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General Accounting Off’fce 
Washington, D.C. 20648 
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B2081fM 

July 25, 1986 

The Honorable Mike Synar 
Chairman, Subcommittee on Environment, 

Energy, and Natural Resources 
Committee on Government Operations 
House of Representatives 

Dear Mr. Chairman: 

On December 9, 1986, you requested that we continue to report on a 
quarterly basis, at least through fiscal year 1986, on the Department of 
Energy’s (DOE’S) progress in developing, filling, and operating the Stra- 
tegic Petroleum Reserve (SPR) and in complying with the requirements of 
applicable law. A list of prior SPR quarterly reports is contained in 
appendix III 

This report discusses events and activities related to the administra- 
tion’s progress in developing, filling, and operating the SPR during the 
third quarter of fiscal year 1986. Specifically, it notes the following: 

l The administration has no official plans to revise the moratorium-based 
fiscal year 1987 SPR budget submitted in February 1986, to recognize 
congressional actions affecting SPR development and oil fill. However, 
IX)E informally provided documentation on revised fiscal years 1986 and 
1987 funding needs to staffs of the Senate and House Committees 
dealing with DOE funding. Based on the release for obligation of the 
$166.8 million of D&S earlier deferral of funds, DOE estimated that for 
fiscal year 1987, an appropriation of $108.6 million is needed with no 
leaching, and $147.4 million is needed if leaching is resumed. 

. As of June 30, 1986, DOE planned to stop oil fill at 603 million barrels. In 
a May 22, 1986, report to the Secretary of Energy, we expressed our 
views on DOE’S site development and plans to stop oil fill operations.* We 
made recommendations concerning continued SPR storage capacity 
development and oil fill purchases in the current period of available 
storage capacity and funding and low oil prices. 

l DOE added 4.9 million barrels of crude oil to the SPR, bringing the total 
inventory level to 501.8 million barrels. The oil fill rate averaged 53,800 
barrels per day. 

‘Low 011 Prices Favor Increased Purchases (GAO/RCED-86-168, May 22,1986) Although DOE has 
not responded to our recommendations, the wsue of contmued 011 fill was presented to the President’s 
Domestic Policy Council for cowderation III early June 1986 The council IS expected to recommend a 
court of adion to the Prewdent m the near future 
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. As of June 30,1986, payments made from the oil acquisition and trans- 
portation account during the quarter totaled $63 million; unpaid obliga- 
tions totaled 863 million; and unobligated funds available for oil 
purchases totaled $690 million. 

l After delays resulting from administration attempts to defer funds and 
impose a moratorium on development, construction activities at Big Hill 
and oil distribution enhancement activities at the Bryan Mound site 
have resumed. 

. Various contracts for the operation of the SPR are nearing their expira- 
tion dates or the option dates for their renewal, notably the contract for 
the purchase of oil from Petroleos Mexicanos, the Mexican national oil 
company, which expires on August 31, 1986. 

. The first award-fee payment to Boeing, the SPR management, operations, 
and maintenance contractor, was based on an overall satisfactory per- 
formance rating. The fee totaled about S1.4 million, or about 66 percent 
of the 82.6 million maximum award-fee pool available. 

. DOE has taken or planned various corrective actions for improving 
future SPR sales as a result of DOE’S assessment of the results of the 
recently conducted oil drawdown test and sale exercise. 

Details related to these events and activities are provided in appendixes 
I and II. 

Objectives, Scope, and We limited our review, because of the time allowed, to providing pri- 

&fethodology 
1 

marily statistical information and highlights of major activities that 
occurred during the period. To obtain this information, we reviewed DOE 

program documents, publications, and studies, and interviewed DOE 

managers and operations personnel responsible for planning and man- 
aging activities associated with developing and operating the SPR facili- b 
ties. We also interviewed employees of DOE contractors. In addition, we 
observed the oil drawdown exercise, which was conducted at the Weeks 
Island site in April 1986. 

Our review was performed in accordance with generally accepted gov- 
ernment auditing standards, except that we did not verify the volumes 
or quality of oil that DOE received or the available capacity of SPR 

storage facilities. The effort required to do this was beyond the scope of 
this report. 

In accordance with your request, we did not obtain official agency com- 
ments. However, we provided DOE program officials with a draft of this 
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report and discussed its factual accuracy with them. We made appro- 
priate revisions as necessary. 

As arranged with your office, unless you publicly announce its contents 
earlier, we plan no further distribution of this report until 7 days after 
the date of this letter. At that time, we will provide copies to the Secre- 
tary of Energy and other interested parties and make copies available to 
the public upon request. 

Sincerely yours, 
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Appendix I 

Status of Strategic Petroleum Reserve Activities 
as of June 30,1986 

The Energy Policy and Conservation Act (Public Law 94-163, Dec. 22, 
1976), as amended, authorized the creation of a Strategic Petroleum 
Reserve (SPR) to store up to 1 billion barrels of oil for use in the event of 
an oil supply disruption. To meet the act’s goals, the Department of 
Energy (DOE) established a three-phase plan to store 760 million barrels 
of oil. 

Phase I of the SPR plan involved the storage of about 260 million barrels 
of oil and is now complete. It consisted of acquiring and modifying for 
oil storage existing caverns in salt deposits at Bryan Mound, Texas; 
Bayou Choctaw, Sulphur Mines, and West Hackberry, Louisiana; and a 
salt mine at Weeks Island, Louisiana, as well as constructing a marine 
terminal at St. James, Louisiana. 

Phase II involves creating new caverns through a leaching program at 
three of the Phase I sites to increase SPR capacity to about 660 million 
barrels. The leaching program entails pumping fresh water into salt 
deposits and removing the resultant brine. DOE injects oil into the top of 
the cavern as the leaching process creates the storage capacity. How- 
ever, as we previously reported, Phase II leaching was stopped on 
December 31, 1986, in anticipation of a proposed moratorium on further 
SPR development to be included in the administration’s fiscal year 1987 
budget.’ The budget also proposed terminating oil fill when a 600-mil- 
lion-barrel inventory level was reached. However, in accordance with 
requirements for filling the SPR in the Consolidated Omnibus Budget Rec- 
onciliation Act of 1986,2 the oil fill level was raised to 602 million bar- 
rels, and on June 23, 1986, DOE announced that it would purchase 
enough additional oil to bring the SPR inventory level to approximately 
603 million barrels. As of June 30,1986, however, DOE had no further 
plans to resume leaching or continue oil fi11.3 Consequently, a final com- 
pletion date for Phase II storage capacity development and ultimate oil b 
fill remains uncertain. 

