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Hasley Canyon Land Company, L.L.C. 
C/O Palmer Investments 
1999 Avenue of the Stars 
15th Floor 
Los Angeles, CA  90067 
 
Attention: Mr. Dan Palmer 
 
Subject: GEOLOGIC AND GEOTECHNICAL REPORT - Addendum No. 1 
  Response to County Comments (Review Sheets dated 3/3/99, 3/4/99, 5/6/99,   

9/9/99 and 9/16/99) 
GEOLOGIC AND GEOTECHNICAL REPORT - Revised Map 
Revised Vesting Tentative Tract No. 52584 (Revised 10/99) 
Castaic, California 

 
References: At End of Text 
 
Gentlemen: 
 
This report is divided into two parts.  The first part presents our Response to the Geologic 
and Geotechnical Review Sheets dated March 3, 1999, March 4, 1999, May 6, 1999, 
September 9, 1999 and September 16, 1999 for VTT 52584 issued by the Los Angeles 
County Department of Public Works, Engineering Geology and Geotechnical Sections.  The 
second part of the report presents our opinions on the existing geologic conditions for VTT 
52584 relative to the Revised Map dated October, 1999 and their effects on the proposed 
development.  This report is supplementary to our January 15, 1998 report for VTT 52584 
and the Conclusions and Recommendations presented therein are still applicable except 
where they are superceded in this report. 
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GEOLOGIC REPORT - ADDENDUM NO. 1 
 
This addendum report has been prepared in response to County of Los Angeles Geologic and 
Geotechnical Review Comments referenced above, all of which have been comprehensively 
restated in the review sheets respectively dated September 9, 1999 and September 16, 1999. 
 
(The March 1999 review sheets are in response to our original tentative map report and the 
following May and September 1999 review sheets are in response to the subsequent Revised 
Tentative Maps.) 
 
To facilitate the review process, we are presenting the County review remarks (in bold) in 
the order in which they appear on the original review letter.  Each remark is followed 
immediately by our response.  Copies of the review letters are attached in Appendix A. 
 
GEOLOGIC REVIEW SHEET (9/9/99) 
 
Remark No. 1 
 
An engineering geologic report will be required to evaluate the feasibility of the revised 
map.   
 
Response 
 
Please refer to the geologic and geotechnical review of the revised Tentative Map presented 
in Part Two of this report. 
 
Remark No. 2 
 
A soils report will be required to evaluate the feasibility of the revised map. 
 
Response 
 
Please refer to the geologic and geotechnical review of the Revised Tentative Map presented 
in Part Two of this report. 
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Remark No. 3 
 
The Geotechnical Engineering Unit’s review dated 9/16/99 is attached. 
 
Response 
 
Our response to the Geotechnical Engineering Unit’s review sheet is presented below. 
 
GEOTECHNICAL ENGINEERING REVIEW SHEET (9/16/99) 
 
Remark No. 1 
 
Provide an updated soils report which addresses and evaluates the latest proposed 
tentative map and current site conditions. 
 
Response 
 
Please refer to the geotechnical and geologic review of the revised Tentative Map presented 
in Part Two of this report. 
 
Remark No. 2 
 
Upon receipt of the soils report requested, a complete review will be conducted. 
 
Response 
 
Acknowledged 
 
Remark No. 3 
 
Review of data from adjacent Tracts 44374 and 44800 indicates that shear strength 
parameters used in the slope stability analyses for compacted fill (40.3°, 130 psf) and 
alluvium (37.8°, 160 psf) appear high.  Verify and provide revised slope stability 
analyses as necessary. 
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Response 
 
We have revised some of the shear strength data including compacted fill and alluvium, and 
have added new tests.  For more details please see the pertinent discussion in the second part 
of this report (Section 7.2.1).  Due to the Revised Tentative Map and shear strength 
parameters, we have completely reanalyzed the entire site relative to slope stability. 
 
Remark No. 4 
 
Provide revised slope stability analyses for Cross Sections 7-7’ and 19-19’, assuming a 
perched water condition at the slide plane for Qls-5 and Qls-6, which are proposed to be 
partially left in place. 
 
Response 
 

7-7’ 
 
We have revised our slope stability analyses for Cross Section 7-7’ per the revised plan and 
assuming a perched water condition at the slide plane for Qls-6 and have provided the 
Supervising Civil Engineer with appropriate mitigation measures (in order to attain a safety 
factor greater than 1.5) which he has incorporated into the Revised Tentative Map.  Please 
refer to the slope stability section in the second part of this report. 
 

19-19’ 
 
We have recommended that Landslide Qls-5, depicted in Cross Section 19-19’; be 
completely removed thereby negating the need for stability analysis. 
 
Remark No. 5 
 
Address the suitability of the landslide debris at Qls-5 and Qls-6, for supporting the 
compacted fill proposed to be placed on top of the slide debris.  Provide substantiating 
consolidation and density data. 
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Response 
 

Qls-5 
 
All of Qls-5 will be completely removed prior to the placement of fill.  (See Removals Map 
Plate V). 
 

Qls-6 
 
No fill or structures are proposed on Qls-6 on VTT 52584.  
 
Remark No. 6 
 
All geotechnical hazards not mitigated to minimum County standards must be 
designated as “Restricted Use Area.”  Clearly delineate landslide Qls-8 and the golf 
course areas as “Restricted Use Area.” 
 
Response 
 
We have shown all known geotechnical hazards not mitigated to minimum County standards  
and Golf Course Areas as Restricted Use Areas on the attached Geotechnical/Geologic Maps. 
 
Remark No. 7 
 
Show the following on the geotechnical map: 
 
a. All recommended mitigation measures. 
b.   Approximate limits and depth of removal and recompaction of soils subject to 

slide debris and unsuitable soils. 
c. Location of “Restricted Use Areas.” 
 
Response 
 
All of the above items under Remark No. 7 (a, b and c) have been shown on the 
Recommendations and Removal Maps (Plates IV through VI). 
 

Allan E. Seward Engineering Geology, Inc.     Geology and Geotechnology 



Hasley Canyon Land Company, L.L.C.  Job No: 99-1617-4 
October 22, 1999  Page 6 

Remark No. 8 
 
Requirements of the Geology Section are attached. 
 
Response 
 
Our response to the requirements of the Geology Section are in the previous section of this 
report. 
 
Remark No. 9 
 
Include a copy of this review sheet with your response. 
 
Response 
 
We have attached a copy of the review sheets in Appendix A. 
 

GEOLOGIC & GEOTECHNICAL REVIEW 
REVISED MAP (DATED 10/99) 

 
This portion of our report presents our opinions on the existing geologic and geotechnical  
conditions on VTT 52584 relative to the revised map dated October, 1999 and their effects 
on the proposed development.  This report supplements and updates our January 15, 1999 
report for VTT 52584, hereinafter called “Previous Report”, and the conclusions and 
recommendations presented therein are still applicable except where they are superseded in 
this report. 
 
1.0   SCOPE OF WORK FOR REVISED VTT 52584 (8/10/99) 
 
1. Geologic/Geotechnical Review of Revised Tentative Tract Map 52584 dated October, 

1999. 
 
2. Geologic logging of an additional 11 (eleven) backhoe trenches, T-221 through T-231, 

to a maximum depth of approximately 12 feet. 
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3. Geologic logging (downhole) and sampling of additional four bucket-auger (24”) 
borings to a maximum depth of 90 feet. 

 
4. Coordination with the Supervising Civil Engineer, Land Design Consultants. 
 
5. Additional laboratory testing on samples obtained for this phase of work and on other 

samples obtained during the previous phase of work (e.g. for remolded specimens). 
 
6. Geologic and geotechnical engineering analyses and preparation of Conclusions and 

Recommendations based on the existing site conditions and future use intended.  
Analyses included detailed static and pseudostatic stability analyses of proposed and 
modified grades, including cut-slopes, natural slopes and temporary backcut slopes 
where appropriate.  Based on the results, the need for tentative stabilization measures 
was explored. 

 
7. Preparation of the Revised Geologic/Geotechnical Maps, Revised Recommendations 

and Removal Maps (includes RUA’s and remedial recommendations), Revised 
Geologic Legend, Geotechnical Cross Sections (slope stability), revised Cross 
Sections, additional nineteen (19) new Cross Sections, additional Trench and Boring 
Logs, and this report. 

 
2.0   BACKGROUND 
 
Geologic and geotechnical aspects of the Tentative Map for VTT 52584 dated December 10, 
1998 were previously addressed in our report dated January 15, 1999.  Our response to the 
L.A. County Review Sheets addressing our report is presented in the first part of this report.  
A revised tentative map dated October, 1999 was subsequently prepared by Land Design 
Consultants, Inc. and is attached as the base map for our Geologic/Geotechnical Maps as well 
as our Recommendations, Restricted Use Areas and Removal Maps (Plates I through VI). 
 
3.0   REVISIONS VTTM 52584 (10//99) 
 
We have reviewed the latest Revised Tentative Tract Map dated October, 1999.  Major 
revisions are proposed on the latest Tentative Map.  The street alignments, cut-slope 
locations and orientations, residential lot locations and numbering designations and the 
location of the golf course fairways have been redesigned.  The total number of proposed 
buildable lots has remained the same. 
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The most significant changes in proposed grading and/or design have occurred in the vicinity 
of golf course hole number three and along the northern portion of the tract where major cut-
slopes have been redesigned and/or reoriented.  The area located north of proposed Lots 86 
through 97 was originally proposed as a large cut-slope.  This area is now proposed as a 
natural slope. 
 
We have re-designated the proposed cut-slopes greater than 30 feet in height as CS-1 through 
CS-36 on the Revised Tentative Tract Map.  Seven Cross Sections have been revised from 
our January 15, 1999 report and additional nineteen cross sections have been constructed to 
illustrate the anticipated geologic/geotechnical conditions relative to the Revised Tentative 
Tract design. 
 
4.0   ENGINEERING GEOLOGY 
 

4.1   Proposed Grading 
 
The proposed Grading Concept for VTT 52584 still consists of typical cut and fill 
grading techniques to produce building pads and a golf course with grades generally 
rising from south to north away from Hasley Canyon Road.  The maximum proposed cut-
slope (CS-7) height is approximately 165 ft.  The maximum proposed cut from existing 
grade is approximately 115 feet and occurs on Plate II in the vicinity of Lots 166 through 
169.  The maximum proposed fill (thickness) over existing grade is approximately 87 feet 
and occurs on Plate I in the vicinity of Lot 32. 
 
4.2   Landslides 
 
No “new” landslides were encountered during our most recent subsurface investigation.  
We have revised the Landslide Summary (Table I) to reflect the Revised Tentative Map 
conditions and the effects of the landslides on the proposed revised grade changes.  All 
landslide removals should be completed under continuous observations by the Project 
Geologist. 
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4.3   Surficial Failures 
 
Surficial failures identified on VTT 52584 are shown on the Geologic/Geotechnical 
Maps.  All surficial failure material in areas to receive fill must be completely removed 
prior to the placement of fill. 
 
4.4   Terrace Deposits 
 
We have revised some of the terrace deposits contacts based on new data from our most 
recent subsurface investigation; these are shown on the Geologic/Geotechnical Maps. 
 
4.5   Natural Slopes  
 
We constructed cross sections where natural slopes exhibited daylighted bedding 
conditions or where steeper than 2:1 (h:v) gradients existed, above or below proposed 
building pads, in order to analyze their stability.  Natural slopes above or below 
nonbuilding pad areas and/or golf course areas were not analyzed but have been put into 
Restricted Use Areas where appropriate. 
 
The steepest proposed natural slope is located south of Lots 23 and 24 and east of 
proposed Cut-Slope CS-33 (Plate I) and faces south.  Cross Section 45-45’ has been 
constructed to illustrate the three dimensional geometry of the underlying bedrock.  
Geotechnical analysis indicates this natural slope is grossly stable with a factor of safety 
greater than 1.5. 
 
The proposed natural slope located west and northwest of Cut-Slope CS-13 (Plate II) 
descends to the golf course area.  This natural slope faces west and southwest.  Saugus 
Formation bedrock is oriented essentially neutral to the west-facing portions of the 
natural slope face and is dipping steeper than the natural topography in the southerly-
facing portions of the natural slope.  This natural slope is grossly stable. 
 
The natural slope located easterly of Lots 98 through 100 (Plates I and II) is illustrated by 
Cross Section 34-34’.  This slope is fairly steep (1.5:1) and high (±175 ft.) with favorable 
geology (beds dip approximately 16° into slope) and calculates stable with a factor of 
safety greater than 1.5 (see Stability Calculations in Appendix E). 
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The natural slope located north of Lots 90 to 97 (Plate I) was analyzed, with the proposed 
remedial cut (at Cross Section 31-31’) added by the Supervising Civil Engineer to the 
revised plan; this natural slope calculates stable with a factor of safety greater than 1.5.  
We drilled, sampled and tested representative bedrock or bedrock correlative to bedrock 
encountered in this area so that the stability calculations on this slope could be performed 
using site specific strength parameters.  See discussion under Slope Stability (Section 7.2) 
for details on analysis approach. 
 
The natural slope located east of CS-5 (Plate II) should be laid back to a gradient of 3:1 
and incorporated into CS-5.  We have communicated this to the Supervising Civil 
Engineer and it is our understanding that he will show this natural slope as a proposed 
cut-slope on the following revised tentative map. 
 
4.6   Potential Debris Flow Hazard 
 
The potential for debris flow hazard exists on Lots 98 through 100 on the proposed tennis 
courts and on the proposed clubhouse.  The Civil Engineer has included debris walls in 
these areas eliminating the potential for debris flow hazard to the proposed structures.  
Soil accumulations are very thin on the slope adjacent to Lots 89 through 97 and the 
standard calculations for flood control abatement may be utilized by the Supervising 
Civil Engineer to design containment structures (walls, dispersion areas and/or basins) 
where necessary. 
 
4.7   Restricted Use Areas 
 
Since a large portion of VTT 52584 is proposed as a golf course area we have designated 
large portions of it as Restricted Use Areas in order to more efficiently develop the 
property and to minimize the impacts of grading to the property.  The zone of tectonic 
deformation has also been placed within a Restricted Use Area (See our previous report  
for discussion).  We have shown all of the Restricted Use Areas on Plates IV through VI. 
 

