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Decar Senator Murkewskd:

Thank you for your letter of May 15,2001. [ am plcased to respond to the questions that you have asked
about the resources and wildlife in tke Arctic National Wildlife Refage (ANWR). As the information
provided below demansiates, I believe that we can ensure that any exploration and development of the
oil and naniral gas reserves in the 1002 Arca of ANWR can be conducted in a manner that is protective of
the eavironrnent and minimizes impasts on wildlife in the area.

1. Whatis the Poreapine Caribou Herd’s historic calving range?

Tha historic calving range of the Porcupine caribou herd (PCH) covsrs an area of approximately 8.9
million acres, extending acrass the arctic coastl plain, foothills, and notthern mountain valleys from the
Canning River on the west (in the Arciic NWE, Alaske) to the Babbage-Blow River region to the cast and
south {in Canadsa). Figure 1 ahows ealving distnbuntions as determined during aeriel calving grounds
surveys dane before 1982 (Skoog 1963, Clough et el. 1987). Pigure 2 shows the cxtent of calving during
1583 - 2000. Concentrated calving occurred primarily outside of the 1002 Area in 11 of the last 18 years.

When vicwed together, these two figurcs provide a picture of historic range use. Surveys indicata that no
calving occwrred in the 1002 area in 2001.

2. Are there portions of the 1002 Area where core calving does not historically cccur?

Yes. The maps atiached in response to Question 1 indicate that the core calving area varies from year to
year, depending in large past on snow melt condidions. In years where the snow melt occurs late in the
spring, as it did this past year, the concentrated calving area tends 1o be further to the south and cast inte
Capada, outsids of the 1002 Area entirely. Furthamere, since 1983, the concentrated calving area has
ncver extended to the undeformed area west of the Marsh Creek anticline in the 1002 Area. {Sec Figume
3). Approximately 83% of the oil in the 1002 Area is estimated 1o occur ik this undeformed arca

3. What has been the impact of development in Prudhoe Bay on the Centra] Arctic caribon herd?

Prudhee Bay and most other operating o1 ficlds on the Alaskan north slope are within the histocic calving
grounds of the Cenwral Arctic herd (Figure 4.) The Central Arctic Herd has grown since the beginning

of ail fleld development from an estirnated 5,000 animals in 1975 to about 20,000 anirnals in

1997. This rate of growth is comparzble to other caribou herds in undeveloped areas. Parturition

and recruitment data do not suppart the bypotbesis tkat oil ficlds adversely affect caribou productivity.
Betwesn 1578 and (952, the herd had caw/calf ratios within the range observed for three other herds

in undeveloped areas. Within the Central Arciic Hexd, from 1997 to 1995, parturition rates in the wesiem
range were greatcr or equal to those in the eastern range. During the same years, sarly recruitment tates
{calves: 100 cows in late June) in the western range were siso greater than or equal to thase in the castern



range. While displacament of same caribou from cilficld infrastructure does occur during
calving, these local impacts have not resulted in negative population level effects.

When development expanded {nto the Kuparuk area during the carly 1980s, industry worked to consalidats
facilities and occupy less space. Separation of pipelines from roads and adequate elevation of pipes aboye
the ground improved the ability of the caribou to move mare frcely in relation to these expansmn areas
‘although cows with young calves continue to avoid developed areas.

4. Over 1,000 miles of seismic exploration was couducted in the 1002 Area during the winters of
1934 and 1985. Concurrently, a well ¥ras drilled en Native lands over two winters in the area. Did
this exploration have any pegative impact op the Porcupine caribau herd?

There is no evidence that the scismic axploratian activities or the dnlling of the Kaktovik Inupiat
Coarporation exploratary well on Native lands have bad any significant negalive impact on the Porcipine
caribou herd. The Legislative Enviroamental Impact Stateraent (LEIS) conchuded that these activities
“Yesulted in no apparent adverse effects on either {the Porcupine or Central Arctic Caribou herds.]” The
LEIS also concluded that “‘winter oil exploratios, including dnilling, would not affect the Pomupin:
Caribou herd,” and that “disturbance and d:splnc:me.nt of the caribou herds from the activities of summer
surface geolagy would be pegligible ™

Rescrve Estimatﬁs 7

5. Based on best available daca, what is the oil and patural gzs potential of the 1002 area? Please
{nclude adjacent state lunds and private lands withio the 1002 area wiiere development cannat occur
absent Congressional asthorization.

The U.S. Geologicel Survey (USGS) estimated in 1998 that the entire 1002 area, ircluding Native lands
and adjecent State water areas, containg between 5.7 (95% probability) and 16.(5% probability) billion
barrels of technically recoverable oil with a mean (expected ease) of 10.3 billion barrels. The vojume of
technically recoverable natural gas for the satne arca is estimated  be between 0 (95% probability) and
10.$ willion cubic feet (5% probability), with a mean (expected cise) of 3.8 trillion cubic feet,

6. USGS’ most reeent evaluation of the 1002 area developed a range of reserve estimatas that
assumed 37% of the reserve wauld be “technically recoverable® Applying the “technical recovery™
rates from produclpg fields on the North Slope, including Prudboe Bay and Alpine, what would be
the range of oil and natural gas reserve estimates [or the 1002 srea?

