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Los Valles Land and Golf, LLC. 
c/o Palmer Investments 
233 Wilshire Boulevard, Suite 800 
Santa Monica, California 90401 
 
Attention: Mr. Dan Palmer 
 
Subject: GEOLOGIC AND GEOTECHNICAL REPORT 
  Review of Rough Grading Plans (Dated July 7, 2004) 
 
Project: Tract No. 52584 
  Castaic, County of Los Angeles, California 
 
References: At end of text 
 
Gentlemen: 
 
This report presents our opinions on the existing geologic and geotechnical conditions and 
their effects on the above-referenced Rough Grading Plan.  The site can be graded, provided 
the recommendations in this report are implemented during the grading operations. 
 
1.0   SCOPE OF WORK 
 
The Grading Plan for Tract No. 52584 is based upon the 40-Scale Grading Plans (dated July 
7, 2004), Sheets 1 through 19, prepared by Alliance Land Planning Engineering, Inc. of 
which Sheets 5 through 19 are the base maps for our attached Geologic/Geotechnical Maps. 
 
Our scope of work included the following: 
 
1. Review of our prior reports and reports by others on the subject site, listed at the end of 

the text under References. 
 
2. Detailed geologic/geotechnical review of the proposed Rough Grading Plan. 
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3. Close coordination with your design engineer, Alliance Land Planning and Engineering, 
Inc. during the preparation of the Rough Grading Plan. 

 
4. Field mapping and site visit to obtain bulk samples for corrosion testing. 
 
5. Additional laboratory testing of bulk samples obtained.  Testing was principally planned 

for corrosion (sulfate and chloride contents, pH and resistivity). 
 
6. Preparation of forty-five (45) geologic cross sections illustrating the proposed natural 

slopes, cut slopes and fill slopes. 
 
7. Perform and present eighty-six (86) slope stability calculations. 
 
8. Plotting of the recommended removal depths and lateral boundaries on the proposed 

Rough Grading Plan. 
 
9. Plotting the recommended subdrain locations on the proposed Rough Grading Plan. 
 
10. Plotting the recommended Restricted Use Areas (RUA) for the zone of Tectonic 

Deformation and Landslide Qls-6 on the proposed Grading Plan. 
 
11. Noting on the Rough Grading Plan, the lateral extent of the non-structural fill areas 

within the Golf Course that will have relative compaction less than 90 percent. 
 
12. Noting areas where proposed fill is greater than 40 feet thick and hence requiring a 

relative compaction of 93% or greater. 
 
13. Geologic and Geotechnical Engineering analyses and preparation of Conclusions and 

Recommendations based on the existing site conditions and future use intended.  Detailed 
analyses included assessment of removal depths using boring and trench data, detailed 
static and pseudostatic slope stability analyses of proposed and modified grades, 
including cut-slopes, natural slopes and temporary backcut slopes.   
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2.0   BACKGROUND 
 
This office has been the geologist and geotechnical engineer of record for Tentative Tract 
52584 since its inception.  (See our referenced reports addressing the Vesting Tentative Tract 
Map 52584 from January 15, 1999 to August 27, 2004). 
 
Prior to Vesting Tentative Tract 52584 being established we were the geologist of record for 
Tentative Tract 44945 (1987-1993) which was located on the western portion of future 
Vesting Tentative Tract 52584.  Jeffrey S. Gordon Geotechnical Engineering (1987-1992) 
and Solus Geotechnical Corporation (1992-1993) (both companies no longer in business) 
were the geotechnical engineers of record for Tentative Tract 44945 (see their referenced 
reports at the end of text). 
 
3.0   SITE DESCRIPTION 
 
Tract 52584 consists of approximately 428 acres on the north side of Hasley Canyon Road at 
the intersection of Del Valle Road. 
 
The site topography generally consists of north to northeast trending moderate to steep 
ridgelines.  Elevations on the site range from approximately 1220 feet in the southern portion 
of the site to approximately 1640 feet in the north-central portion of the site.  Details of the 
site topography are provided on the Grading Plan. 
 
Portions of the subject site have been modified by past grading activities for the abandoned 
golf course and associated clubhouse and as well as for the existing oil well  facilities. 
 
Vegetation on the site consists of seasonal grasses scattered, chaparral and scattered trees. 
 
4.0   PROPOSED DEVELOPMENT 
 
Development consists of 209 residential lots surrounding nine (9) golf course related lots, 
twelve (12) open space lots and three (3) Park lots and one (1) lot for a water tank. 
 
The proposed Rough Grading Plan is the same as the Amended Vesting Tentative Tract Map 
presented within our recent August 27, 2004 report with the exception of a minor revision to 
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the northwestern portion of proposed cut slope CS-30 where design mitigation noted within 
our August 27, 2004 was recommended. 
 
The highest proposed cut slope is 195 feet on Sheet 11.  The highest proposed 2:1 fill slope is 
115 feet on Sheet 13.  The highest proposed 3:1 fill slope is approximately 175 feet on Sheet 
16.  The deepest proposed cut area is approximately 100 feet on Sheet 16 in the vicinty of 
Lot 21 and the deepest proposed fill area is 85 feet on Sheet 16 in the vicinity of Lot 39. 
 
5.0   FIELD MAPPING AND SUBSURFACE EXPLORATION 
 

5.1   Subsurface Exploration 
 

Our firm (AESEGI) has drilled or excavated, sampled, and logged twenty-nine (29) 
bucket-auger borings, one (1) rotary-wash boring, five (5) hollow-stem-auger borings, one 
(1) hand-auger boring and three hundred fourteen (314) exploratory trenches on the 
subject site. 

 
5.1.1   Previous Subsurface – TT 44945 (Western portion of TT 52584) 

 
The subsurface exploration for TT 44945 included fifty-five (55) backhoe trenches and 
eighteen (18) bucket-auger borings (24”) of which J. Gordon Geotechnology co-logged 
13 of the trenches and all 18 borings for our report dated October 30, 1987 (JN: 6-806-4 
and 7-187). 

 
5.1.2   Previous Subsurface – TT 52584 

 
The subsurface exploration for Tentative Tract 52584 included an additional two 
hundred and fifty-nine (259) trenches, eleven (11) bucket-auger borings, five (5) hollow-
stem borings, one (1) rotary-wash boring and one (1) hand auger boring.  The location of 
all the current and previous exploratory trenches and borings by AESEGI that are 
located within the boundary of the current proposed Grading Plan are shown on the 
Geologic/Geotechnical Maps and the logs are presented in Appendix A. 
 
These boring and trench logs included in Appendix A represent our interpretation of the 
field log prepared for each boring by our geologic and engineering staff at the time of 
excavation along with refinements based on inspection and laboratory test results.  Unit 
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boundaries shown in the graphic log column of our hollow-stem-auger boring logs and 
rotary wash log are approximate and may represent gradual transitions. 

 
5.2   Laboratory Program 

 
The prior laboratory soil testing performed for our tentative map review reports provided 
sufficient data for our analyses of the Grading Plan with the exception of corrosivity 
testing.  We collected two bulk samples at or near proposed grades at the proposed cut/fill 
line in order to test for corrosion potential.  The location of these two samples (BS-1 and 
BS-2) are shown on the attached Geologic/Geotechnical Maps. 
 

The soluble sulfate and chloride content, pH and resistivity tests were performed on these 
samples to assess corrosion potential of on-site soils to concrete and ferrous metals. 
 
Description of the laboratory test methods and test results are provided in Appendix B of 
this report. 

 
6.0   GEOLOGIC AND GEOTECHNICAL CONDITIONS AND SOIL PROPERTIES 
 

6.1   Geologic Setting 
 

Tract 52584 is located in the Transverse Ranges geologic province of Southern California 
in the easternmost portion of the Ventura Basin.  The active San Gabriel Fault is located 
approximately 1.9 miles north of the subject site and separates the Soledad Basin from the 
Ventura Basin.  Both the Ventura and Soledad Basins have been tectonically downwarped 
in the geologic past to produce a large-scale synclinal structure, which has developed a 
thick accumulation of continentally derived, Cenozoic sediments. 

 
6.2   Geologic Structure 

 
Bedrock beneath Tract No. 52584 has been deformed by past tectonic forces to produce 
generally east-west trending structures.  The site is traversed by two roughly east-west 
trending folds (anticline and syncline) that gently plunge to the west. 
 
The anticline traverses the southern portion of the site and the syncline traverses the mid to 
northern portion of the site.  The potentially active Holser Fault is approximately 0.6 miles 
from the site.  The active San Gabriel Fault is located approximately 1.9 miles from the 
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site.  Both are discussed in detail in the Seismicity Section of our report dated January 15, 
1999.  Bedding within the Saugus Formation varies from predominately massive and 
indistinct to cross-bedded to locally well-developed planes on lensing fine grained units.  
Local variance in bedding orientations is common and is due to cross bedding and/or 
channelized (erosional) contacts.  A zone of tectonic deformation was identified during our 
initial map investigation and consists of an (east-west) zone of deformed and sheared 
bedrock with discontinuous low angle faults that are not traceable over significant 
distances.  A Building Setback was established around this zone and is shown on the 
attached Rough Grading Plans.  (Please refer to our January 15, 1999 report for a detailed 
description of our investigation and findings). 

 
6.3   Geologic Units 

 
6.3.1   Saugus Formation (TQs) 

 
Bedrock present beneath Tract 52584 consists of Plio-Pleistocene, non-marine sediments 
of the Saugus Formation.  These sediments consist predominately of light-gray to pale 
reddish-brown and pale yellowish-brown massive sandstone, pebbly sandstone and 
conglomerate with local lensing interbeds of reddish-brown and medium brown to 
grayish-brown siltstone and mudstone.  Siltstone and mudstone units of the Saugus 
Formation are potentially very expansive. 

 
6.3.2   Terrace Deposits (Qt) 

 
Incised alluvial terrace deposits are present in many of the on-site canyons (see 
Geologic/Geotechnical Maps).  These deposits generally occur low on the canyon 
margins with the exception of the northeast portion of the site where the Qt deposits 
extend up the slope margins at the head of the canyons.  The Qt deposits typically 
consist of light to reddish-brown to yellowish-brown slightly silty pebbly sandstone and 
conglomerate.  The terrace deposits are generally poorly bedded and locally contain root 
tube voids near the ground surface in the weathered zone.  Large boulders up to 3 ft. in 
diameter are present in some of the terrace deposits.  Estimated removal depths are 
shown on the Geologic/Geotechnical Maps. 
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6.4   Surficial Deposits 
 

6.4.1   Quaternary Alluvium (Qal) 
 

Quaternary alluvium is present along the margin of Hasley Canyon Creek and in the 
lower tributary canyon areas of Tract 52584, as illustrated on the Geologic/Geotechnical 
Maps.  Based upon boring and trench log data, the alluvium typically consists of 
interbeds of sands and silty sands with occasional gravels and occasional silts at depth.  
Due to grading associated with the abandoned Golf Course and existing oil wells and the 
associated facilities, areas of minor artificial fill are present in and around the 
Quaternary alluvium.  Estimated removal depths in the alluvial deposits are shown on 
the Geologic/Geotechnical Maps. 

 
6.4.2   Slopewash (sw) 

 
Slopewash is a non-bedded, heterogeneous accumulation of soil and weathered bedrock 
deposited by gravity on all but the steepest slopes.  The maximum thickness of soil and 
slopewash encountered in our exploratory excavations on Tract 52584 was 
approximately 17 feet within boring B-18 located within the proposed Golf Course.  
Where slopewash is interpreted or known to be thicker than 4 feet we have mapped a 
boundary, as shown on the Geologic/Geotechnical Maps, along with the estimated 
removal depths. 
 
6.4.3   Surficial Soils 

 
Ungraded areas of Tract 52584 are mantled by residual surface soils consisting of 
moderate-to-yellowish-brown and yellowish-gray silty sand with scattered pebbles.  This 
unit is noted on our Geologic Logs, but is not shown on the Geologic/Geotechnical 
Maps.  Soil developed in the alluvial flats has been disturbed by farming activities. 

 
6.4.4   Landslides Deposits (Qls) 

 
Eight landslides have been mapped on Tract 52584.  The landslides involve bedrock of 
the Saugus Formation and Terrace deposits.  Recommended mitigation measures for 
each landslide are discussed in the Landslide Summary Table (Table 1).  All of the 
landslides will be completely removed except for landslide Qls-6.  Estimated removal 
depths below proposed map grades range from 5-35 feet and are shown on the 
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Geologic/Geotechnical Maps.  Backdrains may be required where landslide removals 
undercut proposed slopes and the locations and spacings will be determined in the field 
during grading operations where necessary. 

 
6.4.5   Surficial Failures (sf) 

 
Shallow failures involving the surficial soils, slopewash and weathered bedrock have 
been mapped as surficial failures on Tract 52584.  Due to the coarse grained nature of 
the bedrock these features are relatively rare on the subject site.  Mitigation measures 
(complete removal) for surficial failures, are shown on the Geologic/Geotechnical Maps 
where appropriate. 

 
6.4.6   Existing Fills  

 
Non-certified artificial fill (af) was placed on the subject site during construction of the 
Abandoned Golf Course, access roads and drill pads for the existing active oil wells and 
associated facilities.  Significant areas of artificial fill are illustrated on the 
Geologic/Geotechnical Maps.  All artificial fill deposits need to be completely removed 
and replaced and recompacted, as necessary, prior to the placement of engineered fill.  
These artificial fills are generally less than 10 feet in thickness. 

 
6.5   Ground Water 

 
As stated in our January 15, 1999 report on the subject site, the only ground water 
encountered in the subsurface explorations was in Rotary-wash Boring RW-1.  This water 
was encountered at a depth of 26 feet and was a perched ground water condition.  The 
review of historic water wells records in the immediate area indicates historic ground 
water highs of 40 to 50 feet below the existing ground surface in Hasley Canyon drainage. 

Our liquefaction analyses at the tentative map stage assumed a historic ground water depth 
of minus 26 feet, which was a conservative assumption since this is a perched groundwater 
condition.  Due to the generally elevated nature of the site, ground water will not pose any 
problems during the Grading operations. 
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6.6   Soil Compressibility and Hydroconsolidation 
 

The exploratory borings and trench excavations indicate that potentially compressible soils 
can range down to 12-15 feet in depth, primarily in the central portions of the broader 
swale/slopewash areas.  In general the alluvium and Qt deposits are compressible only in 
the upper 4-8 feet however, due to local variances our removal recommendations typically 
range from 8 to 12 feet. 
 
Based upon California drive sampler blow count and moisture-density test results, the 
compressibility of the subsurface soils below the recommended removal depths is 
considered to be very low.  Based upon laboratory data, no significant 
hydroconsolidation effects due to water incursion are expected at the site after the 
recommended removals are completed. 
 

6.7   Potential Expansion of Soils 
 

The coarse-grained portion of the Saugus formation, Terrace and alluvial deposits 
typically have an expansion potential of very low to low (per UBC Classification).  In 
contrast, the fine-grained materials of the Saugus formation typically have medium to very 
high expansion potential.  If expansive materials are encountered at pad grade, they should 
be removed to a depth of 8 feet and replaced with a uniform fill with a low to very low 
expansive soils.  Additional testing should be performed during grading operations in 
order to identify potentially expansive soils at proposed grades. 
 
