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Attachment M-2

E.1 Other Geotechnical Analysis

Laboratory testing was performed on the upper-brown silty clay, the lower-gray silty clay, and the sand
soils to evaluate soil properties for seepage and stability modeling.

E.1.1 Upper and Lower Clay Soils

Grain-size testing for both the upper-brown and lower-gray sandy-clay soils in Quarry Creek indicated
about 55 to 65 percent fines (about 15 percent clay and 35 fo 40 percent silt) with about 35 to 40 percent
sand and about 1 to 8 percent gravel. Atterberg limit test results indicate the clay soils have low plasticity
and low liquid limit values. According to the Unified Soil Classification System, the sandy clay soils are
considered lean clay (CL).

" Natural moisture contents of the sandy-clay glacial-iill soils generally ranged from 12.5 to 18 percent, with
the higher moisture contentis at shallow depths in borings B-5 and B-6. Generally, the natural moisture
contents were slightly above the plastic limit determined from Atterberg limit testing. This indicates that
the soils are in a moist state, not saturated.

Unit weight testing on the soil samples indicated dry unit weight values of 106 to 118.5 pounds per cubic
foot (pcf) for the upper clay soil unit and 110.5 to 119.5 pcf for the lower clay soil unit. Moist unit weight
values calculated from diy density and corresponding moisture content test results ranged from 124.1 to
133 pcf for the upper clay soil unit and from 129.8 to 137.1 pcf for the lower clay soll unit. Unit weight
values for the upper day units of 128 pcf (moist weight) and 133 pcf (saturated weight), and a saturated

- unit weight-of 138 pcf for the lower clay units; respectively, were selected for data inputsinthe - -
geotechnical analyses performed for this 30% design report.

Saturated hydraulic conductivity testing indicated permeability values ranging from 2.4x107 to 3.2x10°®
cm/sec for the upper brown clay and from 1.3x107 to 2.5x10°®% emy/sec for the lower gray clay. This data
was also used in the geotechnical analyses that were performed for this 30% design report.

E.1.2 Sand Scils

Grain-size testing of the sand soils indicated the sand soils typically consisted of 70 to 95 percent sand
and 5 to 15 percent fines. Most of the samples had litdle-to-no gravel, but one sample (SB_) had up o 20
percent gravel.

The sand soils had a moisture content ranging from about 0.5 percent up to 19 percent, with most values
between about 1.5 and 6 percent. Soil intact samples of the sand soils were not obtained, but based on
remolded test samples, a moist unit weight of 100 pcf and a saturated unit weight of 115 pcf was used for
the analyses performed of the sand soils.

Saturated hydraulic conductivity testing indicated a permeability of 1x10 cm/sec, which was used for
seepage modeling performed for the 30% design report.
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E.1.3 Shear Strength Values

Undrained soil conditions occur when loading is applied relatively quickly and pore water pressures within
the soils increase until they are drained (the water is squeezed out). Laboratory testing of the clay soils
indicated undrained shear strengths ranging from 3,180 to 3,930 pounds per square foot (psf) for the
upper clay soil unit and from 1,820 to 4,660 psf for the lower iill. For slope stability modeling, average
undrained shear strength parameters of 2,700 and 3,400 psf for the upper and lower clay soil units,
respectively, were selected. The sand soils are considered to be more permeable and will only act as a
drained soil, as discussed below.

Drained soil behavior occurs when: (1) materials have relatively high permeability, prohibiting an increase
in pore water pressures, (2) the loading is applied slowly enough that there is not a significant increase in
pore water pre'ssures, or (3) pore water pressures have dissipated. Direct shear testing was performed on
each of the three soil types to evaluate the drained strength of the materials. The results of the direct
shear test indicated a friction angle of 32 degrees with a cohesion intercept of 446 psf for the lower clay
soils, and a friction angle of 31.5 degrees (with no cohesion intercept) for the sand soils. These values
have been used for the drained slope stability analysis. A drained friction angle and cohesion of 30.5
degrees and 268 psf from testing for Blakeley Ravine was used for the geotechnical analyses that were
performed during the feasibility phase of this project. The soils testing performed for the Quarry Creek
ravine soils reveal them 1o have slightly fess strength than what was estimated during the feasibility phase
of this work.
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