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Hasley Canyon Land Company, LLC. 
c/o Palmer Investments, Inc. 
233 Wilshire Boulevard 
Suite 800 
Santa Monica, California 90401 
 
Attention: Mr. Dan Palmer 
 
Subject: GEOLOGIC AND GEOTECHNICAL REPORT – Addendum No. 4 
 Response to L.A. County Review Sheets dated 1/27/03 and 1/28/03 for  
 VTT 52584 
 
 GEOLOGIC AND GEOTECHNICAL REPORT 
 Amended Vesting Tentative Tract Map 52584 (dated April 15, 2003) 
 
Project: Hasley Canyon  
 VTT 52584 
 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 
Soils Engineering Review Sheets respectively dated 1/27/03 and 1/28/03 for VTT 52584 
issued by the Los Angeles County Department of Public Works, Geotechnical and Materials 
Engineering Division.  The second part of the report presents our opinions on the existing 
geologic and geotechnical conditions for amended VTT 52584 dated April 15, 2003 and their 
effects on the proposed development.  This report is supplementary to our prior referenced 
reports (Ref. No. 1-5) for VTT 52584 and the Conclusions and Recommendations presented 
therein are still applicable except where superceded in this report. 
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PART 1 
GEOLOGIC AND GEOTECHNICAL REPORT – ADDENDUM NO. 1 

 
In order to facilitate the review process, we have listed the County’s remarks in bold in the 
order in which they appear on the original review sheet.  Each remark is followed 
immediately by our response.  Copies of the review sheet are attached at the end of the text. 
 
GEOLOGIC REVIEW SHEET (Dated 1/27/03) 
 
Remark No. 1 
 
The final map must be approved by the Geology and Soils Sections to assure that all 
geotechnical (geology and soils) factors have been properly evaluated. 
 
Response 
 
Acknowledged. 
 
Remark No. 2 
 
A grading plan must be geotechnically approved by the Geology and Soils Sections.  
This grading plan must be based on a detailed engineering geology report and/or soils 
engineering report and show all recommendations submitted by them.  It also must 
agree with the tentative map and conditions as approved by the Planning Commission.  
If the subdivision is to be recorded prior to the completion and acceptance of grading 
and completion of soils work, corrective grading bonds will be required. 
 
Response 
 
Acknowledged. 
 
Remark No. 3 
 
All geologic hazards associated with this proposed development must be eliminated or 
delineate restricted use areas, approved by the consultant geologist and/or soils 
engineer, to the satisfaction of the Geology and Soils Sections, and dedicate to the 
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County the right to prohibit the erection of buildings or other structures within the 
restricted use areas. 
 
Response 
 
Per our referenced reports and the attached report addressing the amended map, all geologic 
hazards associated with the proposed development (VTT 52584) will either be eliminated or 
delineated as a restricted use area, which prohibits the erection of buildings or other 
structures within the restricted use areas. 
 
Remark No. 4 
 
The Soils Engineering review dated 1/28/03 is attached. 
 
Response 
 
Our response to the Soils Engineering review sheet dated 1/28/03 immediately follows the 
response to this geologic review sheet. 
 
Remark No. 5 
 
Geotechnical Recordation Map verification deposit estimate 6 hours. 
 
Response 
 
Acknowledged. 
 

SOILS ENGINEERING REVIEW SHEET (Dated 1/28/03) 
 
Remark No. 1 
 
Provide static and seismic slope stability analyses for all proposed 2:1 cut slopes higher 
than 30 feet that were previously proposed as 3:1 (i.e. cut slopes north of lots 89, 166, & 
171, etc.).  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.  

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

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 
 
Part 2 of this report presents a review and analyses of all cut-slopes (higher than 25 ft.), 
natural slopes and fill slopes along with slope stability calculations where appropriate and 
where necessary, mitigation measures are illustrated on the cross sections and Geotechnical 
Maps (Plates IV-VI). 
 
Remark No. 2 
 
Show the following on the geotechnical map plans:  All recommended mitigation 
measures, as necessary. 
 
Response 
 
We have shown all recommended mitigation measures, as necessary, on the attached 
geotechnical maps (see Plates IV through VI). 
 
Remark No. 3 
 
Requirements of the Geology Section are attached. 
 
Response 
 
Acknowledged. 
 
Remark No. 4 
 
Include a copy of this review sheet with your response. 
 
Response 
 
We have included copies of the Geology and Soils Review sheets at the end of the text. 
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PART 2 
GEOLOGIC AND GEOTECHNICAL REPORT 

Review of Amended Vesting Tentative Tract Map (dated April 15, 2003) 
 
This portion of our report presents our opinions on the existing geologic and geotechnical 
conditions on VTT 52584 relative to the amended map (dated April 15, 2003) and their 
effects on the proposed development.  This report supplements and updates our reports dated 
1/15/99, 10/22/99, 3/31/00 and 1/9/01 for VTT 52584, hereinafter called “Previous Reports”, 
and the conclusions and recommendations presented therein are still applicable except where 
they are superseded in this report. 
 
1.0   SCOPE OF WORK FOR AMENDED VTT 52584 (DATED APRIL 15, 2003)  
 
1. Geologic/Geotechnical Review of Amended Vesting Tentative Tract Map 52584.  
 
2. Excavation and geologic logging of an additional twenty-five (25) backhoe trenches, T-

235 through T-259, to a maximum depth of approximately 15 feet. 
 
3. Coordination with the Supervising Civil Engineer, Penco Engineering. 
 
4. Additional laboratory testing of selected drive samples obtained in our subsurface 

investigations.  Testing included dry density and moisture content of in-situ soils and 
hydroconsolidation.  

 
5. 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 fill slopes where appropriate.  
Based on the results, the need for tentative stabilization measures were provided. 