6.8   Potential Corrosivity of Soils 
 

Representative on-site soils were tested for pH, soluble sulphate, chloride contents and 
resistivity.  The test results are presented in Appendix B.  The pH test data show slight 
acidity of tested soils.  The chloride concentration test values varied from 3.6 to 35.1 ppm, 
which has negligible effects on concrete per UBC.  The sulfate content test result was 5 
mg/kg (ppm) or 0.0005%.  The California Building Code (CBC) indicates that this range 
of sulfate content has a negligible effect on concrete.  The test results indicate a negligible 
potential for exposure of concrete to sulfates.  Resistivity test results indicate conditions 
are corrosive to moderately corrosive to metals per the Los Angeles County Department of 
Public Works Manual for Preparation of Geotechnical Reports, dated May 8, 2001  
General recommendations related to corrosive soils are described in Section 9.2. 
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6.9   Soils Shear Strengths 
 

Design strength parameters of soils and other earth materials on site were developed based 
on the field and laboratory data obtained from our previous studies of this site and remain 
the same for the Grading Plan review.  Soil shear strength parameters used in design and 
analyses are presented in Appendix D. 

 
6.10   Rippability 
 

The granular and slightly to moderately consolidated nature of alluvial deposits, terrace 
deposits and the bedrock indicates that grading operations can be performed with 
conventional equipment.  Heavy single shank ripping may be required within the more 
indurated portions of the Saugus Formation. 
 

6.11   Sewage Disposal 
 

It is our understanding that sewage disposal will be by public sanitary sewers. 
 

6.12   Erosion Potential 
 

The existing provisions in the Grading Ordinance for planting and irrigation of constructed 
slopes in conjunction with drainage recommendations provided in the section “Surface 
Drainage and Erosion Control,” will be sufficient mitigation against potential erosion 
within the subject site. 
 

7.0   SEISMIC CONSIDERATIONS 
 

7.1   Background 
 

The potential for seismic hazards on the site was previously addressed in our report dated 
1/15/99 for the Tentative Map.  The following sections present a summary of the 
conclusions presented in our previous report. 

 
7.2   Introduction 

 
The subject property is within the Transverse Ranges Geomorphic Province of Southern 
California.  The Transverse Ranges consist of a series of west-trending mountains and 
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intervening valleys, which is contrary to the northwest geomorphic trend that is typical of 
most of California and reflects the underlying structural (geologic) trend.  These ranges are 
largely the result of north-south compression, which has resulted in east-west-trending 
folds and thrust faults.  Associated faults in the vicinity of the site include the Santa 
Susana, San Fernando, Del Valle and Holser reverse/thrust faults.  The January 17, 1994 
Northridge (M6.8) Earthquake occurred on a south-dipping thrust fault, which uplifted the 
Santa Susana Mountains at least 40 cm. 
 
The Southern California region is traversed by the San Andreas Fault, which is a transform 
boundary between the Pacific Plate and the North American Plate.  The San Andreas Fault 
is part of the San Andreas system of northwest-striking, right-lateral faults.  The faults of 
this system are generally historically active, as evidenced by the June 28, 1992 Landers 
(M7.6) Earthquake. 
 
The Southern California region is seismically active and commonly experiences strong 
ground shaking resulting from earthquakes along active faults.  Earthquakes along these 
faults are part of a continuous, naturally occurring process, which has contributed to the 
characteristic landscape of the region. 
 
Three common types of geologic hazards may be produced during a seismic event 
(earthquake).  These include: 
1. Ground Rupture 
2. Ground Motion and 
3. Ground Failure 

7.3   Ground Rupture 
 

No active faults are known to traverse the site.  
 
At the tentative map stage after extensive trenching and logging (5,924.5 lineal feet) a 
zone of Tectonic Deformation was delineated.  This zone of Tectonic Deformation is not 
considered as a source of primary ground rupture, however due to the potential for 
sympathetic movement during strong ground shaking on nearby active faults a Building 
Setback Zone was established as shown on the attached Rough Grading Plans.  For details 
see Section 7.0 and Appendix E in our report dated 1/15/99. 
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7.4   Ground Motion 
 

Potential ground motions from future earthquakes on nearby faults were evaluated at the 
Tentative Map stage utilizing the procedures outlined in the California Department of 
Conservation, Division of Mines and Geology Guidelines described in Special Publication 
117.  A peak horizontal ground acceleration of 0.54 g from potential maximum magnitude 
7.0 earthquake on the San Gabriel Fault was utilized in our liquefaction analysis.  
 

7.5   Ground Failure and Liquefaction 
 

The potential for adverse impacts to the development from liquefaction and other 
secondary seismic effects is considered low to non-existent provided our recommendations 
are followed during construction. 
 
Ground failure is a general term describing seismically induced secondary, permanent 
ground deformation caused by strong ground motion.  This includes liquefaction, lateral 
spreading, seismic settlement (dynamic densification), differential materials response, 
slope failures, sympathetic movement on weak bedding planes or non-causative faults, 
shattered ridge effect and ground lurching.  These issues were addressed in detail in our 
January 15, 1999 report. 
 
7.6   UBC Seismic Design Requirements 

 
Based on current seismological information, it is known that active and potentially active 
faults exist in proximity to the site.  Thus, it is recommended that proposed structures be 
designed according to standards applicable to the Seismic zone 4 of the Uniform Building 
Code. 
 
The following Seismic Parameters (per UBC, 1997) for the subject site are presented 
below: 
 
• Soil Profile Type  =SD 
• Seismic Zone   =4 
• Seismic Source Type  =B 
• Seismic Zone Factor Z =0.4 
• Seismic Coefficient Ca =0.44Na 
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• Seismic Coefficient Cv =0.64Nv 
• Near Source Factor Na =1.3 
• Near Source Factor Nv =1.6 

 
8.0   CONCLUSIONS AND RECOMMENDATIONS 
 

8.1   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 graded Building Sites designated on the proposed Rough Grading Plan 
for Tract 52584 will be safe against hazard from landslide, settlement or slippage and will 
not affect offsite property provided all our recommendations are incorporated in the Rough 
Grading Plan and implemented during construction. 

 
8.2   Earthworks Recommendations 

 
All earthworks shall be accomplished under the observation and testing of the Project 
Geotechnical Engineer, Engineering Geologist and/or their authorized representatives in 
accordance with the recommendations contained herein and the County of Los Angeles 
1999 Building Code requirements. 
 
8.2.1   Site Preparation 

 
The purpose of site preparation is to clear the site of unsuitable materials, and to grade 
the site to provide a firm base for compacted fill, as applicable.  All ground surfaces to 
receive compacted fill shall be prepared by removing all concrete pavement, 
undocumented artificial fill, rubble, vegetation, topsoil, organics, unconsolidated 
alluvium, slopewash and soft or disturbed soils.  The excavated areas shall be observed 
by the soils engineer prior to placing compacted fill. 
 
8.2.2   Removals and Benching 

 
8.2.2.1   Structural Fill Areas 

 
In order to provide a uniform firm bottom prior to placing fill, all unconsolidated 
alluvium, slopewash, colluvial soils, terrace deposits and severely weathered bedrock 
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should be removed from areas to receive fill.  The estimated depths of such removals 
are 4 to 15 feet as shown on the Geologic/Geotechnical Maps, Sheets 5 through 19.  
The exact depth and extent of necessary removals will be determined in the field 
during the grading operations when observations and more location-specific 
evaluations can be performed. 
 
All existing artificial fill (af) is considered unsuitable for support of proposed 
engineered fills and/or structures and must be removed and replaced with compacted 
fill.  Anticipated depths of artificial fill to be removed and recompacted range 
between 3 feet to 10 feet.  Anticipated removal depths for landslides range from 5 to 
35 feet below proposed map grades as shown on the Geologic/Geotechnical Maps.  If 
any unknown landslides are encountered during grading they should be completely 
removed or investigated, analyzed and mitigated.  Removals at the locations of 
exploratory trenches should be extended to the bottom of the trench backfill if the 
adjacent removal depths are shallower than the trench.  Existing debris basins and 
associated concrete must be removed and cleaned out prior to the placement of 
certified fill. 
 
In areas to receive compacted fill where the surface gradient is steeper than 5:1 (H:V) 
the soil mantle, colluvium and unsuitable material should be removed and such areas 
benched horizontally into competent material prior to or in conjunction with fill 
placement (See Appendix C Fill Over Natural Slope, Figure C1). 
 
8.2.2.2   Golf Course Areas 

 
As discussed in our previous reports, minimal removals are required in the Golf 
Course Playing Areas and range from 1 to 3 feet.  Where structural fills toe out on 
Golf Course Areas the removals for the structural fill needs to extend into the Golf 
Course Areas at a 1:1 projection from the toe of the structural fill as illustrated on 
Cross Section 16-16’ and Appendix C, Figure C9. 
 

8.2.3   Preparation of Removal Bottom Areas 
 

After the ground surface to receive fill (golf course included) has been exposed, it shall 
be ripped to a minimum depth of six inches, brought to optimum moisture content or 
above and thoroughly mixed to obtain a near uniform moisture condition and uniform 
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blend of materials, and then compacted to the required relative compaction per the latest 
ASTM D 1557 laboratory maximum density. 

 
8.2.4   Over-Excavation 

 
It is recommended that a minimum 5-foot thick over-excavation be performed on all cut 
lots and transition lots, and a 3-foot over excavation in street areas.  This over-
excavation will mitigate potential differential settlements or differential material 
response to seismic events and provide a uniform base for structural support of buildings 
and infrastructure.  If the maximum depth of fill exceeds 15 feet on a cut/fill transition 
lot then the minimum thickness of the fill cap should be one-third of the deepest fill 
thickness below any proposed structure [see Appendix C, Cut Lot and Cut Fill Lot 
(transitional), Figure C2].  Buried steep contacts (>3:1) should also be avoided.  If the 
native soils (i.e. bedrock) expose expansive materials, then the lot over-excavation 
should be deepened to 8 feet. 
 
Cut and transition lots located in areas of steeply dipping bedrock will need to be over-
excavated 8 feet.  If these lots are underlain by weak sheared bedding planes or shears 
they may require a deeper over-excavation and need to be evaluated on a case by case 
basis during the grading operations. 

 
8.2.5   Fill Materials 

 
Onsite soils, except any debris or organic matter, may be used as sources for compacted 
fills.  Rocks or hard fragments larger than four (4) inches shall not compose more than 
25 percent of the fill and/or lift.  Irreducible rock or similar material with a maximum 
dimension greater than eight (8) inches may not be placed in the fill.  However, they 
may be incorporated into the fill as rock fill in windrows after being reduced to the 
specific maximum rock fill size and placed as described in Appendix C, Rock Disposal, 
Figure C3.  Where fill depths are too shallow to allow rock disposal, special handling or 
removal may be required. 
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8.2.6   Compaction 
 
8.2.6.1   Structural Fills 
 
All fill material should be placed in uniform lifts not exceeding 8 inches in its loose 
state watered or dried as required to achieve approximately optimum moisture 
content, and compacted to a minimum of 90 percent relative compaction based on the 
latest ASTM D-1557.  Based on our experience in this area optimum moisture content 
for compacted fill on the subject site is anticipated to be 6% to 10%.  All fill material 
deeper than 40 feet from proposed final grade should be compacted to a minimum of 
93 percent relative compaction.  These areas are delineated on the 
Geologic/Geotechnical Maps, Sheets 5 through 19.  Additional field compaction 
requirements are presented in Appendix C, “Recommended Earthwork 
Specifications” and Figure C9. 
 
8.2.6.2   Golf Course Fills 

 
Fills overlying golf course areas should be place in uniform lifts not exceeding 8 
inches in its loose state, water or dried as required to achieve approximately optimum 
moisture content, and compacted to a minimum of 85% of maximum dry density per 
ASTM D-1557. 
 

8.2.7   Fill Slope Construction 
 

Fill slope inclination should not be steeper than 2:1 (H:V).  The finished fill-slope face 
shall be constructed by over-building the slope and cutting back to the compacted fill 
material or placed at 92% minimum relative compaction per Figure C9. 
 
Where fill slopes are constructed above natural ground with a gradient 5:1 (H:V) or 
steeper, all topsoil, colluvium, and unsuitable material should be removed and a keyway 
should be constructed at the toe of the fill slope with a minimum width of 15 feet, and a 
minimum depth of 3 feet into the firm undisturbed earth (see Appendix C, Fill Slope 
Over Natural Slope diagram, Figure C4).  Following completion of the keyway 
excavations, the project Engineering Geologist/Geotechnical Engineer or his 
representative shall observe and approve the keyway prior to backfilling with compacted 
fill. 
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Where fill slopes toe out on relatively level natural ground, the removals should be 
performed to a minimum 1:1 projection from the toe of slope to the recommended 
removal depth, (See Appendix C, Fill Slope Toeing Out on Relatively Level 
Alluviated Canyon, Figure C5). 
 
Where sliver fill-slopes are proposed, it is recommended that the slope be constructed 
with a minimum 15-foot width Stability Fill throughout, which is keyed in at the toe of 
slope (see Appendix C, Stability/Buttress Fill and Backdrain Detail, Figure C6). 

 
8.3   Proposed Fill Slopes 

 
Review of the Grading Plan indicates that fill slopes are proposed at gradients of 2:1 (h:v) 
or flatter.  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 31-31’), 
indicates that this slope will be grossly stable (see Appendix D). 
 

8.4   Proposed Cut-Slopes 
 

We have identified thirty-nine (39) proposed Cut Slopes (greater than 25 feet in height) on 
the subject site and designated them as CS-1 through CS-39 on the Geologic/Geotechnical 
Maps.  The proposed cut slope designs and designations are the same as presented in our 
August 27, 2004 Amended Tentative Map report with the exception of proposed cut slope 
CS-30.  This cut slope has been revised due to recommendations presented within our 
August 27, 2004 report.  Cut slope CS-30 is now less critical than the design presented 
within our Tentative Tract report.  Cross Section locations remain the same as our August 
27, 2004 report.  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 Geologic/Geotechnical Maps.  All of these 
proposed cut slopes are grossly stable as designed.  Slope stability analysis results are 
presented in Appendix D.  We have recommended stability fills for surficial stability 
reasons on the cut slopes that are located in the vicinity of the zone of Tectonic 
Deformation or with a fill over cut configuration (specifically cut slopes CS-2, CS-10, CS-
12, CS-14, CS-16, CS-18, CS-19, CS-31, CS-36 and CS-39).  We have also recommended 
that the portion of cut slope CS-30 exposing Quaternary terrace deposits to be removed 
and replaced with a stability fill due to potential surfical instability.  The locations of these 
recommended stability fill keyways are shown on the Geologic/Geotechnical Maps.  If any 
of the smaller proposed cut-slopes (less than 25± feet in height) have adverse geologic or 
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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 or Quaternary terrace 
deposits 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. 

 
8.5   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 the 
Geologic/Geotechnical Maps.  Our slope stability analysis performed on cross section 34-
34’ indicates that ECS-1 satisfies the Los Angeles County minimum factor of safety 
requirement, however due to the presence of Landslide Qls-6, we have recommended that 
cut slope ECS-1 be constructed as satiability fill utilizing a 20 feet wide by 3 feet deep 
keyway to mitigate for potential surficial instability.  It is also recommended that landslide 
Qls-6 be placed within a geologically recommended Restricted Use Area (RUA).  See 
Section 9.7 for details on Restricted Use Areas.  Cut slopes ECS-2 and ECS-3 are grossly 
stable per our slope stability analyses performed on cross section 35-35’ at ECS-2, which 
is more critical than ECS-3. 
 