5.0   FIELD EXPLORATION AND LABORATORY TEST RESULTS 
 
For this report we performed additional geologic mapping and geologic logging of backhoe 
trenches and bucket-auger borings.  We also reviewed our previous geologic and 
geotechnical data as it applied to the Revised Tentative Map.  Additional field explorations 
consisted of four bucket-auger borings (30”) and eleven backhoe trenches.  See Scope of 
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Work for more details.  The approximate locations of the additional borings and trenches are 
shown on the Geologic/Geotechnical Maps (Plates I through III).  The logs of these 
additional explorations are included in Appendix B of this report. 
 
A large portion of the scope of this investigation was to refine the lithologic characteristics of 
bedrock via deep borings in the area of the large natural slope located north of Lots 89 
through 97, and to dig backhoe trenches near the toe of the revised cut-slopes along the 
northern portion of the tract. 
 
Our previous explorations were sufficient to analyze the remaining portion of the Revised 
Tentative Map relative to geologic and geotechnical considerations. 
 
California-Drive, relatively undisturbed ring samples, and bulk samples were obtained from 
borings at various depths.   The borings and trenches were backfilled with the excavated 
material immediately after logging was completed. 
 
The additional laboratory soil testing was limited to providing supplemental data for our 
analyses for this report and was principally planned for determination of the shear strength 
characteristics of the existing subsurface soils.  Direct shear tests were principally conducted 
for determination of strength values for bedding and other materials for our stability analyses.  
Other tests performed consisted of In-Situ dry density, percent passing the No. 200 sieve, 
Atterberg Limits, Laboratory Compaction. 
 
The laboratory test results are presented on the boring logs and in Appendix C. 
 
6.0   GEOTECHNICAL SUBSURFACE CONDITIONS AND SOIL PROPERTIES 
 
General description of geologic units (i.e. TQs, Qt, Qal, and sw), topsoil, landslides, artificial 
fill were presented in the Geology and Engineering Geology sections of our previous report. 
 
The subsurface soils (alluvium) encountered in the hollow-stem auger borings, and the rotary 
wash borings, generally consist of interlayers of sands and silty sands with occasional 
gravels, and occasional silts at depth.  Generalized soil properties were discussed in the 
previous report. 
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7.0   GEOTECHNICAL DISCUSSION, CONCLUSIONS & RECOMMENDATIONS 
 
The proposed development is feasible for construction from the geological and geotechnical 
viewpoints, provided our recommendations contained in this report and our previous report 
are followed.  General discussions and recommendations applicable to the Revised Tentative 
Map are presented below. 
 
All of our recommendations in our report dated January 15, 1999 are still applicable except 
where superceded by this report. 
 

7.1   Removals 
 
We have revised the removal maps based on the Revised Tentative Map dated October 
10, 1999 and included these revised maps (Plates IV, V and VI) in this report 
 
We have revised Cross Section 21-21’ and added 46-46’ to show the relationship 
between removals under proposed structural fills that “grade” down slope into non-
structural fills. 

 
7.2   Slope Stability of Proposed and Modified Grades 

 
7.2.1   Discussion of Strength Parameters 
 

7.2.1.1 Introduction 
 
The following discussion has been prepared to clarify the strengths used in our 
stability analyses and how they were derived.  A summary of the selected shear 
strength parameters used in our analyses is presented in the table below.  All of 
our direct shear test reports and a complete summary table are presented in 
Appendix C.  It should be noted that an error was discovered in the computer 
default pressure units, which affected some of the results presented in our 
previous report dated January 15, 1999.  Additional tests have been performed for 
this report.  The complete summary table of shear strength test data presented in 
the appendix indicates which tests were affected and revised and also includes the 
results of additional tests. 
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SHEAR STRENGTH PARAMETERS USED FOR STABILITY ANALYSES 
 

STATIC PSEUDOSTATIC 
MATERIALS 

UNIT 

WEIGHT 

(PCF) 
PHI 

(DEG.) 
C 

(PSF) 
PHI 

(DEG.) 
C 

(PSF) 

Landslide Slip Plane (Qls) 130 7 290 28 210 

Landslide Debris (Qls) 133 26 510 29 1800 
Bedding Planes:   
 Silty Claystone (weakest bedding plane 

material) 
 Claystone (mapped top plane in   

Section 31-31’ correlates to clay 
sample from B-2 @ 62 ft.) 

 

 
122 

 
129 

 
17.5 

 
12 

 
200 

 
1570 

 
 

 
30 

 
28 

 

 
290 

 
1270 

 
 

Bedrock (TQs) (across bedding sandstone)  119 40.5 410 42 880 

Terrace Deposits (Qt) 120 41 200 42 290 

Compacted Fill (Cef) 125 29 300 32 316 

Alluvium (Qal) 119 34 169 38 338 

Slopewash (sw) 104 29 190 30 290 

 
7.2.1.2 Bedrock Strengths 
 
The bedrock at the site is comprised almost entirely of massive sandstone and 
conglomerate with minor interbeds and lenses of silty sandstone, sandy siltstone, 
siltstone, clayey siltstone and claystone.  Sandstone across bedding strength 
parameters reported in our previous report were in error as mentioned above.  The 
parameters included in this report have been corrected.  The selected values in the 
above table were utilized in our stability analyses.  Where unknown, the weakest 
bedding plane material (silty claystone) was assumed to exist at the critical 
location.  Where known (via subsurface) appropriate parameters were utilized as 
discussed below. 
 
Claystone was identified in an upper bedding plane of Section 31-31’ (via BA-7 
at 52 ft.).  Correlative materials (BA-2 @ 62 Ft.) and were tested under saturated 
conditions and the results are presented in the above table.  The silty claystone 
(BA-1 @ 75.4 ft.) and claystone parameters did not change from the previous 
report.  
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7.2.1.3 Landslide Strengths 
 

The landslide plane strength parameters have not changed from our previous 
report. 
 
The strength of the mass of landslide debris materials used previously increased 
and has been corrected due to the previously mentioned error in the computer 
default pressure units.  As a consequence, parameters of landslide debris used for 
our analyses of this report correspond to other values previously reported but that 
were not in error and are lower than the corrected values.  

 
7.2.1.4 Slopewash Strength 

 
Previous strength parameters for slopewash have also been corrected.  However, 
slopewash materials were not included in the analyses for this report. 
 
7.2.1.5 Alluvium Strength 
 
For this report and to respond to L.A. County Review Sheet (9/16/99) we 
performed an additional test for alluvium, which resulted in lower values than 
those used previously.  These lower parameters were used for this report. 
 
7.2.1.6 Compacted Fill Strength 
 
To respond to L.A. County Review Sheet (9/16/99) on our previous report, we 
performed several additional tests on specimens remolded to 90% Relative 
Compaction.  Based on these test results, we selected lower parameters for 
compacted fill for this report than the values previously used. 
 
7.2.1.7 Terrace Deposits 
 
Corrected strength parameters for terrace deposits are shown in the above table.  
The strength values increased in comparison with previously used parameters. 
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7.2.2   Stability Analyses 
 
Stability analyses were performed on numerous cross sections of the currently 
proposed development grades for this project, including natural slopes, fill slopes, cut 
slopes and temporary backcut slopes, and some modifications of existing conditions 
for stability reasons.  Based upon the results from the analyses, the need for tentative 
stabilization measures was explored and dimensional design of these measures was 
performed, as needed, in a step-by-step fashion utilizing slope stability analyses.  The 
analyzed cross sections reflect critical conditions for stability (i.e. steeper adverse 
potential bedding plane(s), significant slope height and inclination).  The analyses are 
presented in Appendix E, which includes a summary table of the results. 
 
Based upon geologic data, we modeled multiple potential bedding planes in the 
critical cross sections analyzed; representative shear strength parameters for the 
bedding planes were used.   These values are included in the table provided in the 
previous section. 
 
After appropriate modifications from proposed geometries, analyzed cut-slopes and 
grades, natural slopes, compacted fill slopes, and temporary backcut slopes comply 
with Los Angeles County requirements for stability under static and pseudostatic 
loading conditions, as applicable.  Additional discussion is presented in Section 7.3 of 
this report. 

 
7.3   Proposed Cut-Slopes  
 
Cut-slopes at the site will be sloped at a 2:1 (h:v) inclination or flatter.  Sandy materials 
will be susceptible to erosion; therefore, cut-slopes should be sodded or planted, if 
practicable, as soon as the grading work is completed in order to minimize erosion. 
 

7.3.1   Proposed Cut-Slopes 
 

We have identified 36 proposed cut-slopes (30± ft. or higher) on Revised VTT 
52584 and designated them as CS-1 through CS-36.  The slope geometry, 
anticipated geologic conditions, and recommended mitigation, if necessary, for 
each slope are presented in the Revised Cut-Slope Summary - Table 2.  It has 
been assumed for the purposes of stability analysis that clay-rich bedding 
planes may occur anywhere in the proposed cut-slopes.  The exception to this 
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assumption occurs in the analysis of the large natural slope north of Lots 86 
through 97 and CS-11 where extensive borings were excavated, downhole logged 
and sampled to confirm the presence or lack of weak bedding plane materials.  
Where weaker fine-grained beds were found, their locations and geometry were 
plotted on the cross sections for analysis.  Representative materials encountered 
were correlated to shear tests on similar or worse case materials and utilized in the 
slope stability analyses.  Where no fine-grained beds were encountered, we 
utilized in our analysis the rock strengths of the massive bedrock, representative 
of the site specific materials encountered.  If any of the smaller proposed cut-
slopes (less than 25± ft. in height) have adverse geologic or grading 
configurations (fill over cut) they can be mitigated if necessary with a standard 
stability fill with a 20 ft. wide key.  

 
8.0   LOS ANGELES COUNTY SECTION 111 STATEMENT 
 
In compliance with Section 111 of the Los Angeles County Building Code, it is the finding 
of this firm that the proposed grading for Revised Vesting Tentative Tract 52584 (dated 
October, 1999) and the proposed Building Sites will be safe against hazards from landslide, 
settlement, or slippage and will not adversely affect offsite property, provided all of our 
recommendations are followed and implemented during construction. 
 
9.0   GEOLOGIST/GEOTECHNICAL ENGINEER OF RECORD 
 
This report has been prepared assuming that Allan E. Seward Engineering Geology, Inc. will 
refine all geology and geotechnically-related data for the Grading Plan stage.  If the 
recommendations contained in this report are to be utilized, and expansion of the 
geology/geotechnical work is performed by others, the party performing the work must 
review this report and assume full responsibility for recommendations contained herein.  
That party would then assume the title of responsibility as “Geologist/Geotechnical Engineer 
of Record” for the project. 
 
10.0   LIMITATIONS 

 
This report has been prepared for the exclusive use of Palmer Investments and their design 
consultants for the specific site discussed herein.  This report should not be considered 
transferable.  Prior to use by others, we should be notified, as additional work may be 
required to update this report. 
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In the event that any modifications in the design or location of the proposed development, as 
discussed herein, are planned, the conclusions and recommendations contained in this report 
will require a written review by this firm with respect to the planned modifications. 
 
In performing these professional services, we have used the degree of care and skill 
ordinarily exercised, under similar circumstances, by reputable engineering geologists and 
geotechnical engineers practicing in this or similar localities. 
 
The analyses and interpretations presented in this report have been based on the results of 
pertinent field and laboratory soil investigations.  It should be recognized that subsurface 
conditions can vary in time and laterally and with depth at a given site.  Our conclusions and 
recommendations are based on the data available and our interpretation of the data based on 
our experience and background.  Hence, our conclusions and recommendations are 
professional opinions and are not meant to be a control of nature; therefore, no warranty is 
herein expressed or implied.    
 
It should be noted that faulting is normally confined to the area immediately adjacent to a 
known fault, or within a few feet of the last fault movement.  Regardless of what criteria are 
used however, absolute assurance against future fault displacement or strong ground motion 
cannot be obtained in tectonically active areas.  New faults can form, as the orientation and 
magnitude of deformational forces in the earth's crust change with time.  Therefore, the 
location of new breaks or ground motions during a seismic event cannot be located or 
anticipated. 
 
This report may not be duplicated without the written consent of this firm. 
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APPENDIX F 
 REVISED CROSS SECTIONS 

1-1’, 3-3’, 7-7’, 9-9’, 17-17’, 19-19’ and 21-21’ 
 

APPENDIX G 
 NEW CROSS SECTIONS  

27-27’ thru 45-45’ 
 
Geologic/Geotechnical Maps    Plates I, II & III (In Pocket)  
Geologic/Geotechnical Recommendations and  

Removal Maps    Plates IV, V & VI (In Pocket) 
Geologic/Geotechnical Legend    Plate VII  (In Pocket) 
 
Distribution: (5) Addressee 
  (2) Los Angeles County Department of Public Works 
   Attn:  Geotechnical Section - Mr. Amir Alam 
   Attn:  Geology Section - Mr. Charles Nestle 
  (1) Land Design Consultants 
   Attn:  Mr. Bob Sims 
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GEOTECHNICAL LABORATORY INVESTIGATION 
 
1. General 
 

a. The purpose of the laboratory investigation was to expand the evaluation of the 
geotechnical engineering characteristics of the various materials at the site with main 
focus on obtaining additional direct shear test data.  The investigation program was 
carried out employing, wherever practical, currently accepted test procedures of the 
American Society of Testing and Materials (ASTM) and California Test Standards. 

 
b. Additional relatively undisturbed ring samples and bag samples were obtained during 

the course of the field investigation for this report.  Laboratory sample identification 
is by project name and number, drill hole number or trench number and depth. 
 

c. Geotechnical laboratory testing is classified in two major subgroups: 
• Index Properties Tests, and 
• Geotechnical Engineering Properties Tests 

 
2. Index Properties Tests 
 
The following additional Index Properties tests were performed on native soils collected 
during the field explorations. 