 
6. Preparation of the Revised Geologic/Geotechnical Maps, Revised Recommendations and 

Removal Maps, Revised Geologic/Geotechnical Maps Legend, Revised and New Cross 
Sections, additional Trench Logs, and this report. 
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2.0   BACKGROUND 
 
Geologic and geotechnical aspects of Vesting Tentative Tract 52584 were addressed in our 
previous reports referenced at the end of text.  Our response to the County’s Review Sheets 
are presented in the first part of this report.  The Amended Vesting Tentative Tract Map 
prepared by Penco is attached as the base map for our 100-Scale Geologic Maps (Plates I 
through III) and Geotechnical Maps (Plates IV through VI). 
 
3.0   REVISIONS AMENDED VTT 52584  
 
We have reviewed the Amended Vesting Tentative Tract Map 52584 and the most significant 
changes occur on the locations, gradients, heights and orientations of the proposed cut slopes, 
which in turn have affected the configuration of proposed natural slopes.  Minor revisions to 
street alignments and overall lot layouts also occur.  The lot numbers have also changed 
relative to the map addressed in our 1/9/01 report.  A total of 209 single-family residential 
lots are proposed, along with two street lots, two open space lots and one lot designated for 
the golf course.  A water tank pad is proposed on the northeastern portion of the property. 
 
We have re-designated all of the proposed cut-slopes greater than 25+ feet in height as CS-1 
through CS-34 on the attached Geologic and Geotechnical Maps.  Twenty-one Cross 
Sections have been revised from our March 31, 2000 report and an additional fifteen new 
cross sections have been constructed to illustrate the anticipated geologic/geotechnical 
conditions relative to the Amended Tentative Tract design.  Fifteen cross sections were 
omitted from the maps due to obsolescence.  The revised cross sections show amended 
proposed grades as well as revised existing topography due to the more recent topographic 
base map.   
 
4.0   SUPPLEMENTAL FIELD EXPLORATION AND TESTING OF SOIL 

PROPERTIES 
 

4.1   Subsurface Investigations 
 
Our recent field explorations included field mapping on the latest topographic base map 
and logging of track-mounted backhoe trenches.  D.E. Eddings excavated the trackhoe 
trenches.  All of the trenches were logged, probed with a steel rod and sampled where 
appropriate by AESEGI personnel.  Copies of our recent trench logs are presented in 
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Appendix A.  The locations of these additional trenches are shown on the Geologic Maps 
(Plates I through III). 
 
4.2   Sampling Procedures 
 
California-Drive samples (relatively undisturbed ring samples) were obtained in selected 
backhoe trenches at various depths (see logs in Appendix A).  Recovered soil samples 
were sealed in plastic containers and brought to our laboratory for further classification 
and testing. 

 
4.3   Laboratory Program 
 
After visual and tactile classification in the field, the soil samples were brought to our 
laboratory.  The soil classifications were checked in accordance with the Unified Soils 
Classification System.  The field logs were reviewed to assess which samples would be 
analyzed or tested further.  The results of the field investigation and the laboratory tests, 
along with a comprehensive review of previous data, were used as the basis for our 
analyses and recommendations presented in this report.  Laboratory test results are 
presented in Appendix B.  For details on the geologic units see our January 15, 1999 
report 
 
4.4   Hydroconsolidation Potential 
 
Six additional consolidation tests were performed on selected samples of alluvial and 
terrace deposits ranging from six (6) to twelve (12) feet in depth.  The consolidation test 
results indicate that the alluvial and terrace deposits are not susceptible to significant 
hydro-consolidation at the depths tested.  For details on soil characteristics see our report 
dated January 15, 1999. 
 

5.0   GENERAL CONSLUSIONS AND RECOMMENDATIONS 
 

5.1   Feasibility of Development 
 

Amended Vesting Tentative Tract 52584 (dated April 15, 2003) is feasible for 
development from the standpoint of geology/geotechnical conditions provided our 
recommendations are followed and implemented during construction.  The conclusions 
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and recommendations presented within our previous reports are still applicable, except 
where they are superceded in this report. 

 
5.2   Earthwork and Grading Recommendations 

 
5.2.1   Revised Removals 

 
Due to proposed grade changes, new topographic base map, additional subsurface 
exploration and laboratory testing, we have revised our recommended removals 
relative to our previous reports.  Recommended Removal depths for unsuitable soils 
(exclusive of landslide material) range from 1 to 15 feet below existing grades.  The 
limits and depths of recommended removals are shown on the Geotechnical Maps 
(Plates IV through VI).  Recommendations for landslides are presented in Table I 
and shown on the Geotechnical Maps (Plates IV through VI). 

 
5.2.2   Overexcavation 

 
We have updated our overexcavation recommendations as follows.  Cut pads for 
structures require a minimum 5 ft. overexcavation and recompaction and streets in cut 
areas require a 3 ft minimum overexcavation and recompaction.  Laboratory testing 
performed in our previous reports indicates that the fine-grained beds of the bedrock 
on site can be medium to highly expansive.  Cut lots or streets that are underlain by 
expansive soils may require deeper overexcavations (up to 8 ft.) depending upon the 
expansion potential of materials encountered and tested during grading. 

 
6.0   GENERAL DESIGN CONSIDERATIONS & RECOMMENDATIONS 
 

6.1   Stability of Proposed Slopes and Proposed Grades 
 

Stability analyses were performed on new and revised cross sections of the currently 
proposed development grades for this project, including cut-slopes, natural slopes and fill 
slopes.  Based upon the results from the analyses, the need for recommended stabilization 
measures was explored, where necessary, and dimensional design of these measures was 
performed, as needed, in a step-by-step fashion utilizing slope stability analyses. 
 
It should be noted that due to the overall coarse grained nature of the bedrock on the site 
that well developed planar surfaces are relatively rare.  However, we searched for 
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potential bedding planes in the critical cross sections analyzed where no data from 
subsurface exploration was available.  Specified planes of weakness were modeled where 
encountered in subsurface explorations. 
 
