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ABSTRACT

The authority to produce the Naval Petroleum Reserves (NPRs) is due tc) expire in April

1991, unless extended by Presidential finding. As provided in the Naval Petroleum Reserves

Production Act of 1976 (Public Law 94-258), the President may continue production of the NPRs

for a period of up to [hree years following the submission to Congress, at least i80 days prior to the

expiration of the current produclion period, of a report that determines that continued production

of the NPRs is necessary and a finding by the President that continued production is in the national

interest. This report assesses the need to continue production of the NPRs, including analyzing the

benefits and costs of extending production or returning to the shut-in status that existed prior to 1976.

This continued production study considers strategic, economic, and energy issues at the local, regional,

and national levels.
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-A-
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-B-
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MMCF/D Million Cubic Feet Per Day
M_,_GAI_, Million Gallons



NAVAL PETROLEUM RESERVES PAGE iv

PL.... .... I III1[ I I ' I IIII I III II II I II I _ I IIIU

Abbreviations (continued)
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NPV Net Present Value
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I. EXECUTIVE SUMMARY

INTROI) UCTION

The Naval Petroleum Reserves (NPRs) were established by a series of Executive Orders
i

between 1912 and 1915 that Congress later ratified by passing several laws. This report presents a

study of whether production should be continued at two NPRs now administered by the Department

of Energy: NavalPetroleum Reserve Numbered 1 (NPR-1, also known as ElkHills), a large 0ii field

located in Kern County, California; and Naval Petroleum Reserve Numbered 3.(NPR-3, also known

as Teapot Dome), a small oil field located near Casper, Wyoming.
,

After World War II, the NPRs were produced at low !evels or were effectively shut in until

the Naval Petroleum Reserve Production ACt of i976 authorized the production of the Reserves at

their maximum efficient rates (MER) for an initial 6-year period ending in April 1.982. In addition,

the Act provided Presidential authority to continue production after the initial six years, in increments

of up to three years each. Production extensions are based upon an investigation, conducted by the

President, which deterrnines the necessity foi"continued production. The findings of the investigation

are presented in a report to Congress in conjunction with a Presidential certification that continued

production is in the national interest.

Since 1976, Naval Petroleum Reserves Numbered 1 and 3 have been under production at

their MERs, as required by the Naval Petroleum Reserve Production Act of 19761 Production is

currently authorized through April 5, 1991.

This report summarizes the findings of a study comparing the economic effect of continued

production to the effects of shutting in the Reserves and recommends continued production of the

NPRs at MER from April 5, 199l, through April 5, 1994. The report takes into consideration the

themes set forth in the Interim Report of the National Energy Strategy, particularly the theme titled

"Secure Future Energy Supplies",
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The cho,ice between continued production and shutting in the Resep./es is evaluated in terms

of four criteria:

° National Economic Impacts - including both the direct effect of tim
decision on net Federal revenues from NPR production and et'fects on
the econo:ay.

• National Energy Strategy - reflecting the effects of an NPR shut-in on
U.S. oil import requirements and domestic oil production.

• Local and Regional Concerns - involving the effects of continued
production of the NPRs on local economies and on the petroleum
industry in the areas served by the NPRs.

• MilitaryPreparedness - reflecting the original purpose of the NPRs.

The report concludes that continued production of the NPRs has clear advantages over shut-

in in terms of all of these criteria.

NATIONAL ECONOMIC IMPACTS 1

Net present value analysis shows that revenues received in the 1990s are worth significantly
i

more than revenues that would be received after the year 20(X) if the NPRs were shut in during the

19{R)s.

i

The l:'ollowing table shows the net present value of an intermediate continued production case

compared to shutting in NPR-1. The intermediate production case has a higher net present value"

for each of the four price cases studied (an Oft'ice of Management and Budget case and three Annual

Ener_ Outlook price cases, each adjusted to reflect California oi market price differentials) than

the shut-in case.

II I I J IIIII IIII II III I I I I __Jinmll Jllll II I
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ELK HILLS ECONOMIC VALUE, 1991.-2020
(NPV in Millions of 1990 Dollars)

Price Case Intermediate Production Shut-In

OMB $2,023 $1,257
AEO-Low 2,495 2,039
AEO-Base 3,572 2,929
AEO-High 4,3 73 3,599

i

Shut mg in NPR4 would deprive both the Rocky Mountain area of a small but

needed amount of oil and the Federal Government 9 f small but useful revenues. It is likely that

NPR-3 could not be shut in and restarted again economically, so the Government's best interest is

served by continuing to operate the field as long as it is profitable.

NATIONAL ENERGY STRATEGY

• If NPR production were shut in, oil that is not produced would have to be replaced

by increased imports. In addition, any natural gas or natural gas liquids that had previously been sold

for public consumption would also have to be replaced somehow. If NPR-1 were shut in during the

1990s, approximately 40 80,000 barrels of oil imports per day would be required to replace NPR-1

production.

Continuing production at MER for three years will enhance the availability of

petroleum supplies and avoid any upward pressures on world oil prices due to an increase in U.S. oil

imports. However, the small :mpply represented by NPR-1 will not be a substantial factor in

influencing world oilprices, since NPR-1 production represents only about one percent of U.S.

petroleum production capacity.
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LOCAL AND REGIONAL CONCERNS

Shutting in NPR-1 would result in significant unemployment in Kern County,

California. lt would also likely result in an increase in the cost of refined products in California's San

Joaquin Valley of several cents per ga!lton due to increased transportation costs, The supply of locally

produced petroleum products would decline and their price would rise.

Several small independent refiners in the Bakersfield area depend on Elk Hills light

crude oil for their refineries. Elk Hills is the largest block of crude oil production in California that

is not controlled by a major oil company, lt is virtually the only source of light crude oil run by these

refineries, which are designed to convert light crude oil to gasoline, military and commercial jet fuel,

diesel fuel, and fuel oil. Many of them would not be able to acquire suitable replacement crude oil

if Elk Hills were shut in, and some would probably close. Shutting in NPR-1 would also have adverse

effects on local pipelines and on local heavy oil producers who blend light Elk Hills oil with heavier

crude oil so it can be shipped in pipelines.

Continued production will avoid adverse impacts on industry and employment in

Casper, Wyoming. Shut-in would result in the loss of several hundred jobs in an economically

depressed area. This could also have an impact on the responsiveness of the local oil industry to a

future energ 3, emergency, as some service firms could leave the area if NPR-3 were shut in.

MILITARY PREPAREDNESS

NPR production is useful in meeting defense or other needs in tile event of an energy

emergency. In the event of shut-in, however, production could not be started quickly enough to

mitigate the emergency.

A short-term crude oil supply shortage can be more effectively met by tile drawdown

• ° ° _Sof the Strategic Petroleum Reserve (SPR). When completed to the Administration ,' target level, the

SPR will contain 750 million barrels of crude oil. The current SPR crude oil inw'.ntory is nearly 600

i Ull ................. _'"" ' ' , --- •
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million barrels. Based on recent estimates, the SPR is capable of drawing down and distributing its

inventory at the initial rate of 3.5 million BOPD, and plans c_ll for furtl,aer increases in the SPR
drawdown rate tc 4.5 million BOPD. This rate is more than 36 times the current crude oil

production rate at NPR-1. NPR-1 would not be an effective or efficient means of providing oil

storage for use in an oil supply disruption because of the relatively low rate at which oil could be

produced from the Reserve and the length of time required to start production after the field has

been shut in.

In addition, the Secretary of Energy has authority under the SPR Distribution Plan to direct

up to 10 percent of an SPR drawdown to various users. Although there are no current plans to do

so, the Secretary could use this authority to direct up to 10 percent of an SPR drawdown to the

Department of Defense or its suppliers.

The potential production rates at NPR-3 are so small that there would be virtually no defense

value or other national benefit in conserving NPR-3 for future use. NPR-3 production was only 2,281

BOPD in 1989.

CONCLUSIONS

This report concludes that it is in the national interest to continue production of Naval

Petroleum Reserves Numbered 1 and 3 tbr another three years through April 5, 1994. This

conclusion is based on a number of study findings resulting from the comparison of a shut-,in scenario

and several continued production scenarios. ',These findings are surnmarized above and presented in

detail in this report.

It is worth noting that none of the wide range of cases considered in the study favored

shutting in the Reserves under any ewduation criteria: national economic impacts; national energy

strategy; local and regional impacts; and milita U preparedness. In addition, ali of the public

comments received from parties interested in the study strongly supported continuing production.
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II. BACKGROUND

This chapter provides a legMative and operational history of the Naval Petroleum Reserves

and describes their purpose in meeting national energy needs. Each of the Reserves is described in

detail as to size, production rates, sales revenues, and regional market position.

A. HISTORY ()l r TIlE NAVAL PETIIOLEUM RESERVES

The Naval Petroleum Reserves (NPRs) were established by a series of' Executive Orders

between 1912 and 1915 to provide emergency fuel for the Navy's fleet as it converted from coal to

oil. Congress subsequently ratified the establishment of the Reserves through the enactment of

various laws now codified in title 10, United States Code, Chapter 641. The petroleum reserves

analyzed in this study are NPR-1 (Elk Hills) in Kern County, California, and NPR+3 (Teapot Dome)

near Casper, Wyoming.

The Government als() owns Naval Petroleum Reserve Numbered 2 (Buena Vista Hills), which

borders NPR-1 to the south. NPR-2 is not analyzed in this continued production study because the

Government's productive acreage in NPR-2 has been leased since the 1920s, and production will

continue under the terms of those leases as long as they are commercially viable.

1912.1942

President William Howard Taft created NPR-1 (Elk Hills) by Executive Order on September

2, 1912. As originally constituted, NPR-1 consisted of approximately 38,000 acres of oil-bearing land

reserved for the "exclusive useor benefit of the United States Navy. "1 Originally, about 1.2,0(/0 acres

o}"NPR-1 were privately owned, primarily by Southern Pacific Railroad and Standard Oil Company

of California (SOCAL), which later became successor in interest to Southern Pacific, while the

l Executive order dated September 2, 1912.

|mini 'II IIII I I I I II II I IHI I I I I lllIl
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FI(;URE I1-1

-.. NAVAL PETROLEUM RESERVES NO, 1, 2 AND 3l
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remaining 26,000 acres belonged to the U.S. Government. Southern Pacific lost 9 1/2 of its 16 314

sections 2 . ,,tta litigation with the U._. over the validity of its railroad grants.

NPR-2 (Buena Vista Hills, California) was created by Executive Order, dated December 13,

1912. It covers 30,181 acres and is adjacent to the south perimeter of NPR-1. The Government

owns 10,446 acres within the boundaries of NPR-2 or 34.6 percent of its area, and the remainder is

privately held. Because the Government acreage "checkerboards" NPR-2, ali of the Goverr_ment's

productive acreage has been leased and produced continuously since the 1920s.

