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Dear Senator Warner: 

The Department of Energy’s (DOE) Superconducting Super Collider (ssc) is 
intended to be the world’s largest particle accelerator-a basic research 
tool for seeking fundamental knowledge about matter and energy. DOE’S 
cost estimate to build the ssc grew from $6.3 billion in 1987 to $3.26 billion 
in 1991. The 1991 baseline cost estimate included an annual funding profile 
through the proposed 1999 completion date. 

In February 1993, we reported that the ssc project was over budget and 
behind schedule and that DOE's prime contractor had not yet implemented 
a fully functioning system for managmg the project.’ Concerned about 
these cost increases and delays, you requested in a March 6,1993, letter 
that we examine (1) the direct national security benefits, if any, of the ssc; 
(2) the extent to which similar programs are being developed by other 
countries or consortia; and (3) the total cost for completing the ssc 
project. 

Results in Brief The principal result of high energy physics is fundamental knowledge 
about matter and energy; therefore, the ssc will not produce any direct 
national security benefits. Additional benefits of high energy physics can 
be categorized as the physics’ cultural value to society, the potential 
practical applications of research discoveries, and spin-off benefits. 
Although specific national security benefits cannot be predicted or directly 
tied to high energy physics research, national security may indirectly b 

benefit from the potential but unpredictable practical applications of 
research discoveries or from technological spinoffs. 

Although the United States and other countries have smaller accelerators 
operating, no existing or planned accelerator is or will be exactly the same 
as the ssc. If built, the project most similar to the ssc would be the Large 
Hadron Collider (LHC), proposed by the European Organization for Nuclear 
Research, commonly called CERN. Although research and development has 
begun on the LHC, its construction has not yet been approved. Considered 

*Federal Itewmh: Super Collider Ie Over Budget and Behind Schedule (GAO/RCEDQ2-87, Feb. 12, 
13B3). 
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to be complementary to the ssc, the LHC is expected to be about one-third 
the size, and to collide particles at about one-third the energy, of the ssc. If 
built, the LHC is expected to be capable of conducting physics experiments 
that might be done at the lower energy range of the ssc. 

Although the total cost for constructing the ssc cannot be reliably 
estimated, known cost increases show that the total cost will exceed 
$11 billion. As we reported in February 1903, DOE does not yet have in 
place a system for managing the project that will enable managers to 
reliably estimate the s&s total cost and schedule. However, we also 
reported that the total cost will exceed the $8.26 billion estimate DOE made 
in January 1091 because (1) the estimate did not include $1.2 billion in 
costs that are to be funded by other sources and (2) the project was over 
budget and behind schedule. Since that report, the administration has 
proposed to stretch out the project’s completion schedule and reduce the 
project’s planned annual funding. Although the precise impact of this 
proposal has not been fully analyxed, stretching out the project will further 
increase the total cost of constructing the ssc by at least another 
$1.6 billion. Therefore, the project’s total cost will exceed $11 billion. 

To preclude the cost and schedule from continuing to increase beyond 
$11 billion, annual funding levels would need to increase dramatically over 
that projected in the president’s budget. In fact, DOE is assuming in its 
projections that there will be no funding constraints after fiscal year 
1908-an assumption that could prove unrealistic unless the budget deficit 
improves markedly. Conversely, continued funding constramt.s after 1998 
would further increase the project’s cost and schedule. For example, 
continued funding at the level projected for fiscal years 1996 through 1997 
could lead to inflation and overhead costs consuming all available funding, 
thereby impacting on the ability to complete construction. 

throughout the world in countries such as Germany, Japan, Russia, 
Switzerland, and the United States. The world’s largest existing proton 
accelerator is the Tevatron, a 2-trillion-electron-volts (TeV) collider located 
at DOE’S Fermi National Accelerator Laboratory (Fermilab), in Batavia, 
Illinois. However, a higher energy accelerator is needed to examine 
smaller particles and further the understanding of physics. Thus, the SW is 
designed to accelerate two beams of protons to nearly the speed of light 
before they collide with an energy of 40 TeV. The principal components of 
the collider are superconducting magnets, which will be used to steer and 
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focus the beams of protons through a 64-mile oval tunnel. By colliding two 
beams of protons at energies 20 tunes more powerful than can be created 
today, the Ssc is expected to create particles that have never been seen 
before. Sensitive instruments will detect and record the results of the 
collisions for physicists to study. 

