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Re: Supplemental Report for Hillview Drive Slope Repair 

Vista Tassajara, Danville, California 
 SFB Project No.:  768-1 
 
Mr. Morgan: 
 
In accordance with the request of the Vista Tassajara Homeowners Association, Stevens, Ferrone 
& Bailey Engineering Company, Inc. (SFB) has prepared this supplemental report in order to 
respond to review comments prepared by Cal Engineering & Geology (CEG) in their letter 
addressed to the Town of Danville, dated June 29, 2017.  Previously, SFB prepared a geotechnical 
engineering report dated June 5, 2017 and also prepared hillside repair plans dated June 2017.  Our 
responses to the CEG comments are listed below in accordance with the numbering system used 
by CEG in their letter.  The information, opinions, conclusions, and recommendations presented 
below are meant to supplement our previous report dated June 5, 2017; all previous 
recommendations, conditions, and limitations apply. 
 
CEG Comment 1 Response: 
 
Groundwater Assumed at the Base of Rebuilt Fill:  It should be emphasized that our slope stability 
analyses of this case (assumed groundwater at the base of rebuilt fill) is for the purpose of 
identifying any possible scenarios of the future slope failure event (if it ever occurs) and at the 
same time to provide reasons for our recommendations for long term slope and drainage 
maintenance.  As with all natural and man-made slopes, properly functioning surface and 
subsurface drainage is critical to slope stability.  Our hillside repair plans will specifically aid in 
improving the surface and subsurface drainage at the repair area. 
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It was never our intent nor was it in our scope of work to evaluate of stability and appropriateness 
of the 1988 grading at the repair area.  According to Berlogar Geotechnical Consultants (BGC)’s 
November 8, 1988 mass grading report (provided by the Town of Danville and attached in 
Appendix B for reference), most of Slide 23 (which includes the repair area) was removed during 
mass grading except for specific upslope portions that extended beyond the subdivision boundary 
that were left in place but buttressed with engineered fill.  As reported on Page 12 of BGC’s 
February 8, 1988 geotechnical investigation report, the entire removal of Slide 23 and rebuilding 
of the hillslope with compacted, engineered fill yields a static factor of safety of over 4.0 and a 
static plus dynamic (earthquake condition based on a BGC calculated site ground acceleration of 
0.38g) factor of safety of 1.5 against slope failures.  Our hillside repair plans do not alter the 
inherent global stability of the entire existing fill slope below or beyond the slope repair area that 
resulted from the 1988 grading.     
 
Groundwater Assumed Not to Be Present:  We do not agree that our calculated factor of safety 
against sliding of 0.96 under a pseudo-static condition (k = 0.25) should be considered as 
unconservative for the sole reason of the factor of safety being less than 1.0.   As stated clearly on 
Page 79 of the Southern California Earthquake Center (SCEC) publication, Recommended 
Procedures for Implementation of DMG Special Publication 117, Guidelines for Analyzing and 
Mitigating Landslide Hazards in California, the Newmark-type analysis displacements (as the 
basis of the screening criteria we used in our seismic slope stability analyses) provide only an 
“Index of Slope Performance”.  The 15 centimeters (6 inches) value we used in the analyses 
distinguishes conditions in which small to moderate displacements are likely from conditions in 
which large displacements are likely.  The proper development of an appropriate slope stability 
analysis model and the interpretations of the results are a very complex engineering reasoning 
process which also depends on a wide range of assumptions and judgements.  Our analyses were 
carefully performed to include any reasonable and critical conditions while using quite 
conservative engineering parameters and approaches.  It is not clear to us why 1.0 is considered as 
conservative, but 0.96 (which is scientifically rounded up to 1.0) is unconservative when the whole 
purpose of the analysis method is to provide an “Index of Slope Performance”.  Our results 
clearly indicate that small to moderate displacements are more likely to occur on the repair area 
during or immediately after a major earthquake event than large displacements are, which in our 
opinion is appropriate for an open space area especially when small to moderate displacements of 
the repair area will have no impact on the life and safety of the surrounding homeowners.  In 
addition, as described above, our hillside repair plans will not alter the inherent global stability of 
the entire existing fill slope below or beyond the slope repair area that resulted from the 1988 
grading. 
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It also must be understood that water was encountered only at the fill/bedrock interface in Boring 
SFB-1.  The bedrock acts as a relatively impermeable surface/boundary for the water, resulting in 
perched water that is directed toward the existing subdrain system.  Therefore, this water does not 
increase the pore water pressures within the bedrock unit but simply flows across the surface of 
the bedrock toward the existing subdrain system. 
 