Phase III, which was originally scheduled for completion in 1990, was 
designed to create additional capacity to reach the 760-million-barrel 
goal by expanding three existing storage sites and developing a new site 

%%atus of Strategic Petroleum Reserve Activities as of December 31,1986 (GAO/RCED-86-84, 
Jan. 29,1986) 

2The Consolidated Ommbus Budget Reconciliation Act of 1986 (Public Law 99-272) stipulates a mm- 
unum fill rate of 36,000 barrels per day for the SPR dunng fiscal years 1986, 1987, and 1988 until the 
SPR contains at least 627 million barrels of oil 

‘Leachmg actlvitles at West Hackberry and Bryan Mound were resumed on July 3,1986 
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Appendix I 
Status of Stratcglc Petroleum I&serve 
Actlvltlea aa of June 29,1996 

at Big Hill, Texas. Because of the time needed to develop capacity, activ- 
ities associated with Phases II and III have overlapping schedules. The 
administration’s moratorium proposals on SPR development also make 
this completion schedule uncertain. 

The SPR storage sites are connected by pipeline to three marine terminals 
for crude oil deliveries during site development and for oil drawdown 
and distribution during an oil supply disruption: 

l Seaway complex: The Bryan Mound storage site is connected to Phillips 
Petroleum Company’s terminal (formerly the Seaway terminal) in Free- 
port, Texas. 

9 Texoma complex: The West Hackberry and Sulphur Mines storage sites 
are connected to Sun Oil Company’s terminal in Nederland, Texas. The 
Big Hill storage site, when completed, also will be connected to the Sun 
terminal. 

. Capline complex: The Weeks Island and Bayou Choctaw storage sites are 
connected to DOE’S St. James marme terminal. 

The SPR Program Office in Washington, D.C., has overall programmatic 
management and planning responsibility for achieving the goals and 
objectives of the SPR program. Responsibility for SPR project manage- 
ment and implementation activities is assigned to the Oak Ridge Opera- 
tions Office (Operations Office) in Oak Ridge, Tennessee. These 
activities, as delegated by the Operations Office, are carried out through 
the Project Management Office (Project Office) in New Orleans, Loui- 
siana. On March 28, 1986, WE signed a 6-year management, operations, 
and maintenance (MOM) contract with Boeing Petroleum Services, Inc., to 
provide the necessary qualified personnel and services to run the gov- 
ernment-owned SPR facilities. DOE will retain responsibility for the 
overall project management and project technical direction, while the 
contractor will be responsible for the SPR’S day-to-day management. 

This report discusses activities affecting the SPR that occurred during 
the quarter ending June 30, 1986, including (1) the status of DOE’S fiscal 
year 1987 budget proposals, (2) oil fill activities, (3) the status of the oil 
acquisition and transportation account, (4) storage site activities, (6) 
contract termmations and anticipated contract changes in the near 
future; (6) the result of DOE’S initial assessment of Boeing’s performance 
as the SPR MOM contractor, (7) corrective actions taken and planned as a 
result of DOE’S assessment of the results of the recently conducted oil 
drawdown test and oil sale, and (8) our views on continued storage 
capacity development and oil purchases. 
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Appendix I 
Statue of Strategic Petroleum Reserve 
Activities aa of June 30,1986 

Fiscal Year 1987 SPR The administration’s fiscal year 1987 SPR budget initially identified a 

Budget 
total requirement of $149.9 million of nonphase-specific development 
and management funds. No funds were requested for storage capacity 
development and oil fill since the budget proposed a moratorium on 
capacity development effective January 1, 1986, and discontinuing oil 
fill at the 600-million-barrel level. In addition, the admimstration sub- 
mitted with the budget, deferrals of approximately $198 million m the 
SPR appropriation for capacity development and about $678 milhon of 
SPR petroleum account funds. The administration did not request new 
budget authority for fiscal year 1987. On the basis of the budget pro- 
posal, the balances of unobligated funds appropriated m prior years 
(primarily, the amounts proposed for deferral) were expected to be suf- 
ficient to sustain activities essential for maintaining SPR facilities in a 
standby-readiness state and to continue the distribution enhancement 
program. 

Since the budget proposal was sent to the Congress m February 1986, 
however, two major events have occurred that affect SPR development, 
On April 11 the Office of Management and Budget (OMB) released $166 8 
million in deferred funds for continuing SPR construction, and on June 
26, Congress completed actions on the 1986 Urgent Supplemental 
Appropriations Act,’ which rejected the administration’s deferral of $41 
million in the construction fund and $678 million in the oil account. In 
addition to the recent funding support, various amendments and resolu- 
tions have been introduced in the House and Senate that affect SPR 

development and oil fill. This legislation is virtually all positive in its 
support of the SPR, encouraging both the continued development and 
expansion of storage capacity as well as further acquisition and oil fill.h 

DOE officials have told us that currently they have no plans for issuing a 
revised fiscal year 1987 budget. However, on May 2, 1986, DOE officials b 
provided informal documentation to the staffs of the Senate and House 
committees dealing with DOE funding needs. Based on the release for 
obligation of the $166.8 million of DOE’S earlier proposed deferral of 
funds, $127.9 million will be expended for construction activities in 
fiscal year 1986, and $28.7 million m fiscal year 1987 On the basis of 
the expenditures, DOE anticipates a need for $108.6 million for SPR activi- 
ties for fiscal year 1987. In the event cavern leaching activities are 

‘The President s@ned the Bill lnt.o law on July 2, 1986 

5For example, S 2376 proposes an additional $1 bllhon m appropnatlons for each of fiscal years 
1987, 1988, and 1989 for acqulsltion of addltlonal 011 for the SPR 
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Status of Strategic Petroleum Reserve 
Activities aa of June 30,lfNM 

resumed and continued through fiscal year 1987, DOE estimates the 
fiscal year 1987 SPR funding need will be about $147.4 million. 

SPR Oil Fill Activities DOE reported that 4.9 million barrels of crude oil were added to the SPR 

inventory during the quarter ending June 30,1986, increasing the total 
SPR inventory to 601.8 million barrels. The 500-millionth barrel of oil 
was received at the SPR on June 1, 1986. All oil delivered this quarter 
was purchased under DOE'S 1981 contract with Petroleos Mexicanos 
(PEMEX), the Mexican national oil company. This contract expires on 
August 31, 1986, unless DOE takes steps to extend it. The average fill 
rate for the quarter was about 53,800 barrels per day The cumulative 
average fill rate for the first 9 months of fiscal year 1986 was about 
49,600 barrels per day. (See fig. II. 1 and table II. 1 for further informa- 
tion on SPR oil acquisition and fill activities.) Although DOE'S fiscal year 
1987 budget included a proposal to stop filling the SPR at 500 million 
barrels, DOE headquarters issued instructions to the Project Office to 
continue filling until the SPR contained 502 million barrels in accordance 

I with the Consolidated Omnibus Budget Reconciliation Act of 1985. On 
June 23, 1986, the Project Office was instructed to add an additional one 
million barrels of oil to the SPR to achieve a 503-million-barrel level. This 
last purchase is made possible because oil prices have been lower than 
DOE estimated. 