The S8c facility will consist of (1) a series of four injector acceleratons to 
accelerate the proton beams from rest to 2 TeV; (2) a 64-mile tunnel that 
will house the magnets and into which the beams will be injected and 
accelerated in opposite directions; (3) four underground interaction halls 
housing the detectors, where experiments will be conducted by colliding 
the beams; (4) conventional buildings such as a central laboratory 
building, industrial buildings, warehouses, and auxihary support buildings; 
and (6) an infrastructure of roads and utilities. 

At the end of f&al year 1903, the ssc will have received about $1.6 billion 
in federal funding. 

The SSC Will Not 
Provide Direct 
National 
Benefits 

Security 

The high energy physics research that is proposed for the ssc will not 
directly lead to national security benefits. The primary result of high 
energy physics is fundamental knowledge that may ultimately benefit 
mankind in ways that cannot yet be predicted or even imagined. However, 
results from basic research have historically been applied to other 
research. Assuming that the knowledge gamed from high energy physics 
research will be similarly applied, indirect benefits-which may include 
national security applications-could result. Similarly, technological 
spin-offs could also result in indirect national security benefits. Such 
indirect benefits, however, cannot be predicted with any degree of 
certainty. Nonetheless, DOE and ssc Laboratory officials furnished us with 
the following views on the potential benefits that the ssc may provide to b 
national security. 

The SW’S relationship to national security is ilhrstrated in the response by 
Dr. Robert R. Wilson-the founding Director of Fermilat+to a similar 
question during a Joint Committee on Atomic Energy hearing in 
April 1969: 

. . . Ws new knowledge hats all to do with honor and country but has nothing to do directly 
with depending our country except to help make it worth defending? 

*AJX [Atomic Energy Canunimion] Authorizing Legislation, Fiscal Year 19’70, Hearings Before the 
Joint ConuniUee on Atomic Energy, Corypess of the United States, Qlet Con& let Seaa, Apr. 17 and 
18,1Q6Q, part 1. 
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DOE ofpicials said that this response is just as applicable today to the 
national security benefits of the 95~. By helping scientists explore and 
codify the basic laws of nature, the ssc will provide a deeper 
understanding of the universe and man’s place in it. 

rm of4ficials also pointed out that the fundamental knowledge gamed from 
basic research ultimately results in a wide range of applications, including 
national security applications. According to a Fermilab study, a significant 
part of this country’s gross national product could be attributed to 
activities that stemmed from the investigation of the atom at the turn of 
the century.3 

According to DOE officials, the means and methods used to conduct high 
energy physics research can also provide benefits. For example, a two-part 
CERN study found that every Swiss franc spent on accelerator construction 
resulted in 3 Swiss francs of economic a~tivity.~ DOE offhziah did not know 
of any similar study conducted in regard to the ssc’s benefits. However, 
CERN’S policy is to make its purchases in Europe, while the ssc Laboratory 
is seeking foreign participation throughout the world and has made 
contracts for components to be built in countries such as China and 
Russia. Therefore, the economic benefits from funding the ssc that would 
remain in the United States would probably be less than what Europe 
gamed from CERN’S accelerator. 

The indirect benefits of the ssc, if applied to military purposes, could assist 
national security. For example, one DOE official told us that producing the 
superconducting wire that is used in making the superconducting magnets 
would improve the industry’s capability to produce such wire, and WI 
could have national security benefits if the wire is used for national 
security purposes. In regard to such benefits, a report by the b 
Congressional Budget Office noted that because the ssc will represent the 
bulk of the market for superconducting magnets during its construction, 
the ssc may be important to the development of the superconducting 
magnet industry6 However, the report concluded that outside of 

%eon M. L&erman and RMard A. Carrigan, Jr., “What Fhction of the U.S. GNP Makes Use of Devices 
Invented aa 8 Result of the Succea of the @anhun Theory of the Atom’?” Fermilab Industrial AffllhW 
Roundt8ble on Research Technology in the TwentpF’irst Centuq w lssr) t PP. 17wQ. 

