
ORANGE GROVE PROJECT  
APPLICATION FOR CERTIFICATION  

 

APPENDIX 6.3-D – LIQUEFACTION ANALYSIS FROM  
GREGORY CANYON LANDFILL EIR



ORANGE GROVE PROJECT  
APPLICATION FOR CERTIFICATION  

 

APPENDIX 6.3-D1 – LOCATION OF BORINGS TESTED





ORANGE GROVE PROJECT  
APPLICATION FOR CERTIFICATION  

 

APPENDIX 6.3-D2 – GREGORY CANYON LANDFILL FINAL EIR 
EXCERPTS 

     



4.2  GEOLOGY AND SOILS 

Gregory Canyon Landfill  State Clearinghouse No. 1995061007 
Final EIR Page 4.2-31 December 2002 

flank of Gregory Mountain, where the contact would be reasonably expected to project if it were 
an extensive planar feature, did not indicate evidence for bedrock faulting in Gregory Canyon.  
The complete fault investigation is presented in Appendix F.  No significant impacts from 
ground rupture are expected.  No active, through-going faults have been identified within the 
project area, and, therefore, no significant impacts from ground rupture would occur. 

Seismic shaking 

Shaking induced by a nearby earthquake could trigger ground failures, which in turn could 
endanger lives, disrupt the landfill development, or disrupt nearby man-made structures.  Failure 
of the excavation slopes was found to be unlikely given the dominant fracture orientations 
(Section 4.2.3.2) and therefore is not considered significant. 

Soil Liquefaction 

Seismic shaking can induce soil liquefaction of cohesionless soils that are saturated with water.  
Since grading operations at the project site will remove all loose soils from the footprint of the 
landfill, liquefaction will not occur within the landfill footprint.  The ancillary facilities at the 
mouth of the canyon will be constructed over the alluvial wedge, however, and therefore soil 
liquefaction potential would exist in the event of strong seismic shaking. 

Liquefaction typically occurs at depths less than 50 feet below ground surface (bgs), with the 
most susceptible conditions occurring in sandy soils with less than 15 percent silt and clay at 
depths shallower than 30 ft bgs.  Deposits in which the zone of saturation is deeper than 50 ft bgs 
are generally stable regardless of their grain-size distribution. 

GLA (1998) drilled and sampled the alluvial wedge at four different locations to a depth of 
50 feet, and concluded that the soils are mostly silty sands and clayey sands with 14 to 45 percent 
silt and clay content. Depth to the zone of saturation varied between 19 and 26 feet bgs.  The 
liquefaction susceptibility of these alluvial soils was then evaluated using the analytical 
procedure described by Seed and Idriss (1982).  The procedure relies on the calculation of two 
parameters (cyclic-stress ratios, Cd and Cl) that determine liquefaction susceptibility.  The first 
one represents the theoretical susceptibility to liquefaction of sediments with the same 
characteristics as those encountered, while the second represents actual resistance to liquefaction. 
Dividing the second ratio by the first one, the factor of safety against liquefaction is calculated.  
Table 4.2-8 summarizes the cyclic-stress ratios calculated for each location, and the calculated 
factors of safety.  Factors of safety above 1.3 are considered conservatively adequate for 
engineering design. 

As shown, the lowest calculated factor of safety is 1.39, and most other values are considerably 
higher.  As a result, GLA (1998) concluded that the liquefaction susceptibility of the alluvial 
wedge at Gregory Canyon is low, and therefore, no significant impacts related to soil liquefaction 
are anticipated. 

Slope stability of liner system 

When first constructed, landfill liners can be regarded as a thinly layered section, in which many 
layers have low interface strengths (e.g., the interface between the plastic geomembrane and the 
overlying geotextile fabric on the slopes is generally of a low strength), and before they are 
buttressed by refuse they are susceptible to environmental stresses and potential sliding failures.  
To mitigate this potential, the geosynthetic materials (i.e., plastic geomembranes and geotextile 
fabrics) will be anchored at the top of the slope, and protected in place and weighted throughout  
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TABLE  4.2-8  
RESULTS OF LIQUEFACTION SUSCEPTIBILITY ANALYSIS 

DEPTH IN 
FEET MATERIAL 

PERCENT 
FINES 

DEPTH TO  
WATER TABLE 

(FT) 

CD FIRST 
CYCLIC-STRESS 

RATIO 

CL SECOND 
CYCLIC-STRESS 

RATIO 
FACTOR OF 

SAFETY 
Boring 1       
  20 SM 17% 19 0.200 0.320 1.60 
  30 SM  19 0.234 0.700 2.99 
  40 SM  19 0.240 0.686 2.86 
Boring 2       
  30 SP/SM 14% 25 0.207 0.288 1.39 
  40 SM  25 0.218 0.679 3.12 
Boring 3       
  25 SM-SC 45% 24 0.195 0.500 2.56 
  35 SM-SC  24 0.219 0.700 3.20 
  45 SM  24 0.218 0.443 2.03 
  55 SM  24 0.203 0.660 3.26 
Boring 4       
  35 SM-SC 20% 26 0.211 0.302 1.43 
  45 SM-SC  26 0.212 0.672 3.17 
Source:  GeoLogic Associates, 1998 

 

their extent with 20-pound sand bags placed on 5-foot vertical spacing.  This construction 
protocol is standard in the industry, and has a successful performance record for  2:1 slopes, 
which is proposed in the project. If for any reason the liner system is damaged before it is 
weighted down by refuse the damaged portion of the liner would be repaired and reconstructed to 
maintain slope stability and retain containment capability.  A mitigation measure has been 
included in Section 4.2.4 (Mitigation Measure 4.2-1) to mitigate this potentially significant 
environmental impact.  After the incorporation of this mitigation measure, no adverse effects 
would occur. 

Aqueduct Stability 

During construction, movement of scrapers and other heavy equipment over the aqueduct pipes 
may be a source of distress to the existing pipelines.  Construction of reinforced slabs at the 
access road and internal haul roads will transfer heavy equipment loading across each of the 
pipelines without placing loads on these pipes.  The loading will be transferred to the bridge slab 
grade beams at each end of the bridge slabs.  Polystyrene will be placed below each of these slabs 
to absorb the slab deflection and avoid incidental loading to the pipes.  These measures will 
reduce the potential impacts of distress to the pipelines to below a level of significance.  
Vibration induced by blasting during landfill construction would not cause damage to the 
aqueduct.  No significant impacts to the pipelines are anticipated. 

Mineral Resources 

Construction would not result in the loss of a known mineral resource that would be of value to 
the region and the residents of the state.  The tonalite of Gregory Canyon could be considered a 
low-value mineral resource in its own right, as a source of dimension stone or crushed gravel.  
Landfill development would limit access to this resource, but this rock type is abundant in the 
Southern California batholith and project development would not affect its availability.  As part 
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