Of the 501.8 milhon barrels of oil in storage, 38 percent is sweet (low 
sulfur) crude, 60 percent is sour (high sulfur) crude, and about 12 per- 
cent is a combmation of lower quality crude oils. (See table II. 1 for SPR 

I oil quality specifications.) The sweet/sour crude oil mix will not change 
if the SPR oil inventory is capped at about the 503-million-barrel level, 
which DOE plans to achieve in late July 1986. 

Status of SPR Oil 
Acquisition and 
Tranpwtation 
Account 

According to DOE;, its oil acquisition and transportation account provides 
funds for (1) SPR oil procurements, (2) associated transportation costs, 
such as pipeline, tanker, and marine terminal activities, (3) operation 
and maintenance of the SPR terminal at St. James, (4) U.S. Customs 
duties, and (6) miscellaneous costs, such as administrative costs, associ- 
ated with acquiring and transporting the oil. A DOE official told us that 
m the event of an SPR oil drawdown, this account also would fund the 
federal cost of withdrawing the oil from the storage caverns and trans- 
porting it to the point where private purchasers would take title. 
Receipts from the sale of oil also go into this account. 
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During the quarter, DOE made payments of $63 million for oil acquisition 
and transportation. Program Office personnel stated that as of June 30, 
1986, DOE had unpaid obligations of about $63 million and unobligated 
funds of about $690 million. About $678 million of the unobligated 
funds account were in a deferred status until the President signed the 
1986 Urgent Supplemental Appropriations Act. 

SPR Site Development Overall, as a result of DOE’S earlier moratorium and the deferral of 

and Enhancement 
funds, SPR development activity has been delayed, in some cases as 
much as 6 months. In view of the 1986 Urgent Supplemental Appropria- 

Activities tions Act provisions, which overturned all SPR deferrals by the adminis- 
tration, DOE plans to resume leaching activities at the West Hackberry 
and Bryan Mound sites, including additional surface development activi- 
ties. At the end of fiscal year 1988, DOE anticipates that it will have 
developed storage capacity to the 600-million-barrel level. The comple- 
tion of surface construction activities by that time will allow DOE to con- 

tinue SPR development to its full 760-million-barrel storage capacity. The 
following sections discuss activities that have taken place during the 
quarter at the various sites and the SPR enhancements program. 

west 3 ackberry The West Hackberry site received 4.6 million barrels of crude oil this 
quarter, almost all of the oil that was added to the SPR. The oil was 
injected into storage capacity developed prior to the leaching morato- 
rium directed by the Program Office, effective January 1, 1986. As of 
June 30,1986, 16 of the 16 Phase II caverns contained oil with one 
cavern in the leaching-only stage. Six are full, containing a total of 60 
million barrels; 6 are in the final-fill stage, containing a total of 42.4 mil- 
lion barrels, with an additional capacity of about 7.6 million barrels; and 
4 are in standby status, containing about 11.8 million barrels. The one 

I 

Phase III cavern at the site is also in a standby status. 

In our January 1986 and April 1986 reports,” we discussed the Phase II 
cavern that is in the leaching-only stage. This cavern has been subject to 
testing and evaluation because of a leaching problem and a concern over 
cavern leaks. The data from the last test to detect cavern roof leaks that 
continued through May 1986 is being analyzed. However, a Boeing 
cavern engineer stated that preliminary tests detected no roof leaks. 

sStatus of Strategic Petroleum Reserve Activities as of December 31 ,m (GAO/RCED86-84, 
Jsn. 20, 1066); Status of Strategic Petroleum Reserve Activities ss of March 31,1996 (GAO/RCED 
86-161, Apr. l&$1080) 
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This engineer said that plans are to leave the nitrogen in the cavern 
until the data analyses are completed, then to bleed off the nitrogen and 
recover the oil (less than 10,000 barrels) that was injected during the 
leaching, but was trapped in the cavern’s roof until it was displaced by 
the nitrogen. This process is expected to be completed m August 1986. 
The Boeing engineer also stated that the cavern’s well requires changes 
to the piping to permit leaching once cavern development is resumed. In 
the interim, the cavern could be used, if needed, to temporarily store up 
to about 3.5 million barrels of oil, although technical factors and costs 
may limit such use 7 

Our April 1986 report discussed a corrosion problem in the crude oil 
pipeline between West Hackberry and the Sun Oil Company marme ter- 
minal m Nederland, Texas. Repairs were made to a 6-foot corroded sec- 
tion of this 42inch pipeline. A Boeing engineer told us that the 
subcontractor, C.E. Vetco, ran an mstrumented pig (an electronic mea- 
suring tool) through the pipeline from the Sun Oil terminal to West 
Hackberry during the period May 20 to May 23, 1986. The full report 
from C.E. Vetco on the results is expected m July 1986. The Boeing engi- 
neer told us preliminary information indicates that the pipeline has no 
other significant corrosion problems 

The instrumentation and control (I&C) work that started in July 1985 to 
convert the West Hackberry raw water intake structure (RWIS) from a 
manned (manual) operation to an unmanned (automatic mode) opera- 
tion continued during this quarter. The firm-fixed price contract with 
Coggins Systems, Ltd., for this work was extended from April 12 to June 
6, 1986, because additional software to be used in an electrical energy 
management control system was needed. However, the contract has not 
been closed, pending (1) resolution of punch-list items (mcomplete work 
noted by DOE m its walk-through inspections of the construction work) 
compiled during a 7-day performance acceptance test of the RWIS, March 
24 to April 1, 1986, which was not successful and (2) final acceptance 
evaluation by the DOE Readiness Review Board. The West Hackberry DOE 

site manager stated that the Readiness Review Board began its evalua- 
tion in late June 1986 to determine whether the contractor’s work can 
be accepted and the RWIS turned over to DOE. This evaluation will include 
assessing the original contract scope, contract modifications, inspection 

l 

‘On July 7, 1986, a blowout occurred at the cavern Prelunmary estimates mdlcate about half of the 
011 was blown out of the cavern with the nitrogen gas and brme Oil recovery and cleanup efforts are 
underway and the cause of the blowout 1s under mvestlgatlon by DOE 
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Bryan Mound 

documents, punch-list items, and any other documents needed to eval- 
uate the contractor’s compliance and performance. The site manager 
said that there are no plans for a second contractor-run performance 
test, but DOE will request Boeing to run a full operational test for final 
system testing and operational readiness review of the RWIS to be com- 
pleted by July 31, 1986. 