‘H. 8cbmied, A Study of Economic Utility Reaulthg lhm CERN Contracts, European (hxW!aUon for 
Nuclear IWmvcb (Ge 1976) d M. Bianchi-Streit, N. Blackburne, R. Budde, H. Reitz, B. Sagnell, 
H. Schmied, and B. &zEcon&% Utiity Realthg From CERN Ca&acta (Second Study), 
EuroPean Org&ation for fhclear Research (Geneva, MM). 

6Riske and Benefits of Building the Superconducting Super Collider, Congre~ional Budget Office 
m. 1Qw. 
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developing the magnet industry, the ssc is no more or less likely to 
produce an important advance than sny other major laboratory. 

Finally, another indirect benefit to national security cited by DOE officials 
was that the ssc provides work for defense-oriented industrial firms-such 
as General Dynamics, Dabcock and W ilcox, and Westmghouse-that are 
developing the s&s superconducting magnets. The officials pointed out 
that in the wake of the Cold War, the ssc is helping those firms make a 
transition to a stronger civilian industrial base. 

Large Hadron Collider Although many countries have particle physics programs, the proposed 

Is Most S imilar to the 
LHC at CERN, based in Geneva, Switzerland, is the most similar to the ssc. 
The LHC and the ssc are both proton colliders, but the LHC is expected to be 

ssc about onethird the size, and to collide particles at about one-third the 
energy, of the ssc. 

CERN, founded in the early 19508, is made up of 17 member states that 
contribute to its operation and maintenance.6 CERN'S objective is to provide 
for collaboration among European states in particle physics research of a 
pure scientific and fundamental character and to make the results of its 
experimental and theoretical work generally available. The CERN facility 
consists of a series of accelerators, the largest and latest of which is the 
Large Electron Positron (LEP) Collider, which began operating in 1939. 

Key Characteristics of the 
LHC and SSC 

In 1936, CERN included the LHC in its long-range planning. In 1933, CERN 
began research and development on the LHC. In December 1991, the CERN 
Council unanimously adopted a resolution stating that the Luc was the 
right machine for the advance of particle physics and for the future of 
CERN. As of April 1993, however, the Council had not approved the b 
construction of the LJIC. CERN officials expect approval by December 1994. 
Meanwhile, research and development on the LHC’S magnets is under way. 

Because the proposed LHC will use CERN'S existing facilities-which are 
smaller than s&s-the L&S circumference is smaller than the s&s, and 
its collision energy is lower. To make up for this smaller size and energy, 
the field strength of the LHC’S superconducting magnets is higher. Table 1 
describes some of the characteristics of the LHC and the ssc. 
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T8blo 1: Characterktlor of the LHC 
and SSC Chmcterktk LHC ssc 

Circumference 17 miles 54 miles 
Particles to be collided Proton-proton Proton-proton 

Proton-electron 
Heavy ions 

Proton beam collision energy 15.4 TeV 40 TeV 
Number of superconducting About 2,000 twin bore About 10,000 single bore 
magnets 
Operating temperature 
Magnet field strength 

1.9 Kelvin’ 
9.5 Teslab 

4.35 Kelvin 
6.6 Tesla 

Currentlv estimated 1999/2000 2002 

0 Kelvin equals -273 Celsius. 

bA measure of magnetic field (1 Tesla is about 10,000 times the earth’s magnetic field). 

Source: Prepared by GAO from information provided by CERN and DOE. 

Becausethe~~~willuseexistingfacilities, c~~~believesitcan buildthe 
mc at a lower cost and faster than the ssc can be built. A  CERN official told 
us that the cost of the IJic’s material is estimated at about 2,000 million 
Swiss francs (about $1.3 billion), without contingency and excluding labor 
costs. CEBN will use its existing accelerators to accelerate and ir#ct the 
particles into the LHC. The LHC will be built in the existing tunnel that 
houses the UP. Although work on the ssc has already begun, it is being 
constructed on a site with no existing accelerators or facilities. The four 
acceleratora needed to accelerate the particles and iqject them into the 
WC’S collider must still be constructed. 