Executlv,. Order onNPR-3 (Teapot Dome) was established iri a similar fashion by ' :'" ' e April 30,

1915, by Presidelal Woodrow Wilson. Located approximately 35 miles north of Casper, Wyoming,

the Reserve covers about 9,5()0 acres and is wholly owned by the U.S. Government.

2 Per governmental survey, ii section of land is about 1 square mile or 640 acres.

...... :...... --,_,__ i -;__ _ ii
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SOCAL drilled the first producing well on its NPR-1 acreage in 1919. By 1921, 60,0Ck3barrels

of oil per day (BOPD) were being produced from NPR-l--none of it on government land. Although

the Reserves had been set aside for the benefit of the Navy, the Navy had no jurisdiction over the

Reserves until 1920. On June 4, 1920, the Naval Appropriations Act (41 Stat. 813) placed the NPRs

under the authority of the Secretary of the Navy and authorized the Secretary to conserve, develop,

use, and operate the Reserves at his discretion for the benefit of the United States Navy.

After the Navy's jurisdiction over the NPRs had been established in 1920, the Office of Naval

Operations developed a plan of conse_,ation that provided for the drilling of offset wells, through

leasing, to protect again_,t drainage. The Department of the Interior proposed that the Navy take

its royalty from the leasing in the form of fuel oil in storage tanks at seaports as a defense reserve

stock. However, it was concluded within the Gove_ _lment that the Navy did not have the authority

to enter into such lease arrangements. To create an opportunity for NPR leasing, President Harding

transferred administration of the NPRs to the Secretary of the Interior; who was Albert B. Fall at

that time, by Executive Order No. 3473 on May 31, 1921. However, this action was never submitted

to the Congress for confirmation. Portions of NPR-1, NPR-2, and NPR-3 were subsequently leased

to private oil companies that drilled wells and produced oil and gas from the fields. Most of the

NPR-1 a ad NPR-3 leases were canceled and production halted in 1927 after a lengthy Congressional

investigatk n found that there was no authority to produce oil for exchange purposes. 3

Later, in 1927, the Supreme Court also found that there was no authority to produce the oil

for fuel oil exchange purposes. The Court indicated that Congressional intent was clear that NPR

oil was to remain in the ground as a defense reserve, with production used only as a means to protect

the oil assets from drainage or losses.

On March 17, 1927, after about 85 million barrels of oi! had been produced, President Calvin

Coolidge returned NPR jurisdiction to the Navy by Executwe Order No. 4614. Navy control of NPR-

3 The Secretary of the Interior let a number of leases on the reserves for fuel oil and tank

storage, lt was determined that the leases were illegal and that some had been obtained
fraudulently. These actions have been known historically as the Teapot Dome scandal.

, -- rl i iii I' I1|1 In, II , |1 I II
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1 leases was re-established by the Act of February 25, 1928 (45 Stat. 148). Ali NPR-1 leases were

later either terminated or expired by their own terms.

Between 1927 and 1942, the Reserves were not developed except for some offset protective

drilling. Availhble records indicate that the Navy and SOCAL had an understanding not to engage

in drilling inside NPR-1 without givingsix months notice to one another. 4 The Act of June 30, 1938

(52 Stat. 1252), granted the Navy new authority to deal with drainage by contracting with private

owners for conservation of oil in the ground and by exchanging Government lands and royalty oil for

privately owned lands within NPR-1. On October 15, 1942, President Franklin D. Roosevelt

expanded NPR-1 by means of Executive Order No. 9257, and NPR-1 was enlarged to the east by

5,842 acres to include the balance of the known geologic structure of the Shallow Oil Zone.

1942.1973

In late 1940, SOCAL provided the Navy with six months notice that it intended to drill on

its lands within NPR-1. The Navy reacted by seeking funds for test drilling, but President Roosevelt

vie:wed this as too time consuming and authorized the Secretary of the Navy to enter into

negotiations for the purchase of ali private NPR-1 lands in the same geologic structure and, if

satisfactory arrangements could not be promptly concluded with SOCAL, to commence condemnation

proceedings through the Department of Justice, SOCAL (now Chevron U.S.A. Inc.) and the Navy

reached an agreement ¢_na Unit Plan Contract on November 20, 1942, which resulted in a combined

operating strategy for NPR-1. The thrust of the agreement was cooperative exploration,

development, and operation of lands within NPR-1. This initial contract was later rescinded by

mutual agreement, and the current Unit Plar_ Contract was executed on June 19, 1944, following the

enactmc:,t of Public Law 343 (58 Stat. 280, June 17, 1944), which provided the requisite authority

for the contract.

4 "ttistory of Naval Petroleum Reserves," S. Doc. No. 187, 78th Congress, 2nd Session, 24
(1944).
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The Unit Plan Contrac t provides that NPR-1 is to be operated as a single property and

'granted tile Navy, subject to the provisions of the contract, absolute control over (1)the time and

rate _t' exploration and development and (2) the quantity and rate of production. Tt,e contract also

states that production at NPR-1 must be authorized by the Congress. Rather than operate the

Reserves with its own personnel, the Navy chose to work through a contractor. Standard Oil was

awarded the operator's contract through a comlaetitive bidding process in 1944 and continued to

operate NPR-1 for the next 31 years.

Shortly after the Unit Plan Contract was signed, Congress authorized producing NPR-1 at a

level of 65,000 BOPD to address fuel shortages on the West Coast and World War II military needs.

Following the end of the war, production was cut back to 8,500 BOPD in May 1946. NPR-1

production was increased to 21,000 BOPD in 1953 to minimize damage to the field and to avoid

permanent loss of oil. Production was later decreased and was roughly 3,000 BOPD for the three

years before NPR-1 was reopened for full production in 1976.

During this periodl NPR-2 continued to be produced on the 17 leases, with the Government

receiving its royalty share as it does today. NPR-3 saw a period of production during World War II

and a stint of offset production in the 1950's to counteract drainage. Except ['or these periods of

production, NPR-3 was in shut-in status.

1974-1976

Following the Arab oil embargo of 1973-1974, the Col_gress passed Public Law 93-245 (the

Supplemental Appropriation Act of 1974) to authorize NPR development to address emergency

energy needs. The law authorized developing NPR-1 and NPR-3 to their full economic potential,

but full production was not authorized at this time. After lengthy debate, full production was

authorized by the Naval Petroleum Reserves Production Act of 1976 (Public Law 94-258). The Act

required that NPR-1, NPR-2, and NPR-3 be produced at their maximum efficient rates for six years.

The law also provided the President discretionary authority to extend production for an unlimited

number of terms in increments of up to three years each, if the President submits to Congress, 180
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days prior to the end of the current production period, a report on the necessity of continuing

production and a certification by the President that continued production is in the national interest.

1976-Present

The Navy began full production at NPR-1 and NFR-3 On July 3, 1976. Cumulative

production prior to this "open-up" date totaled approximately 300 million barrels of oil; total revermcs

derived from earlier NPR-1 production were approximately :$265.5 million. The Secretary of the Navy

continued to administer NPR-1 and NPR-3 until the Department of Energy Organization Act (Public

Law 95-91) iransferred ju:'isdiction of the NPRs to the new Department of Energy (DOE), effective

October 1, 1977.

All oil and gas production designated for sale was made available to the private sector by

DOE as provided for in the 1976 NPR Production Act. Contracts were offered on the open market

using competitive bidding procedures from open-up through FY 1.980. At that time, Congress passed

legislation authorizing the transfer of NPR production to the Department of Defense, ii' needed for

defense purposes, and amended authority to transfer oil from the NPRs to the Strategic Petroleum

Reserve (SPR). Commet:,,':.ing in ;"Y 1981, the Government's share of NPR oil was either (1)

transferred to the SPR or exchanged competitively for oil delivered to the SPR, (2) transferred to

the Department of Defense (DOD), or (3) sold on the open market when not ali of the oil was taken

by the SPR or DOD. Since November 1986, however, all of the Government's share of production

has been sold competitively on the open market except for a small amount transferred via pipeline

in 1987 from NPR-1 to SPR to test the viability of such a transfer.

In accordance with the 1976 NPR Production Act, President Reagan determined that

continued production of the NPRs was in the national interest in 1981, 19_, and again in 1987.

Accordingly, NPR-1 and NPR-3 have been producing at maximum efficient rates since July 3, 1976,

and are currcntly authorized to produce through Apri15,1991. BecauseNPl_.-2hasbcen Icascd_ttt

and under c:ox_tinuous proctuction since the 1920s, the bulk t.)f l'q''_r' "l I_.-L ,.',lCC, t)VCfal)lt..' [t.:,,;Cl Vu;S hlts l_uctt

produced. Over (>45 MMB of oil had been produced from NPR-2 by the end _)t I-W 1989, or an

T .................... I 'lP II I I ' II lt I I" l,, t L • _ :=



..... , III

NAVAL PETROLEUM RESERVES i'At;E 12

i IIIIM i ii iiii i i i Mill i iiiii

estimated 98-99 percent of NPR-2'S ultimate recoverable reserves. Estimated remaining recoverable

reserves are only about 7 MMB. During FY 1989, production from NPR-2 averaged 1,372 BOPD,

with the Government s royalty share being 173 BOPD. The Naval Petroleum Reserves Production

Act of 1976 had no effect on the NPR-2 leases and, for this reason, no decision on the continued

production of NPR-2 is required.

Since enactment of the Naval Petroleum Reserves Production Act of 1976, the Government

has received $14.1 billion in revenues from the NPRs and incurred $2.4 billion in operating costs, for

$11.7 billion in net revenues.

TABLE II-1
NPR HISTORICAl., MILESTONES

Authority. Date Description

E.O. Jun 19_)9 Temporary withdrawal of lands
E.O. Jul 1910 Confirmed re,mp. withdrawal of lands
E.O. Sep 1912 Establishment of NPR-1
E.O. Apt 1.915 F.,stablishment of NPR-3
41 Stat. 813 Jun 1920 NPRs under authority of Dept. of Navy
E.O. 3473 May 1921 Transfer to Dept. of Interior
41 Stat. 148 Feb 1928 Return authority to Navy
58 Stat. 280 Jun 1944 Authorize SOCAL Unit Plan Contract

P.L. 94-258 Apr 1976 NPR Production Act
P.L. 95-258 Oct 1977 Transfer authority to DOE

_ i . i ' iii el ml i p , i i i ii i
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!1. NAVAL I'E'I'II()LEUM RESERVE NUMBERED 1

NPR-I, Elk Hills, is located _:pproximately 35 miles southwest of Bakersfield, (:,alil'ornia.

