






















brought in from outside the province.

As the glaciers retreated meltwater was damrr
Watchung and Highland Mountains creating glacial
Deltas were built where streams flowed into the 1
silt and clay were deposited in the lake proper.
permeability lake deposits restrict percolation LY
the formation of wetlands in the middle and upper
Basin. The melt-water streams deposited well SOL
silt, sand and gravel along the length of their v
became deeply incised into the weaker rocks of th
up to 300 feet below the current stream bed eleva

1.2.3.4 Commercial Geolouv The prim
industry production in the basin involves constru
Commercial sand and gravel operations producing f
outwash  are located generally south of the projec
Several trap rock quarries are still actively pro
Watchung Mountain basalts while several abandoned
also present along the project alignment. Clay P
brick manufacture have been operated in historic
pit reportedly operated near the Spur Tunnel in t
Hole C-118. Commercial deposits of copper ore we
in the area and one of the first mines to be oper
Europeans in the US, the Schuyler mine circa 1700
the tunnel alignment. It is interesting to note
use of steam powered machinery in the North Ameri
associated with the development of this mine. Th
exhausted and no longer commercially viable.
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1.3. SITE INVESTIGATIONS

1.3.1 Subsurface Investiqations,  Rationale and Scooe A
project of this magnitude requires a substantial amount of
exploration if one is to have a reasonable prospect of
characterizing the conditions to be encountered along its 20.5
mile length. The U.S. Committee on Tunneling Tech-nology
published a study in September, 1985 that includec., as one of its
main findings, the level of exploration that was warranted for
tunneling projects. This study included 67 tunnel projects in
non-mountainous terrain where the overburden depth-.  was not
abnormal. The parameters which were used in this study to
determine the impact of the level of exploration were linear feet
of boring per running foot of tunnel versus some measure of cost
growth. The original engineers' estimate and the bid price were
used as the base line against which cost growth WE-S  measured.
The study concluded that at the level of 1.5 ft of boring per
running ft of tunnel, the risk of increased construction
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