In order to directly respond to the last sentence of CEG Comment 1, we performed additional slope 
stability analyses assuming groundwater is located at the existing fill/bedrock interface (which 
assumes the 1988 subdrains are present and functional).  We do not have any information to 
suggest that the 1988 subdrains are not present or not functional.  By placing the groundwater 
surface at this interface, this condition results in the bedrock being affected by groundwater 
induced pore water pressures.  The results of this slope stability condition analysis are attached in 
Appendix A.  The static factor of safety in this case is 1.87 and the seismic factor of safety in this 
case is 0.96 which represents the slope performance index when the slope is subjected to a major 
earthquake (as explained above). 
 
Seed Procedure 
 
For comparison purposes, we performed additional slope stability analyses using the generally 
accepted Seed procedure (by apply a seismic coefficient k = 0.15).  The table below summarizes 
the most critical results of our slope stability analyses of the proposed slope repair grading along 
Section a - a’ under both static and pseudo-static conditions.  The results of the additional slope 
stability analyses (as requested by CEG) are included in the table for comparison.  The result of 
this analysis is presented in the attached Appendix A. 
 

Cross-Section a-a’ 

Factor of Safety against Sliding 

Static 
Pseudo-Static 
(Earthquake 

Loading k = 0.25) 

Seed Procedure 
Pseudo-Static 
(Earthquake 

Loading k = 0.15) 
Proposed Slope Repair 

(Groundwater at Fill/Bedrock 
Interface) 

1.87 0.96 1.20 

 
The results of our supplemental analyses using the Seed procedure indicates that the factor of 
safety against sliding for the case where groundwater is located at the fill/bedrock interface is 
greater than the generally acceptable value of 1.15 when applying a Seed seismic coefficient of 
0.15.   
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CEG Comment 2 Response:  We will add the task of checking the existing surface drainage and 
subdrain system in the area of the Hillview Drive Landside site for functionality to the project 
plans which will require the selected contractor to perform the task as part of the project.  However, 
due to the lack of exact location and elevation information of the existing subdrain pipes, outlets 
and cleanouts (besides the approximate plan view of the subdrains as shown on the 1988 as-built 
plan), and previous subdrain maintenance records, it will be quite difficult to determine actual 
functionality of any existing 1988 subdrain systems within the Vista Tassajara subdivision.  We 
will perform a thorough field search in the area of the Hillview Drive Landslide site during the 
project over-excavation to identify any existing subdrain features.  If any of the 1988 subdrains 
are encountered during over-excavation, a more detailed functionality check (video 
inspection/testing) will be performed on the encountered subdrains. 
 
CEG Comment 3 Response:  The 1988 subdrains are shown on the attached Figure 1 (Site Plan) 
and the attached Figures 2 and 3 (Cross-Sections).  The 1988 as-built subdrain plan only shows 
the approximate plan view of the subdrains and does not show at what elevations the subdrains are 
located.  Based on our understanding of the Berlogar Geotechnical Consultants (BGC) report for 
the 1988 grading project, the subdrains were to be placed at the bottom of over- excavations and 
keyways.  In the area of the Hillview Drive landslide repair project, the 1988 subdrains therefore 
should be located at the interface between bedrock and the 1988 fill materials.  Our interpreted 
depths (based on BGC reports) of over-excavation performed in 1988 are shown on our cross-
sections in our previous report and on Sheet 5 of the plans.  We don’t anticipate encountering any 
of the 1988 subdrains since the current landslide has occurred within the existing fill materials as 
shown on our cross-sections.  If any of the 1988 subdrains are encountered, the encountered 1988 
subdrains will be properly connected to a drainage system so that they can continue to function.  
This task will be added to the project plans as a remedial slope grading note on Sheet 1.  As shown 
on Sheet 6 of the plans, the lowermost subdrain is planned to discharge at the existing concrete v-
ditch located in the open space area to the west of the landslide repair site (see plan sheet 2 for a 
view of the v-ditch).  The elevation of the lowermost subdrain discharge location is at 
approximately 730 feet, significantly lower than the planned lowermost keyway/subdrain 
elevation of 750 feet at the repair site. 
 