8.6   Natural Slopes 
 

Ascending and descending natural slopes will exist adjacent to portions of the proposed 
development.  We have updated our slope stability analyses of the natural slopes proposed 
on the subject site relative to design grades and mitigation measures.  The natural slopes 
have gradients ranging from 5:1 to ½:1 (h:v).  We have constructed Cross Sections to 
illustrate the more critical conditions (daylighted bedding and/or steeper than 2:1).  The 
Supervising Civil Engineer has revised the Grading Plan in the vicinity of cross section 
28-28’ to include the design mitigation noted within our August 27, 2004 report.  Slope 
stability analysis on revised cross section 28-28’, illustrating the design mitigation grades 
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illustrated on the Grading Plan, indicated that this natural slope satisfies the L.A. County 
factor of safety requirement for slope stability. 
 
Review of the Grading Plan indicates that drainage basins and/or debris basins have been 
carefully planned with respect to natural slopes so that no residential building pads or 
structures are proposed directly against the natural slopes with the exception of Lot 100 
which requires an impact wall at the base of the ascending natural slope.  The impact 
wall should be designed to accommodate debris volumes calculated via the hydrologic 
study.  This impact wall is color-coded YELLOW on the Geologic/Geotechnical Maps.  
Impact wall design will be provided at the Building Plan Stage. 
 

8.7   Proposed Water Tank 
 

The proposed water tank site (Sheet 7), was analyzed (cross section 10-10’) and is 
considered to be grossly stable provided that our recommendations are incorporated into 
the Rough Grading Plan and implemented during construction. 
 

8.8   Building Setbacks 
 

Due to the presence of the Tectonic Zone of Deformation located at the southern portion of 
the site a Building Setback is recommended.  This Building Setback is color coded 
ORANGE on the attached Geologic/Geotechnical Maps Sheets 13, 14, 15, 18 and 19.  
This Building Setback will be placed in a Restricted Use Area (RUA) on the Final Map. 
 
The standard setbacks from ascending and descending slopes provided in Section 1806.5 
of the 1999 Los Angeles County Uniform Building Code should be followed, unless 
superseded by specific geologic and/or soils engineering evaluations. 
 

8.9   Oil/Gas Wells 
 

Ten (10) oil/gas wells were identified as having been drilled within the boundaries of the 
tract and are shown on the proposed Rough Grading Plans.  We have included in 
Appendix C the records on file with the California Division of Oil.  Gas and Geothermal 
Resources relative to these oil wells.  The table (shown below) tabulates the names and 
status of the existing oil wells on the subject site. 
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OIL WELL DATE ABANDONED 
Burns Crist #8 5/20/03 
Burns Crist #9 5/20/03 
Burns Crist #10 5/20/03 
Burns Crist #12 5/20/03 

Sadd #4 5/20/03 
Sadd #5 5/20/03 
Sadd #6 5/20/03 
Sadd #7 5/20/03 
Sadd #8 5/20/03 
Sadd #9 5/20/03 

 
It should be noted that it is general D.O.G.G.R. policy that the space above an oil or gas 
well not be built on (See Figure C11) to allow access in case of future leaks.  If any 
leaking or undocumented oil wells are encountered during grading operations, their 
locations should be surveyed and the current well conditions evaluated immediately. 
 

Soils in the vicinity of the oil wells could be contaminated with petroleum products spilled 
during operations of the wells.  If petroleum products are encountered during the grading 
operations they should be removed by those qualified for environmental removals. 
 

8.10   Drainage Recommendations 
 

8.10.1   Surface Drainage and Erosion Control 
 

Water should never be allowed to stand or pond on the Building Pad nor should it be 
allowed to run over constructed slopes, but should be conducted to the driveway or 
natural waterways via non-erosive drainage devices.  In addition, it is recommended that 
all drainage devices be inspected periodically and be kept clear of all debris.  Drainage 
and erosion control should be designed in accordance with the standards set forth in 
Sections 7018 and 7019 of the 1999 Los Angeles County Uniform Building Code 
(LACUBC).  

 
It should be noted that any modification of the building pad grade after certification 
by the project Geotechnical Engineer could adversely affect the drainage of the lot.  
Future landscaping, construction of walkways, planters and walls, etc. must never 
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modify the lot drainage unless additional preventive measures (area drains, additional 
grading, etc.) are designed and constructed in compliance with County Codes. 

 
8.10.2   Subsurface Water Control 

 
To prevent the buildup of ground water within the proposed fill, canyon subdrains are 
recommended (see Geotechnical/Geotechnical Maps).  Canyon subdrain details are 
shown on Figure C7 in Appendix C. 
 
Installation of a drainage system is recommended below the water tank to prevent water, 
in the event of a spill or leak from infiltrating into the descending slopes below the tank.  
Details of the drainage system should be determined once the tank dimensions are 
known. 
 
It is our understanding that the proposed lakes and vegetative swale areas associated 
with the golf course will be constructed with impermeable liners to prevent the 
infiltration of water into the subsurface soils.  Impermeable liners typically consist of 
earth (clay) lining, compacted soil with chemical dispersant, bentonite seal, polyvinal 
chloride plastic film and synthetic rubber or combinations thereof.  The specific 
locations and design parameters for the impermeable liners will be provided at the 
completion at Rough Grading. 

8.11   Shrinkage and Bulking Factors 
 

The following bulking and shrinkage factors are based on judgment and in-situ densities 
compared to average of 92 percent relative to the maximum dry density as determined per 
the ASTM D 1557 test.  For the materials encountered at the site, shrinkage (decrease in 
volume) or bulking of those materials, when excavated, placed and compacted as 
controlled fill is estimated to be as follows: 
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Material Type Shrinkage (%) Bulking (%) 

Artificial Fill (af) 14-18  
Alluvium (Qal) 14-18  
Slopewash (SW) 4-14  
Upper Qt (0-8’ depth)* 14-18  
Qt (>8’ depth) 8-14  
Upper TQs (0-3’ depth)* 0-5  
TQs (>3’ depth)   1-5 

* Denotes typical upper weathered zones in Terrace Deposits (Qt) and Saugus Formation (TQs) that are prone 
to shrinkage. 

 
The above bulking and shrinkage factors are only approximations.  The actual volume 
changes from cut to fill depend on the quality or degree of compaction.  The Supervising 
Civil Engineer should design pad grades with sufficient flexibility to accommodate a 
possible shortage of fill of up to 10 percent of the total yardage graded. 
 
Subsidence of the alluvial and terrace deposits is anticipated to be nominal once the 
recommended removals have been performed.  
 

8.12   Settlement Monitoring  
 

The design grading of the subject site proposes some areas of deep fills (deeper than 40 
feet).  Per Los Angeles County Grading Code, we have recommended a minimum relative 
compaction of 93% for the portions of fill deeper than 40 ft.  These areas are shown on our 
Geologic/Geotechnical Maps.  Deeps fills are known to experience a higher degree of 
settlement than thin fills and hence we are recommending settlement monitoring for some 
of the deeper fill areas.  Fourteen (14) specific locations for settlement monitoring 
monuments are shown on the Geologic/Geotechnical Maps on Lots 6, 30, 38, 40, 85, 91, 
93, 113, 160, 178, 180, 181, 190 and 202.  Most of this settlement should occur within 
approximately 3 months after completion of the fill placement.  If the estimated waiting 
period of approximately 3 months is too long for the project schedule, surcharge may be 
placed to accelerate the settlement process. 

 
To determine the completion of settlement, we recommend that surface settlement 
monuments be placed on final grade to monitor the anticipated settlement.  The tops 
should be surveyed at the completion of grading, and be read as shown below, to correctly 
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monitor the settlements until near completion of primary settlement.  Settlement 
monitoring monument details are presented in Appendix C, Figure C10.  Building 
construction should not start until settlements are approximately 90% completed and plots 
show a leveling off of the settlements for 2 consecutive readings. 

 
The recommended surveying frequency of readings is: 
 
• Immediately after installation; 
• Then once after every seven (7) days for the next two (2) weeks (2 readings); 
• Then once after every fourteen (14) days for the next month (2 readings); 
• Then once after every thirty (30) days thereafter; as necessary 

 
The acceptable rate of settlement will be determined upon our review of the settlement 
versus time data plots as graphed from the monitoring results.  An acceptable rate of 
settlement is dependent, in part, on the magnitude of the settlement. 
 

8.13   Landscaping 
 

All final grades should be sloped away from the building foundations to allow rapid 
removal of surface water runoff.  No ponding of water should be allowed adjacent to the 
foundations.  Plants and other landscaped vegetation requiring excessive watering should 
be avoided adjacent to the building foundations.  Should landscaping be constructed, an 
effective water-tight barrier should be provided to consistently prevent water from 
affecting the building foundations. 

9.0   DESIGN CONSIDERATIONS AND RECOMMENDATIONS 
 

9.1   Foundation Considerations 
 

9.1.1   Footings 
 

Continuous shallow spread footings are considered to be adequate for the support of the 
proposed single-and multi-family residences at this site provided each footing is 
supported entirely on compacted fill.  Footing design should be in accordance with the 
minimum foundation requirements of the County of Los Angeles 1999 Building Code. 
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The site is located within the area designated as Seismic Zone IV by the Uniform 
Building Code and the project should be designed accordingly.  Results of observations 
during earthworks for this project may warrant revisions to the following 
recommendations.  These minimum requirements for foundations and slabs supported 
on compacted earth fill are as follows: 

 
• Maximum Allowable Foundation Bearing Pressure = 1500 pounds per square foot 
• Allowable increase in the bearing values for seismic and wind loads:  one third 
• Minimum Continuous Footing width = 12 inches (one-story); 15 inches (two-story); 

18 inches (three-story) 
• Individual Column Footing Width = 24 inches 

 
The maximum allowable foundation bearing pressure may be increased by 300 pounds 
per square foot for every additional foot of width or depth of the foundation to twice the 
above value (3000 psf). 
 
Recommended minimum footing depths, based on soil expansion potential, are 
presented in Table C1, “Minimum Foundation and Slab Recommendations for 
Expansive Soils,” presented in Appendix C.  An allowable lateral bearing against these 
soils of 150 psf per foot to a maximum of 1500 psf per foot of depth below adjacent 
grade can be used to resist lateral loads on the footing walls.  Ultimate sliding resistance 
generated through a soil/concrete interface within the upper soils can be computed 
assuming a coefficient of friction of 0.35.  This coefficient is to be multiplied by the 
dead load.  Lateral bearing and lateral sliding resistance may be combined provided one 
of these two components of lateral support is reduced by one third for design. 

 
9.1.2   Footing Settlements 

 
Anticipated dead plus live plus wind load-induced settlements of continuous footings 
designed as recommended above and short-term settlements of properly compacted fill 
are estimated to be 0.5 inches or less.  Expected differential settlement can be taken as 
one half of the total settlement in a distance of 30 feet. 
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9.1.3   Expansive Soils Considerations 
 

Soil expansion has been found to be a significant consideration for design and 
construction of foundations and concrete slabs-on-grade in southern California.  The 
recommendations presented in the attached Table C1, Minimum Foundation and Slab 
Recommendations for Expansive Soils, in Appendix C, have been found to minimize 
the effects of soil expansion potential in Southern California when followed during 
project design and construction.  It is anticipated that compacted fill from the onsite 
materials will have a very low to medium expansion potential based on previous 
investigations of similar nearby sites.  The expansion potential of the site soils exposed 
at rough grade should be tested again after site grading is complete and the final 
foundation design should be based on those expansion test results. 

 
9.1.4   Additional Foundation Recommendations 

 
Additional recommendations for shallow foundations that should be incorporated into 
the design and construction of future structures, as applicable, are presented below. 

 
a. Foundation excavations should be observed by a representative of this firm prior to 

placement of forms, reinforcement, or concrete, to verify that the excavations are 
embedded into the recommended material. 

 
b. The footing excavations should be pre-moistened to above optimum moisture 

content and free of all loose or sloughed material prior to placement of concrete 
prior to placing concrete.  The area should not be allowed to desiccate prior to 
placing concrete.  

 
c. To reduce moisture intrusion beneath slabs on grade, utility trenches should be 

backfilled with lean concrete or concrete slurry at foundation perimeters.  The lean 
concrete plug shall be under the full width of the footing and may be extended 
along the trench a minimum of 24 inches in the direction of the slab. 

 
d. Material from utility trench excavations should not be spread on slab-on-grade areas 

unless it is compacted and tested. 
 

e. The subgrade below floor slabs should be properly moistened, tested and observed 
before placement of the vapor barrier and compacted sand. 
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9.2   Corrosive Soils Considerations 
 

Based on resistivity data presented in Appendix B, soils classify as mildly corrosive to 
moderately corrosive to ferrous metals, which requires mitigation measures.  Sulfates and 
chlorides concentrations were negligible and pH was slightly acidic to neutral.  Additional 
tests should be performed during site grading.  Tentative mitigation measures against 
corrosion to ferrous metals are as follows: 
 
9.2.1   Concrete  

 
Conventional Type I or II portland cement may be used in concrete for structures and 
concrete pipe that will be in contact with near finish grade soils. 
 
9.2.2   Buried Utilities 

 
Buried utilities made of ferrous metals may be protected with polyethylene extruded 
coating, or tape over primer per AWWA Standard C209 or C203, or hot-applied coal tar 
enamel, or as recommended by pipe manufactures.  These preliminary recommendations 
and final selection of the type of Portland cement and proportions used in mixing 
concrete should be confirmed by chemistry testing of the fill soils after completion of 
rough grading of the project site. 

 
9.3   Preliminary Retaining Wall Design Parameters 

 
The following recommendations may be used for design of retaining walls up to 10 feet 
high. 
 
9.3.1   Retaining Wall Foundations 

 
Retaining walls for this project should be founded on clean, non-deleterious, competent 
compacted fill.  The earth materials exposed at the bottom of the proposed retaining wall 
footing should be observed by the Soils Engineer/Engineering Geologist or his 
representative.  If the earth materials in the bottom of the foundation excavation appear 
to be disturbed, they should be removed and replaced with compacted fill. 
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9.3.2   Retaining Wall Design Parameters 
 
The allowable net bearing pressure for retaining wall footings, at least 1 foot wide and 1 
foot deep below the lowest adjacent grade and founded on competent on-site bedrock or 
on fill compacted to minimum 90% relative compaction is 1500 psf. 
 
If cantilevered retaining walls are constructed to retain compacted on-site fill materials, 
they should be designed to resist active earth lateral pressures equal to those exerted by 
an equivalent fluid having a density not less than that shown in the following table. 

 
BACKFILL SLOPE (HORIZONTAL TO VERTICAL) Equivalent Fluid Density of Backfill 

Level 40 pcf 

2:1 50 pcf 

 
The use of selected granular backfills may lower the above-recommended lateral 
pressures.  An additional lateral surcharge pressure of 250 pounds per square foot should 
be included in wall design if either traffic or material stockpiles are allowed to encroach 
within 10 feet of the top of the wall.   
 
Passive earth pressure may be computed using an equivalent fluid pressure of 150 psf 
per foot of depth, which may be combined with a lateral sliding coefficient of 0.35 to be 
multiplied by the dead load.  However, no allowance for passive pressure should be 
made for the top 12 inches of embedment of the wall footing. 