Today, the Reserve covers almost 48,(X)0 acres and ranks as the seventh largest producing oil field

in the contiguous United States. lt also contains natural gas reserves exceeding ()he-and-a-hall' trillic_n

cubic feet, making i.t the largest gas field in Califl'_rnia. 5

FIGURE 11-2
iii i ii i

KERN COUNTY

q'l_. BEU_iDGE

L NPR-1

1

NPR-2 LAKE

KERN COUNTY MARICOPA

II I I I

5 Naval Petroleum Reserves in California Long Range Plan, FT 1989-1995, p. i.
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Under the Unit Plan Contract with Chevron 6, NPR-1 is operated ona reservoir-by-reservoir

basis, rather than on a parcel-by-parcel basis, to allow for more efficient and greater recovery of

petroleum resources. Tile 14 reservoir groups that have been identified at Elk Hills are produced

from four different stratigraphic zones: the Dry Gas Zone, the Shallow Oil Zone, the Carneros

Zone, and the Stevens Zone, which is the moat productive of the four (see Figure II-3). Three of

these zones, the Dry Gas Zone, the Shallow Oil Zone, and the Carneros Zone, are considered

contiguous geologic formations that cover large areal portions of the field (see Figure II-4). The

Stevens Zone, by contrast, produces from more distinct reservoirs, witl_ varying degrees of

communication between them 7. A small quantity of crude oil is also produced from the Asphalto

Field in the northwest portion of the Reserve; however, production is very small c_mlpared to the

four primary zones. Each owner's participating percentage of produ=tion from these producing zones

at Elk Hills is shown in Table II-2.

TAB LE II-2
I'ART_.CIPATING PERCENTAGES OF NPR-1 PRODUCTION 8

Zone Government Chevron U.S.A.

Dry Gas 77.0492 % 22.9508 %
Shallow Oil 70.0119 29.9881
Stevens 79.6357 20.3643
Carneros 100.0000 0.0000

t_' SOCAL changed its name to Chevron USA on January 1, 1977.

7 Naval Petroleum Reserves in California Long Range Plan, FY 1989-1995, pp. ii, iii.

Naval Petroleum and Oil Shale Reserves Annual Report ot' Operations, IvY 1989, p. 6.

................... _ Illll I tl I I II I lt II . i
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HGURE 11-3
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1, NPR-I CRUDE OIL

Production

i

Since the establishment of NPR-1 in 1912, over 931 million barrels of crude oil have been

produced at Elk Hills thrcmgh FY 1989, Roughly 300 million barrels of that total were produced

beti)re open-up on July 3, 1976. NPR-1 reached its peak rate ot: production (181,000 BOPD) in July

1981. The field is now considered marlite and the rate of production has declined consistently since

the peak rate occurred. NPR,I total oil production since 1976 is displayed in Table II-3.

In FY 1989, daily production aw'.raged 96,479 BOPD, of which the Government's share was

75,403 BOPD. Most of the production, 80,390 BOPD, was produced from the Stevens Zone and had

an average gravity of approximately 36° API. Production from the Snallow Oil Zone averaged 15,690

BOPD with an average gravity of approximately 25° API.

Sales

Ali of the Government's FY 1989 share of NPR-1 crude oil production was sold competitively

on the open market to commercial firms in tw() 6-month offerings. The first, beginning on October

1, 1988, awarded 79,180 BOPD to 12 companies. Actual deliveries under these contracts averaged

76,807 BOPD at an average price of $14.09 per barrel. The second set of contract awards was for

the period April 1, 1989 to October 1, 1989. Awards of 75,600 BOPD and actual deliveries of 74,125

BOPD were made to 7 companies. The average price of the second set of contracts was $18.45 per

barrel. Small refiners successfully bid for 25 percent of the oil sold in the first period and 40.....

percent of the oil sold in the second period.
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'FAILLE 11.3
NI'R.1 TOTAL CRUI)E OIL I'ROI)UCTION 9

Fiscal Annual Daily Cumulative

Year LMMB) f_D_] (MMB) :.

1976 3,8 10,4 3,8
1977 37.0 101,4 40.8
1978 43.5 119.2 84.3
1979 52.6 144,] 136.9

1980 58.3 159.7 195.2
1981 62.6 171,5 257.2
1982 60.7 166.3 318.5
1983 57.3 1'57.0 375.8

1984 50,5 138.4 426,3
1985 47.7 130.7 474.0
1986 42.2 115.6 516.2
1987 39.8 109.0 556.0
1988 39.3 107.7 595.3
It)89 35,2 96,4 630.5

9 Report to the Congress on Alternative Financing Methods for the Strategic Petroleum
Reserve, February 1, 1990, DOE/FE-0155, p. VIII-5.
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2. NPR-I NATURAL (;AS

Production

With natural gas reserves exceeding one-and-a.half trillion cubic feet, NPR-1 is also one of

the nation's top ten producing gas fields. In FY.1989, the Reserve maintained a production rate of

369 MMCF/D.

Sales

During FY 1989, natural gas was sold in three offerings for periods of four months each.

Approximately 30 percent of the Government's share of natural gas produced at NPR.1 was sold; the

remainder was either reinjected in NPR-1 to maintain reservoir pressures or used in field operations.

The sales data for each of the three offerings can be found in Table II-4. to

TABLE II.4

RECENT NPR-1 NATURAL GAS SALES DATA

OFFERINGS
, , , ,,,,,=,. _ = ,., ...... __

Sept. 1, 1988- Jan 1, 1989. May 1, 1989-
Dee. 31, 1988 Apr. 30, 1989 Aug, 31, 1989

: _-'"' " ,.,, .... ,, , ......... ,,', ' ..... " .... d, _, _:_, ,',,',,,

Contract Award (MMBTU/D) 90,500 104,500 104,000
' t ........ _

Actual Deliveries (MMBTU/D) 94,690 91,946 96,673

Average Sales Price $2.51 $2.48 $2.47

($/MMBTU)

Number of Companies 3 4 2
Receiving Awards

l0 Naval Petroleum and Oil Shale Reserves Annual Report of Operations, FY 1989, pp, 15-16,
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3, NI'R-1 NATURAL GAS LIQUIDS

Production and Sales

Natural gas liquids (propane, butane, and natural gasoline) are obtained as by-products from

processing wet natural gas. In FY 1989, Elk Hills' production of these products totalled 184.9 million

gallons: 69.3 million gallons of propane, 54.9 million gallons of butane, and 60.6 million gallons of

natural gasoline. 11

In pW 1989, there was one 1-year sales offering of natural gas liquids from NPR-1. Contracts

were awarded to 16 companies. Total contract awards for the Government share of natural gas

liquids were 197,500 gal/d of propane, 146,000gal/d of butane, and 177,000 gal/d of natural gasoline.

The average sales price for each was :$0.27,$0.26, and $0.35 per gallon, respectively.

11 Naval Petroleum and Oil Shale Reserves Annual Report of Operations, FY 198%p. 8.

. 72111 II IIIII II I II IIII IIIIII __ III IIII I I IIII I I n ..
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C. NAVAL PETROLEUM RESERVE NUMBERED 3

NPR-3, Teapot Dome, covers 9,481 acres located 35 miles north of Casper, Wyoming. The

Reserve is a Federally owned oil field extending approximately seven miles along a north-south axis

and two miles east to west. Activities at NPR..3 are managed by on-site Government personnel, while

day-to-day operations are conducted by contractors, presently John Brown E & C. In 1989, John

Brown acquired Lawrence Allison & Associates West, Incorporated, which had been the management

and operating contractor for NPR-3 since October 21, 1981, and began a second 5-year contract on

October 1, 1986.

FIGURE 11-5
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NPR-3 is a mature field of stripper wells, and production is managed to achieve maximum

profitability as measured by discounted cash flow. Production of petroleum at NPR-3 includes crude

oil, natural gas, and associated natural gas liquids (NGL,s). Crude oil is sold on the open market, as

are two NGL products, propane and a butane-gasoline mixture. Most of the natural gas produced

at NPR-3 is reir_jected for pressure maintenance, with the rest used in steam generation and minor

field uses.

1. NPR,.3 PRODUCTION

Cumulative production at NPR-3 before 1976 totaled 7.7 million barrels of crude oil with

revenues Gf $20.5 million. Since 1976, the mission of NPR-3 has been to produce petroleum at the

maximum efficient rate, and an additional 14 million barrels have been produced. Exploration of the

field has established the existence of ten oil and/or gas producing zones. The most important are the

Shannon sand, the zones of fractured shales, and the Second Wall Creek sand.

Initial crude oil production at NPR-3 averaged 1,656 BOPD from July 3 to Septemtmr 1976,

and peaked at 4,393 B©PD in FY 1980. 'Thereafter, production steadily declined until FY 1986,

when a successful drilling program increased production by 203 BOPD. A steam drive pilot project

that began in 1985 offers the greatest possibility for increasing recoverable reserves through enhanced

oil recovery. InFY 1989, over 800,000 barrels of crude oil were produced from NPR-3 at an average

rate of 2,281 BOPD.

........ _.. i i i mill i i ii ii i ii ...... i iiii
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2, NPR'3 SALES _'

Since February 1986, petroleum and petroleum products have been sold competitively on

the open market by the Department of Energy. In FY 1989, revenues derived t!rom all sources at

NPR-3 totaled $16,096,309.

In FY 1989, crude oil and natural gas liquids were sold from NPR-3 in four 3-month oft!erings.

The crude oil was sold at an average price of $17.84 per barrel. Associated natural gas liquids sales

totaled 1,125,972 gallons of propane and 2,873,558 gallons of butane plus natural gasoline. The

average prices per gallon were $.19 and $.33, respectively.

No natural gas has been sold since May 1, 1983. Ali natural gas produced is required for

pressure maintenance through reinjection and ['or use in field operations.

, ,_111 i i ii,



NAVAL PETROLEUM RESERVES PAGE 24

III Jll I I I - r u i II I I I II I ni' l, Illl ii i lr " LI

III. ANALYSIS OF CONTINUED PRODUCTION

A. INTRODUCTION ,,

The Naval Petroleum Reserves have been under production since 1976 at maximum efficient

rate (MER) which is required by the Naval Petroleum R.eserves Production Act of 1976 for an initial

6-year period. The President was authorized under the 1976 Act to extend production in an

unlimited number of increments of Up to three years each after the initial term, if it were determined

to be necessary and certified to Congress as being in the national interest.

This report summarizes the findings of a study evaluating the shut-in and continued

production options available to the President and recommends continued production of the NPRs

at MER from April 5, 1991, througla April 5, 1994. The report takes into consideration the themes

set forth in the Interim Report of the National Energy Strategy, particularly the theme titled "Secure

Future Energy Supplies".

The principal approach of the analysis is to compare the economic effects of continued

production to the effects of shutting in the Reserves. This requires development of forecasts for

production (and associated costs) and petroleum prices, as discussed below.