The analyzed cross sections also reflect critical conditions for stability (i.e. adverse 
geologic conditions and greater slope height).  The analyses are presented in Appendix 
C, along with a summary of the results in Table C1.  
 
Shear strength parameters used for the stability analyses have not been revised since our 
3/31/00 report and are presented below.  
 

STATIC PSEUDOSTATIC 
MATERIALS UNIT WEIGHT (PCF) PHI 

(DEG.) 
C 

(PSF) 
PHI 

(DEG.) 
C 

(PSF) 

Landslide Plane 130 7 290 28 210 

Landslide Debris 133 26 510 29 1800 

Bedding Plane (clay bed) 129 17 1650 28 1270 

Bedding Plane (silty claystone) 129 22 347 27 1168 

Bedding Plane (silty claystone BA-11) 136 22.5 480 34 2687 

Bedrock cross bedding  119 40.5 410 42 880 

Terrace Deposits 120 41 200 42 290 

Compacted Fill 125 29 300 32 316 

Alluvium 119 34 169 38 338 

 
6.1.1   Existing Cut-Slopes 

 
The three existing cut-slopes associated with VTT 20685 and located adjacent to 
Hasley Canyon Road have been designated as ECS-1, ECS-2 and ECS-3 for reference 
on Plate II of the Geologic Maps.  Our slope stability analysis indicates that ECS-1 
does not meet L.A. County minimum factors of safety due to the presence of 
landslide Qls-6 (see Appendix C).  Recommended mitigation measures are shown 
on cross section 7-7′ and consist of cutting a 120 ft. wide horizontal bench at the 
lowermost existing terrace bench of ECS-1 in conjunction with a 3:1 (h:v) ascending 
cut that catches near the top of proposed cut-slope CS-18.  ECS-2 and ECS-3 are 
grossly stable per our slope stability analysis performed on cross section 50-50′ at 
ECS-2, which is more critical than ECS-3. 
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6.1.2   Proposed Cut-Slopes 
 

We have identified thirty-four (34) proposed Cut-Slopes (greater than 25 feet in 
height) on the subject site and designated them as CS-1 through CS-34 on the 
Geologic Maps (Plates I through III).  The slope geometry, anticipated geologic 
conditions and recommended mitigation, if necessary, for each slope are presented in 
the Cut-Slope Summary (Table 2) located at the end of the text, and shown on the 
Geotechnical Maps (Plates IV through VI).  If any of the smaller proposed cut-
slopes (less than 25± feet in height) have adverse geologic or grading configurations 
(fill over cut) they can be mitigated if necessary with a standard 15 to 20-foot wide 
keyway (depending on the proposed cut-slope height) and benching similar to a 
Stability Fill. 
 
All permanent cut-slopes should be constructed at a slope ratio not steeper than 2:1 
(horizontal to vertical).  All permanent cut-slopes exposing alluvium should be 
constructed as a stability fill.  It is not anticipated however, should any potentially 
unstable subsurface conditions be exposed during construction, such as adverse 
bedding or exposed seepage, either flatter slopes than specified above or construction 
of benches may be required.  We recommend that an Engineering Geologist observe 
all cut-slope excavations during the grading operations and provide appropriate 
recommendations if necessary. 
 
6.1.3   Natural Slopes 

 
We have updated our slope stability analyses of the natural slopes proposed on the 
subject site relative to amended design grades.  The natural slopes have gradients 
ranging from 5:1 to ½:1 (h:v).  We have revised pertinent cross sections and 
constructed new Cross Sections to illustrate the more critical conditions (daylighted 
bedding and/or steeper than 2:1).  Natural slopes illustrated on cross sections I-I′; K-
K′ and M-M′ require remedial measures as shown on the cross sections and 
discussed in Appendix C. 
 
Review of the amended map indicates that the proposed natural slope north and east 
of Lots 67 and 68 requires modifications.  The portion north of Lot 68 will be 
removed and replaced with compacted fill via landslide Qls-3 removals.  The 
remainder portion of the natural slope at the back of Lot 67 is considered to be 
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grossly stable (antidip) however, due to potential surficial instability either an impact 
wall should be constructed at the base of the slope or this slope should be removed 
and replaced with a 2:1 compacted fill with backdrains.  Specific recommendations 
will be provided at the grading plan stage.  We have shown this area on the 
Geotechnical Map (Plate V). 
 
Lots 98 and 102 will also require impact walls at the base of the ascending natural 
slopes as shown on the Geotechnical Map (Plate V). 

 
6.1.4   Proposed Fill Slopes  

 
Review of the amended map indicates that fill slopes are proposed at gradients of 2:1 
(h:v) or flatter the majority of which are proposed at 3:1 (h:v).  Our slope stability 
analyses performed on the highest 2:1 fill slope, which is considered to be the most 
critical proposed fill slope (located at cross section 55-55′), indicates that this slope 
will be grossly stable (see Appendix C). 
 
6.1.5   Deep Fill Areas 

 
In areas of deep fills (>40 ft. in thickness) the portion deeper than 40 ft. below 
proposed grades should be compacted to a minimum 93 percent of the maximum dry 
density of the fill materials.  Areas of deep fills will be shown on the geotechnical 
maps at the Grading Plan stage.  The areas of deep fill will also require settlement 
monitoring. 

 
6.1.6   Landslides 

 
We have revised the landslide summary table (Table 1) in order to reflect the 
amended map grades.  All landslide material is to be completely removed with the 
exception of landslide Qls-6, which will be partially removed for stabilization and 
placed within a Restricted Use Area.  Refer to Section 6.1.1 for details on Qls-6 and 
ECS-1 stabilization measures. 
 