 
Test Type 

 
No. of Tests 
Performed 

Testing Standard 
 

Moisture Content & Unit Weight  3 ASTM D 2216 (Water Content) 
Percent-Finer Than # 200 5 ASTM D 1140 
Atterberg Limits 1 ASTM D 4318 

 
The purpose of each test is briefly described below. 
 
a. The natural water content and in-situ unit dry weight of soils provided an indication 

of the strength of natural soils before additional testing was performed.  These data, in 
conjunction with field blow count data, served in the selection of samples for 
additional testing.  Test results are presented on the Drill Hole Logs within Appendix 
B. 
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b. Minus No. 200 wash-sieve analyses were performed on some samples to evaluate 
only the percentage of fine particles smaller than 75 microns within the soil.  These 
tests were conducted to aid in classifying the soils in accordance with the Unified Soil 
Classification System (USCS).  Test results are presented on the Drill Hole Logs 
within Appendix B and on Figure C1 in Appendix C. 

 
c. Liquid and plastic limit tests (Atterberg limits) were conducted on selected samples to 

aid in classifying the soils in accordance with USCS (by evaluating soil plasticity).  
Test results are presented on Figure C1 within this Appendix. 

 
3. Geotechnical Engineering Properties Tests 

 
The following Geotechnical Engineering Property Tests were performed on bulk and 
relatively undisturbed ring samples collected at this site. 

 
Test Type Test No. Testing Standard 

Compaction 1  ASTM D1557-91 
Direct Shear 20  ASTM D 3080 

 
The purpose of each test is briefly described below. 
 
a. An additional compaction test was performed on a selected sample to assess the 

moisture-density relationship of materials that may be used for recompaction at 
removal areas.  Test results are presented on Figure C2 within this Appendix. 

 
b. Direct shear tests were performed on relatively undisturbed specimens using a 

displacement-controlled direct shear machine.  Samples were tested at normal 
pressures ranging from approximately 1.4 ksf to 8.4 ksf in order to define both the 
peak and residual shear strength parameters.  The samples were consolidated 
under the normal load at saturated conditions and then sheared horizontally at a 
controlled displacement rate until a residual strength was attained.  Test results 
are plotted on Figures C3.1 through C3.20 within this Appendix.  Table C1 
summarizes all of the shear strength data based on these tests.  Some data from 
the January 15, 1999 report have been repeated in this table, with some revisions 
as explained in the main text of this report. 
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The following attachments completed this Appendix 
 
Laboratory Test Results 
• Summary of Shear Strength Test Data    Table C1 
• Liquid and Plastic Limits Test Report     Figure C1 
• Compaction Test Reports       Figure C2 
• Direct Shear Test Results      Figures C3.1-C3.20 
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SUMMARY OF SHEAR STRENGTH TEST DATA1 
 

PEAK 3
 RESIDUAL3  BORING OR TEST PIT NO. REVISIONS2 

OR NEW 
TESTS 

MATERIAL 
COHESION (psf) PHI φ (deg) COHESION 

(psf) 
PHI φ 

UNIT WT. 
(PCF)  

BA-1  @  69.7’  Landslide Plane (Qls) 210 28° 290 7° 130 
BA-1  @  10’ 
BA-3  @  5’ 

 
r 

Landslide Debris (Qls) 
Landslide Debris (Qls) 

1800 
470 

29° 
37.5° 

510 
400 

26° 
36° 

133 
-- 

BA-1  @  75.4’ 
BA-2  @  62’ 
BA-4  @ 10’ 
BA-7  @  44’ 
BA-9  @ 49’ 

 
 
r 
n 
n 

Bedding Plane (Silty Claystone) 
Bedding Plane (Claystone) 
Bedding Plane (silty Claystone) 
Siltstone Lense 
Bedding Plane (Silty Claystone) 

290 
1270 
2500 
1168 
591 

30° 
28°  
33° 
27° 
44° 

200 
1570 
430 
347 
327 

17.5° 
12° 
29° 
22° 
23° 

122 
129 
-- 

129 
-- 

BA-5  @  50’ 
BA-6  @  20’ 

r 
r 

Bedrock(TQs) 
Bedrock (TQs) 

880 
740 

42° 
49° 

410 
510 

40.5° 
45° 

119 
-- 

HS-2  @  20’ r Terrace Deposits (Qt) 290 42° 200 41° 120 
BA-4  @  24’ 
BA-4  @  37’ 
BA-5  @ 12’ 
Blend (B7-B10)  @  0-
15’ 
T-209  @  9’ 

 
n 
 

n 
n 

Compacted Fill (Cef) 
Compacted Fill (Cef) 
Compacted Fill (Cef) 
Compacted Fill (Cef) 
Compacted Fill (Cef) 

310 
360 
190 
316 
392 

40° 
38° 
40° 
32° 
32° 

310 
340 
130 
300 
315 

40° 
38° 
40° 
29° 

29.5° 

-- 
-- 
-- 

125 
-- 

HS-4  @ 10’ 
RW-1 @  6’ 
RW-1 @  9’ 

 
 

n 

Alluvium (Qal) 
Alluvium (Qal) 
Alluvium (Qal) 

320 
360 
338 

38° 
48° 
38° 

160 
170 
169 

38° 
47° 
34° 

-- 
-- 

119 
T-156  @  3.5’ r Slopewash (sw) 290 30° 190 29° 104 
  

                                                 
1 Cohesion data was rounded to the nearest whole number, and friction angle to the nearest 0.5°. 
2 n=New test was run; r=data was revised due to error discovered in the computer default pressure units. 
3 Data in bold were selected for stability analyses, as applicable. 
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SUMMARY OF LANDSLIDES 
 

TABLE 1 
 

LANDSLIDE 
NO. 

PLATE 
NO.  MITIGATION 

1 I Landslide located mostly within proposed natural slope area west of 
Lots 27 through 31.  A golf course fairway (hole #3) separates the 
residential lots from the natural slope and the landslide.  The tentative 
design indicates an ascending slope from the fairway to the 
residential Lots (27 through 31).  This landslide will be included 
within the Restricted Use Area for the proposed golf course.  This 
landslide poses no hazard to the existing residential lots.  Cross 
Section 17-17’ illustrates the three-dimensional geometry of this 
slide.   
 

2 I Relatively small landslide complex located directly east of Landslide 
Qls-1 west of Lots 27 through 29.  Most of this landslide complex is 
located within the golf course area (hole no. 3).  The proposed 
Tentative Map indicates this landslide will be entirely removed 
beneath the pad areas and will pose no hazard to the existing 
residential lots.  The remaining landslide will be included within the 
Restricted Use Area for the proposed golf course. 
 

3 II Landslide located within a fill canyon beneath proposed Lots 66 
through 70.  It is recommended that this landslide be completely 
removed from beneath the proposed lots under the continuous 
observation of the Project Engineering Geologist.  In areas to receive 
fill, the landslide removal bottom should be surveyed in order to 
document the removal for future reference. 
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LANDSLIDE 

NO. 
PLATE 

NO.  
MITIGATION 

4 I Small landslide located beneath proposed Lot 18 and within the 
proposed golf course area (hole no. 7).  The proposed grading 
concept will remove approximately half this landslide.  It is 
recommended that the remaining portion of this small landslide 
affecting the proposed lot be completely removed under the 
observation of the Project Engineering Geologist.  The remaining 
portion of this landslide will be located within the Restricted Use 
Area for the proposed golf course.  In areas to receive fill, the 
landslide removal bottom should be surveyed in order to document 
the removal for future reference. 
 

5 II Landslide located beneath proposed Lots 218, 219 and 220.  Cross 
Section 19-19’ illustrates the three-dimensional geometry of this 
landslide.  It is recommended that this landslide be completely 
removed under the observation of the Project Engineering Geologist.  
In areas to receive fill, the landslide removal bottom should be 
surveyed in order to document the removal for future reference.  
 

6 II Landslide located southwest of Lot 1.  Based on geotechnical 
engineering analysis of Cross Section 7-7’ Landslide Qls-6 calculates 
stable with a factor of safety greater than 1.5.  See discussion in the 
Cut-Slope Summary (Table 2) for data on Proposed Cut-Slope CS-
18. 
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LANDSLIDE 

NO. 
PLATE 

NO.  
MITIGATION 

7 II Landslide located beneath proposed Lots 51 thru 54.  The proposed 
grading concept will remove approximately 85% of this landslide.  It 
is recommended that the remaining portion of this landslide be 
completely removed under the observation of the Project 
Engineering Geologist.  In areas to receive fill, the landslide removal 
bottom should be surveyed in order to document the removal for 
future reference. 
 

8 II Small probable landslide located east of Lots 75 and 76 within the 
proposed golf course area (hole no. 6).  This probable landslide poses 
no hazard to the future residential lots and the golf course and is safe 
for the use intended.  This landslide will be included within the 
Restricted Use Area for the proposed golf course. 
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SUMMARY OF CUT-SLOPES 
Table 2 

 
PROPOSED CUT-SLOPE CS-1 

 
Location:  
 

Plate II - West of golf hole #13 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

90± ft. High; 3:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

Axis of syncline anticipated to be exposed within the 
proposed cut-slope face.  TQs bedrock north of the axial 
trace is anticipated to be dipping 0 to 26° out-of-slope.  
South of the axial trace TQs bedrock is anticipated to be 
dipping into the proposed cut-slope face.   
 

Mitigation Measures: 
 

None - This cut-slope will be included within the 
Restricted Use Area for the Golf Course Area and is safe 
for the use intended. 
 

 
 
 

PROPOSED CUT-SLOPE CS-2 
 

Location:  
 

Plate II - East of golf hole #14 and west of Lot 131 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

55± ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be oriented neutral to the 
proposed cut-slope face; grossly stable 
 

Mitigation Measures: None  
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PROPOSED CUT-SLOPE CS-3 

 
Location:  
 

Plate II - East of golf hole #14 and west of Lots 122-126 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

65± ft. high; 2:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be oriented neutral to the 
proposed cut-slope face; grossly stable 
 

Mitigation Measures: 
 

None 
 

 
 
 

PROPOSED CUT-SLOPE CS-4 
 

Location:  
 

Plate II - East of Lots 124-126 and west of Lots 113-115 
 

Direction Slope Faces:   
 

West 
 

Slope Parameters: 
 

29± ft. high; 2:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be oriented essentially neutral 
to proposed cut-slope face; grossly stable 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-5 
 

Location:  
 

Plate II - North of “D” Street in the vicinity of golf hole  
#17 
 

Direction Slope Faces:   
 

South to Southwest 

Slope Parameters: 
 

105± ft. high; 2.7:1 to 3:1 gradient 

Geologic Cross Sections:  
 

1-1’ and 35-35’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 18° on the southwest facing portion 
and 30° to the south on the south-facing portion. 
 

Mitigation Measures: 
 

Analysis of Cross Section 35-35’ indicates that the 
southwest facing portion of CS-5 (which is steeper than 
3:1) does not meet the minimum County requirements.  
Further analysis of Cross Section 35-35’ indicates that at a 
3:1 gradient CS-5 will be grossly stable with a factor of 
safety greater than 1.5 (See attached Stability 
Calculations).  This cut-slope is currently labeled as a 3:1 
and will be designed as a 3:1 when the final engineering 
design is completed. 
 

 
 

PROPOSED CUT-SLOPE CS-6 
 

Location:  
 

Plate II - North of “D” Street in the vicinity of Lots 149 
thru 151 and 178 
 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

145± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

33-33’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 21° which is steeper than the 
proposed 3:1 cut-slope; grossly stable 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-7 
 

Location:  Plate II - Northwest of “E” Street in the vicinity of Lots 
103 thru 105; merges with CS-6 to the west 
 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

±165 ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

32-32’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping an average of 30° towards the south 
which is steeper than the proposed cut-slope face; grossly 
stable 
 

Mitigation Measures: 
 

None 

 
 
 

PROPOSED CUT-SLOPE CS-8 
 

Location:  
 

Plate II - North of Lot 107 and golf hole #2 

Direction Slope Faces:   
 

South to Southwest 

Slope Parameters: 
 

±155 ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

3-3’ and 36-36’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping an average of average 32° south 
which is steeper than the proposed cut-slope face; grossly 
stable 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-9 

 
Location:  
 

Plate II - Southeast of Lots 178-182 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

30± ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping steeper than the proposed cut-slope 
slope face; grossly stable.  The artificial fill mapped in this 
vicinity will be removed by the proposed grading. 
 

Mitigation Measures: 
 

None required 

 
 
 

PROPOSED CUT-SLOPE CS-10 
 

Location:  
 

Plate II - Northwest of Lots 183-186, east of golf hole #1 

Direction Slope Faces:   
 

Northwest 

Slope Parameters: 
 

25± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping neutral to into the proposed cut-slope 
face; grossly stable 
 

Mitigation Measures: 
 

None required 
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PROPOSED CUT-SLOPE CS-11 

 
Location:  
 

Plate II - North of “D” Street in vicinity of Lots 86-89 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

80± ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

30-30’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 20° out-of-slope.  Boring information 
from B-5 and B-9 indicate that only sandstone and 
conglomerate will be exposed in the slope face and down 
to 40± ft. below the proposed toe of slope; grossly stable.   
 

Mitigation Measures: 
 

None 

 
 
 

PROPOSED CUT-SLOPE CS-12 
 

Location:  
 

Plate II - Southeast of Lots 168 and 169 adjacent to golf 
hole #1 
 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

±65 ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

41-41’ 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping 28° towards the 
south, which is steeper than the proposed cut-slope face; 
grossly stable 
 

Mitigation Measures: None 
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PROPOSED CUT-SLOPE CS-13 

 
Location:  
 

Plate II - South of Lots 163-165 and north of golf hole #9 

Direction Slope Faces:   
 

South and Southeast 

Slope Parameters: 
 

90± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

40-40’ 

Anticipated Geologic Conditions: 
 

Axial trace of syncline traverses the southern portion of the 
proposed cut-slope.  Geotechnical Engineering analysis 
indicates this slope is grossly stable with a factor of safety 
>1.5. 
 

Mitigation Measures: 
 

None.  
 

 
 
 

PROPOSED CUT-SLOPE CS-14 
 

Location:  
 

Plate II - adjacent to golf hole #10 

Direction Slope Faces:   
 

South 

Slope Parameters: 
 

45± ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping steeper than the 
proposed cut-slope face; grossly stable 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-15 

 
Location:  
 

Plate II - between club house parking and golf hole #9 

Direction Slope Faces:   
 

East and Southeast 

Slope Parameters: 
 

35± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping neutral to slope face but partially 
within zone of tectonic deformation - safe for use intended 
within golf course area. 
 