Nonetheless, ssc Laboratory officials told us that they question whether b 
the MC can be completed before the ssc because (1) the I.Jic has not yet 
been approved for construction and (2) the superconducting magnets, key 
components of the UC, are more complex than the WC’S magnets and have 
not yet been technically proven. 

Magnet Technology 
Challenges for the LHC 

Because the LHC is proposed to be built in the tunnel housing the LEP, the 
space for the LHC’S magnets is limited. To overcome this limitation, these 
magnets will have two beam tubes and coils within the same mechanical 
stnrcture and vacuum vessel. CERN officials have stated that the 
superconducting magnets are the most technologically challenging 
components of the IX. Industries in four European countries-Italy, 
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Austria, Netherlands, and Fkance-are involved in the research and 
development program for the magnets. CERN placed orders with each 
industry for short l-meter magnets in 1933. In order to test different ideas, 
the magnets were built with technical variations. The magnets required 
many koldowns’ to reach their highest magnetic field of 10 Tesla CERN 
placed orders for full-length prototype 1CLmeter magnets at four European 
companies at the end of 1990. CERN expects delivery of the first complete 
magnet in the second half of 1993. 

Both LHC and SSC W ill Be A CERN official told us that the LHC is complementary to the 99~. Both the 
Trying to Find Elementary ssc and the HC will be trying to find elementary particles that are included 
Particles in the Standard Model of physics but have not yet been found at the 

energies of the existing accelerators4hat is, theorized particles.7 Two 
primary factors-besm energy and beam intensity, known as 
luminosity--will influence whether these particles will be found. The 
higher energy of the ssc would give it the potential to find things that the 
LHC at its lower energy would not be able to plnd. The higher luminosity of 
the WC would increase the rate of particle collisions and thusincrease the 
chance of finding the theorized particles. 

CERN officials believe that the uic would operate at an energy that would 
make it a plentiful source of one of the theorized particles. The officials 
alsc believe that the mc would have an advantage over the ssc in this 
regard because the WC could begin its research several years before the 
ssc and because the theorized particle might be found at the LHC’S lower 
energy. According to CERN, the LHC is designed to have a higher luminosity 
than the ssc. cmw 0lTicials have stated that if interesting effects occur only 
rarely in the new energy rsnge, the WC could discover them despite its 
lower energy. DOE officials acknowledged that the LHC may discover the 
theorized particles, but they told us that because of the ssc’s design, the 

4 

ssc is a superior machine and thus has a greater chance of finding the 
theorized particles. 

In addition, ssc Laboratory offkials questioned whether general purpose 
detectors needed to carry out experiments at the LHC’S higher luminosity 
will be available. They also pointed to a 1990 DOE High Energy Physics 
Advisory Panel (HEPAP) report that concluded that there is no significant 

7The Standard Model of physica liets the known basic constituenta of mat@r-leptone and 
quartid the forces that govern how they behave, together with the carrier particl~uone, 
photons, and boeons--that communicate the forcea. 
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difference in the potenthi luminoeitles of the LHC and the ssc8’I%e HEPAP 
report noted that the ssc’s design specifkations are set at a luminosity 
level at which currently conceived general purpose detectors are expected 
to operate. The report also noted, however, that with more limited, special 
purpose detectors, the ssc could do some experiments at the higher 
luminolsity being discussed for the MC. 

SSC’S TotaIl Cost to 
Exceed $11 Billion 

While the total estimated cost for constructing the ssc is not yet known, it 
is expected to exceed $11 billion. As we reported in February 1993, DOE 
does not yet have in place a system for managing the project that will 
provide a reliable projection of the s&s total cost and schedule. However, 
it is known that the project has exceeded its budget and is behind 
schedule. We also reported that DOE'S January 1991 estimated total project 
cost of $3.26 billion did not include about $1.2 billion in costs that is 
expected to be funded by other sources. Since our report, the 
administration has proposed to stretch out the project’s completion and 
reduce the project’s planned annual funding. Although the precise impact 
of this action has not been fully analyzed, stretching out the project will 
further increase the total cost of constructing the ssc by at least another 
$1.6 billion. Therefore, the total estimated project cost would exceed 
$11 billion. If the snnual funding continues to be constrained after fiscal 
year 1997 to the level projected in the President’s budget for fiscal years 
1996 through 1997, costs might increase indefinitely, and the project may 
never be completed. 