Removal depths for the landslides are shown in Table 1 and on the Geotechnical 
Maps (Plates IV through VI). 
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6.1.7   Restricted Use Areas 
 

We have shown Building Setback Zones associated with landslide Qls-6 and the Zone 
of Tectonic Deformation on the Geotechnical Maps.  These areas represent Restricted 
Use Areas and will need to be shown on the Final Map. 

 
6.1.8   Exploratory Trench and Boring Backfill 

 
The location and dimensions of the exploratory trenches and borings should be noted 
relative to the proposed development unless the trenches or borings are removed by 
future grading operations.  If future foundations do traverse the trenches or borings, 
they should be designed for potential settlement.  Once 40-scale (1″=40′) Grading 
Plans are available a more detailed review of the effects of boring and trench backfill 
should be performed.  

 
7.0   LOS ANGELES COUNTY 111 STATEMENT 
 
In compliance with Section 111 of the Los Angeles County Building Code, it is the finding 
of this firm that the Building Sites designated on the proposed Amended Vesting Tentative 
Tract Map 52584 will not affect offsite property provided all our recommendations are 
incorporated in the Grading Plan and implemented during construction. 
 
8.0   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 the recommendations contained herein.  
That party would then assume the title of responsibility as “Geologist/Geotechnical Engineer 
of Record” for the project. 
 
At the Grading Stage, representatives of the Geology/Geotechnical Engineer of Record 
should be present to observe all grading operations.  A report presenting the results of those 
observations and related testing should be issued upon completion of the operations.  All 
footing excavations should be observed by a representative of the Geologist/Geotechnical 
Engineer of Record prior to placing steel or pouring concrete into the excavations. 
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9.0   LIMITATIONS 
 
This report has been prepared for the exclusive use of Hasley Canyon Land Company, LLC 
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. 
 
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 is 
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 D - Maps And Cross Sections 
• Maps   

Geologic Maps (1”=100’) Plates I-III (In pocket) 
Geotechnical Maps (1”=100’) Plate IV-VI (In pocket) 
Geologic and Geotechnical Maps Legend Plate VII (In pocket) 

• Revised Cross Sections 
7-7′, 17-17′, 19-19′, 21-21′ and 27-27′ through 28-28′, 30-30′ through 31-31′, 34-34′, 
37-37′, 40-40′ through 42-42′ 47-47′ through 48-48, 50-50′ and 53-53′ through 57-57′. 

• New Cross Sections  
A-A′ through O-O′ 

 
 
 
 
Distribution: (1) Palmer Investments, Inc. 
   Attn:  Mr. Dan Palmer 
  (5) Penco Engineering 
   3 - Attn: Department of Public Works 
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SUMMARY OF LANDSLIDES 
AMENDED VTT 52584 

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

LANDSLIDE 
DESIGNATION 

PLATE 
NO. COMMENTS AND MITIGATION*

 

Qls-1 I and IV 

Moderate to large landslide located at proposed 3:1 cut slope CS-30 (in 
“previous report” was designated as CS-36) and the fairway for golf 
course hole number 3.  Proposed cut-slope CS-30 will remove 
approximately 80% of this landslide (upper portion) as illustrated on 
Revised Cross Section 17-17′.  The remainder will need to be completely 
removed prior to the placement of compacted fill.  Estimated maximum 
removal depths of the remainder portion of Qls-1 below proposed tentative 
map grades range from 5 to 20 feet. 

Qls-2 I and IV 

Small landslide located across the canyon from Qls-1.  Proposed cut will 
remove most of this landslide however the remaining portion of Qls-2 
below proposed grades will need to be completely removed prior to 
placement of compacted fill.  Maximum removal depths of the remainder 
portion of Qls-2 below proposed tentative map grades are estimated to 
range from 5 to 20 feet. 

Qls-3 II and V 

Small to moderate size landslide located entirely in an area of proposed fill 
(adjacent to lots 66-69).  Qls-3 to be completely removed prior to the 
placement of compacted fill.  Estimated maximum removal depths of Qls-3 
range from 15 to 35 feet.  Removals at head of landslide will undercut 
proposed natural slope at Lots 67 and 68, which will need to be replaced 
with a compacted fill.  (See Section 7.1.3 of this report). 

Qls-4 I and IV 

Small landslide located near the tee for golf hole 7 and lot 17.  Proposed 
cut will remove most of this landslide however the toe area is located in 
an area of proposed fill and will need to be completely removed prior to 
placement of compacted fill.  Estimated maximum removal depths of the 
remainder portion of Qls-4 below proposed tentative map grades range 
from 5 to 20 feet. 

Qls-5 II and V 

Large landslide located near the entry to the proposed development 
adjacent to Hasley Canyon Road and proposed cut-slope CS-17.  Revised 
Cross Section 19-19′ illustrates the landslide geometry, proposed grades, 
existing grades and underlying geologic structure.  Approximately 75% of 
this landslide will be removed by the proposed cut, however the remainder 
portion of Qls-5 below proposed grades will need to be completely 
removed prior to the placement of compacted fill.  Estimated maximum 
removal depths of the remainder portion of Qls-5 below proposed tentative 
map grades range from 5 to 35 feet. 
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SUMMARY OF LANDSLIDES 

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

LANDSLIDE 
DESIGNATION 

PLATE 
NO. COMMENTS AND MITIGATION*

 

Qls-6 II and V 

Large landslide located adjacent to the proposed recreation area at 
existing cut-slope ECS-1.  Revised Cross Section 7-7′ illustrates the 
landslide geometry, underlying geologic structure, proposed tentative map 
grades, existing grades and recommended mitigation cut grades 
necessary to stabilize this landslide in order to meet L.A. County minimum 
criteria.  Our slope stability analysis indicates that existing cut-slope ECS-
1 does not meet L.A. County minimum factors of safety due to Qls-6.  
Recommended mitigation measures consist of cutting a 120 ft. wide bench 
at the lowermost terrace bench of existing cut-slope ECS-1 at an 
approximate elevation of 1230 and a 3:1 ascending cut that catches near 
the top of CS-18 as shown on Cross Section 7-7′.  No structures are 
proposed over this landslide however, we have designated a Building 
Setback around this landslide that will need to be shown as a Restricted 
Use Area on the Final Map. 