Mitigation Measures: 
 

None - This cut slope will be included within the 
Restricted Use Area for the Golf Course. 
 

 
 
 

PROPOSED CUT-SLOPE CS-16 
 

Location:  
 

Plate II - East of golf hole #9 and west of Lots 195-201 

Direction Slope Faces:   
 

West to Southwest 

Slope Parameters: 
 

50± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping neutral to slopeface but partially 
within zone of tectonic deformation.  Fill over bedrock 
situation anticipated westerly of Lots 196, 197, 200 and 
201 and a portion is within the zone of tectonic 
deformation. 
 

Mitigation Measures: 
 

We recommend that CS-16 be removed and replaced with 
a 20-ft. wide Stability Fill due to the fill over cut 
configuration and its proximity to the zone of tectonic 
deformation. 
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PROPOSED CUT-SLOPE CS-17 

 
Location:  
 

Plate II - Southwest of Lots 216-220 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

40± ft. high; 2:1 gradient 
 

Geologic Cross Sections:  
 

19-19’ 
 

Anticipated Geologic Conditions: 
 

The western portion of the proposed cut-slope is 
anticipated to expose TQs bedrock dipping into the 
proposed cut-slope face as well as a small sliver fill located 
south of Lot 217.  The eastern portion of the slope is 
anticipated to expose landslide debris (Qls-5). 
 

Mitigation Measures: 
 

Due to the recommended complete removal of Qls-5 and 
the small sliver fill configuration, most of CS-17 will be 
replaced as a fill slope while the remaining westernmost 
portion will be replaced with a 20 ft. wide Stability Fill. 
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PROPOSED CUT-SLOPE CS-18 

 
Location:  
 

Plate II - adjacent to Hasley Canyon Road and golf hole  
#8 
 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

70± ft. high overall; 3:1 gradient  
 

Geologic Cross Sections:  
 

7-7’ 
 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 0 to 10° (near anticline axis) out-of-
slope on the upper portion and landslide debris on the 
lower portion. 
 

Mitigation Measures: 
 

CS-18 was designed to stabilize Landslide Qls-6 utilizing a 
bench cut (as shown on the map).  The portion of CS-18 
above the bench cut was analyzed at a 2:1 gradient and 
found to be stable (safety factor >1.5) with a 30-ft. wide 
buttress.  Subsequently, the upper portion has been laid 
back to a 3:1 gradient to maintain uniformity of the 3:1 
slope which further enhances the stability but requires that 
a 50-ft. wide buttress be constructed in order to remove 
Qls-6 landslide debris from the backcut (See Cross Section 
7-7’).  The portion of CS-18 below the bench requires a 
20-ft. wide Stability Fill to prevent surficial erosion of the 
landslide material. 
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PROPOSED CUT-SLOPE CS-19 

 
Location:  
 

Plate II - West of golf hole #8  

Direction Slope Faces:   
 

Northwest 

Slope Parameters: 
 

40± ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock neutral to slope face but within zone of 
tectonic deformation and along the northern limb of 
anticline. 
 

Mitigation Measures: 
 

Recommend a 20-ft. wide Stability Fill to prevent 
potential surficial instability due to tectonic deformation. 
 

 
 
 

PROPOSED CUT-SLOPE CS-20 
 

Location:  
 

Plate II - Between Hasley Cyn. Road and golf hole #8 
 

Direction Slope Faces:   
 

Southwest 
 

Slope Parameters: 
 

75± ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock generally dipping steeper than the slope face 
but locally deformed due to the presence of an anticline. 
 

Mitigation Measures: 
 

Recommend a 20-ft. wide Stability Fill to prevent 
potential surficial instability 
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PROPOSED CUT-SLOPE CS-21 

 
Location:  
 

Plate II - Between golf hole #8 and Lots 1-3 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

33± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock generally dipping into slope but locally 
deformed with zone of tectonic deformation. 
 

Mitigation Measures: 
 

Recommend a 20-ft. wide Stability Fill to prevent 
potential surficial instability due to tectonically deformed 
bedrock. 
 

 
 
 

PROPOSED CUT-SLOPE CS-22 
 

Location:  
 

Plate II and III - West of golf hole #7 and south of Lots 8-9 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

50± ft. high; 3:1 gradient or less 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock generally dipping into slope but locally 
deformed within zone of tectonic deformation. 
 

Mitigation Measures: 
 

Recommend a 20-ft. wide Stability Fill to prevent 
potential surficial instability due to tectonically deformed 
bedrock. 
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PROPOSED CUT-SLOPE CS-23 

 
Location:  Plate II - West of golf hole #6 

 
Direction Slope Faces:   
 

West 

Slope Parameters: 
 

40± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 24-37° towards the northwest; 
grossly stable  
 

Mitigation Measures: 
 

None 

 
 
 

PROPOSED CUT-SLOPE CS-24 
 

Location:  
 

Plate II - North of golf hole #6 and south of Lots 56-59 

Direction Slope Faces:   
 

South 

Slope Parameters: 
 

85± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 32-37° into the proposed cut-slope 
face; grossly stable. 
 

Mitigation Measures: 
 

None 

 

Allan E. Seward Engineering Geology, Inc.     Geology and Geotechnology 



Hasley Canyon Land Company, L.L.C.  Job No: 99-1617-4 
October 22, 1999  Page D17 

 
 

PROPOSED CUT-SLOPE CS-25 
 

Location:  
 

Plate I - North of golf hole #2 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

160± ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping 17° out of the 
proposed slope face.  
 

Mitigation Measures: 
 

None - safe for use intended and will be included within 
the Restricted Use Area for the Golf Course. 
  

 
 
 

PROPOSED CUT-SLOPE CS-26 
 

Location:  
 

Plate I - West of Lots 25-27 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

160± ft. high; 2:1 (upper portion) to 3:1 gradient (lower 
portion) 
 

Geologic Cross Sections:  
 

44-44’ 

Anticipated Geologic Conditions: 
 

TQs bedrock component dipping 22° out of slope  

Mitigation Measures: 
 

None; safe for use intended and will be included within the 
Restricted Use Area for the golf course.  Any debris 
derived from erosion on this slope will be accommodated 
by the proposed debris berm and directed to the golf course 
area away from the proposed building lots. 

  
 

Allan E. Seward Engineering Geology, Inc.     Geology and Geotechnology 



Hasley Canyon Land Company, L.L.C.  Job No: 99-1617-4 
October 22, 1999  Page D18 

 
PROPOSED CUT-SLOPE CS-27 

 
Location:  
 

Plate I - North of Lots 25-28 

Direction Slope Faces:   
 

South 

Slope Parameters: 
 

100± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

38-38’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 30° to the south, which is steeper 
than the proposed south-facing slope; grossly stable. 
 

Mitigation Measures: 
 

None 

 
 
 

PROPOSED CUT-SLOPE CS-28 
 

Location:  
 

Plate I - Northeast corner of Tract 

Direction Slope Faces:   
 

South  

Slope Parameters: 
 

135± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

9-9’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 30° to the south, which is steeper 
than the proposed south-facing slope; grossly stable. 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-29 

 
Location:  
 

Plate I - West of golf hole #3 

Direction Slope Faces:   
 

East 

Slope Parameters: 
 

60± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

Proposed Cut-Slope CS-29 is anticipated to expose roughly 
horizontally bedded Quaternary Terrace deposits. 
 

Mitigation Measures: 
 

None - this slope will be safe for the use intended and will 
be included within the Restricted Use Area for the 
proposed golf course 
 

 
 
 

PROPOSED CUT-SLOPE CS-30 
 

Location:  
 

Plate - West of golf hole #3 and east of Lot 97 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

95± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

31-31’ 

Anticipated Geologic Conditions: 
 

Synclinal axial trace traverses the northern portion of the 
proposed cut-slope.  North of the axial trace bedding is 
anticipated to be dipping 25 to 27° towards the south.  
South of the axial trace bedding is anticipated to be dipping 
0 to 34° towards the north.  Slope stability calculations 
indicate that this slope will be grossly stable with a factor 
of safety greater than 1.5 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-31 

 
Location:  
 

Plate I - East of golf hole #3 and west of Lots 34-42 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

45± ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

42-42’ and 43-43’ 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping out-of-slope at 
angles ranging from 16 to 21° (apparent).  Slope stability 
calculations indicate a factor of safety greater than 1.5.  It 
is anticipated that a fill over bedrock configuration will be 
exposed along portions of the proposed cut slope. 
 

Mitigation Measures: 
 

Recommended 20 ft. wide Stability Fill for areas exposing 
fill over bedrock.  
 

 
 
 

PROPOSED CUT-SLOPE CS-32 
 

Location:  
 

Plate I - East of Lots 34-36 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

30± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping steeper than the 
proposed cut-slope face; grossly stable. 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-33 

 
Location:  
 

Plate I - South of Lots 19-24 

Direction Slope Faces:   
 

South  

Slope Parameters: 
 

35± ft. high; 3:1gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping into the proposed 
cut-slope face; grossly stable 
 

Mitigation Measures: 
 

None 
 

 
 
 

PROPOSED CUT-SLOPE CS-34 
 

Location:  
 

Plate I - East of golf hole #7 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

40± ft. high; 3:1gradient  
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping 14 to 28° towards 
the north, neutral to the slope face; grossly stable 
 

Mitigation Measures: 
 

None.  This cut-slope will be included within the 
Restricted Use Area for the proposed golf course area 
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PROPOSED CUT-SLOPE CS-35 

 
Location:  
 

Plate I - South of Lots 62 and 63, west of Lots 16-18 

Direction Slope Faces:   
 

West and Southwesterly 

Slope Parameters: 
 

64± ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock oriented neutral to dipping into the proposed 
cut-slope face; grossly stable. 
 

Mitigation Measures: 
 

None 
 

 
 
 

PROPOSED CUT-SLOPE CS-36 
 

Location:  
 

Plate J - North of Lots 96 and 97 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

90 ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

27-27’ and 31-31’ 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping steeper than the 
proposed cut-slope face; grossly stable 
 

Mitigation Measures: 
 

None; This cut-slope was designed to improve the stability 
of the natural slope above Lots 96 and 97 to a factor of 
safety greater than 1.5.  Analysis was performed on a slope 
with a bench cut at elev. 1600 combined with a 2.5:1 
ascending slope gradient (see attached Slope Stability 
Calculations).  CS-36 is shown with bench cut elevation of 
1600 combined with a 3:1 ascending slope, which further 
improves slope stability of the natural slope. 
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SLOPE STABILITY ANALYSES 
 
Introduction 
 
Table E1 summarizes the results of state-of-the-art computerized static and pseudostatic (i.e. 
with a statically-simulated seismic load) stability analyses performed on several cross 
sections of the currently proposed development of the vesting Tentative Tract 52584.  Table 
E2 includes the results of surficial (Infinite Slope) analyses.  Based upon the results from the 
analyses, the need for tentative stabilization measures or slope modification were explored 
and dimensional design of these measures was performed, as needed, by a step-by-step 
fashion utilizing slope stability analyses. 
 
Stabilization Fills have been recommended to prevent erosion of cuts exposing landslide 
debris, tectonically deformed bedrock, daylighted bedding and fill over cut conditions. 
 
Analysis Approach 
 
The stability of the proposed cut, fill slopes and natural slopes was evaluated.  Cross sections 
representing the critical three-dimensional geometry of the subsurface conditions were 
selected for stability analyses, based upon critical conditions for stability (i.e. potential 
adverse bedding and slope height and slope inclination).  Temporary cut conditions during 
construction were also analyzed for buttress or stabilization fill backcut slopes, where 
applicable.  Surficial stability for fill, natural and cut (in TQs) slopes, landslide materials and 
terrace deposits were analyzed using the “Infinite Slope” method using lower-bound 
cohesion values of these materials, as applicable.  
 
Geometry and Groundwater 
 
The analyzed geometries of cut slopes included removal of existing landslides and slopewash 
material and replacement with certified compacted fill to currently proposed grades, as 
needed.  Analyses also included natural slopes and cuts in bedrock with cross bedding and 
potential adverse bedding.  Geometries were modified as analyses progressed since some of 
the proposed grades did not comply with County standards for minimum factors of safety.  
 
Review of groundwater data in the vicinity of the site and exploratory trench and boring log 
data indicate that ground water is not present in the elevated portion of the site.  Therefore, 
ground water was not modeled in the slope stability analyses except in Cross Section 7-7’ as 
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requested in the Los Angeles County Review Sheet dated September 16, 1999.  Backdrains 
are proposed for all Stability Fill And Buttress Fill slopes. 
 
Shear Strength Parameters 
 
A significant number of shear strength tests were performed for this project including new 
tests for this report.  The shear strength values obtained are summarized in Table C1.  A 
summary of values used in our analyses is presented within the main text. 
 
In our analyses, residual shear strengths were used for static analysis while peak strengths 
were used for pseudostatic analysis. 
 
Sections Analyzed  
 
We have performed analysis on several cross sections considered the most critical.  The cross 
sections and the subject of each analysis are presented in Table E1.  Surficial stability 
analyses are presented in Table E2. 
 
Methods of Analysis 
 
The computer program PCSTABL5M, originally written by Purdue University was used for 
the analyses.  This program computes the minimum factor of safety from trial failure surfaces 
using limit equilibrium methods of analysis, such as the Modified Bishop’s Method for 
circular slip surfaces or Janbu’s and Spencer’s methods for both circular or planar surfaces.  
In many cases, exit of slip planes at the ground surface is not known.  For this report, 
PCSTABLSM method was used to determine breakage of slip planes through upper layers 
and their exit at the ground surface where the failure surface is unknown.  Janbu’s method 
was used to provide the static minimum safety factor corresponding to the complete slip 
plane.  Bishop’s Modified Method was used for circular slip surfaces. 
 