This chapter evaluates the choice between continued production and shut-in in terms of four

classes of effects:

• National Economic Impacts - including both the direct effect on net
Federal revenues from NPR production and the broader effects on
the economy due to the fact that shutting in Federal production would

also reduce private sector production;

• National Energy Strategy - reflecting the effects of a shut-in on U.S.
oil import requirements;

I _ll 3.IIll-- I . i I[... I I ' I I ....... i ii i J i i ii i --
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• Local and Regional Concerns - involving the effects of the NPRs on
local economies and on both upstream and downstream elements of
the petroleum industry in lhc areas served by the NPRs;

• Military Preparedness - reflecting the original purpose of the NPRs.

The report concludes that continued production of tlm NPRs has clear advantages over shut-
q

irl in terms of ali of these criteria.

This chapter analyzes whether production should be continued or shut in at NPR-1 and

NPR-3. As noted earlier, NPR-2, which is largely depleted, is produced under commercial leases;

since no decision is required, NPR-2 is not analyzed in this study.

The quantitative analysis is focused on NPR-I, for several reasons:

• NPR-1 is one of the largest oil fields in the U.S. and the largest gas
field in California;

• NPR-1 comprises the bulk of production from the NPRs, and it is
much more accessible than NPR-3;

o It could be economical to restart NPR-1 if it were shut in, in contrast
to NPR-3.

Continued production of NPR-3 through April 5, 1994, is in the national interest for the

following reasons:

• Potential production at NPR-3 is so small that there would be no
defense or other national benefits to conserving NPR-3 for future use;

1989 production was only 2,281 BOPD;

• NPR-3 could almost certainly not be restarted economically if it is
shut in; therefore, it is in the Government's interest to operate the

field as long as it continues to be profitable, as well as consistent with
Government policy not to abandon marginal oil fields.
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• Shutting in NPR-3 would t_egate exlsting long-range enhanced oil

recovery (EOR) efforts that could increase tile ultimate total recovery
from the Reserve; and

• Continued production of NPR-3 avoids adverse impacts on the people
and industu ot" the Casper, Wyoming, area and avoids the loss of
several hundred jobs in an economically depressed area.

I IIIll I I I IIII I I I III I I M I I II
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B. LE(;AL REQUII{EMENT

As disc.ussed in Chapter 11,Naval Petroleum Reserves production was authorized and directed

by the Naval Petroleum Reserve Production Act of 1976 (Public Law 94-258). Pursuant to the Act,

the Reserves were produced at their maximum efficient rates fl:)ran initial 6-year period ending in

April 1982. In addition, tlac Act provided Presidential authority to extend production, subsequent

to the initial six years of production, in increments of up to three years each. As required by the law,

the productkm extetasions are based upon a Presidential investigation that determines the necessity

for continued production. The findings of the investigation are presented in a re,port to Congress

in conjunction with a Presidential certit'ication that continued production is in the national interest.

President Reagan exercised his authority to continue production on three occasions. As a result,

production from the Reserves is currently authorized through April 5, 1__,g)1.

The purpose of this study is to fulfill the aforementioned legal requirements necessary for

continued production of the Rest.ryes. Two choices are available to the President under current law:

• Continue production at MER for up to three years beyond April 5,
1991; or

• Shut in production at a level that would protect the reservoirs from
ultimately losing oil reserves, perhaps indefinitely or until a national
defense emergency required the NPRs to be fully reactivated.

The methodology and ew_luation criteria that will be used in this analysis are discussed in the

following sections.
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C. C()NTINUEI) I'ROI)UCTI()N UNI)EI#, CURRENT LAW

The approach used in this report is to compare a shut-in case with a range of continued

production scenarios. This range of continued production scenarios is represented by three cases'

• Maintenance Case: A minimal approach to production that includes
nt_ new facilities or drilling investments, no enhanced oil recove U
projects, and no expenditures other than those required to continue
operating the oil field with minimal effort.

• Intermediate Production Case: This intermediate continued

. production case reflects implementation of some, but not all, of the
development projects in the Total Development Case,

• 'Ii_tal Development Cask: A case that includes a number of
dcvelopnacnt options such as steamflood, waterflood, development
drilling, and additional natural gas injection.

The actual level of production and costs for Elk Hills will likely be between the Maintenance

and Fotal l)evelopment Cases, since only the most promising investments are selected for

implementation. The Department periodically reassesses the MER for each reservoir, taking into

account current and planned capital irnprovements. The Intermediate Producti_m Case is thus one

t)l' a number of plausible cases, selected as a reasonable starting point for analysis of shut-in cases.

Prt_jccted NPR-1 oil production, natural gas sales, and NGL production are shown in Figures

III-1, 1II-2 and III-3. These graphs illustrate a range of production possibilities associated with tlm

"Fotall Development, Intermediate Production, and Maintenance Cases through 2010. Natural gas

sales rather than production are presented in Figure III-2. Much of the gas produced at NPR-I is

rein.jetted into the field to maintain reserw)ir pressure and increase oil recovery. Consequently, gas

production often I,'ar exceeds sales, More detailed data are presented in Appendices II and IV.
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I), S• IIUT-IN

I. ()I'EI,IATI()NS UNI)ER SHUT.IN

As implied inthe 1976 Act, the shut.in production level is prc_duction that is necessary for

the protection, conservation, testing, and maintenance of the NPR reservoirs, Operation nnd

maintenance under shut.in would include the ftfilowint, activities:

• implementing a rotating test program to ensure prr)per reservoir
management and well maintenance;

' injecting gas into the rcsc_'oirs to maintain pressure and prevent loss
of rcc0verable oil due to water intqux;

• producing NPR-I at a level sufficient to prevent migration of reserves;

• repairing and maintaining facilities; mid

• maintaining environmental permits.

2. SI II.ITTING IN PI,IOI)UCTION

Shutting in f)roduction at NPR-1 involves considerable speculation about the subsequent

behavit)r of the oil and gas reservoirs. Since it is highly unusual in the industry for large, profituble,

complex oil fields to drastically curtail production, the engineering estimates involved in this (:a:;e arc

much more speculative than for the continued production cases. Individual reservoir strategies w()uld

need t() be devised as the field was shutting in, and the relative expense ()t' monitoring well

performance would be greater. The 1976 Act requires that the Gow:rnment's interest in the field I',e

t'ully protected and that prc,pe.r c,.)nscrvation ()l' the resource be practiced. A fuller discussion ()l' the :

apprr)ach tc) managing a shut-in is in Appendix III.

Shutting in the Reserves would require al)fm)ximatoly ()tat'.year starting in April 1901. "l't)tnl

prt)du(:tion would be reduced quickly t() a low level, followed by a gradual l;hutdown (_t' selected
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relniIiningt_iland gas wells,/\I'terwellshut.d¢)wn,most gassel)ili'lltit_ii1plants,con11_ress¢_rs,tilnk

settings, I'icld linus, and assc_uiatud l'auilitius wt_uld be used t+n tl t'(+tlltinv basis t¢_t_,,'(+id,n¢,tltl+,_tllin+tt.

'I+'llesi'it.lt-irt l_eric+dl+t'i_r tc._1976 required llppruximlttely 3,()(}{1BOPD el' l+r¢u.luctiurl tt_ test

,,veils, mair_tllirl ir_jectiorl, llnd l+roteut agiiirmt drtlirtage+ into wells mltside the Reserve. Sirtc+ethere

are currently nlany more ,,veils in the Reserve than in I<)76, it higher rrtinirnum l)rc>cluutiorl luv,,'l ix
I

required to mtlintairl the reservoirs arid the wells.

"f'l'm p.rojectcd shut-ir_ '.uvuls of crude till, rllltural gas, and rtlltural gas liquids produ+uti¢_nanci

the ass(stated u(+',stsin this tlrllilysis are DOE estimates. For the r'lext three years, whiclt arc uildur

ucmsidcratior_ li+r the current decision, the estimated Government sllare of petr¢)leum productiort

levels under shut-in are 57,490 BOPD ot' crude oil in 1991', 24,960 BOPD in 1992; 12,()()()BOPI) in

1993; lind l()+2(X)BOPD irt 1994. The naturtil gas producth)li cstirnates for ii shut-irl NPR-I are

277,{)(il MCF/D. in 1991; 117,312 MCF/D ii£ l<:g)2; 56,40t) MCF/D in 1993; aru.I 47,94(} MCF/I)in

1994. Natural gas liquids production estimates ['or shut-in are 471,446 GAL/I) in 1991; 199,(_+18

GAI.,/D irt 1992; 95,97(} GAI_,/D in 1993; and 81,575 GAL,/D in 1994, The anrtual cost cstirrtatcs l'¢+r

shut-in productiort ot' tlm total field in 1990 dollars tire $187,7 million irt 1991, $82.5 million in 1992,

$49. l n'Lilliori in 1993, and $42.8 tnillion in 1994. An indcfirlite shut-in, as annlyzed in this study,

reduces l)roductioll to minimal levels and renlaills there until a rlational dct'ense emergency requires

its rcsuml)tion, as ot->t_osed to a perpetual shut-in, where the NPR-1 would Ininirnizu production

with{+ut resumption.

3, l,tlfl'tJl,tN '1"O I'I't()i)UCTI()N

In the event o1' tl national emergency, it rnay be necessary t() ewlluate the l-)OssibilityoF re-

¢)l)ening NPR-1. There is no c'xisting law that authorizes intermediate produetit)n restart tit NPR-1

from a shut-in status unh'+ss a national detEnse need is l'ound by the Secretary tlnd approved by the

President, and C()ngress auth()rizcs production irt a joint rest)lution. National defense is defined

under existing law its iru,:luding the "needs ()t', and the l>lat_ning and prel)aredness t() meet, essential

defense, industrial, and military emergency energy requiretnents relative to the natior_al safety,

Ii_._ • ........... Z Ill I I .... II IIIIIII,_Z] .......... 7
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welfare, _nd eccmomy, pnrticulnrly resulting from l'orc:ign militnr.v or ec(_m_rnic _ctions". Ttacrcfore,

in tl'_ent',sencc t_l'n nntionnl ctcA'c_nseneed, new Icgisl_tion wc)uld I',e mcluircd tc)ira:reuse NPR-1 crude

_',il i_rc,.lumion to nn MER level l'rt)rn the :_hut-in level.

