. A
lack of presence in the literature on the subject, suggests that the benefit of
simultaneously using a tax to deter pollution while also subsidizing alternative energies
with the tax revenues has not been considered. A study of an environmental CO; tax on
fossil fuels in Finland found that the tax “served mostly fiscal purposes with reduced CO,
emissions being only a side benefit,” suggesting that harnessing the fiscal benefits of
environmental taxes may be underutilized and have an even greater potential to aid the
environment than utilizing the tax as only a preventative measure (Vehmas, 2005).

An environmental tax on oil production in ANWR could function in two ways.
First, it could function like a pollution tax where a portion of the revenues could be used
to fund the environmental rehabilitation of the 1002 area following development.
However, considering once again that the revenues from these taxes are expected to be
quite large, on the order of about $100 billion, another, greater portion of these revenues
could be invested in alternative energies in order to increase their competitiveness with
the oil industry. At present in the absence of a subsidy for alternative energy, the
uncertainty of when oil will peak has artificially lowered oil prices because scarcity
cannot be predicted without a known peak. These artificially low prices have made it
more cost-effective for companies to continue to use fossil fuels, including oil, even
when in the long run it is more cost-effective and socially beneficial to begin investing in

alternative energies now (Kaufmann, 2008). Furthermore, financial incentives such as
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subsidies have been found to be very effective at encouraging the use of alternative
sources as opposed to conventional sources of energy. A 1995 study examined the effect
of federal tax laws on the financial attractiveness of seven alternative and four
conventional electric power generating technologies. The results showed that subsidies
that reduced income taxes for alternative sources provided attractive financial incentives
for the adoption of these technologies. In the absence of the subsidy, interest in the
alternative sources decreased (Hill, 1995).

By beginning development within the next few years the United States can
achieve a greater benefit in the long run than if development never occurs or is delayed.
The benefit of this policy is that it would both facilitate the United States’ transition to a

more sustainable energy system in the future and enhance our domestic energy security.

CONCLUSION

The debate over whether to develop ANWR for oil is not black and white. It does
represent a situation in which we must choose to either have a clean environment or to
sell our planet to carbon dioxide and other pollutants in the name of cheap transportation
and high profits. Oil supplies are decreasing and demand for oil is increasing; within the
next 10-30 years the world will experience a supply crisis. The development of ANWR
now, in foresight of this crisis, represents opportunity. It represents the opportunity to
approach the development of a sensitive area responsibly; to examine the environmental
costs of oil development and incorporate these costs into taxes and protective legislation.
It represents the opportunity to use tax revenues from development for the restoration of

the environment in ANWR post-development and to further use these tax revenues to
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make the alternative energy industry competitive with the oil industry so that, in the long
run, the United States will become less reliant on oil than if we had never developed
ANWR. It represents an opportunity for the United States to show the world how to
effectively begin to transition from a non-renewable petroleum-based economy to an

alternative energy-based economy without immediately sacrificing one for the other.
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