Some Known Costs 
Excluded From $8.26 
Billion Estimate 

Our February 1993 report pointed out that DOE'S January 1991 cost 
estimate of $3.26 billion excluded some costs that were expected to be 
funded by sources other than DOE'S appropriation for construction. The 
baseline cost estimate does not include (1) about $660 million for the 
detectors, for which the ssc project is seeking primarily nonfederal 
funding; (2) about $460 million for laboratory preoperations costs not 
associated with commissioning the four injector accelerators or the 
collider, which are to be funded by DOE'S High Energy Physics Program; 
(3) about $118 million through fiscal year 1999 for nox program direction 
costs; and (4) about $66 million in land costs and $126 million in 
infrastructure and general support, which the state of Texas is 
contributing. Therefore, DOE excluded a total of over $1.2 billion in costs 
from its January 1991 estimate. 

A  
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In commenting on this issue, DOE officials told us that their agency has 
historically omitted such costs from the eathat& cost of the agency’s 
accelerator projects. Therefore, the omission of such costs from the SK% 
cost efdmate is consistent with Doe’s historical practice. We have reported 
on this practice in the past, pointing out that the practice makes it diffkxlt 
for the Congress to assess the affordability of such projects; consequently, 
we have recommended that DOE furnish the comph?te costs of projects to 
the congress? DOE officials noted that, although the $1.2 billion is not 
included in the project’s cost estimate, the costs have been disclosed to 
the Congress. 

Work in Progress Is Over 
Budget and Behind 
Schedule 

As of August 1992-according to the latest available data at the time we 
conducted our work for our February 1993 report-work in progress on 
the ssc was over budget and behind schedule. At our request, DOE analyzed 
the cost performance reports for the architect and 
engineering/conventional construction contractor and the 
superconducting magnet subcontractors. DOE’s analyses showed that each 
subcontractor was running over cost and behind schedule. DOE also 
provided trend ar&yses that showed that unless management corrections 
were made, the subcontractors would incur substantial cost overruns 
when completed-$639 million, for example, for one of the subcontracts. 
ssc Laboratory officials advised us that they subsequently took some 
mitigating actions to ensure that such cost increases do not oc~ur.~~ 

In providing the trend projections, DOE asserted that it was too early to 
produce quality trend analyses. We noted that as of August 199~the date 
of the data analyzed--each subcontract had incurred 11,16, and 
21 percent of its total subcontract costs, respectively. While we agree that 
the subcontracts are in relatively early phases, we believe that the large 
projected cost increases are of concern. Although it examined defense r) 

contracts, a 1996 Department of Defense study indicated that contractor 
cost performance does not improve after 16 percent of total contract costs 
are incurred.” This study was based on the Defense Department’s 
experiences in more than 460 programs since 1977. The study found 

PNucIear Science: Information on DOE Accelerators Should Be Better Dkloeed in the Budget 
v579, Apr. &loS0 

loAt the request of the (%ahnan, Subcommittee on Chvmight and Inv~gations, House Committee on 
Energy and Commerce, we are currently examin@ the effect of the SW Lsboratory’s mM@lng 
dons on the prqject’s cost and schedule. 

“A-12 Navy Ahwaftz System Review and Recommendations, Twenty-Flmt Report by the Committee on 
Govemment Operations, H.R. Rep. No. 102463,2nd WEE., kg. 27,1!402, pp. 3140. 
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without exception that between 16 percent and 36 percent of contract 
performance, cumulative cost performance does not improve, but tends to 
decline. 

Reduced Federal Funding 
Wti Stretch Out the 
Schedule and Increase 
costs 

DOE’S January 1931 cost e&in-&e of $3.26 billion assumes that the project 
will be completed in 1093 and that funding will be provided to DOE on a 
timely construction schedule. As noted in our February report, the DOE 
Project Director stated that reduced fiscal year 1993 funding had already 
increased the total cost by $60 million to $200 million, depending on 
whether past funding shortfalls are restored in fiscal year 1994. 