This study nssume,_ thnt procttmtit)n would resume in the your 2()()()ii' the _hut-in option were

ndol)tecl, either ,ts u result oi' _t new policy anti legislative clecisiota (_r in l*esptmse to lt supply

emergency, As discussed in the li)llowing sectit)n, art ultertaatiw.', price lmth la_s been constructed as

a possible simulati(m of emergency market conditit)ns,

For purposes o1' this investigation, it was _ls:;utned tht_t NPR-I l)rOduction could be incre,tsed

slowly t'mln tlm shut-in level within u few days uftcr the begirlrling o1' nn emergency and that

production could be expounded grttdu_lly until ml_ximt|m production was re_lched within 12 to 18

months. This is an extremely optimistic _lssumptit)n bec_lusc it implies that there would be sufficient

foreknowledge of _m interruption to permit legislutive, buclgct_lry, nnd contractual amtngements to

be in place _t the time _n emergency began. A hypothetical nationnl oil supply shortfall was

po,_tul_ted to occur in 20(_), whida would trigger the resumpti()l_ ()1"NPR-I producti(m by 2()01. lt is

expected tlmt some reservoirs that nrc produc, ed at very low levels might nctually exceed their current

levels briefly when returned t() MER by 20()1, resulting in a temporary production "bulge", Figure

III-4 shows the Shut-lh Case with resumption at MER contrasted with the lntermedi_ttc Production

Case.

A return to production could be significantly delayed ii' the level of environment_l operati_)g

permits currently held by NPR-1 war; not maintained during shut-iu, NPR-1 now maintains over 630

nir quality permits on the federal, state and local levels at a cost of t_bout $50(),()()0 _ year. NPR-I's

air and water quality compliance and endttngered species progr_m require extensive time and

[!lanning. In order that the Reserve be uble t(_ respond to a return to production in an emergency,

NPR-1 would have to maintain its environmental permits and programs during a shut-in period at the

level required ttt MER producticm,

1111 ............ , r l |1" iii ._ iiii _ i ii _ i ii _ iiiiiI .
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E. PETROLEUM PRICE ASSUMI'TIONS

1. NORMAL MARKET CONI)ITIONS

Four different petroleum price cases are used in this analysis. First, the price assumptions

associated with the President's FY 1991 budget are used. These are termed "OMB" in the text. The

budget document provides price assumptions for only five years; the longer-term projections were

derived by extrapolating from near-term rates o.f growth. Also, the Energy Information

Administration's (EIA) world oil price paths from the Annual Energy Outlook 1990 (AEO 90) are

used to derive representative Base, High, and Low revenue streams through 2020, which is near the

economic limit for several reservoirs at NPR-1. The AEO 90 projections were published tor the

period through 2010; for this study, these projections were extended to subsequent years by applying

the growth rates prevailing at the end of the published series. Ali price streams are also adjusted to

reflect the California regional market. 12

Figures III-5, Ili-6, III-7, and III-8 compare the different oil, natural gas, and propane price

paths used in estimating the range of revenues from NPR-1 that could result from different future

market conditions.

Two primary crude streams are produced at NPR-l"

• Stevens Zone: API Gravity 35 degrees, Sulfur content 0.5 percent;

° Shallow Oil Zone: API Gravity 25 degrees, Sulfur content 0.7
percent.

These are lighter and sweeter crudes than are produced in neighboring fields in Kern County,

California, and compare well with mid-continent crudes that are good gasoline and heating oil

producers in sophisticated refineries. They are also higher quality crudes than generally are expected

to be available to the US from the world oil market during the period 1990-2010 and should

12For comparison, NPR-1 average year-to-date prices through May 1990 were: crude oil -
$18.98/barrel; natural gas - $2.55/MMBTU; propane- $0.36/gallon; butane - $0.30/gallon; and natural
gasoline - $0.47/gallon.
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therefore have a higher refining and market value than the average Mideast crucles imp(3rted tr) the

LIS.

The baseline price case uses real prices or prices that are expected to occur in succeeding

years but with intlation factored out beyond the base year of 1990, Inllation likewise affects costs

of operation, and these costs are adjusted as weil. Real prices then become a forecast of future', w_lue

in 1900 terms.

2. OIL SUPPLY I)ISI/UI'TION

A critical national defense emergency, such as a major oil supply disruption, could trigger the

use of the NPR if it were being used as a discretiona .rysupply in the event of a global or regional

shortfall. An analysis based on a US supply emergency and the Shut-In Case was run to illustrate

some of the price.effects and to reevaluate the net present value (NPV) of net economic benefits.

It was assumed that there was an international oil supply disruption in the year 2000 that caused

prices to increase, in real dollars, to more than twice the level in the AEO Base Case price path. In

this case, it was assumed that prices would, subsequently decline; by the end of three years, the

original AEO Base Case price path would be regained. Figure III-9 illustrates this effect for the

Stevens Zone price forecast.

i ii J.ii , ii ii i, II I II I ni
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lr, COMPARISON OF SHUT-IN ANl) INTERMEI)IATE I'ROI)UCTION CASES

1, NATIONAL ECONOMIC IMPACTS

The direct impact of Elk Hills production on the economy can be characterized as the

difference between the wdue of the hydrocarb(ms produced for use in the oil market and the costs

of such production, Both tlm production wllue and the associated costs are affected by the continued

production,

A major feature of the decision is that the Shut-In Case would defer both production and

costs for an extended period, until a second decision was made to resume production. The analysis

uses discounted present value techniques, employing a 10 percent real discount rate, to illustrate

these timing effects, Costs are deducted from the sales w_lue of production to derive a net present

value (NPV) of decision alternatives under a variety of price assumptions.

"Fable III-3 presents the results of this analysis for various oil price forecasts under the no-

disruption circumstances, using the Intermediate Production Case presented earlier in this chapter.

NPV is calculated through 2020 only, since some price cases produce negative cash flows in later

years.

TABLE I11.3

ELK HILLS E(2ONOMIC VALUE, 1991-2020

(NPV in Millions of $1990)

Price Case Intermediate Production Shut-ha

OMB 2,023 1,257
AEO-I.x)w 2,495 2,039
AEO-Base 3,572 2,929

AEO-High 4,373 3,599
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Undor ali l'our sots c_['price assunaptions, the net present value of continued l_roctuc,tior_

substalatially cxcccds the net present value of shutting in the l'icld. This analysis int:ludes tacit c_nly

the direct et'fccts ¢m the Federal budget t'r¢_rnchanges in tkc value t_t'Federal _wricrship interests in

the field but also the clTccts of ii loss oi.' " , 'C.lacvrola s share oi' procluctiori, Table III.4 provtclos tlm

direct Federal Budgt'.t impacts associated with selected price cases,

'I'ABLI'_III.4

I,'EI)ERAL BUI)(;ET IMPACTS; 1991-2020

(NPV in Millions of $1990)

Intermediate t_roduction 13 Shut-In Difference

OMB Price Case

U.S, Revenues 2,788 1,920 868
Costs l,,244 1,011 233
NPV 1,544 909 635

AEO-Base Case

U,S. Revenues 4,028 3,258 770
Costs 1,273 1,011 262
NPV 2,756 2,247 509

As illustrated in Table III-4, the _;hut-in optit_n would greatly reduce the budget benefits of

Elk Hills.

13The calculations summarized in this table assume that the t'icld would be ,;hut in when its net

revenue stream becomes negative and stays negative. The two price paths have diffcrerit costs under
the Internlediate Production Case because net rcvonues would bccoirle negative earlier under the
()MB Price _a,'e'-'s _,than under the AEO Base C_lse.
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Sen,itly.l

I1' lln oil supply disruption t_ccttrs, there will be an increllsc in the murket value of NPR

pl'oduction, Deferring production until the period c)t'higher intlrkct value would crelitc the possibility

of ecorlornic gain, However, us illustrated in Table III-5, the NPV of continued productltm would

still be higher thlln the NPV of shut-in, (Note thllt this is lin estimtlte oi the nlllrkct vlllue of NPR.1

production', it does not consider the ccontmlic bermt'its of NPR production,)

TAilLE 111-5
NET I'RESENT VAI.,UE ()F ELI( HII.,LS

(AEO Base Case, Millions ot' $1_0)

No Disruptioi! Disruption

Intermediate Production 3,572 4,088
Shut-In 2,929 3,694
Diffizrence 643 394

The benefits that could accrue from a restimption of production would be delayed

considerably and do not provide convincing argumerlts for utilizing the NPR as a limited strategic

reserve. If, for example, an emergency occurred early in 2()0()--ltllowing several weeks for the

Executive Branch to acquire the budget authority to resume maximum production--total NPR

production could increase from approximately 5,700 b/d in 1999 to 50,5(X) b/d within a year. The peak

could only be. realized in the tbllowing year, at nearly 91,0(X)b/d. The lag time could be ft'ore 1 1/2

to 2 years after the emergency occurred, Thus, it would take an unusual disruption--one of extended

duration that occurred with ample t'orewarning.--for the shut-in reserve to be fully used.

Furtherrnore, the assumption made in this comparison was that such _ disruption would be

certain to occur, This assumption is not consistent with the Administration's recent assessment of

Strategic Petroleum Reserve size alternatives and is used here to illustrate that shut-in would not

yield nut economk: benefits under the most extreme set of assumptions.

1_ L iiii II I I I II • i . L I I III I IIIIIII IIII
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2, IMPAC'I' (}N NATI()NAI_ ENERGY STRATEGY

Ir_jt'.t on (.)ii Imp(_rt L,evcls

l[' NPR pr_)duction were shut in, lost pmducthm would be repl_med by incrcnscd imports,

This wotild be true tat_tjust l'_r crude oil but also t'or lost natural gns trod nntural gas liquids, Any

natural gas or natur_l gas liquids that would have been sold for public consumption must also lm

ccmsidered t¢_he It)st t'ucls and must someh_w be rcphmed,

A number t)l' factors complicate the matter of calculating the volurne ot7()ii imports that w()uld

be required tu replace lost l)roduction at the NPRs, Among these are:

• Use of tlit't'erent production scenarios (Shut-In, Maintetmnce,
Intermediate, and To(ni Development Cases);

• Shit'ting productiorl volumes of dit:'ferent fuels over time (e,g,, NPR-I
natural gas prt)ducti(m will rise in later years, as oil production falls);

• Use _t' dil'l'crent factors to convert different fuels to equivalent
w_lumes;

• Difficulty t_t!tbrec, astitag substitutability of fuels in the future.

A rough calculation of the need l'or additional barrels of oil imports is presented irt Table

III-7. The table preseltt,; the volumes of NPR.-1 production that would have to bw replaced by _il

iml_orts for the Maintenance, Intermediate, and Total Development Cases from 1991 through 2010.