Qls-7 II and V 

Moderate size landslide located on lots 53-55 and the fairway for golf 
course hole 4 needs to be completely removed.  Approximately half of the 
landslide is in proposed cut and half in proposed fill area.  Estimated 
maximum removal depths of the remainder portion of Qls-7 below 
proposed tentative map grades, range from 5 to 25 feet. 

Qls-8 II and V 

Small landslide located in the fairway of golf course hole 6.  Most of this 
landslide will be removed by proposed cut, however the remainder portion 
of Qls-8 below proposed grades will need to be completely removed prior 
to the placement of compacted fill.  Estimated maximum removal depths of 
the remainder portion of Qls-8 below proposed tentative map grades 
range from 5 to 15 feet. 

 
                                                 
*All landslide removals to be performed under the observation of the project geologist and/or geotechnical 
engineer.  Where applicable (fill areas) removal bottoms need to be surveyed after geologic/geotechnical 
inspection and mapping has been completed. 

 
.  
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APPENDIX B 

GEOTECHNICAL LABORATORY INVESTIGATION 
 

1. General 
 

a. The purpose of the laboratory investigation was to further evaluate the geotechnical 
engineering characteristics of the more laterally significant alluvial and terrace 
deposits in areas of relatively deep (>30 ft.) proposed fill for the support of structures.  
The laboratory tests performed for this report supplement our existing database.  The 
investigation program was carried out employing, whenever practical, currently 
accepted test procedures of the American Society Testing and Materials (ASTM). 

 
b. Relatively undisturbed ring samples were obtained during the course of the field 

investigation.  Laboratory sample identification is by project name and number, 
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 Index Properties test were performed on native soils collected during the 
field exploration. 
 

TEST TYPE NO. OF TESTS PERFORMED TESTING STANDARD 
Moisture Content & Unit Weight  6 ASTM D 2216 (Water Content) 

 
The purpose of the test is briefly described below. 

 
a. The in-situ water content and dry unit weight of soils provided an indication of their 

strength before additional testing was performed.  Test results are presented on the 
Trench Logs within Appendix A. 

 

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

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

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

Test Type TEST NO. TESTING STANDARD 
Consolidation 6 ASTM D 2435 

 
The purpose of the test is briefly described below. 
 
a. One-dimensional consolidation tests were performed on selected ring samples to 

assess the soils compressibility characteristics by subjecting the specimens to loads 
ranging from 325 psf to 6,000 psf, and with the addition of water at loads near the 
overburden pressure.  Tests results are plotted on Figures B3.1 through B3.6 within 
this Appendix. 

 
The following attachments complete this Appendix 
 
LABORATORY TEST RESULTS 
• Consolidation Test Reports Figures B3.1 thru B3.6 
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APPENDIX C 

SLOPE STABILITY ANALYSES 
 
Introduction 
 
Table C1 summarizes the results of state-of-the-practice computerized static and pseudo-
static (i.e. with a statically-simulated seismic load) stability analyses performed on critical 
cross sections of cut-slopes, fill slopes and natural slopes for the currently proposed 
development of the Amended Vesting Tentative Tract 52584.  The total number of stability 
calculation runs presented in this report are eighty-one.  Based upon the results from the 
analyses, factors of safety for gross stability comply with County of Los Angeles minimum 
factors of safety except for Revised Cross Section 7-7′ and new Cross Sections I-I′, K-K′ and 
M-M′.  
 
Remedial Measures 
 
Slope conditions illustrated on Cross Sections 7-7′, I-I′, K-K′ and M-M′ did not meet 
required minimum factors of safety as designed per Amended Vesting Tentative Tract map 
52584.  The remedial measures for each is discussed briefly below and shown on the 
respective cross sections with a dash dot dot line type: 
 
Cross Section 7-7′ – Existing cut-slope ECS-1 required a 120 ft. wide horizontal bench cut 
at the lowermost terrace bench of ECS-1 (~ el. 1230) and an ascending 3:1 cut that catches at 
proposed cut-slope CS-18.  Remedial measures are shown on 7-7′, and need to be 
incorporated into the Amended Vesting Tentative Tract Map. 
 
Cross Section I-I′ – Steep natural slope with a mantle of terrace deposits underlain by a 
daylighted component of bedding.  Requires cutting of the ridge top to an elevation of 1600 
as shown on I-I′ and the Geotechnical Map (Plate IV).  Remedial measures need to be 
incorporated into the Amended Vesting Tentative Tract Map. 
 
Cross Sections K-K′ and M-M′ – Very steep Natural Slopes require cutting back for 
stability.  3:1 (h:v) gradients are recommended to avoid terrace benches.  Cross Sections K-
K′ and M-M′ represent the most critical portion of their respective slope areas.  The 
approximate limits of the areas requiring the 3:1 remedial cuts shown on these cross sections 
are shown on the Geotechnical Map (Plate IV) and need to be incorporated into the 
Amended Vesting Tentative Tract Map. 

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

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

Analysis Approach and Sections Analyzed 
 
The gross stability of the proposed cut, fill and natural slopes was evaluated.  Slope cases 
representing the critical proposed grades and subsurface conditions were selected for stability 
analyses.  Critical conditions for stability included potential adverse bedding, slope height, 
slope gradient, and/or anticipated future groundwater.  Based on our analyses, the respective 
factors of safety for gross slope stability, presented in Table C1, are the lowest values 
obtained. 
 
