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The Referltnce Desfgns Study eROS) of the Super
conducting Super CollideI'" (SSe) came to a conclusion
in ....v, 19S4. During the course of the studY. the
design team had shown the feasibility of designing
and constructing an sse. An important element in
the overall project concerned the p~ysjcal pl,nt for
the new research laboratory. About 1/3 of the ap
prOximately $3 billion cost estimate was devoted to
the construction of the tunnels. buildings and con
vent tona1 hd lit 'es for the project. The sse i'i
planned to be constructed in len than silt years
following the development phase, currently esti~ted

to end In OCtober, 1981.

Thts paper will briefly review the civil sYstems
that wer! developed during the course of the RDS.
The teChnical features of the sse led" to a con
sideration of the siting needs and cr-1teria. The
cri terta that have been suggested to 00£ will be
"briefly de'icr1 bed. Finally, the study and design
work to be unclertaken in the next couple years is
outlined including a brief exploration of issues and
problems.

The RDS frCllll the standpoint of the conventional
facilities is div1ded into five par-t~: site, c_mpus
area, injector, collider ring, and the experilllental
areas , In order to initiate the RDS work, a g."eric
site was invtnted. This provided and essetlttal
~hanism for proceeding to outltne the destgn objec
ti ves, and for entering into techntcal d tseuss tons
with the architectural/engineering finm, Par~on!i,

8rinckerhoff, Quade, and Douglas. lead by the
project manage,., Ahmet Gursoy, the AI! des'gn te••
outlined a composite stte, called the -.dian
!itte". It contained flratures representative of the
sites sugge'iteCl in the first edHion of the SHe
Atla!i (ref 1 ). This approach allc.wed for a cen
sideratlon of the r-eal problems that May be en
countered with geological conditions on sites large
enough for the sse. As will be seen, it also fatili
tated a cost e$timate that was based upon a variety
of approaches to tunnel construction. The vast
sca11t of the site is illu'itrated in Fig. 1 whert the
sfte covers several counties. An outline of the
collider ring as it disappears in the distance
provtdltS a feeling of scale for the proiect.

In the foreground of Fig. 1 can be seen ·the
Campus of the sse. In the RDS it was convenient to
gather together fn thfs area .. number of the tech
nical facl1ities. as well as some of the suppor-t
services for the laboratory. The fOCus of the
Campus 15 the Central Laboratory Building contatn
ing office and labor-atory space for ad.inhtr-ative
and technical personnel. It woulcl also include
contra1 rooms, an auditori um. computing fae t lities.
a main cafeteria, and a series of conference rooms.
to name some of its prominent features. Industrial
and service buildings complete the Campus layout, as
can be seen in F1g. 2.

* SSC-34
** On l.ave fr~ Brookhaven National Laboratory
t Operated by Universities Research Association

for the Department of Energy

Adjacent to the Campus 15 the 'njector complex
consisting of a cascade of accelerators. In the
IlIOdel of the ROS. there are three selNrate accel
erators: a linac, a low energy booster (LEB). and a
high energy booster (HEB). The ~rrangement is shown
'n FJg. 3 .'Dng wHh th. )arg~ coJHd.r ring. From
the Hnac. 1 GeV protons are injected into the L£B
where they are accelerated to 70 GeV. From there
they go into the HES for the final acceleration to
1 TtV. The H£B has to do double duty, s1nce beams
must be provided to both rings of Ngneh in the
Collider.

At the Coll ider- the two beams of protons are
injected into separate rings of superconduct ing
Magnets. While IlIOving in a counter--r-otating manner,
tbey are elch accelulted to 20 TeV. Fig. 4 h an
111ustratio~ from the aos of a PD\sible tunnel cross
sect ten showing people stand'ng adjacent to a cryo
gen'c vessel that contatns both __tnets. At six
locations around the circUftlference of the sse, the
flroton bea~ Ire bra.,ght into l:olHsion at inter
action reg'ons. rITe two beaftlt are d'~cted to
collide al~st held-on in the heart of par-ticle
detectors. Which surround the bea~ at these points.
The detecton ar-e contained in under ground experi
Illental hills that a.... accessible thNUgh shielded
passag~ys to the data collectiQn facilities locat
ltd above ground. Fig, 5 15 a cut~away vi..., of how
$uch an exp,rimental f.cility might look.