Each column represe.nts the difference in energy production between one of the three productit_n

cases and the Shut-In Case. (Calculations are based on BTU equiwdents of imported crude t_il,

natural gas, and natural gas liquids.)14

14 Conversion l'atztots to barrels of crude oil equivalent (BOE) were derived from thermal
conversion factors found in the Annual Energy_R_.__evi__.ew___11989,Factors used were 5.9 million
BTU per I_arrel for imported crude oil; 1,0 million BTU per mcf for natural gas, t_r a
conversion factor of 1/5.9 or .17 to BOE; and 4,2 million BTU per barrel for natural gas

liquids (a rough conabination of tlm factors for butane, propane, and natural gasoline, which

iii " ' -- J'll- __ . II [1111 I III IIIIIIId IIII I ........ . ............ dll I
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These cases assume that NPR.,1 would be shut.in until 2000, Clearly, addllional oil lmp_rts

would bc needed ii' NPR..I were shut ti1, but oll import requirements would bc reduced whorl

produCtlt n was started agatn

TAIILE Iii-7

O11., IMI'OR'I'S REQUIREI)TO REPLACE LOST NPR-I I'ROI)UCTION
(THOUSANDS OF BARRELS P,ER DAY OF OIL EQUIVALENT)

Intermediate Total

Year Maintenance Production Dcvelo.pment

1992 37 47 58
1993 57 73 88
1994 25 70 84
1995 47 67 80
1996 40 64 77
1997 35 59 74
1998 31 53 70
1999 60 78 93

2000 -33 - I0 3
200 l -99 -76 -64
2002 -79 -62 -48
2003 -51 -48 -36
2()04 -34 -37 -23
20()5 -28 -29 -14
20(16 -21 -21'/ .,8

2007 -15 - t3 -4
2OO8 3 5 l1
2(IC19 2 4 8
2010 1 4 7

I1' wc_l'ld oil consumption increases in the 1990's time period and domestic oil prodtwtion

decreases, as projected in the National Energy Strategy Intcriln Report o[ 199(), the lack o1'NPR-I

pr(_duction could have a small impact on world oil prices in the same pcri(_d, 15 Tlm precise impac.t

o1' Nt:'R-I pr_ductitm on w(_rld t_il prices cannot bc readily quantil'icd, however, because ww'ld oil

arc prt>duccd at NPR-l), or a conversion factor of ,72 to BOlL

I:_ Interim Rt?p2kLrL__N_Ljjt.)rj_31Enc.'r__._.tI_'.at__qc_;U,S. Depart mcnt ()t' Energy; I)(_)E/S-(I()66P; April
1991),
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prices will be affected by much mc,re significant factors such as the rate i_l' eeononlic growth, the

acti(_ns o1' OPl!,',C rnembers that affect supply levels, and changes in m_rl..Ot)l!,'C oil production and

in n(m..¢_ilem:rgy l_roductit_r|, F(_r the nation as a wl'_ole, h_sing NPR-1 productil)u ,,viscid probably

result in a very small change in prices compared with changes brought about by other t'act()rs that

t,'c)uld nt't'cct ',,vorld oil prices,

ltjAEt'_.t2Yitag Fnergy Secu rity

Shutting in NPR-I st) that it could be used as an emergency ()ii reserve could ('Jnly reduce the

impact of n long oil supply disruptit)rl very slightly, Because returning NPR-1 to full productic)n

wc_uld require 6 tl) 12 months or more, it would have little bcne['it for disrupt,ems of less than one

year's clu|'atii)n,

The l'()llowing table compares the total sales of Elk l--Iitlsduring the period 2000-2004 inclusive
"_

under the Intermediate Producth)n Case and a Shut.In Case thnt assumes resumption of production

in 2()()().

TABLE I11-8

ELK IIlLI.,S PROI)UCTI()N (2000-2004)

=

Intermediate Pr(_duction Shut-In Difference

Ctu(.Ic Oil (MMB) 46,5 116.5 70,0
Nittutal Gas Sales (BCF) 283,5 :*,41,6 58,2
Natural Gas Liquids (Billion Gallons) ,7 1.() ., ,_...:_
"l"t_t_tl(MMBOE) 1()6.8 192.4 85.6

,,'ksillustrated in Table III-7, to achieve this 85.6 MMBOE increase in Elk Hills l)roductiim

during the l)eri()d of a presumed supply disrupti()n starting in 2()()()would require incrca,;ing U.S. ()ii

imp()rts by roughly 511 MMBOE during the period 1992 thri)t|gh 1999. (Oil equivalent to be

replaced by oil imp()rts under the Intermediate Production Case l'r()m 1992-1¢-_)9.)
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A sh__rt-tcrm crude t_il stIpply shortlige c'_lnbe retire effectively mot by tile dcvcl_l_nacnt iliad

dmwdc_wt] t_t'the Str_ltcgic Pctrc)lcunl Reserve, Undcr current pl_lris, tile SPR will c(_llt_lin750 rtlillit:_la

b_trrels t_l' crtttlc (,ii wlacn coml_lcl.cd. Mid-1990 SPI_ crude oil in'ecnt_)ry i:; n_>wtac_lrly ()1)()millic_n

b_rrcls, lt is cstim_ltcd tla_lt _l750 million b_lrrcl SF'R will be c_lp_tblc or dr_lwilagd_wt'l _tatl disttibuting

its crude _il inventory at the i'_te of 4,5 million BOPD, 'I"t'_ist'_tc is subst_nti_lly grc_tcr th_n the

current crude oil l_rt_duction rate _lt NPR-1. In surn, _ shut-in NPR-I wt_uld ta<_tbe _ta crrcc.tivc t)r

erricient ntc_lns oil l_roviding t_il storage t't_r use in _il oil sutgply disrul_tion bccstusc t:_t'the rcl_tivcly

low rate _tt which oil could bc l)roducc.d from the l_cscrve, the lclagth __1'time rcquit'cd t(3 st;_rt

pr(_duction _ftcr ttlc t_cld la_s been shut ira, _uadthe l_rge amount of prt_ducti(_n theft w(_uld need t(_

be dcrerrcd rcl_tivc t(_ the qu_ntity of (_il m_de _wail_ble in an emergency,

• ;_- i I I , ,rl .......... i i I ..... :
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3. LOCAL AND REGIONAL IMPACTS OF NI'R-1 StlUT.IN

Consumers

Shutting in NPR-1 would likely result in an increase in the cost of refined products in the San

Joaquin Valley of several cents per gallon. The supply of locally produced products would decline

and the price of the products would rise. Some local refineries might close or curtail their production

as the supply of feedstocks declines. Furthermore: the price of available t_eedstocks should climb

because there would be less competition and because transportation costs to bring in crude oil from

Los Angeles would increase. Also, San Joaquin Valley refiners may have to modify their plants to

refine heavy crude oil. These additional costs for crude oil, transportation, and equipment would be

passed on to consumers in the form of higher prices. /ks the supply of locally produced petroleum

products declines, retailers will import more products from outside the region. The increase in

transportation expense for these products would also be passed on to consumers.

Employees at NPR-1

Approximately 1,300 persons, including Government personnel, support staff, and employees

of Bechtel Petroleum Operations, Inc., Chevron U.S.A. Inc., and numerous subcontractors arc

currently employed in NPR-1 activities. If the Reserve were shut-in, staffing would decline, probably

to less than half of the current level. Rough projections of staffing levels under the Shut-In Case for

FY 1991 through FY 1994 are presented in Table III-9. These estimates are based on the

assumption that the field would have to be maintained so that it coukt reopen someday. Reservoirs

would have to be monitored and maintained, and ali environmental and other operating permits

would have to be kept current. In addition to the loss of direct employment, indirect unemp!oyment

would result due to the drop in the general need for goods and services.
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"FABLE I11-9
NPR-1 RELATED STAFFING FOR SHUT-IN

Staffing Level
Organization FY 1991 FY 1992 FY 1.993 FY 1994

Government (Including Support.) 58 56 52 46
Bechtel Petroleum Operations, Inc. 733 718 335 335
Chevron U.S.A. Inc. 23 25 25 25

Subcontractors 450 150 150 150
EG&G 16 16 16 16

i

TOTAL 1280 965 578 572

Independent Refiners

Independent refiners in southern California purchase Elk Hills light crude oil directly from

the Government or indirectly through crude oil traders. Some of this oil is moved by pipeline to

independent refiners in the Bakersfield area, and some is mixed with heavier crude oils from the San

Joaquin Valley and transported to the Los Angeles Basin through the Four Corners Pipe Line

Company's lines 1 and 63.

Several small independent refiners in the Bakersfield area, including Kern Oil and Refining

Company and Sunland Refining Company (a subsidiary of Lunday-Thagaard Company), depend on

Elk Hills light crude for their refineries. Elk Hills is the largest block of crude oil production that

is not controlled by a major oil company and is virtually the only source of light crude oil run by these

refineries. They are designed to convert light crude oil to gasoline, military and commercial jet fuel,

diesel fuel, and fuel oil. Many of them would not be able to acquire suitable replacement crude oil

if Elk Hills were shut in. Figure III-10 is a pipeline map that shows refineries and pipeline links in

the Bakersfield-Lx_s Angeles area.
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FIGURE III-10
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The alternative sources of crude oil that would be available to independent Bakersfield

refineries are San Joaquin Valley heavy crude oil, Alaska North Slope (ANS) crude oil, various

foreign crudes and, perhaps, Outer Continental Shelf (OCS) crude oil. Crude oil from Elk Hills'

Stevens Zone averages about 36° API, whereas local heavy crude oils are about 13° API and ANS

is 27° API. II' OCS oil is available, it is expected to be about 19° API and to contain 3.5 to 4.0

3erccnt sulfur. Conversion (if the refineries that currently use Elk Hills crude oil to heavier crude

oil would be expensive, and environmental permitting requirements might make it impossible in some

cases.

During the past few years, the light crude oil production that exists in the San Joaquin Valley

has declined at a faster rate than heavy crude oil production. In view of this change in the balance

between light and heavy crudes, NPR-1 production is even more essential for the southern California

market. Consequently, a shut-in of NPR-1 would disrupt the refining industry in the San Joaquin

Valley. While most of the refiners believe that they could adjust to a gradual change in crude oil

quality, a sudden change that requires a large capital investment could put them out of business.

The only way that Bakersfield area refiners can currently receive ANS crude oil is by truck,

since no pipelines run from ports to Bakersfield. (The only Common carrier pipeline in the area,

Four Corners Pipe Line, carries crude oil from Bakersfield to the Los Angeles Basin.) In order for

Bakersfield refineries to receive ANS crude oil, it would have to be terminalled and trucked to

Bakersfield at a cost estimated to be about $2.15 per barrel. The combination of increased

transportation costs, lower product value and increased processing cost (because of the additional

capital investment required) would make these refineries noncompetitive.

The approximately 20,000-30,0(X) BOPD of Elk Hills crude oil that go to the I..,os Angeles

Basin are shipped by Four Corners Pipeline as a blend of light and heavy crude oils with a gravity

of about 27 ° API. It is distributed to several major and independent refiners in the Los Angeles

Basin.
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Tile independent refiners in the Los Angeles Basin that currently use Elk Hills crude oil also

process other crudes, such as ANS or foreign. ANS crude oil has about the sanle gravity as the mix

that comes through the Four Corners pipeline and, of course, imported crude ()ii can have various

characteristics. The main concern of independent refiners in the Basin is that an Elk Hills shut-in

would raise their crude oil acquisition costs, while the major oil companies' crude oil acquisition costs

would not change. Accordingly, independent oil refiners in the Basin would become less competitive.