In our January 1986 and April 1986 reports, we discussed the West 
Hackberry brine disposal line rupture that shut down the site’s leaching 
activities on December 8, 1986, and Boeing’s study of West Hackberry 
repair options, including the condition of other brine disposal lines. 
Boeing issued a report entitled West Hackberry Brine Line Failure Anal- 
ysis, dated May 6, 1986. According to this report, a IO-foot long section 
of the West Hackberry brine line at a point 9 miles from the site con- 
tained severe channeling (corrosion) along the bottom of the pipe where 
the failure occurred. The pipe wall loss was gauged at about 80 percent 
and significant pipe wall loss overall was identified for about 400 feet 
on either side of the rupture. The study attributed this corrosion princi- 
pally to dissolved oxygen in the brine, which formed a highly corrosive 
electrolyte. The West Hackberry Boeing site manager said that tempo- 
rary repairs to replace the section that failed were completed on June 6, 
1986, and hydrostatic and flow tests were conducted to check for leaks. 
The brine disposal line began functioning again on June 19, 1986, with 
an interim capacity of 420,000 barrels per day. A larger project is 
underway to replace up to 2,700 feet of the brine line. A firm-fixed price 
contract to replace about 1,700 feet of the brine line was awarded on 
May 20, 1986, to Woodson Construction Company for about 8 1.5 million. 
The scheduled completion date for this part of the contract is August 13, 
1986. When the pipe replacement work is completed, the brine disposal 
capacity of the repaired pipeline is estimated at 600,000 barrels per day. 
If technically feasible, an instrumented pig may be used to verify the I 

overall condition of the pipeline. Subsequently, the pipeline’s capacity 
may be increased beyond 600,000 barrels per day. 

A site drawdown exercise has been scheduled at West Hackberry for 
July 16 and 16, 1986. A DOE management official stated that the goal is 
to move 1.2 million barrels of oil to the Sun Oil Company marine ter- 
minal in a 16-hour period, and to test the RWIS by achieving a 1.45- 
million-barrel raw water daily flow rate. 

The Bryan Mound site received only one shipment of crude oil this 
quarter because of a continuing project that began in March 1986 to 
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change the configuration of a Bryan Mound Phase I cavern to improve 
the site’s drawdown capability. 

Bryan Mound cavern 5 consists of two vertically aligned cavities or sec- 
tions, separated by a web of salt, but connected by a narrow opening 
similar to an hourglass that restricts oil flow during drawdown. When 
the cavern was acquired, two wells were drilled into the lower cavity, 
with the piping for one well passing through the narrow opening. This 
was to be used to inject raw water into the cavern during drawdown, 
with the second well carrying the oil up to the surface. In the late 
1970’s, large chunks of undissolved salt and mineral impurities (anhy- 
drites) dropped from the walls of the upper cavity. This clogged the 
narrow opening and pinched off the pipe string that passed through the 
opening. These factors combined to reduce the overall drawdown effi- 
ciency of the cavern 

Our April 1986 report discussed plans for two projects to improve 
cavern 6 drawdown performance and the overall drawdown capability 
of the site. The first project was completed on May 8, 1986, and involved 
injecting about 3 million barrels of water, which passed through the oil 
in the upper cavity and the narrow opening, to leach a larger opening as 
the water passed through to the lower cavity. The water displaced about 
3.2 million barrels of crude oil, which was transferred to Phase I cavern 
number 4. A Boeing engineer informed us that although sonar surveys 
have not been taken to gauge the increase in the size of the opening, an 
electronic tool used to log the location of oil and brine interface passed 
easily and cleanly through the opening (in the past, the logging tool 
would scrape and hang up on the ledge of the opening). 

A second project for the cavern was approved by the SPR Program Office 
and started on June 6,1986. A Boeing cavern engineer explained to us 
that the project proposes to leach specific areas of the lower cavity 
while simultaneously continuing to leach the narrow opening to jam the 
cavern’s two sections into a more unified single-cavern configuration 
The engineer said that the project will require an estimated 16 months, 
and the 30.8 million barrels of sweet crude oil now m storage will no 
longer be stored m this cavern when the project is completed: 30 million 
barrels will be transferred, in stages, to three Phase III caverns of lo- 
million-barrel capacity each and the additional 800,000 barrels will be 
transferred to cavern number 4. The oil transfers will occur as leaching 
progresses on the Phase III caverns and on the Phase I cavern 6. When 
the project is completed, cavern 6 will be designated for sour oil storage. 
The overall project objective is to achieve a sweet crude oil drawdown 
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capability at the site of 1.1 million barrels daily, which is not possible 
now because of the cavern 6 configuration. 

A DOE official also told us that a drawdown exercise is planned for 
Bryan Mound for August 26 and 27, 1986. This official said that the 
drawdown goal is to move crude oil for 12 hours at a daily rate of 1.1 
million barrels and for 2 hours at a daily rate of 1.3 million barrels. 
About two-thirds of the drawdown quantity will be sour crude oil and 
will be transferred to a nearby tank farm (Jones Creek), and one-third 
will be sweet crude oil transferred in a loop through a pipeline from the 
site to the nearby Phillips marine terminal and returned 

Boeing’s May 6,1986, report included an evaluation of the Bryan Mound 
brine disposal line. According to this report, the brine disposal line con- 
tained no observed channeling and is within safe operating parameters. 
The report noted that in the past, the Bryan Mound on-site brine line 
had experienced channeling, which had been repaired. 

B@you Clm%aw In our April 1986 report, we discussed the fact that DOE had awarded a 
firm-fixed price contract on December 18, 1986, to Dilco, Inc., for about 
$4.3 million to drill a second well and complete the surface piping con- 
struction for the Phase II cavern. On March 31,1986, DOE gave the con- 
tractor notice to proceed with this work, which is to be completed in 
about 426 days and is now underway. 

Also in our April 1986 report, we discussed the suspended development 
of the Phase III cavern 101 because of DOE’S proposed moratorium. Fol- 
lowing our opinion that construction funds for this project could not be 
redeferred under the lmpoundment Control Act of 1974, and the subse- 
quent release of the funds, DOE initiated contracting action for this b 

Phase III project. DOE released the invitation for bid (IFB) on June 16, 
1986, for construction of surface piping at the cavern and tie-in of the 
cavern to the oil, water, and brine pipelines. A pre-bid conference was 
held in New Orleans on June 30, 1986, for prospective bidders. Bids are 
due on July 16, 1986, and the work is estimated to be completed in 
August 1987. 

The Boeing brine line failure analysis report included an evaluation of 
the condition of Bayou Choctaw’s brine disposal line. The report stated 
that the oxygen content in the brine line was high, causing general chan- 
neling and pitting of the pipeline similar to that found in the West Hack- 
berry pipeline. 
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A Boeing contracting official stated that two areas of the brine disposal 
pipeline are candidates for repair work. One area is located at a point 
where the brine pipeline goes underground to leave the site. About 10 
feet of a 26-inch pipe at this point may need replacing, and if so, an IFB 

for this work is expected within 60 days of the decision to do the work. 
The other section of pipeline that may need repair is located in an 
underground stretch of 24-inch pipe leading to the disposal wells. Boeing 
has not determined the extent of the problem, but repairs at this point 
could involve from 10 to 60 feet of pipeline. The extent of the problem is 
expected to be defined m the next quarter. 

