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The yellow stone of the Yellowstone River and
Yellowstone National Park, home ofa  Supervolcano .
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An off -alignment bridge replacement was needed.

PROPOSED NEW ROADWAY ALIGNMENT

TOWER JUNCTION




Qa - Alluvium

Sand with gravel, trace to some silt, some cobbles and boulders, gap
graded, fine to coarse sand, fine to coarse gravel, rounded to subrounded,
brown, dry, heterogenous. Glacial boulder erratics were observed on the
ground surface, particularly on the west side of the river.

Qg - Glacial Till

Sand with silt, trace clay, gravel, cobbles and boulders, fine to coarse,
low plasticity, brown to gray, dry, homogeneous, gap graded. Gravel was
subangular to subrounded and basalt and granite boulders up 10 15 feet
were observed on the ground surface,

Slopes characterized by large boulders and cobbles. Talus was inferred
from what could be observed from the slope crests. Some lopes were
steep and unsafe for BGC to map on foot

Dark grey to black, columnar jointed, aphanitic with plagiclose
phenocrysts, medium strong, unaltered, slightly weathered

with orange iron staning primarily on fracture and joint surfaces.

Basalt forms exposed cliff bands high up on the banks of the
Yellowstone River and ouctoprs in several locations near the picnic area.

Conglomerate

B2

Agglomerate

)

Travertine

)

Highly Altered
o

Orange to light brown, d with gravel, cobbles, and

boulder sized clasts in a coarse arkosic matrix, calcareous matrix,
subrounded o rounded clasts, medium strong to strong, moderately
to highly weathered in places. Locally, the conglomerate overlies
sandstone beds, white to light brown, fine to medium grained sand,
highly weathered, weak..

Dark greenish grey, coarse, clastic, subangular lo subrounded dlasts

up to 6-inches are common with some subrounded cobble and

boulder sized clasts, welded matrix with porphyritic texture, medium
strong 10 strong, moderately altered, with pervasive disseminated calcite
alteration, some chlorite, and sparse sulfides, with moderately to

widely spaced joint sets, abundant calcite veins. Some outcrops are
highly weathered and highly altered

Tan to grey, calcium carbonate, fine, high porosity with open void
spaces, weak to medium strong. At the outcrop along Tower Road, the
travertine was interbedded with d and congl with
some calcite and sulfur infilling along bedding planes.

The bedding was oriented at 04/200 (dip/dip direction).

Zones of highly to completely altered rock, extremely weak to very weak
bedrock where the parent rock is difficult to distinguish and in some areas,
have been replaced with calcareous and sulfuric hydrothermal deposits
These zones are typically yellow to white with green and orange mottling,
have a sulfuric odor, and are

friable.
Highly Weathered
[:] Zones of highly to P y ed and

Landslides

Sandstone was tan, very fine, very weak, with some sulfur =
crystalization throughout.

Inferred inactive and ides. Maturity of feat varies.

Areas of hy mal alt and At several locations H2S gas
was measured and a strong sulfuric odor was observed

@ Hydrothermal Springs @ 2019 Borehole Locations

@ Seeps Yellowstone River Survey
@ 20202021 Borehole Locations [Jill Existing Road

— Centerline Bridge & Rdwy.




An active hydrothermal system with altered rock, hot

springs, and hydrogen | s ul |
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The highly altered rock has a lower RMR, occurs with
hot groundwater (>140 F (60 C), H2S gas, and pH<3.

Temperature vs. Elevation Plot
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Seismic and resistivity methods were used to look for

stovepipes and locate piers.
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Confident deep foundation design.

FOUNDATION DESIGN DRAWING
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Detailed for longevity.
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Install temporary casing to
maintain overdrill and

required minimum cement-
bentonite backfill coverage
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STAGE 2

ELEVATION - CONSTRUCTION STAGING

Cement-bentonite backfill leakage

into inner cased zone or
placement in inner cased zone
and subsequent removal is
incidental to the work and shall
not be paid separately
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Deep foundations made this possible 0 Nov. 2024
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