The refining segment of the California petroleum industry is concentrated and, because it is

somewhat geographically isolated, it is not influenced to a great extent by relining activity outside

California. The impact of Changes within this concentrated market, thert;tbre, is often significant,

even if the changes are small. The top seven refiners, ali major refiners, account for about 80

percent of the refining capacity in California. The remaining 20 percent of refining capacity is shared

equally between other integrated oil companies and independent refiners. Together, they provide

a substantial additional competitive element in the market.

Historically, independent refiners have bought a large volume of NPR-1 production from

DOE. The small independent refiners in the San Joaquin Valley are heavily dependent upon NPR-1

production as a secure and independent source of supply. These refiners would probably close their

refineries permanently if NPR-1 were shut in. The loss of this refining capacity might not be

significant in a more competitive market, but this loss would pose a serious concern in the highly

concentrated California market.

The San Joaquin Valley independent ret'iners that would suffer the largest negative impact

from the shut in of NPR-I have a total of roughly 400 to 5(X)employees. If those refineries closed,

those jobs would be eliminated. In addition, an undetermined number of jobs may be eliminated

from Los Angeles Basin refineries that could not compete at the higher prices of crude oil expected

to prevail after shut-in. Some of the refiners may be able to modify their plants to handle increased

amounts of heavy oil. Since individual refinery economic data are not available, it is impossible to

determine precisely how the refiners wCmld adjust tc) a sht, t in of NPR-I.
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Independent Producers

Most independent oil producers in the southern San Joaquin Valley produce heavy crude oil.

Those producers that are not connected to a: heated pipeline owned by one of the major oil

companies have only two options for transporting their oil to a refinery: two unheated Four Corners

pipelines and tank trucks.
i

Currently, Four Corners Pipeline will not ship a crude oil or a blend of crude oils tha t. has

an average gravity of less than 27° API. About two barrels of Elk Hills crude must be blended with

one barrel of heavy local crude to make an acceptable mixture. If Elk Hills were shut in, the state's

largest crude oil source not owned by a major producer would be reduced. The supply of light crude

would be reduced, and Four Corners would have to move a thicker oil. This would result in a lower

operating rate and would force Four Corners to increase tariffs to cover its costs.

Some heavy crude currently moves from San Joaquin Valley producers to refiners by truck.

Asphalt refiners need a heavy crude as a feedstock and prefer their oil undiluted by the Elk Hills

crude. However, moving crude oil by truck is more expensive than moving it by pipeline. The cost

to move crude oil frorn Bakersfield to the Los Angeles Basin is about $0.55/bbl by pipeline and

$2.15/bbl by truck.

Some of the natural gas currently produced at Elk Hills is used to produced steam t!or

enhanced recovery of heavy crude oil from other oil fields. If this source of natural gas cannot be

replaced because of pipeline capacity or if the natural gas were only available at a higher price,

recovery of heavy crude oil by EOR might decline.

Four Corners Pipe Line Company

The Four Corners Pipe Line Company is the only common carrier pipeline available to move

southern San Joaquin Valley crude oil to refineries in Bakersfield and the Los Angeles Basin. As

II II
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noted in Figure 111-10,Four Corners carries crude oil from Elk Hills to three refineries in Bakersfield

and has two pipelines, Line 1 and Line 63, that go to refineries in the Los Angeles area.

Four Corners currently requires shippers to nominate crude oil with a minimum average

gravity of 27" API. Shippers can deliver hea W crude to Four Corners' Lake Station, where the

company maintains several mix tanks in which crude oils of different gravities can be blended until

the average gravity meets the 27° API standard. Four Corners then ships the blended crude oil

tt_rough its pipelines. Four Corners also accepts crude oil at several other points along its pipelines;

however, at these points, the crude delivered must be a minimum of 27" API. Shippers may also

deliver their oil to custom blenders who will mix the crude oils to the required standard and deliver

the blend to the pipelines. The pipeline has a capacity of 125,000 BOPD of 27° API crude oil but

c(_uld move smaller volumes of heavier oil, and a loss of Elk Hills crude oil would reduce the API

gravity of the oil in the Four Corners system.

The level of shut-in production would probably leave an insufficient supply of light crude oil

available to operate both Four Corners Lines 1 and 63. Chevron and the Bakersfield area refineries

would probably bid aggressively for this oil. If F'our Corners no longer had Elk Hills crude oil to ,ship

to Los Angeles, it would probably close Line 1 and heat Line 63.

Four Corners has investigated the possibility of reversing its pipelines to carry Alaskan North

Slope (ANS) crude oil from Ix_s Angeles to San Joaquin Valley refineries, lt concluded that the

market would not be sufficient to justify the expense of reversing the pipelines.

Some cutback in employment at Four Corners would be expected if NPR-I is shut in bet:ause

revenues from the pipelines would decrease. I-Iowever, employment could return to former levels

if Line 63 is heated and shipments of hea W oil increase.
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Trucking Compa .hies
r

The short- anct Long-term impacts of a shut-in of NPR-1 on tank lruck companies are not

clear because the industry would be subject to conflicting influences. Ali Elk Hills natural gas liquid

production is currently shipped by truck. If Elk Hills were shut in, trucking companies would lose

a substantial portion of the natural gas liquids shipping business. However, the loss of Elk Hills crude

oil production should increase the demand f(,r other local crude oils, and truckers may be able to

move some of this additional heavy oil production. Thus, the effects of shut-in on employment in

trucking companies in the short-term are impossible to determine precisely, although it would seem

logical that employment would fall.

In the long term, if Four Corners Pipe Line Company heats Line 63, it will be able to

transport even more heavy oil than it can currently move. Then, trucking companies should lose any

additional heavy oil business they picked up as result of increased local production after NPR-1 shut-

in, as well as losing the NPR-1 natural gas liquids business.

4, IMPACTS ON NATIONAL DEFENSE CAI'ABII.,ITIES

Impacts on National Defense Petroleum Requirements in a War

DOD's petroleum requirements in a war involving multiple theaters and full mobilization

could increase two or three times from current peacetime requirements of approximately 500,000

BOPD. This higher level of demand could occur very quickly, and difficulties in meeting it may be

exacerbated by supply system disruptions. To meet that requirement, DOD has war reserves of

military fuels to sustain combat operations until expanded supply channels can be opened, lt should

be noted that these military fuel reserves are designed for wartime use and are not intended for use

in peacetime energy emergencies.

_
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DOD Impt3cts During Peacetime (,)ii Supply DisAalptions

As noted above, I)OD's peacetime use of petroleunl totals about 50{),0()() BOP1), and this

demand is expected to increase modestly in the future, When market conditions are expected tr}

adversely affect, or have adversely affected, DOD's ability to acquire defense supplies to meet

peacetime, surge, mobilization, or wartime requirements, DOD may pursue the following authorities'

• Waiving provisions of law prescribing procedures for forming contracts
or regulating the pcrlbrmance of contracts to expedite or facilitate
obtaining petroleum not otherwise available to DOD under 10 U.S.C.
2404.

• Requestin_ the DOE to provide DOD access to any portion of the
U.S.'s share of crude oil produced from the NPR with reimbursement
at the market price for DOD's use, exchange, or sale under 10 U.S.C.
7430(1);

• Recommending to the President that DOD be given the right of first
refusal to purchase at the market price ali or any portion of crude oil
produced from the Outer Continental Shelf for its use or for
acquisition by exchange under 43 U.S.C. 1341(b);

• Recommending to the Secretary of Ener:w and/or the President the
necessary actions to be tak¢:n that will lead to drawdown and
distribution of the SPR and/or that crude oil from the SPR to be

allocated for use by DOD under 42 U.S.C. 6241 and the SPR
Distribution ("drawdown") Plan;

• Requesting DOE to provide Defense Production Act of 1950 (DPA)
energy product priority assistance that would permit DOD to obtain

petroleum supplies from domestic refiners or other suppliers on a
priority basis.

While these emergency measures can be used ira the event of war, they are prirnarily for

peacetime energy emergencies. Recent reductions in DOD fuel stocks make these emergency

authorities ali the more important for defense readiness.
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Maintaining an adequate crude supply to the Inarketplacc by tlrawtlt_wn ¢_1'the SPR can

provide substantial assurance that defense fuel needs art' stltist'ied, 13{.3113stands tt_ I'_enet'it directly

or indirectly in thrc,e ways from an SPR drawdown, First, SPR ct'ude t_il will increase the level ¢_1'

supply available to the marketplace, so historical defense suppliers will have more l_etroleum to refiiIt_

and be butter able to rnaintain fuel deliveries for defense ctmtracts, Seccmd, the release of SPR oil

into the market will facilitate procurement and reduce the costs of defense purchases on the o[}Cll

market. Last, although there are no current plans to do so, the Secretary of Energy could direct up

to 10 percent of an SPR drawdown to DOI3 or its suppliers t't_r defense purposes. (The Secretary

taas discretionary authority to direct up to 1() percent of an SPR drawdown to various users,)

Continued Production

Continued production of NPR-1 li_r another three years would provide lt secure source c_f

supply equivalent to about 13 percent of DOD's peacetime needs in an oil supply disruption. A

Petroleum Transfer Agreement was established between DOE and DOD and used from 1981 through

1986 so that NPR-1 production could be exchanged for refined products to help DOD meet its needs.

This reduced DOD's need to purchase oil (_tathe open market or to consider requesting DPA priority

assistance to obtain required t_il supplies. This agreetnent is still in effect today; however, it laas not

been utilized since 1986. To assure supplies for DOD, ali contracts for the sale of NPR-1 crude oil

include a 10-day cancellation clause in t_rder to make such oil available to the DOI) in an emer!,,ency.