Boeing conducted an oil drawdown exercise at the Bayou Choctaw site 
over about a 46-hour period from May 6 to May 8, 1986, and declared it 
an “unequivocal success.” During the exercise, Boeing transferred about 
920,000 barrels of oil from the site to the St. James terminal at an 
average 011 flow rate of about 477,600 barrels per day. The exercise was 
designed to reach a predicted flow of oil to the terminal of 474,000 bar- 
rels per day. The exercise began on May 6, 1986, at lo*00 a.m. and, by 
11:30 a.m., had achieved an oil flow rate of 449,000 barrels per day. 
From 2.16 p.m., a 469,000-barrel-per-day flow rate was maintained for 6 
hours, and, by 12:00 p.m., the flow rate was maintained at about 
474,000 barrels per day for 32 hours. The exercise operated and tested 
pumps in various parallel configurations. 

During the drawdown, two brine water injection pumps failed to start 
automatically because of a problem in the control room instrumentation 
circuit board. The problem was evaluated during the exercise and the 
two pumps were started manually. A third pump shut down because of 
a temporary power brown-out and also was manually restarted. At the 
St James terminal a meter prover, which checks meter calibrations, 
failed but had no effect on the exercise. Overall, however, Boeing deter- 
mined that the objectives of the exercise were substantially met. 

Weeks Island The Weeks Island site conducted an oil drawdown exercise over a 41- 
hour period from April 22 to April 24, 1986. About 1.1 million barrels of 
crude oil were transferred to the St. James terminal up to a peak 
transfer rate of 690,000 barrels per day. Prior to the test, computerized 
modeling projections established the 690,000-barrels-per-day rate as the 
maximum transfer rate, about 100,000 barrels per day above the 
690,000 barrels-per-day design capacity for the site. Boeing declared the 
exercise an “unequivocal success,” and stated that the exercise met all 
objectives. 
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During the drawdown, both the submersible pumps in the mine and the 
booster pumps were operated in different sequences. A pressure switch 
that was relocated earlier-an action determined necessary during the 
coordinated test-sale exercise-operated successfully. The drawdown 
exercise began at about 8:00 a.m. on April 22, 1986, and, by 1:00 p.m., 
oil flow was at 680,000 barrels per day. The flow rate was gradually 
increased until it stabilized at 620,000 barrels per day for two 8-hour 
periods. Over the following few hours, the flow rate was gradually 
raised to the 690,000-barrel-per-day rate. The system was operated at 
that rate for an additional 16 hours. The final period of the exercise 
tested varying accelerated and decelerated flow rates. The test was con- 
cluded at about 6:00 a.m. on April 24, 1986. 

Only minor problems occurred during the course of the exercise. In one 
case, a booster pump failed to start because of problems with instrumen- 
tation and settings at low pumping rates. As a result, an auxiliary pump 
was brought on-line. In another case, a photographer using flood lights 
set off a fire alarm in the pump manifold room down in the mine. Also in 
the manifold room, personnel thought they smelled hydrogen sulfide 
emanating from one of the pumps, which had been shut down as a pre- 
caution. Monitoring equipment did not confirm the hydrogen sulfide 
leak. At another point in the exercise, a minor oil leak occurred above 
ground, adjacent to automatic sampler equipment. The automatic sam- 
pler equipment may be relocated at some future time. Overall, at both 
Weeks Island and the St. James terminal, the exercise was completed as 
planned. 

Sulphur ‘M ines DOE has not made final plans regarding future operations at the Sulphur 
Mines site. Studies have been conducted but no decision has been made 
pending resolution of policy and budget issues, primarily whether DOE 
should go beyond the current 603-million-barrel level of the SPR. 

DOE has provided OMB with both the economic and technical considera- 
tions involved with the closing of the Sulphur Mines site. If the site is 
abandoned and the oil removed, 26 million barrels of current storage 
capacity will be lost permanently since the site has been developed with 
a single drawdown option. According to DOE officials, replacement 
storage capacity would probably be developed at Big Hill or West 
Hackberry. 

According to DOE, closing the site has both economic and technical merit. 
The economic and technical advantage of closing Sulphur Mines will 
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remain whether the decision to close the site and develop other storage 
capacity is made now or as late as 1992. uoE projects over a $1 O-million 
cost saving in the first 6 years through the consolidation of storage 
capacities and a 190-million saving over a 20-year period. However, 
closing the site would require an initial investment of about $5 million to 
decommission the site-well-plugging and surface restoration costs- 
and about $8 million to leach incremental storage capacity and inject oil 
at the West Hackberry site. 

From a technical standpoint, closing the site and transferring the oil to 
West Hackberry would increase the current drawdown capability from 1 
million barrels to 1.4 million barrels per day. It also would increase the 
time for sustaining the maximum drawdown rate from 91 to 124 days. 

ig hill Construction work at the Big Hill site under the I-A and I-B contracts 
has been completed. Under the I-A contract (construction of on-site 
buildings and other central facilities, a leaching system, piping, and 

I instrumentation for five caverns), DOE took possession of the warehouse 
building on June 27,1986. Other facilities constructed under the con- 
tract, although completed, will not be accepted by DOE until punch-list 
items are completed. Under the I-B contract, DOE took possession of the 
RWIS facility, although additional corrective actions are to be taken on 
certain punch-list items. 

On February 181986, DOE began assessing the contractor $20,500 per 
day in penalties for not completing the contracts as scheduled. These 
penalties continue until DOE has accepted the work as substantially com- 
plete. Negotiations are underway to assess the appropriate amount of 
penalty costs that are due from the contractors 

On May 6,1986, DOE and the firms of Gregory and Cook, and Reading 
and Bates, signed a $34.4-million stage I-C contract for construction at 
the Big Hill site of a 13.2-mile brine disposal line; a 5.3-mile raw water 
line; and an overhead power transmission line between the HWIS and the 
site. These firms have entered into a joint venture agreement to proceed 
with these projects. The work is to be completed over a 340-day period. 
On May 16, 1986, they were given limited notice to proceed and initiated 
the purchase of the materials and supplies for the work. Full notice to 
proceed with construction will be given when the contractors obtain DOE 

approval on their plan for quality assurance and safety during the con- 
duct of the work. 
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A second contract-stage I-D-was awarded on May 13,1986, to 
Michael Curran and Associates, Inc., to construct a 26.2-mile crude oil 
pipeline from the Big Hill site to the Sun Oil terminal. Limited notice to 
proceed was given on May 16, 1986, enabling the contractor to start 
purchasing materials and supplies. The work is scheduled to be com- 
pleted over a 436-day period. Full notice to proceed was given by DOE o 

June 20,1986. 

