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The circumference of the ring for the ISP lattice is 85.698 km; the tunnel cross section is
10 ft in diameter. There is no defined experimental program, but for planning purposes we
assume two low-beta and two medium-beta IR halls.

1. Tunne] Excavation:

Current thinking is to muck out at every shaft with a given TBM going in at one shaft
and coming out two shafts further along in the clusters and three shafts further along in the
arcs. Muck will be coming out of 15 shafts altogether in this plan with a maximum of four
shafts working at any one time. See attached figure for drilling sequence.

The finished volume of the tunnel is V,, =% ¢ (5 f)* » 281,161 ft = 818 K cu yd. The
excavated diameter ranges from the finished diameter of 10 ft for an unlined tunnel up to 12 ft
for a tunnel requiring a 1 ft liner, so the excavated volume, V., may vary over
Vexe = 820-1200 K cu yd depending on the site, of which 38-55 K will come out via each working

shaft. The volume of muck coming out of the tunnel will be increased by a swelling factor that,
again, is site dependent.

Assuming that this swell factor may vary from 30% to 100%, the muck volume from a
single working shaft will be:

Vouk = 50-80 K cu yd/shaft for 10 ft o
=72-110 K cu yd/shaft for 12 ft e
The assumed advance rate of the TBM is 100 ft/day, driving 5 days/week so:
Vinuck /day = 380-580 cu yd/day for 10 ft @
=550-840 cu yd/day for 12 ft e

At 10 cu yd/load for a 10 hour hauling day this implies a truck frequency of:

Ay = 10-15 min for 10 ft e
Apuck =7-10min for 12 ft @

A given shaft will be active for 6 months for mucking purposes on a 5 day/week basis, 10
hrs/day.

The mucking pattern can be adjusted so that the shafts at which the machines come out,
the non-active shafts, are the ones nearest to sensitive areas.



2, IR Halls

Current thinking on IR halls assumes a volume of 25 x 80 x 35 cu m for the large halls and
25 x 50 x 35 cu m for the smaller halls.

The excavation volumes are then:
Ve dow -B) = 70 K cu m/hall = 92 K cu yd/hall
Vexc (med -B) = 44 K cu m/hall =58 K cu yd/hall

For four halls, then the total is:
Ve (total) = 228 K cu m = 298 K cu yd
of which 184 K cu yd is at the two sites in the near cluster and 116 K cu yd at the two
sites in the far cluster.

Allowing for swell, the spoil to be disposed of is in the range:

Vmua (total) = 390-600 K cu yd
with Vinuck (low -B)=120-180 K cu yd
V pnugc (med B)= 75-126 K cu yd

At each low -B hall 12000-18000 loads of spoil will be removed. At 300
loads/week (10 min/load, 10 hrs/day, 5 days/week) this implies 40-60 weeks of hauling from
each low -B hall. For the med -P halls the duration of hauling is 2540 weeks.



95, Lot 1€ SCW i‘-S?)
UPPER ARC
— neeS kM
B c
l/l_\
3 &
éﬂ',
8]
at ™
_/ b
. u v
“ X s
8074 km CLUSTER
FAR SERVICE AREA wl y V8km
whem— gll. z
3
~
\
E
EXIT EF
SEAVICE AREA P Y
&
**’%Qg)*"‘a
%
G Fe.v
LEGEND --"'""_’g.@‘\,
CIMCUNPEABNCE - S5.504 W0
CLUSTER LBNATH - W4 b . ) . ' . -
CELL LENGTH - - TN H*
TOYAL DIFCLES - e
EXPERSINTAL STAAGKT T, S§8SC SITE LAYOUT
UTRITY BTRAMM: - - L]
i " popoidel 90* OPTION #4
EXPRARSENTAL STAAGMT 90(4)
UTUTY SR 84A200 | STE LAGUL 90 OPTON #4