The pseudostatic procedure introduces a static horizontal force equal to a “seismic” 
(pseudostatic) coefficient times the weight of individual slices in addition to other forces 
acting on the slice.  The seismic coefficient is an empirical number which in no way models 
actual seismic forces.  However, the pseudostatic method provides some indication of 
stability or instability.  We selected a seismic coefficient of 0.15 for our analyses in 
accordance with Los Angeles County Guidelines. 
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As indicated previously, the “Infinite Slope” method was used for surficial stability of natural 
and cut-slopes in TQs, fill slopes, landslide materials, and terrace deposits.  
 
Results of Stability Analyses 
 
Analyzed cut-slopes and grades, natural slopes, compacted fill slopes, temporary backcut 
slopes and surficial stability comply with Los Angeles County requirements for stability 
under static and pseudostatic loading conditions, as applicable, with some mitigating 
modifications.  The results of the stability analyses are summarized in Table E1.  
 
A complete package of computer output cross sections corresponding to the stability analyses 
performed are included in this Appendix.  The critical failure surfaces and their 
corresponding factors of safety are plotted on the respective cross sections.  Output files of 
only the runs with final mitigation are provided in this Appendix. 
 
The following attachments complete this Appendix. 
 
Slope Stability Analysis Results       Table E1 
Analysis of Infinite Slope with Parallel Seepage     Table E2 
Computer Output Sheets 



Hasley Canyon Land Company, L.L.C.  Job No: 99-1617-4 
October 22, 1999  Table E1.1 

Allan E. Seward Engineering Geology, Inc.           Geology and Geotechnology 

TT 52584 - Hasley Canyon 
Slope Stability Analyses Results1 (Revised) 

 

FACTOR OF SAFETY 
CUT-SLOPE 

NO. FILE NAME 

CROSS 

SECTION 
(REVISED

) 

ANALYZED PLANE METHOD 
STATIC 

PSEUDOSTATIC2 
(COEFF=0.15) 

COMMENTS RUN NO. 

N/A HASL7B.IN 7-7’ Full Slide Plane Janbu’s 3.51 ∼ Cut in landslide debris 1 

CS-18 HASL7A.IN 7-7’ Partial Slide Plane Janbu’s 1.19 ∼ 
Cut in landslide debris - search for downslope failure 
surface break 

2 

CS-18 
HASL7BTB.I
N 

7-7’ 
Buttress Backcut Toe Bedding 
Plane 

Janbu’s 2.01  
Temporary stability -Cut in landslide debris with bench 
@ EL 1235 & 2:1 upper stabilization fill backcut 

3 

CS-18 
HASL7BTC.I
N 

7-7’ Slide Plane (Upper Area) Janbu’s 1.52 -- 
Temporary stability -Cut in landslide debris with bench 
@ EL 1235 & 2:1 upper stabilization fill backcut 

4 

CS-18 
HASL7BTD.I
N 

7-7’ Slide Plane (Full Search) Janbu’s 2.18 -- 
Temporary stability -Cut in landslide debris with bench 
@ EL 1235 & 2:1 upper stabilization fill backcut 

5 

CS-18 HASL7BA.IN 7-7’ 
Bedding Plane at Toe of Buttress 
Backcut 

Janbu’s 2.00  
Cut in landslide debris with bench @ EL 1235 & 2:1 
upper stability fill 

6 

CS-18 HASL7BB.IN 7-7’ Slide Plane (Full Search) Janbu’s 1.74 -- 
Cut in landslide debris with bench @ EL 1235 & 2:1 
upper stability fill 

7 

CS-18 HASL7BC.IN 7-7’ Slide Plane (Upper Area) Janbu’s 1.68 2.32 
Cut in landslide debris with bench @ EL 1235 & 2:1 
upper stability fill3

 

8 & 9 

N/A 
HAS27BR2.I
N 

27-27’4
 Contact #3 from top  Janbu’s 2.34 1.95 Analysis of proposed natural slope 10 & 11 

N/A 
HAS27AR2.I
N 

27-27'4 Contact #1 from top Janbu’s 2.68 ∼ Analysis of proposed natural slope 12 

CS-30 HAS31CB.IN 31-31’ First Bedding Plane from Top Janbu’s 3.31 ∼ 
Proposed  lowered existing grade at toe of natural 
slope - Full search 

13 

                                                 
1 The above results for static conditions are based upon residual, site-specific shear strength test results presented in the Table of “Summary of Shear Strength Test Data”. 
2 Based on peak shear strength values for short-term simulated earthquake loading.  For peak values, see Table of “Summary of Shear Strength Test Data”. 
3 Final recommended mitigation for tentative tract. 
4 Analyzed without cutting top of hill.  Safety factors will be higher with the top cut. 



Hasley Canyon Land Company, L.L.C.  Job No: 99-1617-4 
October 22, 1999  Table E1.2 

CS-30 HAS31CA.IN 31-31’ First Bedding Plane from Top Janbu’s 3.55 ∼ 
Proposed lowered existing grade at toe of natural 
slope - Lower half of bedding plane 

14 

CS-30/ 
natural 

HAS31C.IN 31-31’ First Bedding Plane from Top Janbu’s 8.53 ∼ 
Proposed  lowered existing grade at toe of natural 
slope - Upper half of bedding plane 

15 

CS-30 
SEC31 
(2A).IN 

31-31’ 
Plane 2A-Third Bedding Plane 
from Top 

Janbu’s 1.32 ~ 
Proposed lowered existing grade at toe of natural 
slope and a 75-ft. wide buttress at toe of natural slope 

16 

CS-30 SEC 31 (3).IN 31-31’ 
Plane 3-Fourth Bedding Plane 
from Top 

Janbu’s 1.80 ∼ 
Proposed lowered existing grade at toe of natural 
slope and a 75-ft. wide buttress at toe of natural slope 

17 

CS-30 SEC31(1).IN 31-31’ First Bedding Plane from Top Janbu’s 3.35 ~ 
Proposed lowered existing grade at toe of natural 
slope and a 75-ft. wide buttress at toe of natural slope  

18 

N/A SC31(2).IN 31-31’ Second Bedding Plane from Top Janbu’s 1.97 2.08 
Lowered existing grade at toe of natural slope, and 
cut of the natural slope with bench @ Elev. 1600 and 
2.5:1 cut above3 

19 & 20 

N/A SC31(2A).IN 31-31’ 
Plane 2A-Third Bedding Plane 
from Top 

Janbu’s 2.36 ∼ 
Lowered existing grade at toe of natural slope, and cut 
of the natural slope with bench @ Elev. 1600 and 2.5:1 
cut above 

21 

CS-36 SC31(3).IN 31-31’ 
Plane3-Fourth Bedding Plane 
From Top 

Janbu’s 3.07 ∼ 
Lowered existing grade at toe of natural slope, and cut 
of the natural slope with bench @ Elev. 1600 and 2.5:1 
cut above 

22 

CS-7 
HC32S5.IN/P
5 

32-32’ Search Janbu’s 1.69 1.79 2:1 Cut with bench3 23 & 24 

N/A 
HC34S1.IN/P
1 

34-34’ Search (circular) 

Bishop’
s 

Modifie
d 

1.78 1.62 Highest natural slope steeper than 2:1 25 & 26 

CS-5 
HC35S2.IN/P
2 

35-35’ Search Janbu’s 1.49 1.55 2.7:1 Cut Slope 27 & 28 

CS-5 
HS35S2.IN/P
2 35-35’ Search Janbu’s 1.69 1.83 3:1 Cut Slope3 29 & 30 

CS-13 
HC40S1.IN/P
1 40-40’ Search Janbu’s 1.67 1.63 3:1 cut slope3 31 & 32 
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CS-31 
 
HC43S1.IN/P
1 

43-43’ Search Janbu’s 1.89 1.76 2:1 cut slope with daylighted bedding component 33 & 34 

N/A 
HC45S1.IN/P
1  45-45’ Search (circle) 

Bishop’
s 

Modifie
d 

1.91 1.97 Steepest natural slope 35 & 36 

N/A -- -- 4’ Deep from Surface 
Infinite 
Slope 

1.50 -- 
Minimum factor of safety from 5 analyses including 
compacted fill, steepest exposed TQs slope, landslide 
material, and terrace deposits 
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ALLAN E. SEWARD 
ENGINEERING GEOLOGY, INC. 

Geological And Geotechnical Consultants 

 
 
 
 
March 31, 2000       Job No:  00-1617-4 
 
 
 
Hasley Canyon Land Company, L.L.C. 
C/O Palmer Investments 
1999 Avenue of the Stars 
15th Floor 
Los Angeles, CA  90067 
 
Attention: Mr. Dan Palmer 
 
Subject: GEOLOGIC AND GEOTECHNICAL REPORT - Addendum No. 2 

Response to County Comments (Review Sheets dated 11/18/99 and 12/28/99) 
Castaic, California 

 
References: at end of text 
 
Gentlemen: 
 
This report presents our Response to the Geologic and Geotechnical Review Sheets 
respectively dated November 11, 1999 and December 28, 1999, respectively, for VTT 52584 
issued by the Los Angeles County Department of Public Works, Engineering Geology and 
Geotechnical Sections. 
 
BACKGROUND 
 
Review of our previous direct shear test results, in conjunction with our latest direct shear 
tests performed for this report, has led to the revision of two of our bedding plane strength 
parameters.  These two bedding plane strength parameters were revised to reflect direct 
single shear test results as opposed to re-sheared test results (See the noted revisions in the 
Revised Summary of Strength Test Data in Appendix C).  Per L.A. County representatives, 
the use of single direct shear values are more appropriate than re-shear values on uniform 
bedrock materials when the sampled uniform material completely fills the sample ring (BA-1 
@ 75.4 ft.) or on materials that are sampled normal to the bedding plane (BA-2 @ 62 ft.).  
Re-sheared values are more appropriate for landslide planes or samples that are platy/very 
thinly bedded to laminated and that are not sampled normal to the planar bedrock material 
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and can not be oriented properly in the shear machine for direct shear testing. The revised 
parameters correspond to single shearing of the specimens.  (See the noted revisions in the 
Revised Summary of Strength Test Data in Appendix C.) 
 
All of the conclusions and recommendations in our previous report dated October 22, 1999 
are still applicable except where superseded by this report. 
 
GEOLOGIC REVIEW SHEET (11/18/99) 
 
Remark No. 1 
 
None of the proposed graded areas, including the golf course, may be impacted by 
landslides.  Therefore, Qls-1 must be mitigated, or the consultants must demonstrate 
that the landslide will have no impact on the proposed grading. 
 
Response 
 
Due to the above requirements we have recommended that Qls-1 be completely removed.  
The Supervising Civil Engineer has shown a 3:1 cut-slope (CS-36) on the Tentative Map that 
will completely remove the landslide. 
 
Remark No. 2 
 
The Soils Engineering review dated December 28, 1999 is attached. 
 
Response 
 
Our response to the Soils Engineering review is attached. 
 
GEOTECHNICAL ENGINEERING REVIEW SHEET (12/28/99) 
 
Remark No. 1 
 
Verify that the appropriate perched ground water condition is considered in the slope 
stability analyses, where applicable. 
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Response 
 
Appropriate perched ground water conditions were assumed where applicable and were 
based upon the following assumptions: 
 
1. Proposed cut-slopes with no proposed grading above them were not modeled or analyzed 

with ground water because no water was encountered in any of our subsurface 
explorations and because no source of water is likely to exist in the future because these 
slopes are located upslope and updip of proposed development and associated irrigation 
water. 

 
2. Proposed cut-slopes with proposed development grading above them were modeled and 

analyzed assuming geologically conservative future ground water conditions. 
 

None of the natural slopes analyzed were modeled with perched water conditions.  All of 
the natural slopes analyzed ascend up from proposed development with the exception of 
the natural slope shown on Cross Section 45-45’, which has steep antidip bedding planes.  
Therefore, from the standpoint of geology, perched ground water conditions were not 
modeled on the natural slope shown on Cross-Section 45-45’ due to the anti-dip structure. 

 
Remark No. 2 
 
Per the Soils Engineer, Qls1 within the proposed golf course will not be mitigated and 
will be included within the Restricted Use Area for the proposed golf course.  However, 
the landslide must be mitigated or be shown to meet County minimum factors of safety 
and be shown not to adversely affect the proposed grading or cross lot lines.  Also, it 
must be clearly demonstrated that the proposed development (e.g. grading, irrigation, 
etc.) will not adversely affect or contribute to the instability of the landslide in the 
future.  Provide substantiating analyses and recommend mitigation accordingly.  Revise 
limits of Restricted Use Areas on the geotechnical map accordingly. 
 
Response 
 
Due to the above requirements we have recommended that Qls-1 be completely removed.  
The Supervising Civil Engineer has shown a 3:1 cut-slope (CS-36) on the Tentative Map that 
will completely remove the landslide. 
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Remark No. 3 
 
Verify that grading of Cut-Slope 29 will not adversely affect the stability of Qls-1. 
 
Response 
 
As stated earlier, Qls-1 will be completely removed by the proposed grading. 
 
Remark No. 4 
 
Provide cross-sections showing the portions of Qls-2 and Qls-4 remaining in place 
within the Restricted Use Area of the proposed golf course.  The remaining portions of 
the landslides must be mitigated or be shown to meet County minimum factors of safety 
and be shown not to adversely affect the proposed grading or cross lot lines.  Also, it 
must be clearly demonstrated that the proposed development (e.g. grading, irrigation, 
etc.) will not adversely affect or contribute to the instability of the landslide in the 
future.  Provide substantiating analyses and recommend mitigation accordingly.  Revise 
limits of Restricted Use Areas on the geotechnical map accordingly. 
 
Response 
 
Review of the geologic map and proposed grading clearly shows that these landslides will be 
almost entirely removed by proposed grading and that the only portions remaining, after the 
recommended removals under proposed building areas, would be very minor and completely 
buried by golf course fill in the canyon flanks and bottoms and would pose no hazards to the 
proposed development.  In order to avoid unnecessary analysis and future comments by the 
County of Los Angeles, we are recommending that the minor remaining portion of these 
landslides be completely removed resulting in the complete removal of Landslides Qls-2 
and Qls-4. 
 
Remark No. 5 
 
Provide a cross-section showing Qls-8 included within the Restricted Use Area of the 
proposed golf course.  Landslides must be mitigated or be shown to meet County 
minimum factors of safety and be shown not to adversely affect the proposed grading.  
Also, it must be clearly demonstrated that the proposed development (e.g. grading, 
irrigation, etc.) will not adversely affect or contribute to the instability of the landslide 
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in the future.  Provide substantiating analyses and recommend mitigation accordingly.  
Revise limits of Restricted Use Areas on the geotechnical map accordingly. 
 