Geometry and Groundwater 
 
As shown on the respective cross sections, the analyzed geometries of cut slopes included 
removal of bedrock, terrace deposits and landslide materials and adding certified compacted 
fill to achieve the proposed grades, as needed on portions of the slopes.  Analyses included 
cross-bedding and potential adverse bedding with dips ranging from neutral to 32 degrees 
depending on geologic data obtained near each cross section.  
 
Review of groundwater data in the vicinity and exploratory trench and boring log data 
indicates that the proposed cut-slopes in bedrock are above historic high groundwater levels 
and no perched groundwater was observed within the bedrock on hillsides or within our 
exploratory borings and trenches in bedrock.  However, due to the future landscaping and 
irrigation associated with the proposed development along with the proposed golf course, 
groundwater was modeled on all interior slopes located in close proximity to or down 
gradient of a potential future water sources as shown on the analyzed cross sections.  
Backdrains are proposed for all Stability Fills. 
 
Shear Strength Parameters 
 
The shear strength parameters utilized in the slope stability analyses are the same as the 
values presented and utilized in our March 31, 2000 report and are shown in Section 6.1 of 
this report. 
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VTT 52584 - HASLEY CANYON 
SLOPE STABILITY ANALYSES RESULTS1 (REVISED) 

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

FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

ECS-1 HASL7E11 7-7’ Slide plane Janbu 1.022
  

Existing cut slope ECS-1 does not meet 
minimum factor of safety requirements 
(see mitigation measure below) 

1 

ECS-1 HASL7E21 7-7’ 
Mitigation measure 
for above analysis 
(entire slope) 

Janbu 1.74  

Stabilization consists of a 120′ wide bench 
at the lowermost terrace bench of ECS-1 
at an elevation of approximately 1230 and 
a 3:1 ascending cut that catches at 
proposed cut-slope CS-18 as shown on 7-
7′ 

2 

ECS-1 HASLPS11 7-7’ 
Pseudostatic 
analysis 

Janbu  2.34 Used peak shear strength in this analysis. 3 

Remedial 3:1 
cut-slope 

HASL7E22 7-7’ 

Slide mass above 
the 120’ wide 
bench, bedding 
plane search 

Janbu 3.01  
Upper slope, bedding plane search in 3:1 
cut that catches at CS-18 

4 

Remedial 3:1 
cut-slope 

HASL7E23 7-7’ 

Slide mass above 
the 120’ wide 
bench, circular 
search 

Bishop 3.05  
Upper slope, circular analysis in 3:1 cut 
that catches at CS-18 

5 

                                                           
1 Peak shear strength values were not utilized except where noted. 
2 See mitigation measure. 
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VTT 52584 - HASLEY CANYON 
SLOPE STABILITY ANALYSES RESULTS1 (REVISED) 

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

FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

CS-30 HC17S10 17-17’ 
Bedding Plane 
Search 

Janbu 2.38  

Bedding plane search below proposed 
cut-slope CS-30 (Revised to remove Qls-1, 
Qls-2 and Qal removal) Pseudostatic 
analysis is not critical and not performed. 

6 

CS-30 HC17S11 17-17′ 
Bedding plane 
search (Deeper 
search) 

Janbu 3.67  
Pseudostatic analysis is not critical and 
not performed. 

7 

Natural Slope  27-27’ Not analyzed    
Section L-L′ is more critical.  See Section 
L-L′ and analysis 

n/a 

Natural slope  28-28′ Not analyzed    
Section L-L′ is more critical.  See Section 
L-L′ 

n/a 

CS-11 T30S1A 30-30’ 
Silty claystone bed 
located 60 ft. below 
the toe of 2:1 CS-11 

Janbu 1.65  Critical surface 8 

CS-11 T30PS1A 30-30′  Janbu  1.14 Pseudostatic analysis1
 9 

CS-11 T30S2A 30-30’ 

Search in TQs 
below upper toe 
and above silty 
claystone bed 

Janbu 2.71  
Pseudostatic analysis is not critical and 
not performed 

10 

                                                           
1 Peak shear strength values were not utilized except where noted. 
2 See mitigation measure. 
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VTT 52584 - HASLEY CANYON 
SLOPE STABILITY ANALYSES RESULTS1 (REVISED) 

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

FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

CS-11 T30S3A 30-30’ 
Search above 
upper toe in TQs 
(lower area) 

Janbu 3.35  
Pseudostatic analysis is not critical and 
not performed. 

11 

CS-30 T31S1 31-31’ Silty clay stone bed Janbu 3.20  
Upper clay bed is not critical and not 
analyzed.  Pseudostatic is not critical and 
not performed. 

12 

Natural slope  HAS34S10 34-34′ Circular search Bishop 2.41  
Pseudostatic is not critical and not 
performed 

13 

Natural Slope 
with Qt 

T37S1 37-37’ 
Bedding plane 
search 

Janbu 2.12  Analyzed 29° bedding plane below Qt 14 

Natural Slope 
with Qt 

T37PS10 37-37’ 
Bedding plane 
search 

Janbu  1.55 Pseudostatic analysis1. 15 

Natural slope 
with Qt 

T37S12 37-37’ 
Bedding plane 
search (deeper 
search) 

Janbu 2.32  
Pseudostatic analysis is not critical and 
not performed 

16 

Natural slope 
with Qt 

T37S20 37-37’ Circular search Janbu 2.62  
Circular search in Qt pseudostatic 
analysis is not critical and not performed 

17 

CS-12 HC40S1 40-40’ 
Bedding Plane 
Search 

Janbu 1.69  3:1 Cut-slope at syncline axis  18 

                                                           
1 Peak shear strength values were not utilized except where noted. 
2 See mitigation measure 
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VTT 52584 - HASLEY CANYON 
SLOPE STABILITY ANALYSES RESULTS1 (REVISED) 

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

FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

CS-12 HC40PS1 40-40′ 
Bedding plane 
search 

Janbu  1.14 Pseudostatic analysis1
 19 

CS-10 HC41S2 41-41’ 
Bedding Plane 
Search 

Janbu 3.36  Pseudostatic analysis not performed. 20 

CS-33 HA42S10 42-42’ Circular search Bishop 4.02  Bedding plane analysis is not critical.   21 

CS-2 HC47S10 47-47’ 
Bedding Plane 
Search 

Janbu 2.21  
Pseudostatic analysis is not critical and 
not performed 

22 

ECS-2 HC50S11 50-50’ 
Bedding Plane 
Search 

Janbu 2.16  
Pseudostatic analysis is not critical and 
not performed. 