 
9.3.3   Retaining Wall Construction Provisions 

 
Retaining walls should be provided with a freeboard of 6 inches and a standard surface 
backdrain swale (see Figure C8, Appendix C).  All drainage should flow to the toe of 
the adjacent slope using non-erodible devices.  In order to reduce the infiltration of 
surface water behind retaining walls, the surface backdrain swale should be paved or the 
surface of the backfill covered with at least 12 inches of compacted clayey (relatively 
impermeable) fill for a horizontal distance at least the height of the wall.   

 
A subdrainage system should be provided to prevent development of hydrostatic 
pressures behind retaining walls.  Figure C8 shows a recommended retaining wall 
drainage detail, with specifications for drainage materials behind the walls. 
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If moisture migration through walls is undesirable, the side of the wall in contact with 
the backfill soils should be waterproofed.  A vertical joint should be constructed in the 
wall at locations where the foundation crosses material transitions (e.g. from compacted 
fill to bedrock). 

 
Equipment used for compaction of backfills within 8 feet of retaining walls should be 
limited to hand-guided or walk-behind tampers.  Use of heavier equipment for 
compacting backfills should be limited to those areas at least 8 feet from retaining walls.  
If these precautions cannot be maintained, then the respective retaining walls should be 
either be redesigned to support the significantly higher lateral loads or the walls should 
be braced to support the higher load during placement and compaction of backfill. 

9.3.4   Retaining Wall Backfill 
 
Retaining wall backfill to be certified by this office must be placed in accordance with 
our recommendations presented in this report and observed and tested by our personnel 
during placement.  Under no circumstances will retaining wall backfill be certified by 
this office if our recommendations concerning backfill placement are not followed, or if 
our personnel do not observe the installed backdrain and test the backfill during 
placement.   

 
To prevent the development of lateral soil pressures in excess of the recommended 
design pressures, over compaction of fill behind walls should be avoided.  This can be 
accomplished by placement of the backfill in lifts not exceeding six inches in loose 
depth, and compacting it with compaction equipment weighing less than 1000 pounds.   

 
9.4   Trench Excavations Shoring and Backfill 
 

Excavations deeper than 3.5 feet should conform to safety requirements for excavations as 
set forth in the State Construction Safety Orders enforced by the State Division of 
Industrial Safety, CAL OSHA. 
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9.5   Tentative Pavement Design And Grading Recommendations 
 

9.5.1   Tentative Pavement Design 
 
The appropriate pavement section depends primarily upon the type and strength of 
subgrade soil, expected traffic loads and planned pavement life.  Design traffic loads are 
represented by the Traffic Index (TI), which is calculated based on anticipated traffic 
loads and load repetitions for a particular design life considered adequate by the 
designer.  The Project Civil Engineer prior to construction should verify the TI index.  
Subgrade strength is represented by R-Value test data. 
 
The following tentative pavement designs are in accordance with the California 
procedure based on the Gravel Equivalent Concept and are based on a visually estimated 
R-Value of 30 for the proposed street subgrade. 

 
Pavement Section (Thickness in inches) Assumed Traffic 

Index Asphalt Concrete (AC) Base Course (CAB) 

4 2.5 4.5 

5 3.0 5.5 

6 3.5 7.5 

7 4.0 9.5 

8 5.0 10.5 

 
The base course should comply with specifications for untreated crushed aggregate base as defined in 
Section 200-2 of the current Green Book (Standard Specifications for Public Works Construction).  
Crushed aggregate base (CAB) is preferred to crushed miscellaneous base (CMB) or processed 
miscellaneous base (PMB).  If these alternative materials are used, samples should be tested for R-value 
and specific designs provided based on the test results. 
9.5.2   Grading Recommendations for Pavement Construction 

 
9.5.2.1   General 
 
All grading shall be accomplished under the observation and testing of the Project 
Soils Engineer and/or their authorized representatives in accordance with the 
recommendations contained herein and the current Building Code requirements of 
L.A. County. 
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Immediately before placing base and/or asphalt concrete, any disturbed compacted 
fill soils (e.g. due to desiccation or over-saturation by rainfall, broken water lines, 
etc.) must be removed and replaced with compacted fill with the specified density and 
moisture content in order to provide a suitable bearing support for the pavement 
structure. 
 
9.5.2.2   Sub-Grade Preparation 
 
The top 6 inches of the sub-grade materials shall be scarified and moisture-
conditioned to optimum moisture or above.  The moisture content shall be brought to 
the specified percentage by the addition of water, by the addition and blending of dry 
suitable material, or by the drying of existing material.  The subgrade material shall 
then be compacted to a relative compaction of 90 percent of the maximum dry density 
determined per the latest ASTM 1557 test. 
 
During the processing of the top 6 inches of the subgrade, all rocks larger than 3 
inches in diameter shall be removed.  If unsuitable material is found below the 
processing depth for subgrade, it shall be removed and replaced as compacted fill.  
After compaction and trimming, the sub-grade shall be firm, hard and unyielding. 

 
9.5.2.3   Placement of Base Materials 

 
The base material shall be watered as required to achieve a moisture content 
sufficient to obtain the required compaction, spread in horizontal lifts and compacted 
in layers of approximately equal thickness.  The maximum compacted thickness of 
any one layer shall not exceed 6 inches.  The relative compaction of each layer of 
compacted base material shall not be less than 95 percent of the maximum dry density 
per the latest ASTM 1557 test. 

9.6   Lakes/Ponds Design Considerations 
 

Five (5) small golf course lakes/ponds and one small water feature are proposed.  The 
locations of these ponds are shown on the Geologic/Geotechnical Maps.  The specific lake 
designs and details were not available during this preparation of the report.  The following 
additional geologic and geotechnical input may be required during the lake construction 
and/or the fine grading: 
• Additional removal/over-excavation below elevations of the lake bottoms. 
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• Subdrainage system below the lake bottoms. 
• Clay and/or geotextile liner design 
• Source of the clay materials 
• Following additional geotechnical testing of the clay and clay liners: 

1. Permeability of clay 
2. Suspension and dispersive property of the clay (Double hydrometers, Pinhole, 

Exchangeable sodium percentage (ESP) and Crumb tests.) 
 

9.7   Additional Design Considerations 

Specific details for the storm drains and specific golf course related structures were not 
available during the preparation of this report.  These items will be addressed within future 
reports when specific plans are available. 

9.8   Restricted Use Areas 
 

Portions of Landslide Qls-6 (sheet 18) will remain in place after grading and hence will be 
delineated on the Final Map as a Restricted Use Area (RUA).  The recommended Building 
Setback Area for the Zone of Tectonic Deformation (sheets 13, 14, 15, 18 and 19) will also 
be designated on the Final Map as a Restricted Use Area (RUA).  These areas are color-
coded ORANGE on our Geologic/Geotechnical Maps. 

 
10.0   PLAN REVIEW AND CONSTRUCTION OBSERVATIONS 
 
Allan E. Seward Engineering Geology, Inc. should be given the opportunity to review those 
portions of the plans and specifications of this project, which pertain to foundations and 
earthwork to ascertain that they are in conformance with the recommendations provided in 
this report.   
 
When all our recommendations and those of the Los Angeles County are incorporated into 
the Grading Plans, or shown as notes on the plans, this office will review and approve the 
Grading Plans from the standpoint of geology and soils engineering by manual signatures, 
seal and date. 
 
This firm will provide observation and testing services during soil removal and 
recompaction, and other construction, including observation and conditions of foundation 
bottom soils before reinforcing steel and concrete are placed, pavement subgrade conditions, 
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and utility trench backfill.  If variations in subsurface soil conditions become evident during 
construction, the recommendations presented herein may warrant a revision. 

Please notify this office 48 hours in advance of any required sampling or observations, so 
that the appropriate personnel can be made available. 

 
11.0   GEOLOGIST/GEOTECHNICAL ENGINEER OF RECORD 
 
This report has been prepared assuming that Allan E. Seward Engineering Geology, Inc. will 
perform all future additional geological and geotechnically-related field inspections and 
observations.  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 specific work. 
 
A representative of the Geologist/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 using an As-Built Map as 
a base.  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. 
 
12.0   LIMITATIONS 
 
This report has been prepared for the exclusive use of Los Valles Land and Golf, 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. 
 
The proposed development is located in Southern California, which is in a geologically and 
seismically active region where large magnitude, potentially destructive earthquakes are 
common.  Therefore, it is reasonable to assume that ground motions from moderate or large 
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magnitude earthquakes could affect the site during the life of a given structure in Southern 
California. 
 
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 assurances 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. 
 
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. 
 
This report may not be duplicated without the written consent of this firm. 
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VOLUME III 
 
APPENDIX E – GEOLOGIC/GEOTECHNICAL MAPS & CROSS SECTIONS 
Geologic/Geotechnical Maps (Sheets 5 through 19)  (In pocket) 
Cross Sections 1-1’ through 45-45’ Plates I - VIII (In pocket) 
Continuous Trench Logs 

T-1, T-2 & T-3 Plate IX (In pocket) 
T-6 & T-7 Plate X (In pocket) 
Portion of T-8 Plate XI (In pocket) 
Portion of T-8 & T-10 Plate XII (In pocket) 
T-9 Plate XIII (In pocket) 
T-11 Plate XIV (In pocket) 
T-12 & T-13 Plate XV (In pocket) 
T-23 Plate XVI (In pocket) 
T-24 Plate XVII (In pocket) 
T-155 Plate XVIII (In pocket) 

Geologic/Geotechnical Map Legend Plate IXX (In pocket) 
 
 
Distribution: (1) Los Valles Land and Golf, LLC. 
 Attn:  Addressee 
 (5) Alliance Land Planning & Engineering, Inc. 
 2 - Attn:  Mr. Paul Gaff 

 3 - Attn:  L.A. County Department of Public Works 
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SUMMARY OF LANDSLIDES 
TRACT 52584 
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LANDSLIDE  

DESIGNATION 
SHEET 

NO. COMMENTS AND MITIGATION*
 

Qls-1 7,8,11, 
and 12 

Moderate to large landslide located at proposed Cut Slope CS-30 and the 
fairway for golf course hole number 3.  Proposed Cut Slope CS-30 
(grading design) will remove approximately 80% of this landslide (upper 
portion) as illustrated on revised Cross Section 27-27’.  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 8, and 
12 

Small landslide located across the canyon (easterly) 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 15, and 
19 

Small to moderate size landslide located within a fill area adjacent to lots 
68-70 and partially within proposed Cut Slope CS-24.  Qls-3 is 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 this landslide will undercut the lower portion of 
proposed Cut Slope CS-24.  After this Landslide is completely removed, 
it is recommended that proposed Cut Slope CS-24 be constructed as a 
compacted fill slope. 

Qls-4 16 

Small landslide located near the tee for golf hole 7 and lots 18 and 19.  
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 18 

Large landslide located near the entry to the proposed development 
southerly of Lots 130-132 and proposed Cut Slope CS-17.  Cross 
Section 33-33’ illustrates the landslide geometry, proposed grades, 
existing grades and underlying geologic structure.  Approximately 75% 
of this landslide will be removed by the proposed cut (grading design), 
however the remainder portion of Qls-5 below proposed grade 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 
TRACT 52584 

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

 
LANDSLIDE  

DESIGNATION 
SHEET 

NO. COMMENTS AND MITIGATION*
 

Qls-6 18 

Large landslide located southeast of lot 128 at existing Cut Slope ECS-1.  
Cross Section 34-34’ illustrates the landslide geometry, underlying 
geologic structure, existing grades and the proposed tentative map grades.  
Slope stability analysis performed on cross section 34-34’ with the 
tentative map grades indicate this landslide and Cut Slope ECS-1 satisfies 
the Los Angeles County minimum factor of safety requirement for slope 
stability.  However, to mitigate for potential surficial instability, we are 
recommending that slope ECS-1 be constructed as a stability fill utilizing a 
minimum 20 feet by 3 feet keyway.  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 15 

Moderate size landslide located on lots 51-54 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 15 

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 geotechnical 
engineer.  Where applicable (fill areas) removal bottoms need to be surveyed after geologic/geotechnical 
observation and mapping has been completed 
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SUMMARY OF CUT SLOPES 
TRACT 52584 

Proposed Cut Slope CS-1 

Location:  Sheet 9 – South of Lot 183 
Direction Slope Faces:  South 
Slope Parameters:  70± feet high with combination 2:1, 2.5:1 and 3:1 (h:v) gradients 
Cross Sections:  None 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be dipping 30 to 33° 
towards the south, steeper than the proposed cut slope face.  Slope stability analyses 
performed on more critical cut slopes (higher and steeper) indicate this cut slope will 
calculate to meet the Los Angeles County factor of safety requirement of 1.50. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-2 

Location:  Sheets 13 and 14 – Southerly of Proposed Cut Slope CS-1 and south and east of 
golf course hole 13. 
Direction Slope Faces:  South to Southeast 
Slope Parameters:  80± feet high with 2:1, 2.5:1 and 3:1(h:v) gradients 
Cross Sections:  15-15’ 
Anticipated Geologic Conditions:  Axis of a syncline anticipated to be exposed within the 
proposed cut slope face.  TQs bedrock north of the axial trace is anticipated to be dipping 16-
28° towards the south and is steeper than the proposed cut slope face.  The TQs bedrock 
south of the axial trace is anticipated to be oriented neutral to the proposed cut slope face.  
The southern portion of this slope is located partially within the zone of tectonic deformation.  
Based on the comparison of the slope parameters and geologic conditions of this slope to the 
slope parameters and geologic conditions of more critical proposed cut slopes, of which 
performed stability analyses indicate conformance to Los Angeles County factor of safety 
requirements, indicates this cut slope will calculate to satisfy the safety factor requirement as 
well. 
Mitigation Measures:  Recommend a Stability fill (25 ft. by 3 ft. minimum keyway) on the 
southern portion of this slope to mitigate potential surficial instability. 

Proposed Cut Slope CS-3 

Location:  Sheets 6 and 10 – Southeast of Lots 174-176 
Direction Slope Faces:  Southeasterly  
Slope Parameters:  55± feet high with a 2:1 (h:v) gradient 
Cross Sections:  44-44’ 
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SUMMARY OF CUT SLOPES 
TRACT 52584 

Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping 20° towards 
the south.  Slope stability analysis on Cross Section 44-44’ indicates this slope satisfies the 
Los Angeles County minimum requirement of 1.50.  Calculated grossly stable. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-4 

Location:  Sheet 5 – West of Lot 201  
Direction Slope Faces:  West to slightly southwest 
Slope Parameters:  50± feet high with a 2:1 (h:v) gradient 
Cross Sections:  None. 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock oriented neutral 
relative to the proposed cut slope face.  Based on the comparison of the slope parameters and 
geologic conditions of this slope to the slope parameters and geologic conditions of more 
critical proposed cut slopes, of which performed stability analyses indicate conformance to 
Los Angeles County factor of safety requirements, indicates this cut slope will calculate to 
satisfy the safety factor requirement as well. 
Mitigation Measures:  Not required.  

Proposed Cut Slope CS-5 

Location:  Sheet 6 – North of Lot 171 
Direction Slope Faces:  Semicircular - Southerly 
Slope Parameters:  85± feet high with a 2:1 (h:v) gradient 
Cross Sections:  1-1’ and 45-45’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping 30° to the 
south with an apparent dip of 24° as illustrated on Cross Section 45-45’.  Slope stability 
analysis performed on both cross sections indicates this slope satisfies the Los Angeles 
County factor of safety requirement of 1.50.  Calculated grossly stable. 
Mitigation Measures:  Not required.  