Using the lOS as desCI'"ibed above, it was ees
$ible in the fall of 1984 to initiate work on eval
li. t fng the sf te r~u fr..nts for the sse. 'the ff rs t
Uep consisted of re-ex...ining the IDS fl"Ol\l a dif
ferent perspective. The task was to -understand
the design e1eR1tnts 'or the pur-pose of developing
\ ite criter-ia. I~ iately, the probltlll of what
collider ring circunaference to use was encountered.
Th. r'ng circumference is dete,..1ned by the strength
of the magnet ic field, and by January, the magnet
9roup had reduced the magnetic fi.lds being con
'idered fr'Olll three to two, na.1y 3 and 6 Te'ila.
These fields imply circumferences of approximately
)DO or 6D IItJ Ji'S, resPectJveJy. 1M para.tftrs and
'yst.-s corresponding to these two configurattons
Ore shown in Table I. It should b£ pointed out that
these are just representative of how the SSC mlght
be designed. hal/ing been based upon the RDS.

et was necessary to reduce the technfcaJ requfre
IlIents for the sse into IIIiInageab1e stlltetllents. The
physical, electrical, civil. and ..chanica1 needs
wre studhld, and detenRined. Thts resulted tn
tables of conventtonal construc~'on requirements
based upon the two fields. aOO ctn:lllllferences. lS
described earlier. The separate infonlatton has
been cOlllbined in Table II for tonvenient compari
Sons. one notices how littl. the ~eq.irements

differ for the two rlngs of such otherwiSe 4ifferent
'izes. This is due in part to SlveralSLlrprising

"
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figure 3

Lillyout of the sse tndicattng the injector complex
and the lila in ring where protons are accelerated to
20 TeY in counter-rohtt"4j bunches that collide at
six po~nts around the circuMference.

"{\1

Figure 1

Ael"ial view of median site illustrating the sule
(see 1-mile Marking) of the sse fac'11t~. The
collider ring per-imeter is onl~ noticeable when the
tunnel approaches the surface. The injector and
campus area are visible in the center. Access roads
to nearby population centers are clearly visible.

Figure Z

Aerial v,~ of the campus reve.lin~ its c~ct

arrangement and its proxillity to tile injector
factlHy.

"gure 4

sse tunnel with • 2-in-1 ..gnet cryostat.



Table I

The major features of the sse RDS are as follows:

Injector

~
Energy
Length

Low-Energy Booster
Energy
Circumference
Conventional Magnet Peak field
No. of Service Buildings

High-Energy Booster
Energy
Circumference
5upercond~cting Magnet Peak Field
No. of Power~Supply Service Buildings
No. of Helium Refrigerators
No. of RF System Service BUildings

Colllder

Peak Bending Field
Beam Energy
Accelerator Circumference
No. ot Counter Rotating Beams
No. or Power-Supply Service Buildings
No. of Kelium Refrigerator Systems
No. of Nitrogen Liquefier systems
No. ot Injection Conjunctions
No. of RF Accelerating Systems
No. of Abort Systems

Ho. of Interaction RegIons
(equallY spaced. or clustered
1n two or three areas.)

6 T
20 ieV
60 IIi

2
12
12

2
2
2
2

6

1 CeV
750 ft

10 GeV
0.7 ml

2 T
6

1 reV
II m1
5 T
6
1
I

3 T
20 TeV

100 mi
Z

211
211

II
2
2
2

6

figure 5

Cut-away vtew of an experfmental area showing
collision end assenbly areas and counttng rooms.