For reference, CEG was emailed on July 6, 2017, the entire 1988 grading file we received from 
the Town of Danville.  The grading file includes all BGC reports, grading plans, and as-built 
subdrain plans that were prepared for the 1988 grading that took place at the Vista Tassajara 
subdivision.  A copy of the Town of Danville grading file is included in Appendix B. 
 
CEG Comment 4 Response:  The basal shape of the landslides was determined by the results of 
our field surface mapping, borings, and back-calculation techniques.  The locations of the 



Stevens, Ferrone & Bailey Engineering Company, Inc.    Page 5 of 9 
Hillview Drive Slope Repair, 768-1.002 
July 12, 2017     

 

headscarp and toe of each landslide and areas of deposition were located and mapped.  Sheet 4 of 
the plans and Figure 1 of the report shows the results of this mapping.  No evidence of ground 
movement was observed above the headscarp or beyond the toe of the landslides.  The highly 
plastic characteristics of the relatively homogenous clayey fill materials also show that the basal 
shape is relatively circular in the more critical deeper landslides.  Three possible and conservative 
landslide planes (as shown on Sheet 5 of the plans and on Figures 2 and 3 of the report) were 
determined by projecting the headscarp shape through the zone of the potentially deepest section 
of the landslide bottom and downward toward the toe of the landslides, resulting in a relatively 
circular shape.  As described in our previous June 5, 2017 report in Section 4.0, we also performed 
slope stability back calculations along these three possible landslide planes to estimate the friction 
angle of the existing hillslope fill materials.  In addition, it is our opinion that none of the shear 
planes intercept the bottom of the over-excavations performed in 1988 (based on our interpretation 
of the 1988 grading), therefore, the landsliding has occurred wholly within the previously placed 
fill materials and the underlying bedrock is not a factor in the recent slope instability.  During the 
construction phase of this project, the existing landslide shear planes will be completely over-
excavated to whatever depth is needed to complete remove the shear planes. 
 
CEG Comment 5 Response:  It is unclear to us as to exactly why blowcounts are higher in Boring 
SFB-3 than the other two borings.  Based on our review of the grading data contained in the Town 
of Danville grading file, Boring SFB-3 should have encountered compacted fill materials 
throughout the entire depth of the boring.  Samples retrieved from Boring SFB-3 exhibit fill 
material characteristics.  One theory is that during the previous grading activities, the area 
surrounding SFB-3 was used as access for grading equipment including compaction equipment.  
As a result, the fill materials in the area of SFB-3 ended up receiving much more compaction 
energy (thereby increasing the density of the fill materials and increasing the blowcounts measured 
in Boring SFB-3) than was necessary simply due to the grading equipment travelling over the area 
numerous times.  Another theory is that the fill materials in the area of Boring SFB-3 have not 
been subjected to the long-term influence of surface water infiltration and subsurface water 
seepage compared to the fill materials encountered in the other two borings.  In any case, the area 
surrounding Borings SFB-3 will be included in the hillslope remediation project. 
 
CEG Comment 6 Response:  The landsliding that occurred on the hillside was the result of a 
combination of (1) lack of proper surface water collection on the hillside and (2) the upper 5 feet 
of the hillside being severely disturbed due to bioturbation (primarily by digging rodents) and 
desiccation cracking within the fill soils. 
 
