
 
 
 
 
 
 
 

Appendix E  Geotechnical Evaluation 



Jonathan D. Bray, PhD, PE 
James K. Mitchell, ScD, PE, GE 

Richard A. Mitchell, PG, CEG 
Timothy D. Stark, PhD, PE

 
 
 
November 11, 2008 
 
Mr. Rick King 
Newby Island Sanitary Landfill 
1601 Dixon Landing Road 
Milpitas, CA 95035 
 
Subject: Review of the Geo-Logic Associates June 2008 Geotechnical Evaluation for 

Proposed Vertical Expansion – Newby Island Sanitary Landfill, San Jose, 
California 

 
Dear Mr. King: 
 
This letter summarizes our review of the geotechnical evaluation that was recently completed to 
support a proposed vertical expansion at the Newby Island Sanitary Landfill, located in San Jose, 
California.  As you know, Allied Waste Industries, Inc. (Allied) authorized our committee of 
Professor Jonathan D. Bray, Professor James K. Mitchell, Richard A. Mitchell, and Professor 
Timothy D. Stark to collaborate with Allied and Geo-Logic Associates (GLA) during GLA’s 
work to complete the referenced evaluation.  The scope of the committee’s work included: 

• Review of GLA’s initial site characterization studies, laboratory testing, engineering 
evaluations, and conclusions; 

• Development of recommendations for additional GLA site investigations, laboratory 
testing, and engineering evaluations to address uncertainties associated with the initial 
studies; 

• Meetings and teleconferences to review the data and evaluations as the GLA work 
progressed; and 

• Review of the GLA June 2008 report that incorporated the review committee 
recommendations and documented the geotechnical work completed to support the 
vertical expansion project.1 

                                                 
1 Geo-Logic Associates, 2008, Geotechnical Evaluation for Proposed Vertical Expansion, Newby 

Island Sanitary Landfill, San Jose, California, unpublished report prepared for International Disposal 
Corporation of California, Inc., 2 vols., June. 
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Our comments on the June 2008 report are presented below and include general comments 
regarding the overall procedures and conclusions presented in the report, specific comments that 
pertain to selected sections portions of the report, and several minor corrections that should be 
addressed if the report is amended or revised in the future. 

Findings 

Based on our review, the GLA June 2008 report has incorporated the recommendations put forth 
by the review committee.  The geotechnical characterization and analyses employed by GLA are 
consistent with the available data and with the state-of-practice in geotechnical earthquake 
engineering. The conclusions and recommendations in the report are supported by the results of 
the field investigations, the laboratory testing, and the analyses.  There are, however, two areas 
of the report where it is our opinion that GLA’s interpretations may be overly conservative.  In 
particular: 

• For the purposes of its evaluations and report, GLA assumed that a post-earthquake 
liquefied strength was applicable to sand horizons with a safety factor against 
liquefaction of 1.3 or less.  Although this is consistent with California guidance, the 
approach is conservative because the liquefaction case histories used by various 
investigators to back-calculate values of liquefied strength all exhibited static factors of 
safety less than unity.  Moreover, it is reasonable to assume that the liquefied strength 
would be mobilized only if the triggering safety factor is near unity.  As a result of these 
considerations, deformation analyses that assume liquefied strengths for all horizons with 
a triggering safety factor less than 1.3 will tend to overestimate the potential seismic 
deformation and may also lead to overly conservative liquefaction mitigation 
requirements. 