Proposed Cut Slope CS-6 

Location:  Sheet 6 – North of Lots 139 and 166 
Direction Slope Faces:  Southwest 
Slope Parameters:  90± feet high with a 2:1 (h:v) gradient 
Cross Sections:  4-4’ 
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SUMMARY OF CUT SLOPES 
TRACT 52584 

Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping 24° towards 
the south.  Slope stability analysis on Cross Section 4-4’ indicates this slope satisfies the Los 
Angeles County minimum requirement of 1.50.  Calculated grossly stable. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-7 

Location:  Sheets 6 and 7 – Northwest of Lots 101-103 
Direction Slope Faces:  Southeast 
Slope Parameters:  110± feet high with a 2:1 (h:v) gradient 
Cross Sections:  6-6’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping an average of 
30° towards the south.  Slope stability analysis on Cross Section 6-6’, indicates this slope 
satisfies the Los Angeles County minimum requirement of 1.50.  Calculated grossly stable. 
Mitigation Measures:  Not required.  

Proposed Cut Slope CS-8 

Location:  Sheet 7 – East of Lot 100 and north of golf course hole no. 2 
Direction Slope Faces:  South  
Slope Parameters:  65± feet high with a 2.5:1 (h:v) gradient 
Cross Sections:  8-8’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping an average of 
32° towards the south which is steeper than the proposed cut slope face.  Based on the 
comparison of the slope parameters and geologic conditions of this slope to the slope 
parameters and geologic conditions of more critical proposed cut slopes, of which performed 
stability analyses indicate conformance to Los Angeles County factor of safety requirements, 
indicates this cut slope will calculate to satisfy the safety factor requirement as well. 
Mitigation Measures:  Not required.  

Proposed Cut Slope CS-9 

Location:  Sheets 10 and 11 - North and northwest of Lot 108 
Direction Slope Faces:  Southeast to southwest to northwest 
Slope Parameters:  30± feet high with a variable gradients ranging from 2:1 to 4:1 (h:v). 
Cross Sections:  None 

Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping between 30 to 
35° towards the south which is steeper than the proposed Cut Slope face.  Slope stability 
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SUMMARY OF CUT SLOPES 
TRACT 52584 

analysis performed on more critical Cross Sections (1-1’, 4-4,’ 6-6’ and 45-45’), which 
depict similar geologic conditions with greater slope heights yield factors of safety greater 
than the Los Angeles County minimum requirement of 1.50.  Grossly stable by inspection. 
Mitigation Measures:  Not required. 

 

Proposed Cut Slope CS-10 

Location:  Sheet 10 – Southeast of Lots 149 - 154 
Direction Slope Faces:  Southeast  
Slope Parameters:  55± feet high with a 2:1 (h:v) gradient. 
Cross Sections:  19-19’, 40-40’ and 41-41’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock with apparent dips 
ranging from 26-30° towards the cut slope face.  Slope stability analysis performed on Cross 
Section 41-41’, indicates this slope satisfies the Los Angeles County minimum requirement 
of 1.50.  Calculated grossly stable.  However due to a fill over cut situation anticipated to be 
present at the western portion of the cut slope it is considered surficially unstable 
Mitigation Measures:  Stability fill required for the western portion of the cut slope utilizing 
a 25 ft. wide by 3 ft. deep minimum keyway. 

Proposed Cut Slope CS-11 

Location:  Sheet 11 – North of Lots 88-90 
Direction Slope Faces:  Southwest  
Slope Parameters:  195± feet high with a 2:1 (h:v) gradient (highest cut slope). 
Cross Sections:  21-21’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
south.  Slope stability analysis on Cross Section 21-21’ indicates this slope satisfies the Los 
Angeles County minimum requirement of 1.50.  Calculated grossly stable. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-12 

Location:  Sheets 10, 14, and 15 – South of Lots 155 and 156 
Direction Slope Faces:  South to slightly southwest 
Slope Parameters:  70± feet high with a combination 2:1 and 3:1(h:v) gradient. 
Cross Sections:  18-18’ 
Anticipated Geologic Conditions:  The axial trace of a syncline traverses the southerly 
portion of the proposed cut slope.  Slope stability analysis performed on Cross Section 18-
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18’ indicates this slope satisfies the Los Angeles County minimum requirement of 1.50.  
Calculated grossly stable.  However due to a sliver fill and fill over cut situations 
anticipated to be present at the central highpoint of the slope it is considered surficially 
unstable.  
Mitigation Measures:  Stability fill required utilizing a 25 ft. wide by 3 ft. deep minimum 
keyway located at the mid-height terrace bench. 

Proposed Cut Slope CS-13 

Location:  Sheets 10 and 14 – South of lot 156 and north of the proposed club house 
Direction Slope Faces:  Southwest 
Slope Parameters:  86± feet high with a combination 2:1 and 3:1 (h:v) gradient. 
Cross Sections:  42-42’ 
Anticipated Geologic Conditions:  The axial trace of a syncline traverses just south of the 
proposed cut slope.  Slope stability analyses performed on Cross Section 42-42’ indicates this 
slope satisfies the Los Angeles County minimum requirement of 1.50.  Calculated grossly 
stable. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-14 

Location:  Sheet 15 – south of Lots 55-59 
Direction Slope Faces:  Southerly 
Slope Parameters:  55± feet high with a 2:1 (h:v) gradient 
Cross Sections:  None 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping into the 
proposed slope face.  Based on the comparison of the slope parameters and geologic 
conditions of this slope to the slope parameters and geologic conditions of more critical 
proposed cut slopes, of which performed stability analyses indicate conformance to Los 
Angeles County factor of safety requirements, indicates this cut slope will calculate to satisfy 
the safety factor requirement as well.  However due to a sliver fill and fill over cut situations 
anticipated to be present along the slope face it is considered surficially unstable. 
Mitigation Measures:  Stability fill required utilizing a 25 ft. by 3 ft. minimum keyway. 

 

Proposed Cut Slope CS-15 

Location:  Sheet 15 – North of Lots 73-75 
Direction Slope Faces:  Southwest 
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Slope Parameters:  50± feet high with combination 2:1 and 3:1 (h:v) gradients 
Cross Sections:  None 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping into the 
proposed slope face.  Based on the comparison of the slope parameters and geologic 
conditions of this slope to the slope parameters and geologic conditions of more critical 
proposed cut slopes, of which performed stability analyses indicate conformance to Los 
Angeles County factor of safety requirements, indicates this cut slope will calculate to satisfy 
the safety factor requirement as well. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-16 

Location:  Sheets 15 and 18 – South of Lots 126 & 127 
Direction Slope Faces:  Southwest 
Slope Parameters:  30± feet high with combination 2:1 and 3:1 (h:v) gradients  
Cross Sections:  None 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be dipping into the proposed 
slope face.  Based on the comparison of the slope parameters and geologic conditions of this 
slope to the slope parameters and geologic conditions of more critical proposed cut slopes, of 
which performed stability analyses indicate conformance to Los Angeles County factor of 
safety requirements, indicates this cut slope will calculate to satisfy the safety factor 
requirement as well.  However, this slope is located within the zone of tectonic deformation 
and is therefore considered surficially unstable. 
Mitigation Measures:  Recommended Stability fill utilizing a 20 ft. by 3 ft. minimum 
keyway to mitigate potential surficial instability. 

Proposed Cut Slope CS-17 

Location:  Sheet 18 - south of Lots 129 - 133 
Direction Slope Faces:  South to Southwest 
Slope Parameters:  40± feet high with variable slope gradients ranging from 2:1 to 4:1 (h:v) 
Cross Sections:  33-33’ 
Anticipated Geologic Conditions:  The axial trace of a anticline is anticipated just south of 
this slope.  TQs bedrock is anticipated to be dipping into the proposed slope face with 
Landslide Qls-5 anticipated to be exposed within portions of the slope face.  The portions of 
slope exposing TQs bedrock are anticipated to be grossly stable and the portions exposing 
landslide deposits are grossly unstable. 
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Mitigation Measures:  Landslide Qls-5 is recommended to be completely removed (see 
Summary of Landslides Table 1 for details) and replaced with compacted fill. 

Proposed Cut Slope CS-18 

Location:  Sheet 15 – West of Lots 118-123 
Direction Slope Faces:  West to Southwest 
Slope Parameters:  43± feet high with a variable (4:1 to 2:1) slope gradients  
Cross Sections:  None 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be oriented neutral with 
respect to the proposed slope face.  Based on the comparison of the slope parameters and 
geologic conditions of this slope to the slope parameters and geologic conditions of more 
critical proposed cut slopes, of which performed stability analyses indicate conformance to 
Los Angeles County factor of safety requirements, indicates this cut slope will calculate to 
satisfy the safety factor requirement as well.  However, the southern portion of this slope is 
located within the zone of tectonic deformation and is therefore considered surficially 
unstable. 
Mitigation Measures:  A stability fill utilizing a 20 ft. by 3 ft. minimum keyway to mitigate 
potential surficial instability is recommended for the southern portion of this slope located 
within the Zone of Tectonic Deformation. 

Proposed Cut Slope CS-19 

Location:  Sheets 18 and 19 – South of Lots 1- 4 
Direction Slope Faces:  Southwest 
Slope Parameters:  28± feet high with 2:1 and 3:1 (h:v) slope gradients 
Cross Sections:  None 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be dipping into the proposed 
cut slope face.  Based on the comparison of the slope parameters and geologic conditions of 
this slope to the slope parameters and geologic conditions of more critical proposed cut 
slopes, of which performed stability analyses indicate conformance to Los Angeles County 
factor of safety requirements, indicates this cut slope will calculate to satisfy the safety factor 
requirement as well.  However, this slope is located within the zone of tectonic deformation 
and is therefore considered surficially unstable. 
Mitigation Measures:  Stability fill required utilizing a 20 ft. by 3 ft. minimum keyway. 
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Proposed Cut Slope CS-20 

Location:  Sheet 15 – North of Lot 73 
Direction Slope Faces:  South to southeast 
Slope Parameters:  25± feet high with a 2:1 (h:v) slope gradient 
Cross Sections:  None 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be dipping into the proposed 
cut slope face.  Based on the comparison of the slope parameters and geologic conditions of 
this slope to the slope parameters and geologic conditions of more critical proposed cut 
slopes, of which performed stability analyses indicate conformance to Los Angeles County 
factor of safety requirements, indicates this cut slope will calculate to satisfy the safety factor 
requirement as well. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-21 

Location:  Sheets 14 and 18 – South of Lot 135 
Direction Slope Faces:  Southwest 
Slope Parameters:  28± feet high with a 3:1 (h:v) slope gradient 
Cross Sections:  None 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be dipping into the proposed 
cut slope face.  Based on the comparison of the slope parameters and geologic conditions of 
this slope to the slope parameters and geologic conditions of more critical proposed cut 
slopes, of which performed stability analyses indicate conformance to Los Angeles County 
factor of safety requirements, indicates this cut slope will calculate to satisfy the safety factor 
requirement as well. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-22 

Location:  Sheet 14 – Northeast of the Proposed Tennis Courts 
Direction Slope Faces:  Southwest 
Slope Parameters:  35± feet high with a 2:1 (h:v) gradient 
Cross Sections:  None 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock oriented neutral to 
dipping into the proposed cut slope face.  Based on the comparison of the slope parameters 
and geologic conditions of this slope to the slope parameters and geologic conditions of more 
critical proposed cut slopes, of which performed stability analyses indicate conformance to 
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Los Angeles County factor of safety requirements, indicates this cut slope will calculate to 
satisfy the safety factor requirement as well. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-23 

Location:  Sheets 16 and 19 – East of Lots 15-17 and golf course hole no 7 
Direction Slope Faces:  West to northwest 
Slope Parameters:  55± feet high with a combination 2:1 and 3:1 (h:v) slope gradient 
Cross Sections:  43-43’ 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be dipping 13° towards the 
proposed cut slope face.  Slope stability analysis performed on Cross Sections 26-26’, 27-
27’(CS-30) and 38-38’ (CS-34) depicting similar but more critical geologic conditions 
indicate this slope is grossly stable. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-24 

Location:  Sheets 15 and 19 – North of Lots 68-70 
Direction Slope Faces:  Northwest 
Slope Parameters:  28± feet high with combination 2:1 and 3:1 (h:v) slope gradients 
Cross Sections:  None 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be dipping towards the 
north and Landslide Qls-3 anticipated to be exposed within the proposed slope face.  Grossly 
unstable due to the presence of Qls-3. 
Mitigation Measures:  Recommended removal of entire Landslide Qls-3 and replace with 
certified compacted fill (see Summary of Landslides Table 1 for details). 

Proposed Cut slope CS-25 

Location:  Sheet 7 – Northeast of Lot 104 
Direction Slope Faces:  Southwest 
Slope Parameters:  72± feet high with combination 2:1, 2.5:1 and 3:1 (h:v) gradients 
Cross Sections:  9-9’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping 23° towards 
the south.  Slope stability analysis on Cross Section 9-9’ indicates this slope satisfies the Los 
Angeles County minimum requirement of 1.50.  Calculated grossly stable. 
Mitigation Measures:  Not required. 
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Proposed Cut Slope CS-26 

Location:  Sheet 7 – Northeast of Cut Slope CS-25 and north of the proposed water tank pad. 
Direction Slope Faces:  South to southeast 
Slope Parameters:  60± feet high with a 2:1, 2.5:1 and 3:1 (h:v) gradients 
Cross Sections:  10-10’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
south.  Slope stability analysis on Cross Section 10-10’ indicates this slope satisfies the Los 
Angeles County minimum requirement of 1.50.  Calculated grossly stable 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-27 

Location:  Sheet 8 – North of Lot 36 
Direction Slope Faces:  Southerly 
Slope Parameters:  98± feet high with a 2:1 (h:v) gradient 
Cross Sections:  13-13’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
south steeper than the proposed cut slope face.  Slope stability analysis on Cross Section 14-
14’ for proposed Cut Slope CS-28-28, which depicts a similar but more critical condition, 
indicate this cut slope satisfies the Los Angeles County minimum requirement of 1.50. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-28 

Location:  Sheet 8 – Northeast of Lots 31-36 and north of Hayward Drive. 
Direction Slope Faces:  Southwest  
Slope Parameters:  98± feet high with a 2:1gradient 
Cross Sections:  14-14’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
south.  Slope stability analysis on Cross Section 14-14’ indicate this cut slope satisfies the 
Los Angeles County minimum requirement of 1.50.  Calculated grossly stable 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-29 

Location:  Sheet 19 – South of Lots 9 & 101 
Direction Slope Faces:  Northwest  
Slope Parameters:  35± feet high with 2:1 and 3:1 gradients 
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Cross Sections:  None 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping into the 
proposed slope face.  Based on the comparison of the slope parameters and geologic 
conditions of this slope to the slope parameters and geologic conditions of more critical 
proposed cut slopes, of which performed stability analyses indicate conformance to Los 
Angeles County factor of safety requirements, indicates this cut slope will calculate to satisfy 
the safety factor requirement as well. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-30 

Location:  Sheets 7, 8, 11, and 12 – North of Lot 99, south of the proposed water tank site 
and west of Golf Hole number 3 
Direction Slope Faces:  Southeast east and northeast 
Slope Parameters:  165± feet high with 2:1, 2.5:1, 3:1 gradients 
Cross Sections:  , 24-24’, 25-25’, 26-26’ & 27-27’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
south and Landslide Qls-1 is anticipated to be exposed near the toe of the center portion of 
this cut slope.  Slope stability analysis on Cross Section 27-27’ (most critical), including the 
complete removal of Landside Qls-1, indicate this cut slope satisfies the Los Angeles County 
minimum requirement of 1.50.  However terrace deposits (Qt) is anticipated to be exposed at 
the lower portion of this slope in the vicinity of cross section 26-26’ and is therefore 
considered to be surfically unstable. 
Mitigation Measures:  Recommended Stability Fill utilizing a 25 feet by 3 feet minimum 
keyway where Qt is exposed in other than the cut slope face.  See cross section 26-26’ for 
details.   