23 

CS-28 HC53S1 53-53’ 
Bedding Plane 
Search 

Janbu 1.67  Critical surface 24 

CS-28 HC53PS1 53-53′ 
Bedding plane 
search 

Janbu  1.21 Pseudostatic analysis1
 25 

CS-28 HC53S12 53-53′ 
Bedding plane 
search (Deeper 
search) 

Janbu 2.12  
Pseudostatic is not critical and not 
performed 

26 

CS-34  54-54’ Not analyzed    Not critical and not analyzed n/a 

Fill Slope HC55S1A 55-55’ Circular search Janbu 1.72  Analyzed critical fill slope (highest 2:1)  27 

                                                           
1 Peak shear strength values were not utilized except where noted. 
2 See mitigation measure 
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VTT 52584 - HASLEY CANYON 
SLOPE STABILITY ANALYSES RESULTS1 (REVISED) 

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

FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

Fill Slope HC55PS1 55-55′ Circular search Janbu  1.21 Pseudostatic analysis1
 28 

CS-30 HC56S10A 56-56′ 
Bedding plane 
search 

Janbu 2.37  
Pseudostatic analysis is not critical and 
not performed 

29 

CS-30 HC56S11A 56-56′ 
Bedding plane 
search (Deeper 
search) 

Janbu 2.48  
Pseudostatic analysis is not critical and 
not performed 

30 

CS-30 T56S310A 56-56’ Circular search Bishop 3.76  Analyzed horizontal Qt deposits  31 

Natural Slope HC57S3 57-57’ 
Bedding plane at 
lower clay bed 

Janbu 2.55  
Upper silty clay stone is not critical and 
not analyzed. 

32 

CS-5 TAS1 A-A’ 
Bedding plane 
search 

Janbu 2.21  
Pseudostatic is not critical and not 
performed 

33 

CS-5 TAS11 A-A’ 

Bedding plane 
search 

(Deeper search) 

Janbu 2.29  
Pseudostatic is not critical and not 
performed 

34 

Natural slope TBBS12 B-B’ 
Bedding plane 
search 

Janbu 1.76  Critical surface 35 

Natural slope TBBPS12 B-B′ 
Bedding plane 
search 

Janbu  1.22 Pseudostatic analysis1
 36 

                                                           
1 Peak shear strength values were not utilized except where noted. 
2 See mitigation measure 
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VTT 52584 - HASLEY CANYON 
SLOPE STABILITY ANALYSES RESULTS1 (REVISED) 

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

FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

Natural slope TBBS14 B-B’ 
Bedding plane 
search (Deeper 
search) 

Janbu 2.06  Not critical 37 

Natural slope TBBS10 B-B’ 
Bedding plane 
search (Shallower 
search) 

Janbu 1.96  Not critical 38 

Natural slope TBBS40 B-B’ 
Bedding plane 
search (Upper 
slope area) 

Janbu 2.75  
Pseudostatic is not critical and not 
performed 

39 

Natural slope TBBS50 B-B’ Circular search Janbu 2.52  
Circular search, pseudostatic is not 
critical 

40 

CS-6 and 
Natural slope 

TCCS10 C-C’ 
Bedding plane 
search 

Janbu 1.55  Critical surface 41 

CS-6 and 
Natural slope 

TCCPS10 C-C′ 
Bedding plane 
search 

Janbu  1.11 Pseudostatic analysis1
 42 

CS-6 and 
Natural slope 

TCCS14 C-C’ 
Bedding plane 
search 
(Deeper search) 

Janbu 1.58  
Pseudostatic is not critical compare to 
Run No. 41 

43 

CS-6 and 
Natural slope 

TCCS18 C-C’ 
Bedding plane 
search 
(Shallower search) 

Janbu 1.63  
Pseudostatic is not critical compare to 
Run No. 41 

44 

                                                           
1 Peak shear strength values were not utilized except where noted. 
2 See mitigation measure 
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VTT 52584 - HASLEY CANYON 
SLOPE STABILITY ANALYSES RESULTS1 (REVISED) 

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

FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

CS-6 and 
Natural slope 

TCCS20 C-C' Circular search Janbu 2.36  Pseudostatic is not critical 45 

CS-7 TDDS20 D-D’ 
Bedding plane 
search 

Janbu 1.71  Critical surface 46 

CS-7 TDDS21 D-D’ 
Bedding plane 
search 

Janbu  1.27 Pseudostatic analysis1
 47 

CS-7 TDDS30 D-D’ 
Bedding plane 
search (deeper 
search) 

Janbu 1.95  
Pseudostatic analysis is not critical and 
not analyzed 

48 

CS-7 TDDS10 D-D’ 
Bedding plane 
search 
(Shallower search) 

Janbu 1.75  
Pseudostatic analysis is not critical and 
not analyzed 

49 

CS-7 TDDS10 D-D’ Circular search Janbu 2.46  
Pseudostatic analysis is not critical and 
not analyzed 

50 

Natural slope TES1A E-E’ 
Bedding plane 
search 

Janbu 
1.601.5

9 
 Critical surface 51 

Natural slope TEPS1A E-E’ 
Bedding plane 
search 

Janbu  1.16 Pseudostatic analysis1
 52 

Natural slope TES2A E-E’ 
Bedding plane 
search 
(Deeper search) 

Janbu 2.49  
Pseudostatic is not critical in compare to 
Run. No. 51 

53 

Natural slope TES3A E-E’ Circular search Janbu 1.60  
Pseudostatic analysis is not critical and 
not analyzed. 