• Consistent with the review committee recommendations, GLA makes a sound argument 
on page 39 of the report for using a 6 inch running average of cone penetration test (CPT) 
data to identify potentially liquefiable strata in a particular boring.2  On page 14 of the 
report, however, GLA states that a 2 inch layer of sand is sufficient to classify a 5 foot 
thick zone as containing sand strata as shown in Figure 5-1.  Later on page 41, when 
describing Figures 7-3A to 7-3T, GLA states again that if only one 2 inch liquefiable 

                                                 
2 This interpretation is conservative compared to the Boulanger et al. (1997) recommendation that the 

identification of potentially liquefiable strata should be based on 2 foot thick intervals.  However, it was 
judged that such a large interval could miss potentially liquefiable strata at this site and it was agreed to 
use a minimum layer thickness of 6 inches to identify potentially liquefiable sand layers. 
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layer was identified in a 5 foot thick zone, the entire zone would be marked as liquefiable 
if the seismic demand exceeded its seismic resistance.  Therefore, there is an 
inconsistency in using a minimum thickness of 2 inches to display results such as those 
shown in Figures 5-1 and Figures 7-3A to 7-3T when it would be more reasonable to 
focus only on sand layers that are at least 6 inches thick when evaluating liquefaction 
triggering, and more importantly, its consequences.  In our opinion, although GLA’s 
approach is conservative, it likely unnecessarily overemphasizes the importance of 
potentially liquefiable sand strata that are only 2 inches to 6 inches thick. 

The preceding assumptions were appropriate to evaluate the technical feasibility of the project 
and to provide an upper-bound estimate of the magnitude of liquefaction mitigation that could 
ultimately be required.  However, it is our opinion that final evaluation and design of 
liquefaction mitigation measures for future phases of expansion should be based on cell- or 
phase-specific investigations that consider only sand layers that are least 6 inches thick, that are 
relatively continuous, and that have safety factors of 1.1 or lower in the liquefaction triggering 
analyses. 

Specific Comments 

There are some anomalies and inconsistencies in the June 2008 report that we believe GLA 
should address or that should be considered as part of the final design analyses because they may 
raise questions and/or require additional discussion.  These include: 

1. The undrained shear strength (su) characterizations of the Young Bay Mud (YBM) and 
Old Bay Alluvium (OBA) are reasonable and consistent with the site data.  However, 
there are several apparent anomalies with the strength evaluations and associated 
presentations.  For example, Figure 5-18c shows a noticeable shift in the red line 
representing the modeled strength of the OBA compared to the other plots shown in 
Figures 5-18a, 5-18b, and 5-18d (i.e. Figure 5-18c suggests a higher strength model than 
the other plots).  Additionally, the CPT interpreted shear strength in the YBM in Figure 
5-18d appears to be relatively low compared to the plots shown in 5-18a, 5-18b, and 5-
18c. 

2. Figure 5-22 shows the variation in su with failure plane orientation and indicates that su in 
simple shear is about 0.78 times the su value obtained in triaxial compression.  The vane 
shear test (VST) and CPT strength characterizations represent a simple shear mechanism 
and the strength models that GLA are comparing these data to in Figures 5-18(a-d) do not 
consider this relationship.  This is noted on page 25 of the report and the report further 
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notes that the strength reduction due to anisotropy was incorporated into the stability 
analyses.  For the purposes of clarity, a note to this effect could be added to Figures 5-
18(a-d) to emphasize that the stability analyses incorporated appropriate strength 
reductions to account for anisotropy along the failure surface. 

3. Figure 6-2 of the GLA report does not match Figure 2 of the Bray seismicity evaluation 
report in Appendix I-1 in the period range of 1 second to 3 seconds (i.e., the average 
spectrum of the suite of seven ground motions does not match the upper target as well in 
Figure 6-2 as in Figure 2 of the Bray report).  Although this difference is not particularly 
significant, the GLA figure suggests the average spectrum is slightly below the target 
spectrum when it is actually above or very close to the target.  We recommend that 
Figure 6-2 of the GLA report be revised to match Figure 2 of the Bray report. 

4. The legend in Figure 5-1 indicates that all silt layers within the OBA are not susceptible 
liquefaction.  Strictly speaking, this is an overstatement as there are a few silt layers 
within the OBA that appear susceptible to liquefaction according to the criteria proposed 
by Bray and Sancio (2006).3  However, these silts appear to be isolated and deep so they 
are not likely a liquefaction-induced slope deformation problem.  A minor note could be 
added to Figure 5-1 that states that a few low plasticity silt layers or lenses that are 
potentially liquefiable were identified by index property testing and Bray and Sancio 
(2006), but these soil layers are isolated and deep and they are not a concern with respect 
to liquefaction-induced slope movements. 