Proposed Cut Slope CS-31 

Location:  Sheets 8 and 12 – West of Hayward Drive and Proposed Cut Slope CS-30 
Direction Slope Faces:  East and northeast 
Slope Parameters:  30± feet high with a 2:1 slope gradient 
Cross Sections:  14-14’ 
Anticipated Geologic Conditions:  TQs bedrock is anticipated to be dipping into the proposed 
cut slope face and a fill over bedrock condition is indicated.  Based on the comparison of the 
slope parameters and geologic conditions of this slope to the slope parameters and geologic 
conditions of more critical proposed cut slopes, of which performed stability analyses 
indicate conformance to Los Angeles County factor of safety requirements, indicates this cut 
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slope will calculate to satisfy the safety factor requirement as well.  However this slope is 
anticipated to be surfically unstable due to the fill over bedrock condition. 
Mitigation Measures:  Remove the bedrock portion of this slope and replace with a stability 
fill utilizing a 20 ft. by 3 ft. minimum keyway. 

 

Proposed Cut Slope CS-32 

Location:  Sheets 11 and 12 – Southeast of Lots 98 and 99 
Direction Slope Faces:  East and southeast 
Slope Parameters:  20 to 30± feet high with a variable slope gradient ranging from 2:1 to 3:1 
Cross Sections:  25-25’ 
Anticipated Geologic Conditions:  Axial trace of a synclinal fold is anticipated to be at the 
extreme northern portion of the slope.  TQs bedrock is anticipated to be dipping into the 
proposed cut slope face for the portion of the slope on the southern limb of the syncline and 
neutral to the proposed slope face north of the axial trace.  Based on the comparison of the 
slope parameters and geologic conditions of this slope to the slope parameters and geologic 
conditions of more critical proposed cut slopes, of which performed stability analyses 
indicate conformance to Los Angeles County factor of safety requirements, indicates this cut 
slope will calculate to satisfy the safety factor requirement as well. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-33 

Location:  Sheet 12 – West of Lots 37-39 
Direction Slope Faces:  Westerly 
Slope Parameters:  20 to 30± feet high with a variable 2:1 to 3:1 (h:v) slope gradient 
Cross Sections:  29-29’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
northwest with a 16° apparent dip towards the proposed cut slope face.  Slope stability 
analysis performed on Cross Section 21-21’ for CS-11 illustrating more critical conditions, 
indicates this slope satisfies the Los Angeles County minimum requirement of 1.50.  Grossly 
stable. 
Mitigation Measures:  Not required. 
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Proposed Cut Slope CS-34 

Location:  Sheet 12 – East of Lots 26-28 
Direction Slope Faces:  West  
Slope Parameters:  30± feet high with a 3:1gradient. 
Cross Sections:  30-30’ & 38-38’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
northwest.  Slope stability analysis performed on Cross Section 21-21’ for CS-11 illustrating 
more critical conditions, indicates this slope satisfies the Los Angeles County minimum 
requirement of 1.50.  Calculated grossly stable. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-35 

Location:  Sheet 6 – North of Lot 168 and 169  
Direction Slope Faces:  Southwest 
Slope Parameters:  35± feet high with a 2:1 (h:v) gradient near the lower portion of the slope 
to a variable gradient ranging from 2:1 to 3:1 near the upper portion of the slope 
Cross Sections:  37-37’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
south.  Slope stability analysis on Cross Section 37-37’ indicates this slope satisfies the Los 
Angeles County minimum requirement of 1.50.  Calculated grossly stable. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-36 

Location:  Sheets 14 and 15 – North of Lot 132-134 
Direction Slope Faces:  Northeast 
Slope Parameters:  30± feet high with a 2:1 gradient 
Cross Sections:  None 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
north at angles steeper than the proposed cut slope face - Grossly stable.  However, the 
lower portion of this slope is located within the Zone of Tectonic Deformation and may be 
surficially unstable. 
Mitigation Measures:  Recommended Stability Fill utilizing a 20 ft. by 3 ft. deep keyway. 
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Proposed Cut Slope CS-37 

Location:  Sheets 5 and 9 – West of Lots 188-190 
Direction Slope Faces:  West 
Slope Parameters:  63± feet high with a combination 2:1, 2.5:1 and 3:1 (h:v) gradients 
Cross Sections:  None 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock oriented neutral with 
respect to the proposed cut slope face.  Based on the comparison of the slope parameters and 
geologic conditions of this slope to the slope parameters and geologic conditions of more 
critical proposed cut slopes, of which performed stability analyses indicate conformance to 
Los Angeles County factor of safety requirements, indicates this cut slope will calculate to 
satisfy the safety factor requirement as well. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-38 

Location:  Sheet 10 – Northwest of the proposed Club House between golf course holes 17 
and 18 
Direction Slope Faces:  South and East 
Slope Parameters:  35± feet high with a 3:1 (h:v) gradient near the lower portion of the slope 
and a 6:1 (h:v) gradient near the upper portion of the slope 
Cross Sections:  17-17’ 
Anticipated Geologic Conditions:  Anticipated to expose TQs bedrock dipping towards the 
south steeper than the proposed cut slope face.  Based on the comparison of the slope 
parameters and geologic conditions of this slope to the slope parameters and geologic 
conditions of more critical proposed cut slopes, of which performed stability analyses 
indicate conformance to Los Angeles County factor of safety requirements, indicates this cut 
slope will calculate to satisfy the safety factor requirement as well. 
Mitigation Measures:  Not required. 

Proposed Cut Slope CS-39 

Location:  Sheet 14 – Southeast of the proposed Club House 
Direction Slope Faces:  Southeast and east 
Slope Parameters:  38± feet high with a 2:1 (h:v) gradient 
Cross Sections:  None 
Anticipated Geologic Conditions:  This cut slope is located within the Zone of Tectonic 
Deformation with the TQs bedrock is anticipated to be dipping towards the north at angles 
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ranging from 40 to 83 degrees.  Faulting and fracturing associated with the tectonic 
deformation is anticipated to be exposed within the proposed slope face as well.  This cut 
slope is anticipated to be grossly stable, however due to the anticipated deformation 
associated with the zone of Tectonic deformation it is anticipated to be surfically unstable. 
Mitigation Measures:  Recommended stability fill utilizing a 25 ft. by 3 ft. minimum keyway 
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APPENDIX B 

GEOTECHNICAL LABORATORY INVESTIGATION 
 

1. General 
 
a. 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. Two bulk samples of the near surface soils and bedrock were obtained from selected 
daylighted location (at the proposed cut/fill line).  The bulk samples were collected from 
corrosion testing. 

 
2. Corrosion Tests 
 
The following corrosion tests were performed on native soil samples collected at the site. 

 
TEST TYPE NO. OF TESTS PERFORMED TESTING STANDARD 
Sulfate Content 2 CalTrans Test Method 417 
Chloride Content 2 CalTrans Test Method 422 
Resistivity 2 CalTrans Test Method 643 
pH 2 LaMotte Soil Test Method 

 
a. Selected samples of representative soils were tested for sulfate and chloride content, 

electrical resistivity and pH.  Sulfate content was tested to assess potential corrosion to 
exposed concrete.  Chloride content, resistivity and pH was tested to evaluate the 
potential corrosive characteristics of the site materials to steel reinforcement and buried 
metal utilities.  The results of this testing are presented in Table B1 of this Appendix. 

 
b. Sulfate test results classify concrete exposure to sulfates as negligible per 1997 UBC.  

The UBC (1997) provides the following recommendation for negligible exposure of 
concrete to sulfates: either Type I or Type II Portland Cement may be used in concrete 
for structures and concrete pipe that will be in contact with near finish grade soils.  Final 
recommendations for concrete should be in accordance with the latest UBC requirements.  
Chloride content and pH test results indicate no significant acidity of the soils.  
Resistivity test results indicate that the on-site soils are moderately corrosive to corrosive 
towards ferrous metals.  Additional grading on the site may warrant revisions to these 
findings.  All test results are summarized in Table B1 within this Appendix. 
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The following attachments complete this appendix: 
 
Laboratory Test Results 
 
• Corrosion Test Results on Soil Samples  Table B1 
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CORROSION TEST RESULTS ON SOIL SAMPLES 
 

Sample Location BS-1 

(0-2’) 

BS-2 

(0-2’) 

Soil Type – USCS SM SM 

   

Resistivity   

Saturated  (Ohm-cm) 1660  2723 

Corrosion Characteristic1
 Corrosive Moderately 

Corrosive 

   

Chemical Analyses   

PH 6.6 6.8 

Chloride CI (ppm) 3.6 35.1 

Sulfate   SO4  (%) 0.0005 0.0005 

Concrete exposure to sulfate2
 Negligible Negligible 

 

                                                 
1 County of Los Angeles Department of Public Works- Manual for Preparation of Geotechnical Reports, dated 
May 8, 2001 
2 Per 1997 UBC – Table 19-A-4 
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Minimum Footing Recommendations 

FOOTING DEPTHS (INCHES) 
ONE AND TWO STORIES THREE STORIES 

EXPANSION 
CLASSIFICATION 

(UBC) 

EXPANSION 
INDEX 
(UBC) PERIMETER INTERIOR PERIMETER 

CONTINUOUS 
FOOTING 

REINFORCEMENT INTERIOR 
Per structural 
requirements 

Very Low 0 to 20 18 12 24 18 

Low 21 to 50 18 12 24 18 
One # 4 Rebar Top 
and Bottom 

Medium 51 to 90 24 18 30 24 
One # 4 Rebar Top 
and Bottom 

High 91 to 130 30 18 36 30 
Two # 4 Rebars Top 
and Bottom 

• Minimum footing widths: 12 inches (one-story); 15 inches (two-story); 18 inches (three-
story); 24 inches for individual columns. 

• All footing depths are measured below lowest adjacent final grade. 
• The base of the garage door grade beam should be at the same elevation as that of the 

adjoining footings. 
• Garage slabs should be isolated from stem wall footings with a minimum 3/8” felt 

expansion joint.  
• Isolated exterior structural column footings should be tied back to the main foundation 

system in at least two (2) orthogonal directions (conventional foundations only). 
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Minimum Slab Recommendations 
 

Expansion 
Classification 

(UBC) 

Expansion 
Index 
(UBC) 

Slab upgrade 
Presoaking 

Slab Reinforcement 
Minimum 

Slab Thickness 
(Ref: PCA) 

Very Low 0 to 20 None #3 Rebar at 24” each way 

Low 21 to 50 

120 percent of 
optimum moisture 
content1 to 18 
inches depth 

#3 Rebar at 18” each way 
4 inches 

Medium 51 to 90 

130 percent of 
optimum moisture 
content to 24 
inches depth 

#4 Rebar at 16” each way 5 inches 

High  91 to 130 

140 percent of 
optimum moisture 
content to 36 
inches depth 

#4 Rebar at 14” each way 6 inches 

• Concrete for floor slabs should conform to the requirements contained in Chapter 19 of 
the 1997 edition of the Uniform Building Code. 

• Sand base should have a Sand Equivalent of 30 or greater (e.g., washed concrete sand). 
 
Minimum Slab Recommendations continued on back of this page 

                                                 
1 Optimum moisture content as determined by ASTM D1557 Test Method on subgrade soils. 
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Minimum Slab Recommendations (continued from front side of this page) 
 
• Interior area slabs, except garages may be tied to the footings as directed by the Structural 

Engineer.  For Medium and High Expansion Potential subgrades, dowels of No. 3 bars 
should be placed at 36 inches on centers in the footings and bent for alternating 
horizontal distances of 24 and 36 inches into the slab. 

• Vapor barrier for slabs-on-grade:  A sheet of 10-mil visqueen sandwiched between two, 
2-inch layers of compacted sand.  The vapor barrier must be properly lapped and/or 
sealed, and sealed around all plumbing structures and other openings.  Care should be 
taken to avoid punctures in the vapor barrier resulting from sharp objects in the subgrade 
and/or structures.  Equivalents are acceptable. 

• To reduce moisture intrusion beneath slabs on grade, utility trenches should be backfilled 
with lean concrete or concrete slurry at foundation perimeters.  The plug shall be under 
the full width of the footing and be extended along a minimum of 24-inch of trench 
length below the slab. 

• Materials from foundation and/or utility trench excavations should not be spread on slab-
on-grade areas unless it is compacted and tested. 

• Foundation excavations should be observed by a representative of this firm prior to 
placement of forms, reinforcement, or concrete, to verify that the excavations are 
embedded to the recommended depth into the recommended material.  The excavations 
should be moisture-conditioned and free of all loose or sloughed material prior to 
placement of concrete. 

• Foundations and floor slabs supported on subsoils with an expansion index greater than 
130 should be individually engineered based on actual details of the foundation system. 

 
Post-Tensioned Slabs 
 
As an alternative to conventional foundations, buildings may be supported on post-tensioned 
slabs, to be designed by a structural engineer in consultation with the geotechnical engineer.  
In addition, a post-tensioned slab is also recommended for VERY HIGH expansion potential 
soils (Expansion Index greater than 130), if encountered.  Post-tensioned slabs should have 
footings embedded a minimum of 12 inches below the lowest adjacent grade.  The slabs 
should be designed so that they can be deformed approximately 1 inch vertically over a width 
of 30 feet without distress in the event of shrinkage or swelling of the supporting soils.  The 
slab should be underlain by a vapor barrier sandwiched between two, 2-inch layers of 
compacted sand. 
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RECOMMENDED EARTHWORK SPECIFICATIONS 
 
The following specifications are recommended to provide a basis for quality control during 
the placement of compacted fill or backfill as applicable. 
 
1. Areas that are to receive compacted fill shall be observed by Allan E. Seward 

Engineering Geology, Inc. (AESEGI) prior to the placement of fill. 
 
2. All drainage devices shall be properly installed and observed by AESEGI and/or 

owner’s representative(s) prior to placement of backfill. 
 
3. Fill soils shall consist of imported soils or on-site soils free of organics, cobbles, and 

deleterious material provided each material is approved by AESEGI.  AESEGI shall 
evaluate and/or test the import material for its conformance with the report 
recommendations prior to its delivery to the site.  The contractor shall notify AESEGI 
72 hours prior to importing material to the site 

 
4. Fill shall be placed in controlled layers (lifts), the thickness of which is compatible 

with the type of compaction equipment used.  The fill materials shall be brought to 
optimum moisture content or above, thoroughly mixed during spreading to obtain a 
near uniform moisture condition and uniform blend of materials, and then placed in 
layers with a thickness (loose) not exceeding 8 inches.  Each layer shall be compacted 
to a minimum compaction of 90% relative to the maximum dry density determined 
per the latest ASTM D1557 test.  Density testing shall be performed by AESEGI to 
verify relative compaction.  The contractor shall provide proper access and level areas 
for testing. 