A third contract will also be entered into for surface construction work 
at nine caverns at the site, including pipeline tie-ins to all of the cavern 
at the site so they can be connected to the oil, brine, and water systems 
An IFB was issued on June 9, 1986, with a bid-opening planned for 
August 8, 1986. All three of the construction contracts have resulted 
because of the release for obligation on April 11, 1986, of $156 8 milliol 
of construction funds previously deferred by DOE. 

SPR Oil Distribution 
Enhancements 

In our April 1986 report, we discussed DOE'S proposed enhancements to 
correct problems in the SPR oil distribution system caused when Texom; 
Pipeline Company and Seaway Pipeline, Inc., sold their interstate crude 
oil pipelines. DOE initially estimated that the required enhancements 
would cost $97 million. 

Proposed distribution enhancements for the Seaway complex consist of 
constructing a 40-inch, 46.2-mile pipeline from Bryan Mound to Texas 
City, Texas, and modifying the Phillips Petroleum Company’s marine 
terminal at Freeport, Texas, and the Atlantic Richfield Company (AHCO, 
tank farm and marine terminal at Texas City. This project will increase 
Bryan Mound’s current distribution capability from 390,000 barrels per 
day to 1 million barrels per day. Land acquisition for the new pipeline i, 
continuing, with the Army Corps of Engineers performing real estate 
appraisals and negotiating with land owners. 

According to a contract specialist, an IFR for the crude oil pipeline was 
issued May 1,1986. Bids were opened on June 20,1986. DOE awarded 
the contract for the pipeline construction on July 1, 1986. The contract 
specialist estimates that the cost will be about $23.5 million and that 
construction work could start as early as August 1, 1986. 

As we noted in our April report, DOE and ARCO signed a 5-year terminal 
enhancement and service contract for about $12.6 million. Contract 
negotiations between DOE and Phillips for Seaway terminal enhance- 
ments and distribution services have not started but are planned for 
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July 14, 1986. At this time, DOE does not know how long these negotia- 
tions will take. 

With regard to the Capline distribution system, DOE officials proposed 
metering and piping modifications for the St. James terminal and a 
direct pipeline connection between the Capline and St. James terminals. 
DOE estimated that these enhancements would increase the Caphne com- 
plex’s distribution capability to 830,000 barrels per day. According to 
an SPR official, conceptual design work for the enhancements has been 
initiated and is being discussed with Capline officials. 

Contkct Terminations Various prime contracts will expire or have options extended in the next 

and Anticipated 
few months: Petroleos Mexicanos (oil purchases); Aerospace Corpora- 

Changes 
tion (engineering support services); and Wells Fargo (site security). In 
addition, the initial period of a contract with Walk, Haydel, and Associ- 
ates, Inc., which provides architectural and engineering services for 
DOE's capital improvement program, expired on May 3 1, 1986. However, 
DOE exercised the first of three l-year options available under the con- 
tract at an estimated cost of $7.9 million. 

A second Walk, Haydel, and Associates, Inc. contract for architectural 
and engineering services involved with construction work for the Big 
Hill site expires July 31,1986. DOE has proposed that the contractor 
extend the present contract through September 1986, and has proposed 
a second extension for the period October 1986 through June 1988. A 
DOE contract specialist told us that negotiations between DOE and the 
contractor will begin about the first week in July, with the contract 
modification to be awarded on July 18, 1986. 

The PEMEX contract, under which DOE has been buying oil since 1981, 
expires on August 31,1986. DOE is considering extending the contract 
beyond the expiration date or negotiating a new contract. Negotiations 
are also scheduled between DOE and PEMEX for July 9 to 11, 1986, on 
contract adjustments for demurrage and oil quantity that would apply 
to PEMEX shipments to the SPR since October 1, 1983. We reported on 
negotiated adjustments agreed to between DOE and PEMEX for shipments 
prior to October 1, 1983, in our October 16, 1984, report.* The discussion 
on oil quantity adjustments will involve factors and standards devel- 
oped by the American Petroleum Institute (API) based on past shipment 

*Status of Strat.e@c Petroleum Reserve Actwlties as of September 30,m (GAO/RCED-85-40, 
act 16,1984). 
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experience. Demurrage adjustment factors to be discussed will be sim- 
ilar to factors involved in earlier discussions, but with an additional dis- 
cussion of provisions for vessel layover time. 

The first-year option period of the contract with Aerospace, which pro- 
vides independent engineering analysis support services to DOE's pro- 
gram and project offices, expires on October 19, 1986. In a letter of 
intent dated June 2, 1986, DOE advised Aerospace that it wants to exer- 
cise the contract’s final l-year option. Under the option, Aerospace 
would continue to provide support services to the Program Office, but 
services to the Project Office would be on an as-needed basis only Aero- 
space would no longer maintain a local SPR presence as it has in the past 
and Boeing would perform the routine engineering work that Aerospace 
had been providing. DOE will request a proposal from Aerospace in July 
1986. 

The contract with Wells Fargo, which provides security services for the 
SPR, expires September 30, 1986. Boeing is assuming protection services 
responsibility and will be subcontractmg these services in the future. 

A Boeing contracts official told us that it issued a request for proposals 
on March 14, 1986, for SPR protection services Boeing conducted site 
tours for interested parties March 30 through April 4, 1986. The cut-off 
date for proposals was May 2, 1986. Boeing has since narrowed the list 
from eight to four companies. Discussions were held between Boeing and 
the four companies June 3-6,1986. Boeing provided each company with 
questions, which were to be answered and submitted with final pro- 
posals by June 19, 1986. Boeing contract officials are evaluatmg the 
proposals and plan to select a subcontractor by mid-July. Boeing con- 
tract officials and DOE are evaluating the proposals and plan to make the b 
selection of the contractor and complete negotiations for the subcontract 
by August 1986. The protection services contract will be a cost-plus- 
award-fee type, with a base term of 3 years, and two l-year options. The 
phase-in period will be the month of September 1986, and the effective 
date of the contract is October 1, 1986. 

Payment of Boeing’s 
First Award Fee for 
SFR Operations 

Boeing, the prime contractor for the management, operation, and main- 
tenance of the SPR, was awarded $1.4 million for the first award fee 
period, October 1, 1986, through March 31, 1986. This fee amounts to 55 
percent of the $2.6-million maximum award fee pool available and rep- 
resents, in DOE'S judgement, an overall satisfactory performance rating, 
which means DOE rated Boeing better than satisfactory m some activities 
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and less than satisfactory in others. Boeing previously received a fixed- 
fee of about % 1.3 million for the first 6 months of the contract, April 1, 
1986, through September 30,1986. 

The award fee plan identified, for assessment of performance, 12 objec- 
tives and 46 separate performance criteria in 10 functional areas. The 
plan emphasized technical areas, such as operations, maintenance, engi- 
neering, construction, and quality assurance, as well as general manage- 
ment support areas, such as financial and property management, 
procurement, and security. 

