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Summary of Geotechnical Design Parameters
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TITLE: SUMMARY OF GEOTECHNICAL DESIGN PARAMETERS

Problem Statement

Summarize the geotechnical design parameters for the various landfill and in-situ materials present at the
Pescadito Environmental Resource Center Project Site.
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Assumptions
The landfill will include the following components as detailed below (from top to bottom):

= Final Cover System (4H:1V Slope)
o 7-inch Vegetative Cover / Erosion Control Layer
o 30-inch Infiltration Layer
o 12-inch Intermediate Cover (Intermediate Cover is included as part of the Waste Layer for
analysis purposes)

=  Waste (maximum waste column thickness of approximately 380-241 feet occurring south of the-threugh
peak final landform elevation-efthe-Nerth-and-Seuth-Unit-Landfills)

= Leachate Collection / Liner System on 3H:1V Landfill Sideslopes (Reference No. 3)
o Protective Soil Layer (2-feet thick)

o Geosynthetics - Option 1
— Geotextile Slip Layer
— Double-Sided Drainage Geocomposite
— 60-mil Textured HDPE Geomembrane

o Geosynthetics - Option 2
— Geotextile Slip Layer
— Double-Sided Drainage Geocomposite
— Bentonite Enhanced Textured FML (bentonite side faced down)
— Bentonite Enhanced Textured FML (bentonite side faced up)

o Compacted Low Permeable Soil Liner (k < 1x10-7 cm/sec)
— MSW Cells (2-feet thick)
— Class | Waste Cells (3-feet thick)

= Leachate Collection / Liner System on Landfill Base (Reference No. 3)
o Protective Soil Layer (2-feet thick)

o Geosynthetics - Option 1
— Double-Sided Drainage Geocomposite
— 60-mil Textured HDPE Geomembrane

o Geosynthetics - Option 2
— Double-Sided Drainage Geocomposite
— Bentonite Enhanced Textured FML (bentonite side faced down)

o Compacted Low Permeable Soil Liner (k < 1x107 cm/sec)
— MSW Cells (2-feet thick)
— Class | Waste Cells (3-feet thick)
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Consolidation Parameters

The base liner ef-the-North-and-Seuth-Units-will be entirely in the Stratum 1V soils, with the approximate upper
one-third of the sideslope liners in the Stratum Il soils, and the approximate lower two-thirds of the sideslope
liners in the Stratum IV soils. The consolidation parameters for settlement calculations were therefore only
considered for the combined Stratum I1-11-1V soil unit / layer. The consolidation parameters (compression index,
recompression index, and secondary compression index) were calculated using empirical correlations between
the various consolidation parameters and plasticity index. As stated earlier, an average plasticity index of
approximately 36 was estimated for the combined Stratum II-1lI-IV soils (Reference No. 2). The consolidation
parameters are summarized below in Table 2. Based on a review of laboratory test data/reports contained in
Reference No. 2, an average void ratio (eo) of approximately 0.64 was estimated and is presented below in
Table 2 (later used in the foundation settlement calculations).

Table 2
Geologic Units
Consolidation Parameters

Secondary
Void Average Recompression Compression
Ratio Plasticity Compression Index Index
Geologic Unit / Layer {eo) Index Index (Cc) (C») (Cd)
Stratum 1I-I-IV 0.64 36 0.4204 0.0609 0.0136
Notes:

1. Void ratio of 0.64 represents an estimated approximate average based on laboratory test data (Reference No. 2).

2. Compression Index (Cc) was calculated using the following correlation (Reference No. 7): Cc = 0.046 +(0.0104 x PI)

3. Recompression Index (C:) was calculated using the following correlation (Reference No. 7). Cr = 0.00194 x (P! - 4.6)

4. Secondary Compression Index (Co) was calculated using the following correlation (Reference No.7):  Ca = 0.00168 +(0.00033 x P1)

Overconsolidation Ratio

The overconsolidation ratio (OCR) was determined using an empirical correlation that utilizes natural water
content (wy), liquid limit (w,), and the existing effective overburden pressure (p’,) to determine the
preconsolidation pressure (p',). The following empirical correlation was used based on Reference No. 7:

logyop'c = 597 — 532("V/y,) — 0.25logsp',

Using an estimated average water content and liquid limit of approximately 17% and 58%, respectively for the
Stratum I[I-11l-IV soil unit (Reference No. 2), and calculating the overburden pressure at the landfill soil liner
depth of 100-ft.bgs and an assumed depth of 50-feet below the liner (150-feet) for potential compressible soils,
the preconsolidation pressure (p',) is solved for. The existing effective overburden pressure (p',) at 100-ft.bgs
and 150-ft.bgs is 6,960 psf (333.25 kPa) and 10,440 psf (499.87 KPa), respectively. The preconsolidation
pressure (p’,) at 100-ft.bgs and 150-ft.bgs is 125,847 psf (6,026 kPa) and 114,763 psf (5,495 KPa), respectively.
The OCR is then calculated as follows:
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ocr = B¢
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t 100 ft.bgs = L/
at 100 ft.bgs = —r5e5~ =
t 150 ft.bgs = e 74 11
at 150 ft.bgs = 35750 =

The native soil at liner depth and below is determined to be overconsolidated, since the OCR is greater than
1.0. The maximum effective overburden pressure that will occur on the native soils lying directly beneath the
proposed compacted soil liner at the time of the complete build-out of the landfill will occur at the location of the
| maximum waste column thickness of-380-i_241. Using the unit weight of 65 pcf for waste fill (discussed on
following page) and the thicknesses and unit weight of the final cover, protective cover, and compacted soil
| liner (total thickness = 3+2+3= 8-ft, and unit_moist weight = 432129 pcf), the effective overburden pressure
(P'finar) at the time of complete landfill build-out is:

Prinar = (380241ft waste X 65 pcf) + [(8)ft soil layers X (132—62:41 29 pef] =
25.25716,697 psf

| The estimated effective overburden pressure of 25;25716,697 psf is significantly lower than the effective
preconsolidation pressure (p'; = 125,847 psf) acting on the native soil at liner depth; and therefore it is assumed
that the native soils that will underlie the proposed landfill soil liner will be incompressible for purposes of
foundation settlement calculations (Appendix IlI-D.5-4).

Material Properties of the Final Cover System

The landfill final cover will consist of 37-inches of the Stratum II-llI-1V soils (as discussed earlier, 7 inches
vegetative cover and 30 inches infiltration layer). The final cover is assumed to perform as a water balance
cover and therefore will not have a geosynthetic barrier layer. For simplicity, the final cover system soil layers
were modeled as one unit in the stability calculations. A summary of the unit weights and shear strength
parameters are presented on Table 3 on the following page.
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