 
5. Rocks or rock fragments less than eight (8) inches in the largest dimension may be 

utilized in the fill, provided they are not placed in concentrated pockets, except rocks 
larger than four (4) inches shall not be placed within three (3) feet of finish grade. 

 
Rocks greater than eight (8) inches in largest dimension shall be taken offsite, or 
placed in accordance with the recommendation of the Soils Engineer in areas 
designated as suitable for rock disposal. 

 
6. Where space limitations do not allow for conventional fill compaction operations, 

special backfill materials and procedures may be required.  Pea gravel or other select 
fill can be used in areas of limited space.  A sand and portland cement slurry (2 sacks 

Allan E. Seward Engineering Geology, Inc.  Geology and Geotechnology 
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per cubic-yard mix) shall be used in limited space areas for shallow backfill near final 
pad grade, and pea gravel shall be placed in deeper backfill near drainage systems. 

 
7. AESEGI shall observe the placement of fill and conduct in-place field density tests on 

the compacted fill to check for adequate moisture content and the required relative 
compaction.  Where less than specified relative compaction is indicated, additional 
compacting effort shall be applied and the soil moisture conditioned as necessary 
until adequate relative compaction is attained. 

 
8. The Contractor shall comply with the minimum relative compaction out to the finish 

slope face of fill slopes, buttresses, and stabilization fills as set forth in the 
specifications for compacted fill.  This may be achieved by either overbuilding the 
slope and cutting back as necessary, or by direct compaction of the slope face with 
suitable equipment, or by any other procedure, which produces the required result. 

 
9. Any abandoned underground structures such as cesspools, cisterns, mining shafts, 

tunnels, septic tanks, wells, pipelines or others not discovered prior to grading are to 
be removed or treated to the satisfaction of the Soils Engineer and/or the controlling 
agency for the project. 

 
10. The Contractor shall have suitable and sufficient equipment during a particular 

operation to handle the volume of fill being placed.  When necessary, fill placement 
equipment shall be shut down temporarily in order to permit proper compaction of 
fills, correction of deficient areas, or to facilitate required field testing. 

 
11. The Contractor shall be responsible for the satisfactory completion of all earthwork in 

accordance with the project plans and specifications. 
 
12. Final reports shall be submitted after completion of earthwork and after the Soils 

Engineer and Engineering Geologist have finished their observations of the work.  No 
additional excavation or filling shall be performed without prior notification to the 
Soils Engineer and/or Engineering Geologist. 

 
13. Whenever the words “supervision”, “inspection” or “control” are used, they shall 

mean observation of the work and/or testing of the compacted fill by AESEGI to 
assess whether substantial compliance with plans, specifications and design concepts 
has been achieved, and does not include direction of the actual work of the contractor 
or the contractor’s workmen. 

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

FOR PLACEMENT OF TRENCH BACKFILL 

 
1. Trench excavations to receive backfill shall be free of trash, debris or other 

unsatisfactory materials prior to backfill placement, and shall be observed by Allan E. 
Seward Engineering Geology, Inc.  (AESEGI) representative. 

 
2. Except as stipulated herein, soils obtained from the excavation may be used as 

backfill if they are essentially free of organics and deleterious materials. 
 
3. Rocks generated from the trench excavation not exceeding three (3) inches in largest 

dimension may be used as backfill material.  However, such material may not be 
placed within 12 inches of the top of the pipeline.  No more than 30 percent of the 
backfill volume shall contain particles larger than 1 ½ inches in diameter, and rocks 
shall be well mixed with finer soil. 

 
4. Soils (other than aggregates) with a Sand Equivalent (SE) greater than or equal to 30, 

as determined by ASTM D 2419 Standard Test Method or at the discretion of the 
engineer or representative in the field, may be used for bedding and shading material 
in the pipe zone areas.  These soils are considered satisfactory for compaction by 
jetting procedures. 

 
5. No jetting will be permitted in utility trenches within the top 2 feet of the subgrade of 

concrete slabs-on-grade. 
 
6. Trench backfill other than bedding and shading shall be compacted by mechanical 

methods as tamping sheepsfoot, vibrating or pneumatic rollers or other mechanical 
tampers to achieve the density specified herein.  The backfill materials shall be 
brought to optimum moisture content or above, thoroughly mixed during spreading to 
obtain a near uniform moisture condition and uniform blend of materials, and then 
placed in horizontal layers with a thickness (loose) not exceeding 8 inches.  Trench 
backfills shall be compacted to a minimum compaction of 90 percent relative to the 
maximum dry density determined per the latest ASTM D1557 test. 
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7. The contractor shall select the equipment and process to be used to achieve the 
specified density without damage to the pipeline, the adjacent ground, existing 
improvements or completed work. 

 
8. Observations and field tests shall be carried on during construction by AESEGI to 

confirm that the required degree of compaction has been obtained.  Where 
compaction is less than that specified, additional compaction effort shall be made 
with adjustment of the moisture content as necessary until the specified compaction is 
obtained.  Field density tests may be omitted at the discretion of the engineer or his 
representative in the field. 

 
9. Whenever, in the opinion of AESEGI or the Owner’s Representative(s), an unstable 

condition is being created, either by cutting or filling, the work shall not proceed until 
an investigation has been made and the excavation plan revised, if deemed necessary. 

 
10. Fill material shall not be placed, spread, or rolled during unfavorable weather 

conditions.  When the work is interrupted by heavy rain, fill operations shall not be 
resumed until field tests by AESEGI indicate the moisture content and density of the 
fill are as specified. 

 
11. Whenever the words “supervision”, “inspection”, or “control” are used, they shall 

mean observation of the work and/or testing of the compacted fill by AESEGI to 
assess whether substantial compliance with plans, specifications and design concepts 
has been achieved. 

Allan E. Seward Engineering Geology, Inc.  Geology and Geotechnology 
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DRAINAGE AND EROSION CONTROL RECOMMENDATIONS 
 
Slopes and pads on this project were designed to direct surficial runoff away from structures 
and reduce water-induced surficial erosion/sloughing.  Permanent erosion control measures 
should be initiated immediately following completion of grading.  All constructed slopes will 
undergo some erosion when subjected to sustained water influx.  To maintain appropriate 
long-term drainage and erosion control, the following points should be considered in slope 
protection, landscaping, irrigation and modifications to slopes, pads and structures: 
 
1. All interceptor ditches, drainage terraces, down-drains and any other drainage devices 

should be maintained and kept clear of debris.  A qualified Engineer should review any 
proposed additions or revisions to these systems, to evaluate their impact on slope 
erosion. 

 
2. Retaining walls should have adequate freeboard to provide a catchment area for minor 

slope erosion.  Periodic inspection, and if necessary, cleanout of deposited soil and 
debris should be performed; particularly during and after periods of rainfall. 

 
3. The future developers should be made aware of the potential problems, which may 

develop when drainage is altered through landscaping and/or construction of retaining 
walls, and paved walkways.  Ponded water, water directed over slope faces, leaking 
irrigation systems, overwatering or other conditions which could lead to excessive soil 
moisture, must be avoided. 

 
4. Surficial slope soils may be subject to water-induced mass erosion.  Therefore, a 

suitable proportion of slope planting should have root systems, which will develop well 
below three feet.  We suggest consideration of drought-resistant shrubs and low trees 
for this purpose.  Intervening areas can then be planted with lightweight surface plants 
with shallower root systems.  All plants should be lightweight and require low 
moisture.  Any loose slough generated during the process of planting should be 
properly removed from the slope face(s). 

 
5. Construction delays, climate/weather conditions, and plant growth rates may be such 

that additional short-term, nonplant erosion control measures may be needed; examples 
would be matting, netting, plastic sheets, deep (5-feet) staking, etc. 

 

Allan E. Seward Engineering Geology, Inc.  Geology and Geotechnology 
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6. Major erosion can be initiated by seemingly insignificant events; rodent burrowing, 
human trespass (footprints, etc.), small concentrations of uncontrolled 
surface/subsurface water; or poor compaction of utility trench backfill on slopes. 

 
7. High and/or fluctuating water content in slope materials is a major factor in slope 

erosion and/or slope failures.  Therefore, all possible precautions should be taken to 
maintain a moderate and uniform soil moisture.  Slope irrigation systems should be 
properly operated and maintained and system controls should be placed under strict 
control. 
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EROSION CONTROL REFERENCES 
 
1. "Slope Protection for Residential Developments", National Academy of Sciences, Washington D.C. 

(1969). 
 
2. "Guide for Erosion and Debris Control in Hillside Areas", Department of Building and Safety, City of 

Los Angeles. (1970). 
 
3. "Slope Stability Report", Orange County Department of Building and Safety (1973). 
 
4. "Guides for Erosion and Sediment Control", Soil Conservation Service, Davis, California, U.S. 

Department of Agriculture (1977). 
 
5. "Rain-Care and Protection of Hillside Homes", brochure undated, published by Building and Safety 

Division, Los Angeles County Engineer. 
 
6. "Guidelines for Erosion and Sediment Control Planning and Implementation: Office of Research and 

Monitoring", U.S. Environmental Protection Agency (1972). 
 
7. "Resource Conservation Glossary", Soil Conservation Society of America (1970). 
 
8. "Standards and Specifications for Soil Erosion and Sediment Control Developing Areas", Soil 

Conservation Service, U.S. Department of Agriculture (1975). 
 
9. "Homeowners Guide for Debris and Erosion Control", Los Angeles County Flood Control District 

(undated). 
 
10. "Grading Guidelines (8 pages, stapled sheets)", Building and Safety Division, Department of County 

Engineer, County of Los Angeles (undated, but probably about 1977). 
 
11. "Biotechnical Slope Protection and Erosion Control", Donald H. Gray and Andrew T. Leiser, Robert E. 

Krieger Publishing Company, Malabuv, Florida, 1989. 
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CONSTRUCTION DIAGRAMS AND OIL WELL ABANDOMENT RECORDS 
 

Fill Over Natural Slope  Figure C1 
Cut Lot (Transitional) and Cut-Fill Lot (Transitional)  Figure C2 
Rock Disposal Windrows  Figure C3 
Fill Slope Over Natural Slope  Figure C4 
Fill Slope Toeing Out on Flat Alluviated Canyon  Figure C5 
Stability/Buttress Fill and Backdrain Detail Figure C6 
Canyon Subdrain Detail  Figure C7 
Retaining Wall Drainage Detail  Figure C8 
Fill Slope Compaction Requirement  Figure C9 
Settlement Monument  Figure C10 
Nearby Detail for Oil Well Setback  Figure C11 
Oil Well Abandonment Records 

• Burns Crist # 8, 9, 10 and 12 

• SADD # 4, 5, 6, 7, 8 and 9
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SLOPE STABILITY ANALYSES 
 
Introduction 
 
Table D1 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 40-scale 
critical cross sections of cut slopes, fill slopes and natural slopes for the currently proposed 
development of the 40-scale Rough Grading Plan for Tract 52584.  The total numbers of 
stability calculation runs presented in this report are eighty-six.  Based upon the results from 
the analyses, factors of safety for gross stability comply with County of Los Angeles 
minimum requirements.  
 
Remedial Measures 
 
Our slope stability analysis performed on Cross Section 34-34’ indicates that ECS-1 satisfies 
Los Angeles County minimum factor of safety, however due to the presence of landslide 
Qls-6, we have recommended that this slope be constructed as a stability fill and that 
landslide Qls-6 be placed within a geologically recommended Restricted Use Area (RUA). 
 
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 D1, are the lowest values 
obtained. 
 
Geometry and Groundwater 
 
As shown on the respective 40-scale 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.  
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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. 
 
In general a static water table was modeled at the proposed golf course area and an assumed 
pore-pressured parameters (ru of 0.10) was utilized where a future source of ground water 
could exist, directly above and directly updip of the slope. 

Where rapid drawdown and steady state seepage conditions were expected adjacent to 
planned debris basins, those conditions were included in the analyses.  Backdrains are 
proposed for all Stability Fill/Buttress slopes. 
 
Shear Strength Parameters 
 
The shear strength parameters utilized in the slope stability analyses remain the same as the 
values presented and utilized in our August 27, 2004 report and are presented below for 
reference. 
 

STATIC PSEUDOSTATIC 
UNIT WEIGHT 

MATERIALS 
(PCF) PHI 

(DEG.) 
C 

(PSF) 
PHI C 

(DEG.) (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 

 

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



Los Valles Land and Golf, LLC Job No:  04-1617LV-5 
September 17, 2004 Page D3 

APPENDIX D 

Methods of Analysis 
 
The computer program GSTABL7, originally written by Purdue University and updated by 
Garry H. Gregory, Gregory Geotechnical Software 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 methods for both circular and planar surfaces.  In many cases, exit of slip planes at 
the ground surface is not known.  For this report, GSTABL7 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 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. 

Rapid Drawdown and Steady-State Seepage Stability Evaluation 

We have analyzed the slope stability of the proposed debris basin slopes.  The methods used 
in our analyses and the results of our analyses are presented within this Appendix.  We have 
analyzed the critical slope designs for the following conditions: 

Stability analyses of the highest proposed 2:1 (h:v) debris basin upstream slope 
considering potential rapid drawdown conditions. 

Stability analyses of the highest proposed 2:1 (h:v) debris basin downstream slope 
considering potential steady-state seepage conditions. 

The 2:1 upstream fill slope of the proposed debris basin at the northern portion of the site 
between Cut-Slope CS-8 and Cut-Slope CS-25 is the highest proposed on the site at 15 feet.  
The results of the analyses indicate that the analyzed slope has a safety factor of at least 1.5 
under static conditions and 1.1 under pseudostatic conditions, which meet Los Angeles 
County minimum safety requirements for slope stability.  The results of our analyses for 
rapid drawdown conditions of this slope are presented within this Appendix. 
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The highest proposed downstream dike slope is also proposed within the same debris basin.  
The top of the dike for this basin is approximately 20 feet wide.  The downstream slope 
contains a combination 2:1 and 3:1 fill slope with a height of approximately 11 feet.  The 
results of our analyses indicate that the analyzed slope has a safety factor greater than 1.5 
under static conditions and 1.1 under pseudostatic conditions, which meet Los Angeles 
County minimum safety requirements for slope stability.  The results of our analyses for 
steady-state seepage conditions of this slope are presented within this Appendix. 

Surficial Stability Evaluation 

Surficial stability of fill and cut slopes was not analyzed using the “Infinite Slope” method 
since the lower-bound cohesion value of bedrock and proposed fill materials is greater than 
250 psf.  Recommended stability fills are shown on the Geologic/Geotechnical Maps for cut 
slopes that are proposed with thin terrace deposits (Qt), or have fill over cut configurations.  
Surficial stability calculations were not performed on natural slopes because the proposed 
grading configuration and our debris flow hazard mitigation measure precluded the need for 
analyzation. 

Conclusion 
 
The analyzed 40-scale cut slopes, proposed grades, remedial grades and compacted fill slopes 
comply with Los Angeles County minimum requirements for gross stability under static and 
pseudostatic loading conditions and for surficial stability, as applicable, provided our 
recommendations are followed and incorporated into project construction.  The results of the 
stability analyses are summarized in Table D1. 
 
The following attachments complete this Appendix. 
 