Response 
 
Review of geologic map and proposed grading at Landslide Qls-8 clearly shows that nearly 
all of Qls-8 will be removed by the proposed grading and any remaining portion would be 
very minor and buried by golf course fill and would pose no hazard to the proposed 
development.  In order to avoid unnecessary analysis and future comments by the County of 
Los Angeles, we are recommending that Landslide Qls-8 be completely removed. 
 
Remark No. 6 
 
Per the Soils Engineer, Cut Slopes 1, 25 and 26 (44-44’) will be graded to expose 
potential adverse bedding and will be included within the Restricted Use Area of the 
proposed golf course.  However, proposed grading must be safe and stable in 
compliance with Section 110/111 of the County Building Code (e.g. proposed grading 
cannot create potential geotechnical hazards).  Provide substantiating analyses and 
recommend mitigation accordingly.  Revise limits of Restricted Use Areas on the 
geotechnical map accordingly. 
 
Response 
 
We have analyzed proposed cut-slopes CS-1, CS-25 and CS-26 (CS-26 has been laid back to 
a 3:1 gradient) and all of these slopes have a minimum factor of safety greater than 1.5 (See 
Slope Stability Section of this report). 
 
Remark No. 7 
 
The Restricted Use Area limits transect Cut Slope 36.  Verify and revise limits of 
Restricted Use Areas on the geotechnical map accordingly. 
 
Response 
 
We have revised the limits of Restricted Use Areas on the geotechnical map so that they do 
not transect CS-36  (note that CS-36 has been revised in order to eliminate Qls-1). 
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Remark No. 8 
 
Per the Soils Engineer, the following cut slopes are grossly stable without providing 
substantiating analyses: 
 
a. Provide static and seismic slope stability analyses for all slopes with bedding 

steeper than the proposed gradient, considering passive failure mode (Cut Slopes 
6, 8, 9, 12, 14, 20, 27, 28, 29, 32). 

 
b. Provide static and seismic slope stability analyses for Cut Slope 11 (30-30’) along 

the sandstone and conglomerate bedding. 
 
Also, provide a geotechnical cross section, for each section analyzed, showing the 
critical failure plane used in the analyses.  Indicate the various shear strength 
parameters used in the analyses, in the appropriate segments of each failure plane.  
Show locations of the cross sections used in slope stability analyses on the geotechnical 
map.  Recommend mitigation if factors of safety are below County minimum standards. 
 
Response 
 
a. We have provided static slope stability analyses for all slopes with bedding steeper 

than the proposed gradient considering passive failure mode and the results of our 
stability analyses indicate factors of safety greater than minimum County standards.  
We performed seismic slope stability analyses only on the more critical cross sections 
since some of the cut-slopes resulted in high factors of safety (2.30 to 4.62)  (See the 
additional calculations provided in the Slope Stability Section of this report.) 

 
b. We analyzed the 2:1 CS-11 slope along sandstone and/or conglomerate contacts and 

obtained a minimum factor of safety of 2.35 (Janbu).  We also analyzed the stability 
of CS-11 (at 2:1 gradient) relative to the silty claystone bed 40 feet below the toe and 
the OMS factor of safety was 1.46.  Due to the low factor of safety obtained using the 
OMS method (as required by the County) this slope needed to be laid back to a 3:1 
gradient which we believe is unnecessary (Janbu Factor of Safety relative to the silty 
claystone bed 40 ft. below the toe of 2:1 CS-11 is 1.68).  The OMS method, which is 
considered inappropriate by modern slope stability text books and experts’ papers and 
lectures, governs the lowest factor of safety accepted per current Los Angeles County 
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policy.  CS-11 which has been revised to a 3:1 gradient resulted in a minimum factor 
of safety of 1.86 Janbu and 1.66 OMS (static). 

 
 We have drawn the critical failure planes and shown the shear strength parameters on 

all of the geotechnical cross sections analyzed. 
 
Remark No. 9 
 
Geotechnical cross sections utilized in slope stability analyses must be drawn to an 
undistorted scale (e.g. horizontal and vertical axes must be drawn to the same scale).  
Provide revised cross sections accordingly (27-27’, 34-34’, 40-40’, 43-43’, 45-45’).  Upon 
receipt of the cross sections requested, a complete review of slope stability analyses will 
be conducted. 
 
Response 
 
Our geotechnical cross sections are always drawn to an undistorted scale 
(horizontal=vertical); however, the Purdue University slope stability program 
(PCSTABL5M) automatically prints cross sections to a slightly distorted scale, which is 
beyond our control.  Per Remark No. 8 we have drawn the critical failure planes on our 
geotechnical cross sections, in response to L.A. County requests. 
 
Remark No. 10 
 
Independent analysis of CS-5 (35-35’, 3:1 gradient) indicates static factor of safety 
below the minimum standard.  Verify and provide substantiating analysis or 
recommend mitigation accordingly. 
 
Response 
 
We drilled and downhole logged an additional bucket-auger boring (BA-11) in order to 
verify lithologic conditions in the vicinity of CS-5.  BA-11 (80 ft. deep) consisted almost 
entirely of sandstone and conglomerate except for a silty claystone at 30 ft. (1.5 ft. thick) and 
a fat plastic clay (1/2 to 1” thick) at 63 feet.  Minor lenses of sandy siltstone were 
encountered near the top (at 7.5 ft.) and bottom of the boring (∼70 ft.).  We ran an additional 
direct shear on the silty claystone at 30 feet and the results are shown in Appendix C.  The 
clay bed at 63 feet is the same as the clay encountered in BA-2 at 62 feet (reddish-brown ½” 
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thick, plastic clay).  The clay bed and the silty claystone are considered to be the most critical 
materials in this slope. 
 
We utilized the clay bed strength parameters from BA-2 at 62 feet and the additional direct 
shear of the silty claystone at 30 feet in BA-11 for our analysis of CS-5 (See Revised Cross 
Section 35-35’) and the minimum factors of safety calculated using Janbu are 2.38 (silty 
claystone at 30 ft.) and 2.22 (claybed at 63 ft.).  Our OMS calculation on the clay bed at 63 
ft. utilizing Janbu’s critical plane, resulted in a factor of safety of 1.96 (1.66 seismic).  Due to 
the additional subsurface exploration and slope stability calculations, proposed cut-slope CS-
5 does not require mitigation measures. 
 
Remark No. 11 
 
Provide static and seismic stability analyses for the most critical fill slope and desilting 
basin (rapid drawdown analysis), utilizing the revised strength parameters.  
Recommend mitigation if factors of safety are below County minimum standards. 
 
Response 
 
We have re-analyzed the most critical fill slope and desilting basin (rapid drawdown 
analysis) and the minimum factors of safety are greater than County minimum standards (see 
Slope Stability Section and Cross Sections 55-55’ and 58-58’). 
 
Remark No. 12 
 
Per the Soils Engineer, “Natural slopes above nonbuilding pad areas and/or golf course 
areas were not analyzed but have been put into Restricted Use Areas where appropriate.”  
However, it must be shown that the proposed development (e.g. grading, irrigation, etc.) 
will not adversely affect or contribute to the instability of the natural slopes, where 
applicable.  Provide substantiating analyses and recommend mitigation accordingly. 
 
Response 
 
We have analyzed the most critical natural slopes and where necessary mitigated them (see 
Slope Stability Section and Cross Sections 27-27’, 31-31’, 34-34’, 37-37’, 45-45’ and 57-
57’). 
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Remark No. 13 
 
Per the Soils Engineer, landslide debris will be adequate to support the proposed 
roadway (7-7’).  However, proposed grading including access must be safe and stable in 
compliance with Section 110/111 of the County Building Code.  Recommend mitigation 
accordingly. 
 
Response 
 
Our analysis of 7-7’ shows Qls-6 to be stable with factors of safety above minimum County 
standards.  No buildings or structures are proposed over Landslide Qls-6 within the limits of 
VTT 52584.  It is our understanding that any future grading of Hasley Canyon Road is not a 
condition for TT 52584 but falls under VTTM 20685. 
 
Remark No. 14 
 
Show the following on the on the geotechnical map: 
 
a. Per the Soils Engineer, the natural slope located east of CS-5 shall be laid back 

to a gradient of 3:1 and incorporated in to CS-5 (Seward 10/22/99 p. 10). 
 
b.  Revised limits of Restricted Use Areas (Remarks 1-7). 
 
Response 
 
a. Since our last report (10/22/99) we drilled and downhole logged BA-11 (at CS-5) 

which is located directly adjacent to this natural slope.  Cross Section 57-57’ was 
constructed and analyzed, along with our analysis of CS-5, utilizing the information 
obtained in BA-11 (see Response No. 10).  As stated previously, the rock within this 
slope consists almost entirely of sandstone and conglomerate with the exception of a 
silty claystone at 30-ft. (1.5-ft. thick) and a ½-1” thick clay bed at 63 feet encountered 
in BA-11. 

 
 Slope stability analysis of this natural slope (Section 57-57’) utilizing Janbu resulted 

in a factor of safety of 2.15 for the silty claystone at 30 feet and 2.23 for the plastic 
clay at 63 feet.  Due to the additional subsurface exploration and testing and slope 
stability calculations this natural slope does not require mitigation.  
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b. Restricted Use Area limits have been revised where appropriate. 
 
Remark No. 15 
 
Comply with the following at the grading plan stage. 
 
a. Golf course water hazard locations must be shown not to adversely affect 

landslides in place. 
 
b. Due to environmental concerns regarding oil wells on site, provide copy of 

permit, letter of non-objection, processed application, etc., as applicable, 
obtained from the appropriate State Agencies, i.e. Division of Oil, Gas and 
Geothermal Resources Department of Toxic Substances Control, South Coast 
Air Quality Management District, Regional Water Quality Control Board, etc. 

 
c. The surficial factor safety for proposed fill slopes is below the minimum 

standard (e.g. the calculated factor of safety cannot be rounded up).  
Recommend mitigation accordingly. 

 
d. Provide calculations to verify proposed debris wall capacities. 
 
Response 
 
The above items shall be complied with at the Grading Plan stage, including providing 
measures for surficial stability of proposed fill slopes. 
 
Remark No. 16 
 
Requirements of the Geology Section are attached. 
 
Response 
 
See our response to the Geology Section earlier in this report. 
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APPENDIX B 
 FIELD INVESTIGATION 
  Geologic Trench Logs TP-232 thru TP-234 
  Geologic Boring Log BA-11 
  Key to Symbols 
 
APPENDIX C 
 GEOTECHNICAL LABORATORY INVESTIGATION 
  Summary of Shear Strength Test Data 
  Direct Shear Test Reports 
 
APPENDIX D 
 GENERAL FIGURES AND TABLES 
  Summary of Landslides (Revised 3/31/00)     Table D1 
  Summary of Cut-Slopes (Revised 3/31/00)    Table D2 
 
APPENDIX E 
 SLOPE STABILITY ANALYSES 
  Slope Stability Analyses Results (Revised)     Table E1 
  Analyses of Infinite Slope With Parallel Seepage   Table E2 
  Computer Output Sheets 
 

VOLUME II 
 

APPENDIX F 
 REVISED CROSS SECTIONS 
  7-7’, 17-17’, 27-27’, 28-28’, 30-30’, 31-31’, 32-32’, 34-34’, 35-35’ 
  36-36’, 37-37’, 40-40’, 41-41’, 42-42’, 43-43’, 44-44’, 45-45’ 
 
APPENDIX G 
 NEW CROSS SECTIONS 
  46-46’ through 58-58’ 

 
Geologic/Geotechnical Maps      Plates I, II & III 
Geologic/Geotechnical Recommendations and Removal Maps  Plates IV, V & VI 
Geologic/Geotechnical Legend      Plate VI
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GEOTECHNICAL LABORATORY INVESTIGATION 
 
1. General 
 

a. The purpose of the laboratory investigation was to better constrain the geotechnical 
engineering characteristics of the bedrock material at the site with main focus on 
obtaining additional direct shear test data on suspected weakest material types 
considered to comprise bedding planes within the bedrock.  The investigation 
program was carried out employing, wherever practical, currently accepted test 
procedures of the American Society of Testing and Materials (ASTM) and California 
Test Standards. 

 
b. Additional relatively undisturbed ring samples were obtained from the additional 

boring (BA-11) drilled for this report. 
 

2. Direct Shear Tests 
 
Direct shear tests were performed in accordance with ASTM D3080 standard on 
relatively undisturbed specimens using a displacement-controlled direct shear machine.  
Samples were tested at normal pressures ranging from approximately 1.4 ksf to 8.4 ksf in 
order to define both the peak and residual shear strength parameters.  The samples were 
consolidated under the normal load at saturated conditions and then sheared horizontally 
at a controlled displacement rate until a residual strength was attained.  Test results are 
plotted on Figures C3.1 through C3.21 within this Appendix.  Table C1 summarizes 
all of the shear strength data based on these tests.  Some data from the October 22, 1999 
report have been repeated in this table, with some revisions based on the procedures 
explained below and in the report text. 
 
We ran direct shear tests on representative silty claystone bedding plane material from 
BA-11 at 30 ft. in order to add to our data base of strength parameters.  Specimens were 
run as a single direct shear and not resheared, as they were uniform and filled the entire 
sample rings with the same material (See discussion under Background).  Per our 
conversations with Mr. Fred Gharib during a meeting at L.A. Co. on June 11, 1997, this 
procedure is acceptable standard of practice provided the sample contains the same 
material in each of the three representative ring samples sheared or if the sample is taken 
normal to the bedding plane.   
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After running our direct shears on the silty claystone bedding plane material encountered 
in BA-11 (@ 30 ft.) we reviewed and compared these results with our previous shear 
strength parameters for bedding plane material.  We had been utilizing resheared values 
for two bedrock bedding planes where direct single shear values were actually more 
appropriate.  
 