As shown on Sheet 10 of the 1988 Vista Tassajara grading plans (part of the Town of Danville 
grading file), no ditches were planned or constructed on the entire impacted hillslope at the time 
of subdivision development, even though the top of the hillside is located at an approximate 
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elevation of 960 feet and the toe of the hillside is located at an approximate elevation of 760 feet 
and the hillside was planned in 1988 to be completely over-excavated and re-constructed.  Building 
code requires surface benches and surface water collection facilities be constructed for every 30 
feet of elevation gain on a graded hillslope yet this was not done during subdivision development.  
On Sheet 4 of our slope repair plans, we show where surface water collection ditches were located 
at the time of the slope failures.  As you can see on Sheet 4, the headscarps of the primary landslides 
exist at the locations where concrete surface water collection ditches should have been constructed.  
In fact, the lateral extent of the easternmost landslide complex terminates where an existing 
concrete surface water collection ditch begins. 
 
We also observed during our field work that the approximately upper 5 feet of fill soils is highly 
disturbed by bioturbation and desiccation cracking (the five-year drought has exacerbated this 
effect).  Due to this disturbance, the fill soils have lost their cohesive integrity which has resulted 
in allowing surface water to infiltrate the surficial fill soils. 
 
The landsliding primarily occurred in January 2017 during a month of very heavy rainfall.  In 
January alone, over 13 inches of rainfall occurred at the site and by the end of January, the site had 
already received its yearly average total of rainfall (according to Danville Library rainfall 
collection totals).  This rainfall infiltrated the hillside because of lack of surface drainage and the 
upper five feet of fill soil being highly disturbed.  This water reduced the shear strength of the 
surficial fill soils and increased with weight of the fill soils resulting in the landslides that are 
mapped on Sheet 4 of the repair plans.  Therefore, the landsliding that occurred at the hillside was 
due to surficial processes rather than deep-seated processes.  Our analyses have taken into account 
these surficial processes. 
 
During our field work, abundant water was observed within the upper 5 to 6 feet of the landslide 
mass (including the landslide debris/deposit area).  The water content of fill soils sampled within 
the upper 5 to 6 feet were very high (39 and 40 percent) whereas below these depths, the water 
content of the fill soils was fairly consistent (25 to 30 percent) except for the fill soils in Boring 
SFB-3 that appear to have been less impacted by water. 
 
No water seepage was encountered or observed deep within the landslide masses except for the 
seepage that was encountered at the fill/bedrock interface in Boring SFB-1.  The intent of the 
existing subsurface drainage system installed in 1988 is to collect the seepage at the fill/bedrock 
interface and discharge it to an appropriate location. 
 
Based on the information presented above, we concluded that the landsliding occurred as a result 
of surface water infiltration.  Since no surface drainage was installed on the hillside during the 
1988 subdivision development, we also conclude that the hillside was not properly drained.  The 
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only drainage that was provided the hillside in 1988 was deep subsurface drainage utilizing 
subdrains (which are incapable of providing surficial drainage).  It is very clear that the proposed 
repair does not use the exact same concept as was completed during the original site 
development.  The primary design differences between the 1988 hillside development and the 
current repair plans are summarized in the table below. 
 

Hillside Repair Feature Provided for in 1988? Provided for in Current 
Repair Plans? 

Surface Water Collection 
Ditches 

NO 
YES.  Approximately 1,040 
lineal feet of ditch. 

Surface Benches NO 
YES.   Approximately 750 
lineal feet of hillside surface 
benches. 

Subdrains Below Water 
Collection Ditches NO 

YES.  Approximately 1,040 
lineal feet of 3-foot-deep 
subdrains below ditches for a 
total subdrain depth of 4 feet. 

Continuous Vertical Subdrain 
Coverage at Back-Cut of Over-
Excavation 

NO 

YES.  All subdrains will extend 
from bottom of excavation to 
top of subgrade bench 
providing continuous vertical 
elevation coverage.  Uppermost 
subdrain will extend from 
bottom of excavation to ground 
surface. 

