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This memorandum provides a summary of the above investigation and portal turn-under
locations.

Bedrock Profile

The associated profiles were determined from a seismic refraction survey performed at the
proposed west portal establishment and construction staging area. The bedrock contours were
obtained using seismic velocities generated from seismic refraction survey (plus some limited
borehole data) and then interpreting the depth from the existing surveyed surface to the
approximate limit of rippable bedrock. The rippable bedrock contours presented represent the
approximate elevation of the bedrock surface with all of the cover removed. The rippable
bedrock surface is identified as rock with a seismic P wave velocity of 6000 feet/second (red
lines on profiles - the projected limit of rippable rock). Weathered bedrock contours (3500
feet/second - gray lines on profiles) would lie at higher elevations than the approximate rippable
bedrock contours.

The seismic profiles and interpreted 6000 feet/second bedrock contours are presented in
Sheets A-1 through A-11 in Appendix A.

Portal Turn-Under Stationing
Projected portal turn-under stationing is as follows:

West Portal

Drill core

The rock-cover interface position was obtained from drilling information. Note that a non-uniform
surface may be present locally but single borings are unable to detect this condition.

North Edge 142+20 South Edge 142+18
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As-built Drawings
Distance was estimated from the as-built drawings by subtracting the length of the barrel from
the portal extension face position. Using this method a station of about 142+17 is obtained.

Field Observation
Visual observation is not conclusive because the interface is buried, however surface visual
indications are:

North Edge 142+30 South Edge 142+50

Selected Turn-Under Point For West Portal

Based on discussion at the 9-26-12 project meeting it was concluded that an "average" west
portal turn-under at station 142+30 would used with the understanding that there is uncertainty
in this value.

East Portal

Field Observation

Visual observations are reasonably good because the portal is exposed and the rock face is
relatively vertical. Indications are:

North Edge 148+62 South Edge 148+65

As-built Drawings
Distances were estimated from the as-built drawings by subtracting the length of the barrel from
the portal extension face position.

North Edge 148+70 South Edge 148+70

Selected Turn-Under Point For East Portal

The portal data at the east portal show less range than those for the west portal and an
"average" east portal value of 148+65 is selected with the understanding there may be some
variation in this value. It is probable that part of the rock outcrop on the south limb of the east
portal will require removal to create a square portal entry for widening to proceed, if such a
portal orientation is required.

Location of Turn-Under Points
The turn-under points selected for the east and west portals are shown on sheet 1.

Renderings of the relative position of the west portal turn-under with respect the interpreted
bedrock surface profile in the area immediately surrounding the west portal are presented on
sheets 2 and 3. As can be seen from the interpreted bedrock contours shown as "Proposed
West Portal Grading" (these are largely interpreted from seismic survey information and are
approximate), the turn-under may be skewed somewhat from northwest to southeast with
respect to the axis of the tunnel. The degree of skew is not clear but the profiles shown on
Sheets 2 and 3 indicate that the southern edge of the portal may be laterally offset from the
northern edge by a distance of approximately 10 feet or a bit more though this value is
dependent on the representativeness of the interpreted bedrock profile. Bed rock cover over
the southern extent of the tunnel portal is likely to be thinner than that over the northern extent
based on current indications.
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Temporary Support External to Portals

Areas potentially requiring rock support are rock surfaces immediately adjacent to the
eastbound tunnel portals. These areas surround the vicinity of the portals and are indicated
generally on sheet 4. It is the intention to install these measures (dowels or rock bolts) as
dictated by the rock structure.
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