Shut-In

A primary weakness of shut-in NPRs for use in short-term disruptions of oil stlpplics is the

relatively long time required to resume full production. It is estimated that six months tc_a year or

more will be required to bring a shut-in NPR-1 back to production at the maximum efficient rate, and

it may require as much as one year. In that period, it is likely that DOD will have resolved its supply

problems by other means before NPR-1 could provide significant production. Even if NPR-1 c_uld

be brought back to full production m_re rapidly, DOD would still need to acquire over 85 percent

of its petroleum requirements from c_ther sources during a peacetime oil supply disruption.

ii __ m, , i i rml a i ilnnla iaH i a I a Ii I .
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While DOD's fuel ncecls slgnificttntly cxcccd NPR-1 production, Nt'P,-I still plttys l_n

iml)t_rtttnt role, in I)OD's oil acquisition strategy, Shutting in NPR. 1 wt)uld nlltk¢ NPR-I i_roductitm

unttvnilablo ill tt't¢_etlrly stttgcs o[' nn energy emergency trod couM '," ' ","" ',. seriously hnrrn L (DI)s l'ut_lsituatit,n

during li pcltcctime energy emergency,
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IV, CONCLLSiONS

lt is tlm cont',lushm o1'this report theft lt is in the3n_ltion_tllr_tc.',restto c',ontinue pr¢3clueti¢_r_¢_t'

the Nnv_ll Petroleum Reserves t'or another three yenx's thrcmgh April 5, 19¢)4, This c,¢_Iw.lusionis

bnsed on n number of study findings resulting t'mm the COml_nriscmc_l'a shut-in scen_lrio nrel _1runge

of continued production rutes, These t'indings have been presented in det_lil through¢_ut this rept_rt,

In summnry, the mint importnnt t'indings that hnve led Io the eont:lushm thnt the NPRs sht._uld

continue to be produced t_x'e:

. Net present wllue analysis shows the eccmomtc v_llue of Elk Hills is
higher under continued production tht_n from shut-in,

• Continuing production _t the nauximunaefficient rate l'or another
three yc_rs will provide significant revenues for the Federnl
Government during the period 1991-1,994,

• Production _t' the NPRs is not large enough to bc,nn importmat l'Imtor
in meeting defense or other needs in the event of an energy
emergency, In the event of shut-in, production could not be started
quickly enough to mitigate the short-term effects of an emcrgermy,

• Continued px'odtmtion means less U,S, oil imports _re needed,

• Continued production avoids substantial adverse ixnp_mtson the
C_fliforni_loil and gas industry, including refiners, pipelines, producers,
_nd end users,

• Shutting in NPR-1 would creute significant unemplwment in Kern
County, California.

• So many environmental and other permits are required to operate
NPR-1 that it would be uneconomical to let them lapse, even it' tlm
field were shut in. Consequently, it would be necessary to retain _1
work force to keep permits current, even during shut-in.

• Shutting in NPR-3 would deprive the Rouky Mountain areal of a small
hut needed _lmount oi' oil and the Ft;deral Governmerlt of small but
useful rcvenues, lt is likely that NPR-3 could nc_tbe shut in and

............ i . . ._nn, , i , . n..111 11 I . II I _ . II I I IIHill . II LT____--'_
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restarted agntn economically, sc_ the (;ovcrnment's best interest is
served by operating the t'icld as Icing as it is cct_tlt_luical t_ th_ so,

• 'l'he polenti_fl prt,duction rates nt NPR-3 nrc s_ slnall that therc', would
bc virtually no national dc,l'ensc value or t)thc,,r nati(_nal I)encl'it in
c(msorvirlg NPR-3 for future, use,

. Enhnnced oil recovery (EOR) tet.:l_niques underway ut NPR-3 have
the potentinl tt_ increase the ultimate recow.'ry I'rotn this Reserve,
Shutting in the Reserves would effectively negute the IgOR et'tbrts at

the site, Continued production will permit ct_ntinuatit)n of the long.
term EOR el'forts, which could subst_lntially incrense ultimate t_tal

recovery,

• Continued production will _woid adverse impact tm tht_ pcol_le und
industry of Casper, Wyoming, Shut-in would result in the Mss of
several hundred jobs in an occmomically-depressed area, Tl'lis t:ould
have an impact orr the responsiveness of tlm lot:al ecolaonay to n t'uture
energy emergency, as some servit:e l'irms could leuve the area if NPR-
3 were shut in,
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DepaMment of Energy

Washington, DC 20585

25 1990
To: Interested Parties

Under the Naval Petroleum Reserve _ Production Act of 1976 (Public
Law 94-258), the President must make a, formal determination every 3
years that continued production of the Naval Petroleum Reserves,

' including NPR-I (Elk Hills, California) and NPR-3 (Teapot Dome,
Wyoming), is in the national interest. Then, after the President
submits a report to Congress certifying that continued production
of the NPRs is in the national interest, production of the Reserves
may continue for up to 3 years.

',

The authority provided by the last Presidential determination runs
out in April 1991, A copy of the last Presidential report is
enclosed for your convenience. The Office of Petroleum Reserves is
currently drafting the report to Congress on whether extending NPR
production past April 1991 is in thenational interest.

'Themost recent reauthorization study, which governed production
for the 3 years after April 5, 1988, concluded that it was in the
national interest to continue production of the NPRs based on the
following benefits: a) obtaining Federal revenues, b) avoiding an
increase in oil import,costs, and c)avoiding the local and
regional impacts of shutting in production. Among the local and
regional impacts of shut-in for Southern California were
the loss of employments a lack of suitable replacement crudes,
higher refinery costs associated with heavier replacement crude
oil, and the disruption in operations of crude oil pipelines and
refineries.

Preliminary analysis indicates that the benefits associated with
continued production of the Naval Petroleum Reserves remain
unchanged; however, the Department is interested in your views on
the subject of continuing NPR production. If you are interested,
please submit your comments for receipt by June 15, 1990, to: NPR
Reauthorization Comments; Analysis Division; Office of Planning and
Financial Management; Office of Petroleum Reserves; FE-431, Room
3G045; U.S. Department of Energy; Washington, D.C. 20585. Any
questions may be directed to Jerry Hinkle at (202) 5B6-43BO.

Thank you for your cooperation.

Sincerely, . /

Af ,

Assfstant Secretary
Fossil Energy

I _11 .... I i i i Jl)ll I ...... i , ii
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RESPONDENTS

Alton Corporation
Bravo Energy Trading N.A.
Chevron U.S.A. Incorporated
Crysen Corporation
Four Corners Pipe Line Company
Golden West Refining Company
Kern Oil and Refining Company
Southern California Gas Company
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BASELINE PROI)UCTION CASES

Intermediate Production Case - OMB Price Path II-3
Shut-In Case - OMB Price Path II-4

Intermediate Production Case - AEO Base Price Path II-5
Shut-In Case - AEO Base Price Path II-6

Intermediate Production Case - DOE Share - OMB Price Path II-7
Shut-In Case- DOE Share- OMB Price Path I[-8

Intermediate Production Case - DOE Share - AEO Base Price Path II-9
Shut-In Case - DOE Share - AEO Base Price Path II-10

....
--- iii i .__ ii





<



_J
L_

_i_i !°_N__°_ii_°ii_'__'_°_o _ _

_ ,_,,o ,lo, , ,,, , i ***6 w,i

..... N_ N_NN_N_

_ _i°'_'_'_'__i_°_'_°°_'__°'''.'

z _ _d._g__ ..................

..... _____N_ _°_°................ _ _N , ,

llllilliltllllllllllllltililillll_lll

........ __ ........................

• __ _ ....... . oooooooooooo..........._,oooo....
M

Z



'9



LU

,-__ !°_'___-_'°°_-o_--_o-_-o°,,,,_,,_°.o , ,

............. __,,,_

,,,.,.,,,,,__o_ __ .................
I liltllllll Iltl i Ii i IIit I IIII

m

IIIIllllilllliltiilllliillllllllilll

_ _ _ 11 1 II llllllilAlll llillillillillil

N

Z



©
<



©
<,





NAVAL I'ETR()I_EUM RESERVES PAGE III,1

APPENI)IX 11I

MANAGEMENT OF SHUT-IN RESEI{V()IRS

......... - _ .... ---- .: ..... _ _II'l II I li 'ii li' -a::_V " -- .- "_ ± -- :: -

E

E



NAVAl., PE 1ROI..,I_UM RI,,SEI,_VES t:','\G 1_Ili-2

Jr _ f"_ _ L"_]i'_ °NPR-I SHL. I-IN __.t-_L,. (_perathmal strategy from reserw_trstandpoint

The currcxtt cwcr_lll strategy for shut-in at NI:'R-I is:

• Immediately shut in ali wells with lt_wwater cut (< 10% water, >9(1%
oil).

• Reduce pr_)ductit)n rate of high water cut wells.
• Maintain reservoir i)ressut'cs through gas injectit_ns.
• 1-)cvclol_ rctllc.dial program for each rescx-`',oir t_n an illdividual basis.

l:"our re';crvc_irs `'`"iiicontinue tc_be produced at current rates:

• 2B - this snl_lll rescrvc_i|' is nearing depiction, and ,,viii bc Icl't in
pt'oduc,tion to recover the nu_st reserves.

• Asphaltt_ - similar situation to 2B; identical 19roceduz'e,
• Dry Oil,' Zone gas production will ctmtinuc at present raw tc_

' prtwidc injcctitm gas tt_ maintain reservoir i_rcssure in Stevens Zone.
• (.arncros - gas production alsc_ needed for Stevens Zotw pressure

lll,:til-Itell a I1tzc.

Strategy for lhc remaining reservoirs is as t'c)llc_ws:

• MBB/3IS - tl:is largest and most complicated c_t'the Stevens reservoirs

will require c.oordinatk_n of a.number _t' activities tt_shut-in ctTectively
and without detriment to reserves: Shut in low water cut wells,

reduce rates in high water cut wells, and reduce water injection. (]als
injection ',','iii be resumed airing crest t_tJ structure, A remedial
im3grarn to test wells and plug c_t't",,`',ctstrata will bc developed.

• 26R/N&A Shales - shut in low water cut `'veils, reduce, rates irl high =
water cut wells, and continue gas injcstk_n,

• 24Z Sand - shut ira lc_wwatcr cut wells, reduce rates in high water cut
wells, reduce water injcctic)n, and initiate gas injection at crest _l'
structure.

• NWS - the Al-A3 Salads would be shut in tisirlg ttlc same procodtirt: i.<
as the 26R/NA Shales, by slautting in lc)w cut wells, reducing high cut
wells, and ccmtinuing gas injection. "l'hc A4-A6 sands, currently being
watet't'looded, require sitnple rcductkm of prt_dtwtion rates and water
injection rates. A remedial pr()granl to plug wet l)rOducing zones is o

also nccessai3,.
=



NAVAL PETR,OLIe_UM RESERVES PAGE III=3
,

i ,i i iii- .......... ._. _--- , ...... ., i i ....

• 31S C&D Shales -shut in low water ctlt and high GOR wells, initiate
gas injection to enhance rcscvvt)if-pl-cssurcs, and dcvcl(_p remedial
programs to plug wet zones.

• 29R/24Z Shales - same as 31S ('I) Shallcs.

• NWS T&N Shales - same as 3 IS and 2C)R.
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SENSITIVITY CASES,

Intermediate Production Case - AEO High Price Path IV-3
Shut-In Case- AEO High Price Path IV-4

Inter'mediate Production Case- AEO Low Price Path IV-5
Shut-In Case - AEO Low Price Path IV-6

Intermediate Production Case - AEO Disrupted Base Price Path IV-7
Shut-In Case - AEO Disrupted Base Price Path IV-8

Maintenance Case- A,_O Base Price IV-9

Total Development Case -AEO Base Price IV-10
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