As 1n the ~st, there are numerous, interesting
topics to be approadled fn the years ahead. I'd
like to acknowledge the sustained help of Tim Toohig
and V'sh More, my colleagues at the CDG, in p~rs~ing

the: design tasks. All of us hope that the accel
.rator and II1gh eDerg)' physIcs cOfaInity will be
sufflcientl~ intrigued w1th these challenging topics
to help in the1r resolut10n ..

Attention within the Construction Division of
th. CDG now turns to the considerable work that lies
ahead. With the asshtance of an AlE fim, 1t is
1ntended that the design WOrk done for the ROS be
extend", and augmented. For the purpose of a pro
poul, minor design wort will be attellPt@d with the
attent10n concentrated upon develop1ng an overall
project schedule integrated with the needs of the
technical systeft!S. Following that, it IlIIshrplan will
be developed to fUtde tbe subsequent wrk. In this
phase there will be an examination of the space and
fatnity r'quir.-nts of the accelerator and re
search groups, including university users •. The next
step will be a conceptual design where attention
will be paid to a number of technical problems. The
tunnel rtquirements will be studied in IllUch more
debi 1, including an examination of a number of
safety considerations. The technical syst~s of the
accelerator/collldel" will be further deftne4, and
optlmhed se tut lens sought. Since the stte w\ 11 not
have been chosen, generic studies ~ill be undertaken
in the area of environlllental analysis, site Infra
structure, uti11ty systems distr1bution, etc. ~s

before. attention will be paid to achiev1ng an Inte
grated sch~ule tht! will lead to effiefent con
struction In a cost effective IlIanner. This will be
detllOnstrated by a detailed cost estimate, inCluding
the needs for annual funding.

" number of new topics have .-rged fA the past
year. In addition to the accelerator systems needs,
attention must be given to the experimental purposes
of the sse. The utter of test beams JlUS t be CDn
sidered, and clustered experimental areas addressed.
These considerations IllUst be prepared so that final
design decisions can be made rapidly when a site is
selected. The shape of individual experimental
areas should be considered In light of future exper1
..nts. These studies will lead quite naturally tnto
the evaluation of the experi.ntal equipcllent needs,
and the requirements for data handltng and analysis.
This topic will address earlter concerns, since this
same Information 15 needed in order to specify the
configuration of the laboratory facilities, and the
placement of buildings.

results. For example, the land needs of the larger
ring are nearly the same as for the smaller r1ng,
since the ~idth of space reserved For sh'eldtng
purposes is considerably reduced in the former case
compared to the ~idth of land needed for the sMaller
ring. Furthermore, the larger ring, using weaker
magnetic fields, needs less helium coolant per unit
distance leading to electrical po~r requirements
almost equal to that of the smaller dng. These
fortuitous circumstances facilitated the generation
of tile siting criteria.

The devl!lopment of site criteria was initiated
after a thorough reading and examination of the work
done prior to the founding of HAL, no~ known as
Fermilab. In the mid 60's, a design team at LBL pre
pared a reference design for a 200 GeV accelerator.
It inc1uded site crl teria deyeloped in conjunction
with OUSAF. the AlE firm that assisted lBL and later
HAl. Th's material serves as a model since it lead
to the successful establfshment of the Fermi Nattonal
Accelerator Laboratory nearly twent~ years ago.