The estimates for in-plece ofl rescurees for the cntire 1002 area, including Native lands and adjaceat Srte
water arcas, are between 15,6 (35% probability) sad 42.3 (5% probability) biliioa barrels of oil with &
mean of 27,78 billion bairels. The volume of in-place gas resources for the same erea is estimated to be
between 0 (95% probability) 2ad 14.5 trillion cubic feet {5% probability), witk a mean of 5.1 willion subic
feet. As your question stated, the USGS arrived at its technically recoverable estimates by multiplying

these Bgures by 37%. The recovery factor ai Prudhoc Bay was about 60% and the Alpine recovery factor
is estimated to be ahout 5%,

Application of recovery factors from Prudhoe Bay or Alpine to the anticipated reservoirs in the ANWR
1002 area is inappropriate baause the reservoir rocks ace fundamentally different. The maig resepvoir st
Prudhoe Bay (sandsmnes and conglomerates of the Tvishak Formation) contains an exceptionslly large
porosity system that ylelds reserveir performance that is matched by few oil ficlds in the world. Thus, the
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estimated recovery factor at Prudhoe Bay (=60%) is viry large compared to most resarvolrs in the ULS,
The main reservoir at Alpine {furassic sandstones of the Kingak Formation) is a ine~grained, quanz-rich
sandstane that confains an opea and well cannected porosity network. The opemtar of the Alpine field
estimatrs that the recovery factor will be about 45%, which alsc is large compared to most reszrvoirs in the
u.s.

In contrast, most of the oil estimared to occur beneath the ANWR L002 area is in Tertiary zged, fine-
grained, quartz-poor sandstones of the Brookian sequence. These sandstones are characterized by a
porosity system that is not as well coanected a5 the Prudhoe Bay and Alpine rescrvoirs. In addition, the
Broakian sandstoned confain much larger volumes of finely dispersed clay mincrals, which tead to inhibit
the flow of fluid tkrough the reservoir. A good analogue is the Tam oil ficld, located on Alaska Swte
Jands fust east of the NPRA and also containing resarvoirs in Brookian sandstones. The operazor of Tam
estimatcs that the recovery factor will be about 35%.

In summary, the USGS applied recovery factors 1o the ANWR 1002 area assessmeat based an properties
'of the rocks that are present and thought to bave potential to coatain oi]. These tocks are fandamemally
different then the reservoirs at Prudhoe Bay and Alpine, Therefore, application of Prudhoe Bay and/or

Alpinc resovery factors would be inappropriate in estimating the volume of technically recaverable oil
fram the 1002 arca.

7. How do these estimates refate to curreat estimated domestic oil and natural gas reserves?

1998 (most recent EIA data) U.S. reserves are 22.7 billion barrels of oil and 141.8 trillion cubic feet of
natural gas. The eafire 1002 area, including Natve boldings and adjacent Statc waters, contains an oil
volume that is approximately 46% of 1998 domestiz reserves and a namural gas volume that is
approximatsly 3% of domestic reserves. -

8. How current are the USGS estimates of the cost factors whick were incorporated into the
“economically rccoverable” estimates for the 1002 area? Do they reflect the evolving technology and
cost models which characterize the latest developments on the North Slope? Does this have a
bearing on the “econamically recoverable’ estimates? '

The 1958 USGS estimata of ANWR 1002 area econocnically recoverable oil resources used the most
current inforrhation that was publicly available in January 1996, end does not include the technological
ianovations that bave beeq implemented by industry during the development of Alpine, Tarm, and other
recent discoverics. The application of these innovations gencrally have resulied in reduced costs of
developing oil resources. Curreat cost factors for Alaske Nonh Slope exploration and development are
difficuit (o obtain because technological ingovatioas are advancing repidly and information regarding the
cost effects of those innovations are gancrally not released by industry. If more current cost constraints
were applied to the estimates of technically recoverable oil resources for the 1002 area, it is likely that

estimates of economically recovarable resourees would increase because of these recent technological
innoveions.

Timing

8. Assuming Congress approved legislation now pending to suthorize oil and gas development

- activities ln the 1002 srca and that a plpeline is uvailable to transport any productian, plesse
delineate the sequence of events before production could occur 2nd provide an estimate of how long

such a process would take with compliance of all existing regulations and Jaws.

We have attached o this response & chart showing the timing sequence of events leading up to tha Jeasing
in the 1002 area.



Following Congressional authorization, the expected regulatory process would inelude: developmzat of
pre-lease stipulations for winter seismic cxploration; administration of 3 winter scismic exploration
program; development of lcasing regulations; and review of leasing alternatives in an EIS. Once a
dexision [ made w lessc the ANWR 1002 area, we anticipam the need Lo conduct an gnvironmental
analysis to incorporate the substantial new data an the environment and technology prior to z lease sale.
Subsequent st=ps include publicadon of leasing regulations and 2 Record of Decision te offer a lcass sale,
Assuming legislation is passed in 200], the first sale can be held in 2004.

10. Are there nay conclusions about timing of activites which might accurately be drawn from the
Department of Interier’s recent leasing of parts of the National Petroleum Reserve Alaska?

Much can be drawn from the timjog of activities from the receat leasing the National Petroleum Reserve
Alaska.  Our experience in leasing in the National Petroleum Reserve Alaska has provided us with the
specific measure or actions necessary for 2 balanced and environmentally sound appreach to the
developmeat of oil and gas in an arctic environment. Assuming the lessing process in ANWR is identical
to that of the National Petrolcumn Reserve Alaska, comparable stzps can be taken. We therefare, bave an
extremely good indiction of the time needed to perform pre-sale, gale and post-sale activities

11, Plesse provide a listing of Natianal Wildlife Refages where oil, gas or minearal activities are

occurring or authorized.
Sincerely,
o

Plcase see the armched Table.

Enclosures