Therefore, we have revised these shear strength values accordingly and noted them in the 
Revised Shear Strength Test Data Table (Table C1), and presented the corresponding 
single direct shear test reports in Appendix C.  We have performed an extensive amount 
of subsurface work on this project and have observed large exposures of bedrock 
materials (esp. in the 6,000+ lineal ft. of seismic trenches) at the site and believe that we 
have a very good grasp of the material types and their anticipated performance at this site. 
 

The following attachments completed this Appendix 
 
Laboratory Test Results 
 Summary of Shear Strength Test Data     Table C1 
 Direct Shear Test Results      Figures C3.1 - C3.21 
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SUMMARY OF SHEAR STRENGTH TEST DATA1 
 

PEAK 3
 RESIDUAL3  

BORING OR TEST PIT NO. 
REVISIONS2 

OR NEW 
TESTS 

MATERIAL COHESION (psf) PHI φ (deg) 
COHESION 

(psf) PHI φ 
UNIT WT. 

(PCF)  

BA-1  @  69.7’  Landslide Plane (Qls) 210 28° 290 7° 130 
BA-1  @  10’ 
BA-3  @  5’ 

 Landslide Debris (Qls) 
Landslide Debris (Qls) 

1800 
470 

29° 
37.5° 

510 
400 

26° 
36° 

133 
-- 

BA-1  @  75.4’ 
BA-2  @  62’ 
BA-4  @ 10’ 
BA-7  @  44’ 
BA-9  @ 49’ 
BA-11 @ 30’ 

r 
r 
 
 
 

n 

Bedding Plane (Silty Claystone) 
Bedding Plane (Claystone) 
Bedding Plane (Silty Claystone) 
Bedding Plane (Silty Claystone) 
Bedding Plane (Silty Claystone) 
Bedding Plane (Silty Claystone) 

290 
1270 
2500 
1168 
591 

2687 

30° 
28°  
33° 
27° 
44° 
34° 

460 
1650 
430 
347 
327 
480 

22° 
17° 
29° 
22° 
23° 

22.5° 

-- 
129 
-- 

129 
-- 

136 
BA-5  @  50’ 
BA-6  @  20’ 

 
 

Bedrock(TQs) 
Bedrock (TQs) 

880 
740 

42° 
49° 

410 
510 

40.5° 
45° 

119 
-- 

HS-2  @  20’  Terrace Deposits (Qt) 290 42° 200 41° 120 
BA-4  @  24’ 
BA-4  @  37’ 
BA-5  @ 12’ 
Blend (B7-B10)  @  0-
15’ 
T-209  @  9’ 

 Compacted Fill (Cef) 
Compacted Fill (Cef) 
Compacted Fill (Cef) 
Compacted Fill (Cef) 
Compacted Fill (Cef) 

310 
360 
190 
316 
392 

40° 
38° 
40° 
32° 
32° 

310 
340 
130 
300 
315 

40° 
38° 
40° 
29° 

29.5° 

-- 
-- 
-- 

125 
-- 

HS-4  @ 10’ 
RW-1 @  6’ 
RW-1 @  9’ 

 Alluvium (Qal) 
Alluvium (Qal) 
Alluvium (Qal) 

320 
330 
338 

38° 
48° 
38° 

160 
170 
169 

38° 
47° 
34° 

-- 
-- 

119 
T-156  @  3.5’  Slopewash (sw) 290 30° 190 29° 104 

                                                 
1 Cohesion data was rounded to the nearest whole number, and friction angle to the nearest 0.5°. 
2 n=New test run for this report; r=data revised from the 10/22/99 report. 
3 Data in bold were selected for stability analyses, as applicable. 
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SUMMARY OF LANDSLIDES (REVISED 3/31/00) 
 

LANDSLIDE 
NO. 

PLATE 
NO.  MITIGATION 

1 I 

Due to Los Angeles County requirements, we have recommended that this 
landslide be completely removed via the proposed grading shown on the 
Tentative Map.  Cross Section 17-17’ illustrates the three-dimensional 
geometry of this slide relative to proposed grading.  In areas to receive fill, 
the landslide removal bottom should be surveyed in order to document the 
removal for future reference.  

2 I 

Relatively small landslide complex located directly east of Landslide Qls-1 
west of Lots 27 through 29.  Most of this landslide complex is located within 
the golf course area (hole no. 3).  The proposed Tentative Map indicates this 
landslide will be entirely removed beneath the pad areas and will pose no 
hazard to the existing residential lots.  The remaining landslide material 
within the golf course area will also be removed and recompacted due to 
Los Angeles County requirements.  In areas to receive fill, the landslide 
removal bottom should be surveyed in order to document the removal for 
future reference. 

3 II 

Landslide located within a fill canyon beneath proposed Lots 66 through 70.  
It is recommended that this landslide be completely removed from beneath 
the proposed lots under the continuous observation of the Project 
Engineering Geologist.  In areas to receive fill, the landslide removal bottom 
should be surveyed in order to document the removal for future reference. 

4 I 

Small landslide located beneath proposed Lot 18 and within the proposed 
golf course area (hole no. 7).  The proposed grading concept will remove 
approximately 75% of this landslide.  It is recommended that the remaining 
portion of this small landslide also be completely removed under the 
observation of the Project Engineering Geologist.  In areas to receive fill, the 
landslide removal bottom should be surveyed in order to document the 
removal for future reference. 

5 II 

Landslide located beneath proposed Lots 218, 219 and 220.  Cross Section 
19-19’ illustrates the three-dimensional geometry of this landslide.  It is 
recommended that this landslide be completely removed under the 
observation of the Project Engineering Geologist.  In areas to receive fill, the 
landslide removal bottom should be surveyed in order to document the 
removal for future reference.  
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LANDSLIDE 

NO. 
PLATE 
NO.  MITIGATION 

6 II 

Landslide located southwest of Lot 1.  Based on geotechnical engineering 
analysis of Cross Section 7-7’ Landslide Qls-6 calculates stable with a factor 
of safety greater than 1.5.  See discussion in the Cut-Slope Summary (Table 
2) for data on Proposed Cut-Slope CS-18.  The portion of Qls-6 located offsite 
is a part of VTT 20685. 
 

7 II 

Landslide located beneath proposed Lots 51 thru 54.  The proposed grading 
concept will remove approximately 85% of this landslide.  It is recommended 
that the remaining portion of this landslide be completely removed under the 
observation of the Project Engineering Geologist.  In areas to receive fill, the 
landslide removal bottom should be surveyed in order to document the 
removal for future reference. 
 

8 II 

Small probable landslide located east of Lots 75 and 76 and entirely within 
the proposed golf course area (hole no. 6).  This probable landslide poses no 
hazard to the future residential lots and the golf course and is safe for the 
use intended.  However, due to Los Angeles County requirements, it is 
recommended that this landslide be completely removed and recompacted.  
In areas to receive fill, the landslide removal bottom should be surveyed in 
order to document the removal for future reference. 
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SUMMARY OF CUT-SLOPES (Revised 3/31/00) 
 
 

PROPOSED CUT-SLOPE CS-1 
 

Location:  
 

Plate II - West of golf hole #13 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

90± ft. High; 3:1 gradient 
 

Geologic Cross Sections:  
 

47-47’ 
 

Anticipated Geologic Conditions: 
 

Axis of syncline anticipated to be exposed within the 
proposed cut-slope face.  TQs bedrock north of the axial 
trace is anticipated to be dipping 0 to 26° out-of-slope.  
South of the axial trace TQs bedrock is anticipated to be 
dipping into the proposed cut-slope face.   
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
 

 
 
 

PROPOSED CUT-SLOPE CS-2 
 

Location:  
 

Plate II - East of golf hole #14 and west of Lot 131 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

55± ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be oriented neutral to the 
proposed cut-slope face; grossly stable 
 

Mitigation Measures: None  
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PROPOSED CUT-SLOPE CS-3 

 
Location:  
 

Plate II - East of golf hole #14 and west of Lots 122-126 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

65± ft. high; 2:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be oriented neutral to the 
proposed cut-slope face; grossly stable 
 

Mitigation Measures: 
 

None 
 

 
 
 

PROPOSED CUT-SLOPE CS-4 
 

Location:  
 

Plate II - East of Lots 124-126 and west of Lots 113-115 
 

Direction Slope Faces:   
 

West 
 

Slope Parameters: 
 

29± ft. high; 2:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be oriented essentially neutral 
to proposed cut-slope face; grossly stable 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-5 

 
Location:  
 

Plate II - North of “D” Street in the vicinity of golf hole  
#17 
 

Direction Slope Faces:   
 

South to Southwest 

Slope Parameters: 
 

105± ft. high; 2.7:1 to 3:1 gradient 

Geologic Cross Sections:  
 

1-1’ and 35-35’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 18° on the southwest facing portion 
and 30° to the south on the south-facing portion. 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 

 
 
 

PROPOSED CUT-SLOPE CS-6 
 

Location:  
 

Plate II - North of “D” Street in the vicinity of Lots 149 
thru 151 and 178 
 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

145± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

46-46’ (replaces 33-33’) 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 23° which is steeper than the 
proposed 3:1 cut-slope 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
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PROPOSED CUT-SLOPE CS-7 

 
Location:  Plate II - Northwest of “E” Street in the vicinity of Lots 

103 thru 105; merges with CS-6 to the west 
 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

±165 ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

32-32’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping an average of 30° towards the south 
which is steeper than the proposed cut-slope face 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 

 
 
 

PROPOSED CUT-SLOPE CS-8 
 

Location:  
 

Plate II - North of Lot 107 and golf hole #2 

Direction Slope Faces:   
 

South to Southwest 

Slope Parameters: 
 

±155 ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

3-3’ and 36-36’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping an average of average 32° south 
which is steeper than the proposed cut-slope face  
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
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PROPOSED CUT-SLOPE CS-9 

 
Location:  
 

Plate II - Southeast of Lots 178-182 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

30± ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

49-49’ 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping steeper than the proposed cut-slope 
slope face.  The artificial fill mapped in this vicinity will be 
removed by the proposed grading. 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 

 
 
 

PROPOSED CUT-SLOPE CS-10 
 

Location:  
 

Plate II - Northwest of Lots 183-186, east of golf hole #1 

Direction Slope Faces:   
 

Northwest 

Slope Parameters: 
 

25± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping neutral to into the proposed cut-slope 
face; grossly stable 
 

Mitigation Measures: 
 

None required 
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PROPOSED CUT-SLOPE CS-11 

 
Location:  
 

Plate II - North of “D” Street in vicinity of Lots 86-89 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

180± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

30-30’ 

Anticipated Geologic Conditions: 
 

TQs bedrock component anticipated to be dipping 20° to 
the south which is steeper than the proposed cut-slope face. 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 

 
 
 

PROPOSED CUT-SLOPE CS-12 
 

Location:  
 

Plate II - Southeast of Lots 168 and 169 adjacent to golf 
hole #1 
 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

±65 ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

41-41’ 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping 28° towards the 
south, which is steeper than the proposed cut-slope face 
 

Mitigation Measures: None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
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PROPOSED CUT-SLOPE CS-13 

 
Location:  
 

Plate II - South of Lots 163-165 and north of golf hole #9 

Direction Slope Faces:   
 

South and Southeast 

Slope Parameters: 
 

90± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

40-40’ 

Anticipated Geologic Conditions: 
 

Axial trace of syncline traverses the southern portion of the 
proposed cut-slope.   
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50.  
 

 
 
 

PROPOSED CUT-SLOPE CS-14 
 

Location:  
 

Plate II - adjacent to golf hole #10 

Direction Slope Faces:   
 

South 

Slope Parameters: 
 

35± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

48-48’ 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping steeper than the 
proposed cut-slope face. 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 

Allan E. Seward Engineering Geology, Inc.     Geology and Geotechnology 



Hasley Canyon Land Company, L.L.C.  Job No: 00-1617-4 
March 31, 2000  Table D2.8 

 
PROPOSED CUT-SLOPE CS-15 

 
Location:  
 

Plate II - between club house parking and golf hole #9 

Direction Slope Faces:   
 

East and Southeast 

Slope Parameters: 
 

35± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping neutral to slope face but partially 
within zone of tectonic deformation; grossly stable 
 

Mitigation Measures: 
 

Recommend 20-ft. wide Stability fill on southern portion 
of slope within zone of tectonic deformation to prevent 
potential surficial instability. 
 

 
 
 

PROPOSED CUT-SLOPE CS-16 
 

Location:  
 

Plate II - East of golf hole #9 and west of Lots 195-201 

Direction Slope Faces:   
 

West to Southwest 

Slope Parameters: 
 

50± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping neutral to slopeface but partially 
within zone of tectonic deformation; grossly stable.  Fill 
over bedrock situation anticipated westerly of Lots 196, 
197, 200 and 201 and a portion is within the zone of 
tectonic deformation. 
 

Mitigation Measures: 
 

We recommend that CS-16 be removed and replaced with 
a 20-ft. wide Stability Fill due to the fill over cut 
configuration west of Lots 195-197 and Lots 199-201. 
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PROPOSED CUT-SLOPE CS-17 
 

Location:  
 

Plate II - Southwest of Lots 216-220 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

40± ft. high; 2:1 gradient 
 

Geologic Cross Sections:  
 

19-19’ 
 

Anticipated Geologic Conditions: 
 

The western portion of the proposed cut-slope is 
anticipated to expose TQs bedrock dipping into the 
proposed cut-slope face as well as a small sliver fill located 
south of Lot 217.  The eastern portion of the slope is 
anticipated to expose landslide debris (Qls-5). 
 

Mitigation Measures: 
 

Due to the recommended complete removal of Qls-5 and 
the small sliver fill configuration, most of CS-17 will be 
replaced as a fill slope while the remaining westernmost 
portion will be replaced with a 20 ft. wide Stability Fill. 
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PROPOSED CUT-SLOPE CS-18 

 
Location:  
 

Plate II - adjacent to Hasley Canyon Road and golf hole  
#8 
 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

70± ft. high overall; 3:1 gradient  
 

Geologic Cross Sections:  
 

7-7’ 
 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 0 to 10° (near anticline axis) out-of-
slope on the upper portion and landslide debris on the 
lower portion. 
 