Our report also cautioned that with the peak project funding period 
approaching, DOE’S funding profile will need to be met or closely 
approximated if the project is to be completed within the estimated cost 
and schedule period. As an example, we referred to an ssc Laboratory 
study that found that at an annual federal funding level of $660 million, the 
ssc project would require an additional 18 months to complete, with a cost 
increase of about $670 million. In preparing this projection, the SW: 
Laboratory assumed that all other con&mints, other than the level of 
federal funding received, would remain the same as those used in 
preparing the January 1001 baseline. The January 1991 funding profile, 
compared with the projection of the $660 million federal funding cap, is 
shown In figure 1. 
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Flgun 1: Bawllm Funding Proflk Compared Wlth a $650 Mllllon Federal Funding Cap 
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Source: Prepared by GAO from analyses provided by the SSC Laboratory. 

At our request, the ssc Laboratory also prepared a profile using a 
$660 million funding cap. The ssc Laboratory’s analysis showed that the 
project could not be completed at a $660 million federal funding level. This 
is because at the $660 million funding level, reduced buying power and 4 
overhead costs would consume most of the available funds after fiscal 
year 2000. A DOE official pointed out that this analysis, as well as the 
analysis for a $660 million funding cap, assumed that the approach for 
building the ssc would not be changed. The official explained that ifit is 
known that less funding will be available, management can restructure the 
work to fit the available funding. 

In April 1093, the President included $640 million for the ssc in his fiscal 
year 1994 budget request. The federal funding requested for fiscal year 
1994 and projected for fiscal years 1906 through 1998 is shown in table 2. 
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Table 2: Codoral Fundlng for Flrcal 
Yorro 1994-98 Dollars In millions 

Fiscal year 
1994 

Fodoml fundlng amount 

1995 $551 
1996 &70 
1997 $591 
1998’ $812 
‘Federal funding levels beyond fiscal year 1996 are yet to be determlned. 

Source: President’s Fiscal Year 1994 Budget Request. 

The reduced funding will further increase the project’s cost because it wilI 
take longer to complete the project, resulting in inflation and overhead 
costa that would consume a larger amount of funds. However, the impact 
of the reduced funding has not yet been fully analyzed and will depend on 
what assumptions are made. According to a DOE official, as stated in the 
President’s budget request, DOE'S initial look at the impact of funding that 
is below the planning assumptions for fiscal years 1894 through 1998 
indicated that the total cost would increase by about $2 billion, plus or 
minus 20 percent ($1.6 billion to $2.4 billion), and that there would be a 
3year delay in the project’s completion. 

The mm Project Director has requested the ssc Laboratory to prepare a 
revised basehne budget and schedule by July 1,1@03, Three planning 
assumptions included in his guidance to the laboratory were that 
(1) inflation at the rates of 1.000 in fiscal year 1992,1.030 in fiscal year 
1003,1.070 in fiscal year 1004,1.114 in fiscal year 1006,1.183 in ilscal year 
1086,1.216 in fiscal year 1987, and 1.268 in fiscal year 1888;12 (2) a program 
will be put in place to minimbe fixed indirect costs; and (3) make-or-buy b 
decisions will be reviewed to mmimize impacts on laboratory employment 
levels. 

The guidance further advised the laboratory to assume that funding 
beyond fiscal year 1998 as necessary to complete the ssc in fiscal year 
2003.13 This last assumption will ensure that the ssc Laboratory’s anaQses 
will show that the project can be completed with the federal funding levels 
included in the President’s F’iscal Year 1994 Budget Request. Using the 

Phe8e am actuaIIy infhtion @fustxnent f8ctmq not inflation rates. 

%ccording to a DOE offidal, the SSC LaboRtory is to amme that the project will be compkted at 
the end of calendar year 2002 (the end of the iht qua&r of 5scal year 2003). 
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more optimistic analysis included in the budget request, the 89~ project 
cost will increase by at least $1.6 billion. 