5. The calculated seismic displacement of 0.8 cm for the geogrid-reinforced HDPE 
prescriptive cover was based on the Bray and Rathje (1998) 50 percent normalized 
maximum horizontal acceleration (MHA) values.  This displacement appears to be 
relatively low given a static safety factor of 1.55 for the slope.  It is our opinion that the 
cover displacement calculations should also consider the more conservative 16 percent 
exceedence values to capture some of the uncertainty in the procedure (i.e., use of the 16 
percent exceedence values provides an upper, but still reasonable, estimate of the 
potential seismic displacement).  Therefore, we recommend that the 50 percent and 16 
percent exceedence normalized MHA values and the 50 percent and 16 percent 
exceedence seismic cover displacement values be used to calculate a range of seismic 
displacements.  Under this approach, kmax = 0.315 to 0.389, ky/kmax = 0.733 to 0.905, and 

                                                 
3 For example, in Table 4-1 of the GLA Report, the (ML) soil at Elev. -45.5 ft in RB-2 has wc/LL = 

0.99 and PI = 3, the (CL-ML) soil at Elev. -52 ft in RB-12V has wc/LL = 0.98 and PI= 4, and the (ML) 
soil at -70 ft in RB-12V has wc/LL = 0.98 and PI = 1.   
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the cover displacement = 0.8 cm to 3 cm.  Because this range is still somewhat lower than 
we would expect for cover sliding on a 3H:1V slope under sever strong shaking, we 
recommend that GLA confirm their ky calculation. 

Minor Corrections 

1. On page 18, OCR is more properly defined as the ratio of the maximum past vertical 
effective stress to the current vertical effective stress. 

2. Page 19 of the report states that the average OCR of the OBA is about 2.4.  However, on 
page 24, the statement is made that the OBA OCR ranges from 1.5 to 2.0.  This 
inconsistency should be corrected. 

3. Page 19 of the report suggests that there is no discernable correlation between the OBA 
OCR and elevation across the site although the variation in OCR is greater above 
elevation -40 than below (this variation is shown in Figure 5-5).  We note that the 
variation in OCR within the OBA can be explained by the lowering and rising of sea 
level which at times allowed the upper part of a layer within the OBA unit to be exposed 
to sun and air and become desiccated.  With additional deposition of OBA materials, 
previously desiccated surface layers of OBA were buried.  Therefore, it should be 
expected that there are several buried desiccated layers of soil within the OBA unit that 
have higher OCR values.  These layers are more frequently found in the upper part of the 
OBA unit, so it is not surprising that higher OCR values are often found in the upper part 
of the unit. 

4. The field VST gives peak and large displacement strengths, both of which are important 
parameters.  In the text of the report (on pages 9 and 22 for example) only the measured 
peak strength values are discussed.  For the purposes of context, we recommend that the 
sensitivity of the YBM and OBA be mentioned in future updates or amendments to the 
report. 

5. The calibration curves and data for the CPT used on this project are not provided in the 
report.  Because this information can be used to confirm some of the input parameters 
used in the liquefaction analyses, we recommend that these data be included in future 
reports or otherwise be made available.4 

                                                 
4 Without this information, one cannot confirm, for example, that a = 0.85 for the CPT used on the 

project. 
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6. Figure 5-6 has black diamonds in its legend where it should have the symbol “σ.” 

7. On page 20, the laterally continuous sub-drainage layer beneath the landfill cell is 
mentioned. However, no information is provided regarding the relative density of this 
cohesionless material.  This is important to mention so that its liquefaction susceptibility 
can be evaluated. 

8. A note should be added at the bottom of Table 5-4 that indicates that the su/p’ values are 
for the triaxial compression mode of shear and that these values were adjusted for 
strength anisotropy according to the relationship shown in Figure 5-22. 