DOE cited significant Boeing accomplishments that included attaining 
leaching and fill objectives; developing and implementing a viable 
quality assurance program; maximizing awards to small disadvantaged 
businesses; initiating system analysis plans; establishing a strong 
internal audit program; completing efficient and effective maintenance 
shutdowns for the West Hackberry and Bryan Mound sites; and expe- 
diting oil deliveries for the test sale. 

I 

DOE cited the following areas as needing improved performance: more 
timely correction of problems affecting site operations; reducing mainte- 
nance backlog; strengthening capital improvement program manage- 
ment; improving coordination and communication between the New 
Orleans office and oil storage sites; integrating environmental, health, 
and safety considerations into Hoeing’s management system; improving 
subcontract administration; developing and implementing a security 
plan; strengthening variance analysis and cost forecasting aspects of 
financial management; and implementing the property management 
system, 

3PR ail Test Sale On the basis of comments from purchasers and a DOE test monitoring 
team, the oil drawdown and test sale exercise DOE conducted between 
November 18, 1986, and January 31, 1986, identified prospective refine- 
ments to SPR procedures to improve overall effectiveness in responding 
to an energy emergency. As a result, DOE is developing an updated 
mailing list, and in the future, express mail-overnight delivery-will 
ensure that prospective purchasers of SPR oil receive requests for bids 
and other necessary bidding documents on a more timely and consistent 
basis. Forms used in the process are being simplified and instructions 
clarified. In addition, DOE is revising two SPR manuals dealing with 
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drawdown management activities to reflect the updated SPR orgamza- 
tion and roles, as well as the role of Boeing in SPR management, opera- 
tions, and maintenance. DOE will also update the SPR oil accountability 
manual to clarify oil delivery documentation practices during a 
drawdown. Additional specifications and characteristics on the eight 
types of SPR oil that may be sold were revised and published; criteria fo 
government liability for demurrage were established; and a formula to 
calculate price adjustments on final oil deliveries was established. Also 
under consideration as a result of the test sale is the development of a 
mock drawdown and 011 delivery exercise to be conducted in 1987, 
which would simulate the SPR system under emergency conditions at 
maximum drawdown rates. 

p GAO Report on SPR Oil 
Purchases 

we did not agree with DOE’S announced plans to stop flllmg the SPR in 
July 1986. DOE proposed suspending 011 purchases and SPR development 
as a budget-cutting measure and because DOE believed it would have 
stored, at that time, sufficient oil to meet a SO-day contingency supply 
commitment in the event of a supply disruption. 

We stated that suspending 011 purchases at that time did not appear pru 
dent under the present circumstances of (1) low 011 prices, which will 
not hold indefinitely, (2) nearly $580 million of unobligated funds in the 
011 account, and (3) storage capacity that 1s or can be made available. 
Based on this assessment, we also stated that (1) filling the SPR should 
continue at maximum rates to attain the statutory requirement for a 
527-million-barrel inventory level and (2) because of the relatively smal 
cost of leaching and injecting 011 into the storage caverns, and the pros- 
pect of rapidly increasing import levels, DOE should resume SPR storage 
capacity development beyond the 527-million-barrel level. I 

Our report noted that by using currently available appropriated funds 
and some temporary storage, DOE could have about 73 million barrels of 
additional storage space available in fiscal year 1987, thus providing the 
SPR with a total storage capacity of 600 million barrels.H We pointed out 
that DOE’S actions, which slowed efforts to develop and fill the SPR, were 
being taken despite continued congressional support for a 750-million- 
barrel SPH. 

“IK)E told 114 that bwauw of events that took place after our May report was Issued, about 14 of the 
73 mllbon barwls of space may not be available untd fwal year 1988 

Page 22 GAO/RCED-86205 Strategic Petroleum Reserve Quarterb 



. 

Appendix I 
Status of Strategic Petroleum Reserve 
Activities as of June 30,1986 

We recommended that the Secretary of Energy direct the SPR project 
manager to 

. Continue oil purchases at maximum fill rates beyond the July 1986 cut- 
off date and attain the 627-million-barrel inventory level. 

. Resume cavern leaching activities as soon as possible, to achieve 600 
million barrels of capacity by the end of fiscal year 1987. 

l Continue filling the SPR beyond the 527-million-barrel level at rates com- 
mensurate with oil prices, import levels, and availability of funding and 
storage capacity. 

We further recommended that, m order to take these actions, the Secre- 
tary should request approval from OMB to release the amount of previ- 
ously deferred funds needed. 

The Chairmen of the House Committee on Government Operations and 
the Subcommittee on Environment, Energy, and Natural Resources, 
Committee on Government Operations, endorsed the GAO report, while 
urging the Secretary of Energy to continue filling the SPR. They stated 
that our recommendations were in line with recent proposals by the 
House Budget Committee to increase funding for oil purchases for the 
SPR in fiscal year 1987 and to maintain a significant level of fill for the 
SPR during fiscal years 1988 and 1989. 

According to the 1987 budget justifications, any suspension of develop- 
ment and fill of the SPR because of a moratorium would be periodically 
reevaluated in light of changes m world oil markets and the federal gov- 
ernment’s fiscal situation. In that regard, the Secretary of Energy has 
suggested the administration continue filling the SPR at a rate to ensure a 
760-million-barrel SPR. The issue was presented in early June 1986 to the 
President’s Domestic Policy Council for consideration, along with var- 
ious oil fill alternatives The Council is expected to recommend a course 
of action to the President in the near future. 
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Figure 11.1: Average Dally SPA 011 Receiving Rate 

300 Volume (barrels per day) In thousands 

200 
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1 ] Actual 

Projected 

aOally recewng rate for July, August, and September 1986 based on DOE projectron of future 
delwerles and IS subtecl to change 

bO~l purchases beyond July 31, 1966, have been suspended 
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able 11.1: SPR Oil Deliveries by Crude Type a8 of June 30,1996 
Type I9 Types II-Vb 

olume dellvered (mIllIons of barrels) 250 1922 

ercentage of total 011 delivered 50 38 

Type WC Type Wad 
31 4 166 

6 3 

Maya* Total 
116 501 .a 

2 99' 

aHlgh-sulfur crude (from 0 5 to 1 %I percent sulfur content) with an API gravity range of 30 to 36 
degrees Type I oil includes Arablan Light and Isthmus crudes The 011 industry uses degrees of API 
gravity to measure an 011’s specific gravity API gravity measures the mass of a fluld relative to water 
and ranges from 10 degrees for very heavy crude to 45 degrees for very kght crudes 

bHigh-quality crudes with a low sulfur content (maxlmum 0 5 percent sulfur content) and an API gravity 
range of 30 to 45 degrees These types Include some North Sea and West African crudes 