The process that was fol1o~d consisted of and
extended consideration Df the information that would
be needed to evaluate a proposed s i te . Following
discus~ions within thl! COG and with the AlE person
nel, the following topics emerged:

A. Setting
B. Environment
C. Geology and Tunneling
D. Community Resources
E. Utilities
f. Man-made Disturbances
G. Climate
H. Cost and Schedule

The criteria topics were selected with care. and
arranged accordIng to the priority given by the COG.
Some top tcs are quantitative including magnitudes,
while others are of a ·softer· nature leading to
qualitative statements. A summary of the recom
mended criter\a are displayed in Table Ill. The
full criteria statements are contained in the Sit1ng
Parameters Document. The material in the Document is
organized as follows:

I. SSC Project Dl!scription
II. Features of the SSC
III. SSC S1tlng Criteria
IV. lnfonmatlon Needed about Proposed Sites

Starting from a general description of the h1gh
energy facility, the case is made for the criteria
leading up to a 11st of Information that DOE is
encoura9~d to seek frOll prospective site proposers.
lhe Document was sublrli tted to DOE on Apr11 15. and
it is hoped that it can be released soon.

[1]

Reference

R. Slansty, Site Atlas for
Superconducttng Super Collider {J98J}
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Table II

TABU OF FACILITI PARMf!T!]l'S FOR TR2 S3C

Thi~ table summarizes the basic physical parameters of the sse for
the 6-T and 3-T peak bending field configurations. The requirements are
derived from the RDS.

1. G4tneral
Magnetic Field
Circumference of the Collider Ring

2. Area
Campus
Service Areas
Site Infrastructure
Injector
Colltller
Experimental Areas

Total

6 T
60 ml

500
400
400

, ,')00
5,000

----5.Q.Q.
8,300

3 T
100 mi

500 acres
800
700

1,500
4,300
~
8,300 acres

3· Above-Ground Buildings (.van are.)
Campus Buildings

Central Laboratory Building 365,000 sq ft
6 Assembly Buildings 168,000
3 Shops Buildings 30,000
2 Warehouses 80,000
Other Buildings 24,000

SUbtotals 667,000 667,000 sq ft
Injector Service Buildings 56,000 56,000
Collide!" Service Buildings 112,000 169,000
Experimental Area Buildings 225.000 255,000

Total 1,060,000 1,117,000 sq ft

II. Below-Ground Enclosurea
Injector 28,000 28,000 In rt
Collide!" (excluding experimental areas) 317,800 525,800
Experimental Areas 2,200 2.200

Total 3118,000 556,000 In rt

5. Utilities (&Yens- except as noted)
Total Electric Power
Total Eleotric Power (peak)
Heat Rejection Load
Cooling-Tower Hake-Up Water
Potable Water
Pond Hake.Up Water
Irrigation Water
Fire-Protection water Storage
sewage.Plant Effluent Discharge'
Solid-Waste Diaposal
Heating Rate (coldest month)
Teleco.munications

Table III

CRIT£R1A STAT£N£HTS

106
160
306
780
310
130
300
2.8

9t,OOO
30,000
55,000

200

"7 MW
196 MW
303 HBtu/hr
775 gal/lllin
310 gal/llIin
130 gal/llin
300 gallllln
2.8 Mgal

9 f ,000 ga 1II1ay
30,000 cu yd/yr
55,000 MBtu/hr

200 trunks

SETTING

MAN-MADE excessive noise--avoidance
DISTURBANCES vibration--3 Hz is bad

space for ring circumference of 60-100
lIl11es

looking for a site for a planar ..chine
flat (level) or with a tilt < ,.

need up to 11.000 acre~

ENVIRONMENT sse will comply with NEPA
need baseline data

GEOLOGY AHD long. uniform mater1al
TUNNELING extensive characterization

avoidance of active faults
good soil stability
avoid unconsolidated solids

with ground water
awareness of seismic activity

COflMUNITY

UTILITIES

CLIMATE

COST AND
SCHEDULE

staff needs: housing. education. cultural
r"sonabl~ c~tlng tJllllfS
major airport, all-weather roads
adequate industrial/construction resources

~ lOOO gal/.'n of "fIter
~ 250 MY. separate feeds, outages < 2/yr

de$ireable average temperature 35· - 80·F
desireable average relative hu.'d'ty
,251-701

land costs, utility rates
what's being offered


