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Reference:  Summary of Yeager Yard Seismic Results 

In November 2019, Stantec Consulting Services, Inc. (Stantec) prepared geotechnical recommendations for 
Lehigh Southwest Cement Company’s (Lehigh) Permanente Quarry in a report entitled West Materials 
Storage Area Geotechnical Evaluation.  The report included recommendations for achieving slope stability in 
an area of the quarry known as the “Yeager Yard” (YY) according to the standards set forth in the California 
Surface Mining and Reclamation Act (SMARA).  An earlier version of these recommendations was contained 
in Stantec’s Permanente Quarry – WMSA Slope Instability Remediation Plan, dated September 27, 2019. 
 
Santa Clara County staff members have requested further data that confirms the presence of certain 
subsurface geologic features descried in Stantec’s reports – specifically, a bedrock ridge of native material at 
the headscarp of the WMSA Slope Instability.  To accommodate this data request, Lehigh proposed to 
perform a seismic refraction (SR) survey in lieu of a drilling investigation to demonstrate the presence of the 
bedrock ridge of native material and that the bedrock ridge has the strength as described and assumed in the 
Stantec’s reports. The SR survey report prepared by NORCAL Geophycial Consultants, Inc. (NORCAL) is 
attached to this memorandum, and this memorandum compares the SR results to previous analyses and 
assumptions prepared by Stantec. 

NORCAL determined that the fill-bedrock interface occurs at a velocity of approximately 6000 feet per 
second, which corresponds with the bedrock elevation identified in the adjacent borehole YY-VWP-02.  
Stantec selected line SR-01 specifically to correlate the SR data to this borehole and to demonstrate that the 
SR method is capable of identifying the top of bedrock and the ridgeline location identified from the 
interpretation of historical aerial photographs.  The SR data documented the bedrock ridge in all three SR 
lines as discussed in the NORCAL report, and the SR method can be used to map the ridgeline present in the 
subsurface.  The location of the bedrock ridge in all three SR lines match the locations Stantec previously 
mapped, which demonstrates the presence of the ridge near the northern and western extents of the Yeager 
Yard slide. 

The geotechnical properties of the rock present at the Permanente Quarry have been evaluated several times 
by several companies as documented in the various Reclamation Plan Amendment submittals. Each 
investigation included drilling, laboratory testing, assessment of strength parameters for the various rock 
types encountered, and slope stability calculations. The rock strength parameters were based on laboratory 
data, rock mass rating (RMR) calculations, and back-analysis of landslide areas. The strength parameters for 
soil, greenstone overburden, and limestone have been consistent through the various geotechnical analyses. 
The strength parameters for greenstone vary significantly depending on the condition of the bedrock and 
particularly the amount of weathering and shearing. Lower-bound values are based on back-analysis of the 
Main Slide in the North Quarry, and upper bound values are based on laboratory data of in-place rock 
collected from core drilling operations.  Considering the Yeager Yard area was mined and then backfilled, any 
near-surface and weathered material was removed, with the stronger greenstone left in place.  The seismic 
data corroborate these strengths, and the NORCAL reports interprets the bedrock as “moderately to little 
weathered/fractured”. The sharp increase in velocities from the SR data also confirm a significant change in 
material properties between the fill material and the bedrock. 
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Analysis of the drilling data, aerial photograph data, and SR data all provide corroborating data that the 
bedrock ridge is present in the location Stantec mapped and at the northern and western extents of the 
Yeager Yard slide area.  These data also suggest that the bedrock is competent with the material strengths 
necessary to limit further extension of the Yeager Yard slide area. There is a distinct absence of data 
suggesting the contrary.  Therefore, Stantec concludes that the Yeager Yard slide area is definitively bounded 
on the northern and lateral extents by the remaining bedrock ridge.  Stantec further opines that additional 
studies into this subject are unwarranted due to the abundance of data already collected. 
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