CType VI was established for Alaskan North Slope crude, an intermediate-sulfur crude (maximum 1 25 
percent sulfur content) with an API gravity range of 26 to 30 degrees 

dType Vla was established for the Maya/Isthmus blend under the PEMEX contract The blend IS a high- 
sulfur mixture with an API gravity of at least 28 degrees 

‘Maya crude IS a lower quality oil having a maximum sulfur content of 3 5 percent and an API gravity of 
at least 22 degrees As of April 1984, Maya crude was no longer being acquired as part of the PEMEX 
contract 

‘Percentages do not add to 100 due to rounding 
Source DOE 
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Figure and Tablea on the Status of the 
f3tratuglc Petroleum Reeerve 

Tabk 11.2: Statur of the SPR 011 
Actqulrltlon and Tranrportatlon Funds 
ao of Juno 30,1986’ 

Dollars In Mhons 

Amoun 
Fund8 made available 
Carryover from fiscal year 1981 $ I ,8Of 
Fiscal year 1982 appropriations 3,6fS ~_ 
Fiscal year 1983 appropriations 2,07r ~- ~- .-- ~- 
Fiscal vear 1984 aooroonatlons 65( 

Fiscal year 1985 awxotxiations 2,05( 

Total knda madb kklable $10,264 
Funds ured or commltted 
Fiscal year 1982 payments 

Fiscal year %83 payments 

---- 
3,68‘/ _--- --.- 
1,644; 

Fiscal year 1984 payments 2,32E ~--- 
Fiscal year 1985 payments 

Estimated fiscal year 1986 paymentsb 
Estimated DOE unpaid obhgatlons as of June 30, 1986c 

1,62: 

33: 

6: .~ 
Total fund, wed or commltted $9,674 

Ertl~ted unobligated fund8 at DOE $59C 

*The Omnibus Budget Reconclllatlon Act of 1981 (Pubk Law 97 35, Aug 13, 1981) estabkhed the SPR 
Petroleum Account, effective October 1981, to pay for petroleum acqulsltlon and transportation This IS 
an off-budget account 

bAmount consists of DOE’s actual reported payments through May 1986 and DOE’s esttmated pay 
ments for June 1986 Amount through May 1986 IS net of $27 9 mIllIon of receipts from SPR test sale of 
about 1 million barrels of crude 011 dellvered In December 1985 and January 1986 

CUnpaid obligations represent funds that have been committed to pay for fiscal year 1986 oil deliveries 
under the first PEMEX contract, or are obligated to Defense Fuel Supply Center for PEMEX 011 transpor 
tation costs The Supply Center estimates that of the funds obligated to It, about $2 2 million IS available 
as of June 30, 1986, for future costs 
Source DOE and Defense Fuel Supply Center 
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Table 11.3: Statur of SPR Undwground 
Capaclty for Crud. 011 Stomgo a8 of 
June 30,1886 

Millions of Barrels 
Qro8s Qross Permanent 

Stan 0 
Ii? 

volume volume 
facll 08 corndoted 

capacity Capacity 
blannad Dlanned. available caplqE!! 

Fihaao I site,: 
Bayou Choctaw 403 483 460 46 0 450 

Bryan Mound 745 74 5 660 660 642 

Sulphur Mines 27 4 27 4 260 26 0 26 2 

Weeks Island 73 1 73 1 730 73 0 72 9 

West Hackbarrv 51 1 51 1 490 490 47 8 

Total 274.4 274.4b 260.0 260.0 256.1 
Phwe II alto.: 
Bayou Choctaw 
Bryan Mound 

122 113 100 0 0” 
1344 1392 120.0 121 2 1162 

West Hackbarry 1792 1596 1600 1170 1142 

Total 325.8 310.1 290.0 238.2 230.4 
Phaaa Ill altaa: 
Bayou Choctaw 112 0 100 . . 

%Wan Mound 448 348 40 0 120 12 1 

%st Hackberry 112 15 100 . . 

Btg HIII 

TOW 
Tanks and 
pipelines 

1568 0 1400 . . 

224.0 36.3 200.0 12.0 12.1 

. . . . 32 

Total for SPR 824.2 620.8 750.0 510.2 501.8 

Capacity for 011 storage IS less than gross cavern capacity completed because a certain volume of 
unoccupied capacity must be provided for water, sediment, and anhydntes that settle out of the oil and 
bnne 

bDOE acquired and modified existing caverns and a mine contalnlng this gross volume No leaching 
was required 

CA newly leached cavern with 4 5 million barrels of usable capacity has been exchanged for an exlstlng 
10.million-barrel cavern owned by Allied Chemical Corp at the Bayou Choctaw site 
Source DOE 
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l Listing of Prior GAO SPR Quarterly Reports 

1. mress in Filling the Strategic Petroleum Reserve Continues,m 
Capacity Concerns Remain (GAO/EMD82-112, July 161982). 

2. Status of Strategic Petroleum Reserve Activities as of September 30, 
1982 (GAO/RCED83-29, Oct. 161982). 

3. Status of Strategic Petroleum Reserve Activities as of December 31, 
1982 (GAO/RCED-83-93, Jan. 14,1983). 

4. Status of Strategic Petroleum Reserve Activities as of March 3 1 1983 9- 
(GAO/RCED-83-136, Apr. 161983). 

6. Status of Strategic Petroleum Reserve Activities as of June 30 1983 9- 
(GAO/RCED-83-203, July 13,1983). 

6. Status of Strategic Petroleum Reserve Activities as of September 30, 
1983 (GAO/RCED-84-11, Oct. 14, 1983). 

7. Status of Strategic Petroleum Reserve Activities as of December 3 1, 
1983 (GAO/RCED84-%&Jan. 13,1984). 

8. Status of Strategic Petroleum Reserve Activities as of March 31, 1984 
(GAO/RCED-84-148, Apr. 13,1984). 

9. Status of Strategic Petroleum Reserve Activities as of June 30 1984 t- 
(GAO/RCED-84-182, July 13, 1984). 

10. Status of Strategic Petroleum Reserve Activities as of September 30, 
m(GAO/RCED-86-40, Oct. 16,1984). 

11. Status of Strategic Petroleum Reserve Activities as of December 3 1, 
1984 (GAO/RCED-86-68, Jan. 22, 1986). 

12. Status of Strategic Petroleum Reserve Activities as of March 31, 
1986 (GAO/RCED-86-111, Apr. 16, 1986). 

13. Status of Strategic Petroleum Reserve Activities as of June 30 1986 f- 
(GAO/RCED86-149, July 16, 1986). 

14. Status of Strategic Petroleum Reserve Activities as of Se_ptember 30, 
1986 (GAO/RCED-86-37, Oct. 16, 1986). 
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16. Status of Strategic Petroleum Reserve Activities as of December 31, 
(GAO/RCED-86-84,Jan.29,1986). 1986 

16. Status of Strategic Petroleum Reserve Activities as of March 31, 
1986 (GAO/RCED-86-161, April 18, 1986). 
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