9. On Figure 5-12, the legend of “su/p’ YBM/OBA shear strength model” should be 
removed. 

10. The last paragraph on page 36 and continuing on page 37 indicates that the average PGA 
for the free field and dike profiles at the site is neither attenuated nor amplified by the soil 
column that overlies bedrock.  However, the last sentence of this paragraph implies there 
is no attenuation or amplification of the shaking intensity.  This statement is overly broad 
because PGA and its amplification or attenuation represents the spectral ordinate at zero 
period and the shaking intensity of a motion is not just characterized by PGA.  Rather, 
spectral ordinates across the full range of periods better represents the shaking intensity 
of a motion and the long period energy in the ground motion was likely amplified for the 
design ground motions at this site.  Accordingly, it would be more correct to revise the 
last sentence of this paragraph to state: “…suggesting neither attenuation nor 
amplification of the shaking intensity PGA by the soil column overlying bedrock, on 
average.” 

11. Page 40 of the report states that 10 years is a reasonable average age for the liquefaction 
case history database.  This statement is overly broad with respect to the “average” age of 
the liquefiable layer in the liquefaction case histories that probably range in age from 
around 10 years to 100 years.  We agree, however, that 10 years is a reasonable 
normalization age and suggest the sentence on page 40 be revised to state: “…the 
liquefaction triggering evaluation at the NISL used the Leon et al. (2006) methodology 
normalized to 10 years, a reasonable average age for the liquefaction case history 
database.” 

12. On page 44, the Abramson et al. (2002) reference should be Rathje and Bray (2001).  
There is no Abramson et al. (2002) paper in the reference section of the report and this 
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concept was explained in the Rathje and Bray (2001) paper that is referenced in 
Appendix I. 

13. Page 48 of the report states that “catastrophic failure” is not anticipated if the -45 ft 
elevation sands liquefy.  We agree that some minor cracking or ground disturbance may 
occur but believe that reference to catastrophic failure is unnecessary.  Therefore, we 
suggest that the last sentence of this paragraph be deleted. 

14. The figures associated with Table 6-5 occasionally show the profile of maximum shear 
strain vs. depth.  However, this plot is not identified in the legend on the horizontal axis 
of the figure and the units are uncertain (i.e., is it shear strain in percent?). 

15. On Figure 7-3A and many other similar figures, the legend states “Liquefiable… if Wet.”  
To be correct, the legend should state “Liquefiable… if Saturated.” 

16. In the legend of Figure 8-2, it is stated that the “… surfaces are based on the average 
seismic displacement calculated using site-specific SHAKE …”  It is important for the 
reader to know that the curves are based on the average of the seven seismic 
displacements calculated for a particular slope and ky value. 

Summary 

Our review shows the GLA June 2008 report presents conclusions and recommendations that are 
consistent and supported by the results of the field investigations, the laboratory testing, and the 
analyses.  As a result, we concur with these conclusions and recommendations.  There are 
several areas where GLA incorporated conservative assumptions regarding the thickness and 
continuity of potentially liquefiable deposits and the liquefaction triggering safety factor that 
were appropriate to evaluate the technical feasibility of the project and to provide an upper-
bound estimate of the magnitude of liquefaction mitigation that could ultimately be required.  
Therefore, it is our opinion that final evaluation and design of liquefaction mitigation measures 
for future phases of the NISL expansion should be based on cell- or phase-specific investigations 
that only consider sand layers that are least 6 inches thick, appear to be continuous, and that have 
safety factors of 1.1 or lower. 

We appreciate the opportunity to support Allied on this challenging and interesting project.  
Please contact us if you have any questions or need additional information. 
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Very best regards, 

 

 
Richard A. Mitchell 
Review Committee Chairman 
 

 

Dr. Jonathan D. Bray 

 

Dr. James K. Mitchell 

 

Dr. Timothy D. Stark 

 

cc: Mr. Tony Pelletier/Allied 
 Mr. Gary Lass/GLA 




















































































































