Conclusions Since the ssc was first proposed to the Congress in 1987, costs have more 
than doubled-from $6.3 billion to the more than $11 billion identified in 
this report. However, the total cost to construct the &SC ia still not known. 
Depending on the assumptions made, this cost could increase 
significsntly. For example, if the projected subcontractor cost increases 
we have previously identified are not fully mitigated, the total project cost 
may increase. 

Furthermore, to preclude the cost and schedule from continuing to 
increase beyond $11 billion, future annual funding levels would need to 
increase dramatically over that projected in the President’s budget. 
Following DOE's guidance, the SSc Laboratory, in its current study of the 
effect of the President’s proposed project funding, assumes that funding 
will increase in fiscal year 1998 and will not be conslrained from fiscal 
year 1999 through the completion of the project at the end of calendar year 
2002. Unless the budget deficit improves markedly, such an assumption 
could prove unrealistic. Funding constraints will further increase the cost 
of the project and delay its schedule. For example, continued funding at 
the level projected for fiscal years 1096 through 1997 could lead to 
inflation and overhead costs consuming all available funding, thereby 
impacting on the ability to complete construction. 

To respond to your request, we interviewed officials at DOE, the SSc 
Laboratory, and CEBN and reviewed pertinent documents, including reports 
provided by these officials and our past reports on these issues. W ith 4 
respect to the project’s total cost, we relied primarily on our report issued 
last February and our workpapers supporting the report; we supplemented 
that work with the views of DOE and ssc Laboratory o&Aals on the impact 
of the funding levels proposed in the President’s Fiscal Year 1994 Budget 
Request. 

We discussed the facts presented in this report with DOE and ssc 
Laboratory officials, including the Director of DOE's Office of Energy 
Research and the Director of the ssc Laboratory. We revised the report as 
needed to reflect their views on how the LHC complements the SSC, and we 
updated information on the potential cost increases. As requested, we did 
not obtain written agency comments. We performed our work from 



March to April 1993 in accordance with generally accepted government 
auditing standards. 

As arranged with your office, unless you publicly announce its contenta 
earlier, we plan no further distribution of this report until 30 days after the 
date of this letter. At that time, we will send copies of the report to the 
Secretary of Energy and make copies available to other on request. 

Please contact me at (202) 612-3841 if you or your staff have any questions. 
Major contributors to this report are listed in appendix I. 

Sincerely yours, 

Victor S. Rezendes 
Director, Energy and Science Issues 
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Jim Wells, Associate Director 
Robert E. Allen, Jr., As&ant Director 
Sumikatsu J. Arima, Evahatm-in-Charge 
Ilene M. Pollack, Senior Evaluator 

Division, Washington, 
D.C. 

Office of General 
Counsel 

Susan W. Irwin, Attorney Adviser 
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Nuclear Science: DOE Should Provide More Control in Its Accelerator 
Selection Process (GAO/RCED-%-106, Apr. 4,1936) 

Nuclear Science: Information on DOE Accelerators Should Be Better 
Disclosed in the Budget (GAO/RCED-%-70, Apr. 9,1936) 
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DOE’S Physica Accelerator: Their Costa And Benefits (GAOIRCEWW, 
Apr. 1, 1986) 

Increasing Costs, Competition May Hinder U.S. Position Of Leadership In 
High Energy Physics (ElMD-SM8, Sept. 16,198O) 
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Ordcriug Information 

‘I’hc~ first, copy of each GAO report and testimony is frctl. 
Additional copies are $2 each. Orders should be sent. to the 
following address, accompanied by a check or money order 
m&c out. t.0 the Sul)t?rintt~ndent of Ihcumc~nts, whn 
ucscessary. Orders for 100 or more copies to he mailed t.0 it 
singl(k address are discounted 25 percent.. 

Orclchrs by mail: 

I.I.S. Gctut?ral Accounting Office 
I’.(). 130x 6015 
Caitht?rst~urg, MD 20884-6015 

or visit,: 

1t00m 1000 
700 4th St. NW (corner of 4th and G Sts. NW) 
1T.S. (;ttneral Accounting Office 
Washington, I)<: 

Ortlt~rs may also be piacd by calling (202) 6 12-6000 
or by using fax number (301) 258-4066. 
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