54 

                                                           
1 Peak shear strength values were not utilized except where noted. 
2 See mitigation measure 
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VTT 52584 - HASLEY CANYON 
SLOPE STABILITY ANALYSES RESULTS1 (REVISED) 

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

FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

CS-8 TFFS2 F-F’ 
Bedding plane 
search 

Janbu 1.83  
3:1 cut slope, circular analysis is not 
critical and not analyzed 

55 

CS-8 TFFPS2 F-F’ 
Bedding plane 
search 

Janbu  1.42 Pseudostatic analysis1
 56 

CS-8 TFFP F-F’ 
Bedding plane 
search (Shallower 
search) 

Janbu 3.41  
Pseudostatic analysis is not critical and 
not analyzed 

57 

CS-25 TGGS10 G-G’ 
Bedding plane 
search 

Janbu 1.97  Critical surface 58 

CS-25 TGGSP10 G-G’ 
Bedding plane 
search 

Janbu  1.41 Pseudostatic analysis1
 59 

CS-26 THS1 H-H’ Clay bed Janbu 4.46  
Analyzed along clay bed.  Pseudostatic 
analysis is not critical and not performed 

60 

Natural slope TIS1 I-I’ 
Bedding plane 
search 

Janbu 1.372
  FS < 1.5, see mitigation measure below 61 

Natural slope TIIS90 I-I’ 
Bedding plane 
search 

Janbu 1.57  Cut ridge to an elevation of 1600’  62 

Natural slope TIIPS91 I-I’ 
Bedding plane 
search 

Janbu  1.12 Pseudostatic analysis1
 63 

Natural slope TIIS92 I-I’ 
Circular search 
with ridge cut 

Janbu 1.87  
Pseudostatic analysis is not critical and 
not performed 

64 

CS-27 TJS10 J-J’ 
Bedding plane 
search 

Janbu 1.82  Critical surface 65 

                                                           
1 Peak shear strength values were not utilized except where noted. 
2 See mitigation measures. 
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FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

CS-27 TJPS10 J-J’ 
Bedding plane 
search 

Janbu  1.35 Pseudostatic analysis1
 66 

CS-27 TJS20 J-J’ 
Bedding plane 
search    (Deeper 
search) 

Janbu 1.97  Pseudostatic analysis is not critical 67 

CS-27 TJS30 J-J’ 
Bedding plane 
search (Shallower 
search) 

Janbu 1.84  Pseudostatic analyses is not critical 68 

Natural slope TKS1 K-K’ Circular search Janbu 1.422   F.S. < 1.5, see mitigation measure below 69 

Natural slope TKS30 K-K’ 
Circular search 
with 3:1 cut 

Janbu 2.05  

Trim over steepend ridge back to 3:1 (H:V) 
as shown on K-K′ (Run 70 is preferred to 
Run 71 mitigation)  Pseudostatic analysis 
is not critical. 

70 

Natural slope TKS30 K-K’ 

Circular search 
with flat cut at el. 
1600 
(Upper steep slope) 

Janbu 2.08  

Top of ridge trimmed nearly flat to an 
elevation of approximately 1600.  
Pseudostatic analysis is not critical and 
not performed.  Bedding plane is not 
critical and not analyzed. 

71 

                                                           
1 Peak shear strength values were not utilized except where noted.  
2 See mitigation measures. 
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FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

Natural slope TLS1A L-L’ TQs search Janbu 2.10  

Pseudostatic analysis is not critical and 
based on subsurface exploration no silty 
claystone or clay beds modeled in 
analysis.  L-L′ considered more critical 
than 27-27′ and 28-28′ (higher and 
steeper).  27-27′ and 28-28′ are underlain 
by same sandy bedrock per borings BA-5, 
BA-8 and BA-10. 

72 

Natural slope TLS2A L-L’ 
TQs search 
(Deeper search) 

Janbu 2.33  Not critical  73 

Natural slope TLS4A L-L’ Circular search Janbu 2.04  
Critical surface.  Pseudostatic analysis is 
not critical and not performed 

74 

Natural slope TMMS20 M-M’ 
Circular search 
upper slope 

Janbu 1.322
  FS<1.5, see mitigation measure below 75 

Natural slope TMMS50 M-M’ 
Upper slope with 
3:1 cut circular 
search 

Janbu 2.23  
Trim upper steeper slope to a 3:1 (H:V) 
gradient pseudostatic analysis not critical 
and not performed 

76 

Natural slope TNS1 N-N’ 
Bedding plane 
search 

Janbu 1.65  Critical surface 77 

Natural slope TNPS1 N-N’ 
Bedding plane 
search 

Janbu  1.27 Pseudostatic analysis1
 78 

                                                           
1  Peak shear strength values were not utilized except where noted. 
2  See mitigation measures. 
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FACTOR OF SAFETY SLOPE 

DESIGNATION 
FILE  

NAME 
CROSS 

SECTION 
ANALYZED 

PLANE 
METHOD 

STATIC 
PSEUDOSTATIC1 
(COEFF=0.15) 

MITIGATION/COMMENTS 
RUN 

NO. 

Natural slope TNS40 N-N’ 
Bedding plane 
search (Shallower 
search) 

Janbu 1.88  
Pseudostatic analysis is not critical and 
not performed 

79 

Natural slope TNS20 N-N’ 
Bedding plane 
search (Deeper 
search) 

Janbu 1.75  
Pseudostatic analysis is not critical and 
not performed 

80 

Natural slope TOS1A O-O’ Circular search Bishop 2.22  
Pseudostatic analysis is not critical and 
not performed 

81 
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