 
CEG Comment 7 Response:  SFB’s borings were appropriately logged in the field by a licensed 
Geotechnical Engineer and Certified Engineering Geologist.  To provide clarification, the lower 
two borings encountered water seepage at a depth of about 6 feet.  No free water was encountered 
below a depth of 6 feet.  The water encountered in the lower borings was a result of surficial water 
infiltration as described above. 
 
As described above, it is our opinion that that landslide occurred as a result of surface water 
infiltration rather than deep fill saturation.  The water content results on the boring logs show that 
the upper 5 to 6 feet of the fill soils are saturated. 
 
CEG Comment 8 Response:  We agree that Google Earth imagery shows three areas of bare soil 
in photos dated May and June 2003. We are unaware of any past landsliding (based on our review 
of available information and documents provided) on the subject hillside.  
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CEG Comment 9 Response:  If the Vista Tassajara HOA wants to monitor future slope 
movements, groundwater levels/behavior, and/or pore water pressures, we can have these devices 
installed as part of the hillside repair project.  It is unclear from the comment where and how many 
of these monitoring devices are suggested and whether the devices are to monitor the repair site or 
to monitor slopes beyond the limits of the repair site (including the other slopes built during the 
1988 grading). 
 
CEG Comment 10 Response:  It is unclear why this comment was made.  General Note 17 on 
Sheet 1 stated that contact with USA must be made at least 48 hours in advance and no “day” 
specification is made. 
 
CEG Comment 11 Response:  The primary purpose for this requirement of the Contractor is for 
us to review how the Contractor is sequencing the excavation, moving dirt, and compacting.  We 
still request the Contractor to provide us this information prior to commencing work.  We will 
make the suggested title changes to the plans. 
 
CEG Comment 12 Response:  We will change the largest dimension size to 6 inches maximum 
for concrete debris. 
 
CEG Comment 13 Response:  Meridian Associates (the project’s surveyors) have recently 
prepared a separate plan titled “Control Map”.  This plan provides numerous construction control 
points and their elevation, northing, and easting coordinates.  As of July 7, 2017, all construction 
control points have been set at the site and have been accepted by the grading contractor.  As-builts 
will be prepared based on these control points.  A copy of the “Control Map” is attached as 
Appendix C. 
 
CEG Comment 14 Response:  Sheet 6 will be modified to include the orange lines and cut slope 
symbols within the Key and to also highlight the location of the keyway. 
 
CEG Comment 15 Response:  An additional subdrain will be added on the sheet to the west side 
of the repair.  We recommend subdrains be located along the eastern and western limits at the base 
of the over-excavation slopes in those areas. 
 
CEG Comment 16 Response:  The plan will be modified to include this note.  The features will 
be located in the field using the survey control points and field fit techniques. 
 
CEG Comment 17 Response:  The plan will be modified to state that continuous coverage is 
specified at all back-cuts. 
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CEG Comment 18 Response:  The plan will be modified to state that a minimum slope of 0.5% 
is required for all subdrain pipes. 
 
CEG Comment 19 Response:  The plan will be modified to include coverage of existing slide 
debris stockpiles and debris removal at toe of slope. 
 
CEG Comment 20 Response:  The plan will be modified to include a reference to CASQA BMP 
(Best Management Practices) standard specifications/plans. 
 
If you have any questions or need additional information, please call our office. 
 
Sincerely, 
 
Stevens, Ferrone & Bailey Engineering Company, Inc. 
 
 
 
 
Taiming Chen, PE, GE     Ken Ferrone, PE, GE, CEG 
Civil/Geotechnical Engineer     Civil/Geotechnical Engineer 

Certified Engineering Geologist 
      
 
 
 
 
 
 
 
 
 
 
 
TC/KCF 
Copies: Addressee (1 by email) 
Attachments: Figures 1 through 3 
  Appendices A, B &, C 
 









 

APPENDIX A 
SUPPLEMENTAL SLOPE STABILITY RESULTS 
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APPENDIX B 
TOWN OF DANVILLE’S 1988 GRADING FILE 

 



























































































































































































































































































































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
CONTROL MAP BY MERIDIAN ASSOCIATES 
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