Mitigation Measures: 
 

CS-18 was designed to stabilize Landslide Qls-6 utilizing a 
bench cut (as shown on the map).  The portion of CS-18 
above the bench cut was analyzed at a 2:1 gradient and 
found to be stable (safety factor >1.5) with a 30-ft. wide 
buttress.  Subsequently, the upper portion has been laid 
back to a 3:1 gradient to maintain uniformity of the 3:1 
slope which further enhances the stability but requires that 
a 50-ft. wide buttress be constructed in order to remove 
Qls-6 landslide debris from the backcut (See Cross Section 
7-7’).  The portion of CS-18 below the bench requires a 
20-ft. wide Stability Fill to prevent surficial erosion of the 
landslide material. 
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PROPOSED CUT-SLOPE CS-19 

 
Location:  
 

Plate II - West of golf hole #8  

Direction Slope Faces:   
 

Northwest 

Slope Parameters: 
 

40± ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock neutral to slope face but within zone of 
tectonic deformation and along the northern limb of 
anticline; grossly stable. 
 

Mitigation Measures: 
 

Recommend a 20-ft. wide Stability Fill to prevent 
potential surficial instability due to tectonic deformation 
and presence of anticline . 

 
 
 

PROPOSED CUT-SLOPE CS-20 
 

Location:  
 

Plate II - Between Hasley Cyn. Road and golf hole #8 
 

Direction Slope Faces:   
 

Southwest 
 

Slope Parameters: 
 

75± ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

50-50’ 
 

Anticipated Geologic Conditions: 
 

TQs bedrock generally dipping steeper than the slope face 
to locally out-of-slope (locally deformed due to the 
presence of an anticline).  Analyzed assuming shallow 
bedding planes dipping out-of-slope. 
 

Mitigation Measures: 
 

Our slope stability analyses performed on this cut-slope 
yields a minimum factor of safety greater than the Los 
Angeles County minimum requirement of 1.50.  
Recommend a 20-ft. wide Stability Fill to prevent 
potential surficial instability due to presence of anticline.  
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PROPOSED CUT-SLOPE CS-21 

 
Location:  
 

Plate II - Between golf hole #8 and Lots 1-3 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

33± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock generally dipping into slope but locally 
deformed with zone of tectonic deformation; grossly 
stable. 
 

Mitigation Measures: 
 

Recommend a 20-ft. wide Stability Fill to prevent 
potential surficial instability due to tectonically deformed 
bedrock. 
 

 
 
 

PROPOSED CUT-SLOPE CS-22 
 

Location:  
 

Plate II and III - West of golf hole #7 and south of Lots 8-9 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

50± ft. high; 3:1 gradient or less 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock generally dipping into slope but locally 
deformed within zone of tectonic deformation; grossly 
stable. 
 

Mitigation Measures: 
 

Recommend a 20-ft. wide Stability Fill to prevent 
potential surficial instability due to tectonically deformed 
bedrock. 
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PROPOSED CUT-SLOPE CS-23 

 
Location:  Plate II - West of golf hole #6 

 
Direction Slope Faces:   
 

West 

Slope Parameters: 
 

40± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 24-37° towards the northwest; 
grossly stable  
 

Mitigation Measures: 
 

None 

 
 
 

PROPOSED CUT-SLOPE CS-24 
 

Location:  
 

Plate II - North of golf hole #6 and south of Lots 56-59 

Direction Slope Faces:   
 

South 

Slope Parameters: 
 

85± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

None 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 32-37° into the proposed cut-slope 
face; grossly stable. 
 

Mitigation Measures: 
 

None 
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PROPOSED CUT-SLOPE CS-25 

 
Location:  
 

Plate I - North of golf hole #2 

Direction Slope Faces:   
 

Southwest 

Slope Parameters: 
 

160± ft. high; 2:1 gradient 

Geologic Cross Sections:  
 

51-51’ (oriented to include the upper steeper and higher 
natural slope in the analyses). 
 

Anticipated Geologic Conditions: 
 

TQs bedrock component anticipated to be dipping 23° out 
of the proposed slope face.  BA-2 drilled on this proposed 
cut-slope consists entirely of sandstone and conglomerate 
except for plastic clay bed (1/2-1” thick) at 62 ft. 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
  

 
 
 

PROPOSED CUT-SLOPE CS-26 
 

Location:  
 

Plate I - West of Lots 25-27 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

165± ft. high; 3:1  
 

Geologic Cross Sections:  
 

44-44’ 

Anticipated Geologic Conditions: 
 

TQs bedrock component anticipated to be dipping 22° 
which is steeper than the proposed cut-slope face 
  

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
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PROPOSED CUT-SLOPE CS-27 

 
Location:  
 

Plate I - North of Lots 25-28 

Direction Slope Faces:   
 

South 

Slope Parameters: 
 

100± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

52-52’ (Replaced 38-38’) 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 28° to the south, which is steeper 
than the proposed south-facing slope. 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 

 
 
 

PROPOSED CUT-SLOPE CS-28 
 

Location:  
 

Plate I - Northeast corner of Tract 

Direction Slope Faces:   
 

South  

Slope Parameters: 
 

135± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

53-53’ (Replaced 9-9’) 

Anticipated Geologic Conditions: 
 

TQs bedrock dipping 26° to the south, which is steeper 
than the proposed south-facing slope. 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
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PROPOSED CUT-SLOPE CS-29 

 
Location:  
 

Plate I - West of golf hole #3 

Direction Slope Faces:   
 

East 

Slope Parameters: 
 

60± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

56-56’ 

Anticipated Geologic Conditions: 
 

Proposed Cut-Slope CS-29 is anticipated to expose 
horizontally bedded Quaternary Terrace deposits. 
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
 

 
 
 

PROPOSED CUT-SLOPE CS-30 
 

Location:  
 

Plate - West of golf hole #3 and east of Lot 97 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

95± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

31-31’ 

Anticipated Geologic Conditions: 
 

Synclinal axial trace traverses the northern portion of the 
proposed cut-slope.  North of the axial trace bedding is 
anticipated to be dipping 25 to 27° towards the south.  
South of the axial trace bedding is anticipated to be dipping 
0 to 34° towards the north.   
 

Mitigation Measures: 
 

None - Our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
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PROPOSED CUT-SLOPE CS-31 

 
Location:  
 

Plate I - East of golf hole #3 and west of Lots 34-42 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

45± ft. high; 2:1 to 3:1 gradient 

Geologic Cross Sections:  
 

42-42’ and 43-43’ 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping out-of-slope at 
angles ranging from 16 to 21° (apparent).  It is anticipated 
that a fill over bedrock configuration will be exposed along 
portions of the proposed cut slope. 
 

Mitigation Measures: 
 

Our slope stability analyses performed on this cut-slope 
yields a minimum factor of safety greater than the Los 
Angeles County minimum requirement of 1.50.  
Recommended 20 ft. wide Stability Fill for areas exposing 
fill over bedrock.  
 

 
 
 

PROPOSED CUT-SLOPE CS-32 
 

Location:  
 

Plate I - East of Lots 34-36 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

30± ft. high; 3:1 gradient 

Geologic Cross Sections:  
 

54-54’ 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping steeper than the 
proposed cut-slope face; grossly stable. 
 

Mitigation Measures: 
 

None - our slope stability analyses performed on this cut-
slope yields a minimum factor of safety greater than the 
Los Angeles County minimum requirement of 1.50. 
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PROPOSED CUT-SLOPE CS-33 

 
Location:  
 

Plate I - South of Lots 19-24 

Direction Slope Faces:   
 

South  

Slope Parameters: 
 

35± ft. high; 3:1gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping into the proposed 
cut-slope face; grossly stable 
 

Mitigation Measures: 
 

None 
 

 
 
 

PROPOSED CUT-SLOPE CS-34 
 

Location:  
 

Plate I - East of golf hole #7 

Direction Slope Faces:   
 

West 

Slope Parameters: 
 

40± ft. high; 3:1gradient  
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping 14 to 28° towards 
the north, neutral to the slope face; grossly stable 
 

Mitigation Measures: 
 

None.   
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PROPOSED CUT-SLOPE CS-35 

 
Location:  
 

Plate I - South of Lots 62 and 63, west of Lots 16-18 

Direction Slope Faces:   
 

West and Southwesterly 

Slope Parameters: 
 

64± ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

None 
 

Anticipated Geologic Conditions: 
 

TQs bedrock oriented neutral to dipping into the proposed 
cut-slope face; grossly stable. 
 

Mitigation Measures: 
 

None 
 

 
 
 

PROPOSED CUT-SLOPE CS-36 
 

Location:  
 

Plate J - North of Lots 96 and 97 

Direction Slope Faces:   
 

Southeast 

Slope Parameters: 
 

90 ft. high; 3:1 gradient 
 

Geologic Cross Sections:  
 

17-17’, 27-27’ and 31-31’ 
 

Anticipated Geologic Conditions: 
 

TQs bedrock anticipated to be dipping steeper than the 
proposed cut-slope face on cross sections 27-27’ and 31-
31’ and a component of 11° out-of-slope on cross section 
17-17’ 
 

Mitigation Measures: 
 

None - This cut-slope was designed to improve the 
stability of the natural slope above Lots 96 and 97 and later 
revised per this report to remove Qls-1.  Our slope stability 
analyses performed on this cut-slope yields a minimum 
factor of safety greater than the Los Angeles County 
minimum requirement of 1.50. 
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SLOPE STABILITY ANALYSES 
 
Introduction 
 
Table E1 summarizes the results of state-of-the-art computerized static and pseudostatic (i.e. 
with a statically-simulated seismic load) stability analyses performed on several cross 
sections of the currently proposed development of the vesting Tentative Tract 52584.  Table 
E2 includes the results of surficial (Infinite Slope) analyses.  Based upon the results from the 
analyses, the need for tentative stabilization measures or slope modification were explored 
and dimensional design of these measures was performed, as needed, by a step-by-step 
fashion utilizing slope stability analyses. 
 
Stabilization Fills have been recommended to prevent erosion of cuts exposing landslide 
debris, tectonically deformed bedrock, daylighted bedding and fill over cut conditions. 
 
Analysis Approach 
 
The stability of the proposed cut, fill slopes and natural slopes was evaluated.  Cross sections 
representing the critical three-dimensional geometry of the subsurface conditions were 
selected for stability analyses, based upon critical conditions for stability (i.e. potential 
adverse bedding and slope height and slope inclination).  Surficial stability for fill, natural 
and cut (in TQs) slopes, and terrace deposits were analyzed using the “Infinite Slope” 
method using lower-bound cohesion values of these materials, as applicable.  
 
Geometry and Ground Water 
 
The analyzed geometries of cut slopes included removal of existing landslides and slopewash 
material and replacement with certified compacted fill to currently proposed grades, as 
needed.  Analyses also included natural slopes and cuts in bedrock with cross bedding and 
potential adverse bedding.  Geometries were modified as analyses progressed since some of 
the proposed grades did not comply with County standards for minimum factors of safety.  
 
Review of ground water data in the vicinity of the site and exploratory trench and boring log 
data indicate that ground water is not present in the elevated portion of the site.  Furthermore, 
backdrains are proposed for all Stability Fill And Buttress Fill slopes.  However, due to 
future introduction of water to the site via landscape irrigation, we have modeled anticipated 
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future ground water conditions where appropriate as discussed under our Response to 
Remark No. 1 of the geotechnical engineering review sheet. 
 
Shear Strength Parameters 
 
A significant number of shear strength tests were performed for this project as documented in 
previous reports, and a new test was performed for this report.  The shear strength values 
obtained are summarized in Table C1, which includes revisions to two tests.  These revisions 
are explained in the Background section of this report, and in Appendix C. 
 
In our analyses, residual shear strengths were used for static analysis while peak strengths 
were used for pseudostatic analysis. 
 
Sections Analyzed  
 
We have performed analysis on numerous cross sections considered the most critical and on 
other cross sections as requested by L.A. County Geotechnical Review Sheet dated 
December 28, 1999.  The cross sections and the subject of each analysis are presented in 
Table E1.  Surficial stability analyses are presented in Table E2. 
 
Methods of Analysis 
 
The computer program PCSTABL5M, originally written by Purdue University was used for 
the analyses.  This program computes the minimum factor of safety from trial failure surfaces 
using limit equilibrium methods of analysis, such as the Modified Bishop’s Method for 
circular slip surfaces or Janbu’s and Spencer’s methods for both circular or planar surfaces.  
In many cases, exit of slip planes at the ground surface is not known.  For this report, 
PCSTABLSM method was used to determine breakage of slip planes through upper layers 
and their exit at the ground surface where the failure surface is unknown.  Janbu’s method 
was used to provide the static minimum safety factor corresponding to the complete slip 
plane.  The Ordinary Method of Slices (OMS) was used on some critical failure planes with 
lower-bound safety factors determined by the Janbu Method.  Even though the OMS is not 
considered an appropriate method, it is required by the County of Los Angeles (see Response 
to County Remark No. 8).  Bishop’s Modified Method was used for circular slip surfaces. 
 
The pseudostatic procedure introduces a static horizontal force equal to a “seismic” 
(pseudostatic) coefficient times the weight of individual slices in addition to other forces 
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acting on the slice.  The seismic coefficient is an empirical number which in no way models 
actual seismic forces.  However, the pseudostatic method provides some indication of 
stability or instability.  We selected a seismic coefficient of 0.15 for our analyses in 
accordance with Los Angeles County Guidelines. 
 
As indicated previously, the “Infinite Slope” method was used for surficial stability of natural 
and cut-slopes in TQs, fill slopes, landslide materials, and terrace deposits.  
 
Results of Stability Analyses 
 
Analyzed cut-slopes and grades, natural slopes, compacted fill slopes and surficial stability 
comply with Los Angeles County requirements for stability under static and pseudostatic 
loading conditions, as applicable, with some mitigating modifications.  The results of the 
stability analyses are summarized in Table E1 and Table E2.  
 
A complete package of computer output cross sections and output files corresponding to the 
stability analyses performed are included in this Appendix.  The critical failure surfaces and 
their corresponding factors of safety are plotted on the respective cross sections.  
 
The following attachments complete this Appendix. 
 
Slope Stability Analysis Results (Revised)      Table E1 
Analysis of Infinite Slope with Parallel Seepage     Table E2 
Computer Output Sheets 
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