Slope Stability Analyses Results Table D1 
Slope Stability Diagrams and Data Sheets for Run No. 1 through 86 
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1 SLOPE STABILITY ANALYSES RESULTS
 

FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
RUN 2 COMMENTS Pseudostatic
NO. 

(Coeff = 0.15) 
Bedding plane 

search 
Pseudostatic is not critical and therefore 
not performed 

1-1’ G1S1A CS-5 Janbu 2.01 - 1 

Upper silty claystone bed analyses.  
Pseudostatic is not critical and therefore 
not analyzed. 

2-2’ G2S1B Natural Slope 
Upper silty clay 
stone bedding 

plane 
2 Janbu 2.76 - 

2-2’ G2S1A Natural Slope Lower clay bed 
bedding plane 

Pseudostatic is therefore not critical and 
not analyzed. 

Janbu 1.85 - 3 

3-3’ G3S1E Natural Slope Bedding plane, 
upper area 

Janbu 1.59 - 4 Search in upper area, critical surface 

Bedding plane, 
upper area 

3-3’  G3PS1E Natural Slope Janbu - 1.12 5 Pseudostatic analyses  

3-3’ G3S1A Natural Slope 
Bedding plane 

search  Deeper Search Janbu 1.70 - 6 
Silty Claystone bed (silty claystone) 

3-3’ G3PS1A Natural Slope Bedding plane 
search 

Janbu - 1.15 7 Pseudostatic analyses  

3-3’ G3S1B Natural Slope 
Bedding plane 
search (upper 

slope area) 
Janbu 1.63 - 8 Entire Slope 

3-3’ G3PS1B Natural Slope 
Bedding plane 
search (upper 

slope area) 
Janbu - 1.15 9 Pseudostatic analyses  

                                                 
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 Peak shear strength values were not utilized. 
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FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
RUN 2 COMMENTS Pseudostatic
NO. 

(Coeff = 0.15) 

3-3’ G3S1D Natural Slope 
Bedding plane 
search (deeper 

search) 

Pseudostatic is not critical and therefore 
not analyzed. 

Janbu 1.70 - 10 

Pseudostatic is not critical and therefore 
not analyzed. 

3-3’ G3S11A Natural Slope Bishop 2.41 - 11 Circular search 

Bedding plane 
search 4-4’ G4S1B 

CS-6 and 
Natural Slope 

Janbu 1.55 - 12 Critical surface 
(silty claystone) 

4-4’ G4PS1B 
CS-6 and 

Natural Slope 
Bedding plane 

search 
Janbu - 1.11 13 Pseudostatic analyses 

Increase the box height.  Pseudostatic 
analyses is not critical in compare to Run 
No. 13 analyses and therefore not 
analyzed. 

4-4’ G4S1A 
CS-6 and 

Natural Slope 
Bedding plane 

search 
Janbu 1.57 - 14 

4-4’ G4S1D 
CS-6 and 

Natural Slope 
Pseudostatic analyses is not critical and 
therefore not analyzed. 

Bishop 2.49 - 15 Circular search 

5-5’ G5S1A Natural Slope Bedding plane 
search 

Janbu 1.65 - 16 Critical surface 

5-5’ G5PS1A Natural Slope Bedding plane 
search 

Janbu - 1.27 17 Pseudostatic analyses 

5-5’ G5S2A Natural Slope Bedding plane 
search 

Shallow search, pseudostatic analyses is 
not critical and therefore not analyzed 

Janbu 1.89 - 18 

5-5’ G5S3A Natural Slope Bedding plane 
search 

Deeper search, pseudostatic analyses is 
not critical and therefore not analyzed. 

Janbu 1.75 - 19 

Circular analyses. Pseudostatic analyses 
is not critical and therefore not analyzed 

5-5’ G5S4A Natural Slope Circular search Bishop 2.31 - 20 
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APPENDIX D 

FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
RUN 2 COMMENTS Pseudostatic
NO. 

(Coeff = 0.15) 
CS-7 and 

Bedding plane 
search 

6-6’ G6S1A Natural Slope 
Above 

Janbu 1.88 - 21 Critical surface 

6-6’ G6PS1A 
CS-7 and 

Natural Slope 
Above 

Bedding plane 
search 

Janbu - 1.36 22 Pseudostatic analyses  

6-6’ G6S2A 
CS-7 and 

Natural Slope 
Above 

Bedding plane, 
deeper search 

Pseudostatic analysis is not critical and 
therefore not analyzed. 

Janbu 2.06 - 23 

6-6’ G6S3A 
CS-7 and 

Natural Slope 
Above 

Bedding plane, 
shallower search 

Pseudostatic analysis is not critical and 
therefore not analyzed. 

Janbu 1.99 - 24 

6-6’ G6S4A 
CS-7 and 

Natural Slope 
Above 

Pseudostatic analysis is not critical and 
therefore not analyzed. 

Bishop 2.66 - 25 Circular search 

7-7’ G7S1B Natural Slope 
Bedding plane 

search Janbu 1.56 - 26 Critical surface 
(silty claystone) 

7-7’ G7PS1B Natural Slope Bedding plane 
search 

Janbu - 1.11 27 Pseudostatic analyses  

7-7’ G7S1C Natural Slope 
Bedding plane 
search (deeper 

search) 

Pseudostatic is not critical in compare to 
Run No. 27. 

Janbu 1.58 - 28 
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APPENDIX D 

FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
RUN 2 COMMENTS Pseudostatic
NO. 

(Coeff = 0.15) 

7-7’ G7S1A Natural Slope 
Bedding plane 

search (shallower 
search) 

Pseudostatic is not critical in compare to 
Run No. 27. 

Janbu 1.58 - 29 

Pseudostatic analysis is not critical and 
therefore not analyzed. 

7-7’ G7S1D Natural Slope Bishop 2.46 - 30 Circular search 

Bedding plane 
search 

Circular analyses are not critical and 
therefore not performed 

9-9’ G9S1A CS-25 Janbu 2.70 - 31 

Bedding plane 
search 

9-9’ G9PS1A CS-25 Janbu - 1.69 32 Pseudostatic analysis  

Analyzed along clay bed with tank load.  
Pseudostatic is not critical and therefore 
not analyzed. 

33 10-10’ G10S1A CS-26 Janbu 3.10 - Clay bed 

Analyzed along clay bed without tank 
load. Pseudostatic is not critical and 
therefore not analyzed. 

34 10-10’  G10S1B CS-26 Janbu 2.54 - Clay bed 

11-11’ G11S1A Natural Slope 
Bedding plane 

search Analyzed without Qt. (Sensitivity analyses) 
critical surface compare to Run No. 36 

Janbu 1.58 - 35 
(silty claybed) 

11-11’ G11S1C Natural Slope Bedding plane 
search 

Janbu 1.59 - 36 Analyzed with Qt 

11-11’ G11PS1C Natural Slope Bedding plane 
search 

Janbu - 1.12 37 Pseudostatic analysis  

11-11’ G11S1D Natural Slope Bedding plane 
search 

Pseudostatic analyses is not critical and 
therefore not analyzed 

Janbu 1.78 - 38 

Pseudostatic analyses is not critical and 
therefore not analyzed. 

11-11’ G11S1E Natural Slope Circular search Bishop 1.83 - 39 

12-12’ G12S11 Natural Slope  
Bedding plane 

search 
Analyzed 29° bedding plane below Qt Janbu 2.12 - 40 
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APPENDIX D 

FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
RUN 2 COMMENTS Pseudostatic
NO. 

(Coeff = 0.15) 

12-12’ G12PS11 Natural Slope  Bedding plane 
search 

Janbu  1.55 41 Pseudostatic analysis  

12-12’ G12S12 Natural Slope  
Bedding plane 
search (deeper 

search) 

Pseudostatic analysis is not critical and 
therefore not performed. 

Janbu 2.32 - 42 

Analyzed without Qt, Pseudostatic 
analysis is not critical and therefore not 
performed. 

12-12’ G12S1A Natural Slope  
Bedding plane 

search (shallower 
search) 

43 Janbu 2.17 - 

Circular search through Qt. Pseudostatic 
analysis is not critical and therefore not 
performed. 

44 12-12’ G12S20 Natural Slope  Janbu 2.60 - Circular search 

Bedding plane 
search 14-14’ G14S1A CS-28 Janbu 1.77 - 45 Critical surface (silty claystone 

bed) 
Bedding plane 

search 
14-14’ G14PS1A CS-28 Janbu - 1.30 46 Pseudostatic analyses  

Deeper search. Bedding plane 
deeper search 

47 14-14’ G14S1B CS-28 Janbu 2.28 - Pseudostatic analysis is not critical and 
therefore not analyzed. 

Bedding plane 
search 

18-18’ G18S1A CS-12 Janbu 1.69 - 48 Critical surface 

Bedding plane 
search 

18-18’ G18PS1A CS-12 Janbu - 1.22 49 Pseudostatic analyses  

Silty claystone 
bed located ± 60’ 
below the toe of 

2:1 

Highest Cut Slope 21-21’ G21S1A CS-11 Janbu 1.81 - 50 
Critical surface 
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APPENDIX D 

FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
RUN 2 COMMENTS Pseudostatic
NO. 

(Coeff = 0.15) 
silty claystone 

bed 
21-21’ G21PS1A CS-11 Janbu - 1.25 51 Pseudostatic analysis  

Upper region search. Pseudostatic 
analysis is not critical and therefore not 
analyzed. 

Upper silty clay 
bed, bedding 

plane 
52 Janbu 2.88 - 21-21’ G21S1B CS-11 

Below the silty 
clay bed, bedding 

plane 

Deeper search. Pseudostatic analysis is 
not critical and therefore not analyzed. Janbu 3.61 - 21-21’ G21S1C CS-11 53 

Pseudostatic analysis is not critical and 
therefore not analyzed. 21-21’ G21S1D CS-11 Bishop 2.55 - 54 Circular search 

Pseudostatic analysis is not critical.  
Based on subsurface exploration no silty 
claystone or clay beds, therefore silty 
claystone and clay beds are not modeled 
in analyses.  This section is considered 
more critical than 24-24’ and 23-23’ (higher 
and steeper).  24-24’ and 23-23’ are 
underlain by same sandy bedrock per 
borings BA-5, BA-8 and BA-10. 

22-22’ G22S1A Natural Slope Bedding plane 
TQs search 

55 Janbu 2.10 - 

22-22’ G22S1B Natural Slope TQs search 
(deeper search) 

Deeper search. Pseudostatic analysis is 
not critical and therefore not analyzed. 

Janbu 2.36 - 56 

Critical circular surface.  Pseudostatic 
analysis is not critical and therefore not 
analyzed. 

57 22-22’ G22S1D Natural Slope Bishop 2.13 - Circular search 

Critical surface.  Pseudostatic analysis is 
not critical and therefore not analyzed. 

22-22’ G22S2A Fill Slope Janbu 2.05 - 58 Circular search 

Bedding plane 
search 

Pseudostatic analysis is not critical and 
therefore not analyzed. 

27-27’ G27S1A CS-30 Janbu 5.80 - 59 
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APPENDIX D 

FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
RUN 2 COMMENTS Pseudostatic
NO. 

(Coeff = 0.15) 
Bedding plane 

search 
Pseudostatic analysis is not critical and 
therefore not analyzed. 

27-27’ G27S1B CS-30 Janbu 3.81 - 60 

28-28’ G28S1C 
Natural Slope 

and CS-30 
above 

Janbu 1.57 - 61 Circular Search Critical surface. 

28-28’ G28PS1C 
Natural Slope 

and CS-30 
above 

Janbu - 1.18 62 Circular Search Pseudostatic analyses. 

Analyzed critical fill slope (highest 2:1(H:V) 
fill slope). 

31-31’ G31S1A Fill Slope Janbu 1.85 - 63 Circular search 

31-31’ G31PS1A Fill Slope Janbu - 1.26 64 Circular search Pseudostatic analyses  
Pseudostatic analysis is not critical and 
therefore not analyzed.  

32-32’ G32S1E Natural Slope Janbu 1.93 - 65 Circular search 

Existing Cut Slope ECS-1 and adjacent 
area anticipated to expose landside Qls-6 
material. Recommended placement of Qls-
6 into a Restricted Use Area  

34-34’ G34S1A ECS-1 Janbu 2.09 - 66 Slide Plane 

Minimum factor of safety. 
67 34-34’ G34S2A ECS-1 Janbu 2.03 - Slide plane Recommended placement of Qls-6 into a 

Restricted Use Area 
Pseudostatic 

analysis 
34-34’ G34PS2A ECS-1 Janbu - 2.33 68 Used peak shear strength in this analysis. 

Slide mass above 
the 120’ wide 

bench, bedding 
plane search 

Upper slope, bedding plane search in cut 
area. 

34-34’ G34S2B ECS-1 Janbu 15.50 - 69 

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

FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
RUN 2 COMMENTS Pseudostatic
NO. 

(Coeff = 0.15) 
Slide mass above 

the 120’ wide 
bench, circular 

search 

34-34’ G34S2C ECS-1 Bishop 7.12 - 70 Upper slope, circular analysis in cut area. 

Bedding plane 
search 

35-35’ G35OS1A ECS-2 Janbu 2.78 - 71 With groundwater 

Bedding plane 
search 

35-35’ G35PS1A ECS-2 Janbu - 1.58 72 Pseudostatic analyses  

Bedding plane 
search 

37-37’ G37S1A CS-35 Janbu 1.60 - 73 Ascending natural slope. Critical surface. 

Bedding plane 
search 

37-37’ G37PS1A CS-35 Janbu - 1.13 74 Pseudostatic analyses  

Circular analyses. Pseudostatic analyses 
is not critical and therefore not performed. 

37-37’ G37S1B CS-35 Bishop 2.43 - 75 Circular 

Bedding plane 
search 

41-41’ G41S1A CS-10 Janbu 2.23 - 76 Proposed Cut Slope 10. Critical Surface. 

Bedding plane 
search 

41-41’ G41PS1A CS-10 Janbu - 1.57 77 Pseudostatic analyses  

Bedding plane 
search 

42-42’ G42S1A CS-13 Janbu 1.72 - 78 Proposed Cut Slope 13. Critical Surface. 

Bedding plane 
search 

42-42’ G42PS1A CS-13 Janbu - 1.21 79 Pseudostatic analyses  

Circular analyses. Pseudostatic analyses 
is not critical and therefore not performed. 

42-42’ G42S1B CS-13 Bishop 2.53 - 80 Circular 

Bedding plane 
search 

44-44’ G44S1A CS-3 Janbu 1.88 - 81 Pseudostatic analyses  

Bedding plane 
search 

45-45’ G45S1A CS-5 Janbu 1.91 - 82 Proposed Cut Slope 5. Critical Surface. 
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APPENDIX D 

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

FACTOR OF SAFETY 
CROSS 

SECTION 
FILE 

NAME 
SLOPE 

DESIGNATION 
ANALYZED PLANE METHOD 

Static 
Pseudostatic2 
(Coeff = 0.15) 

COMMENTS 
RUN 

NO. 

45-45’ G45PS1A CS-5 Bedding plane 
search 

Janbu - 1.33 Pseudostatic analyses  83 

45-45’ G45S1B CS-5 Circular Bishop 2.92 - Circular analyses. Pseudostatic analyses 
is not critical and therefore not performed. 

84 

N/A GM1A N/A Circular Bishop 2.02 - 15 foot 2:1 Fill Slope with rapid drawdown 
of adjacent debris basin 

85 

N/A GM2A N/A Circular Bishop 3.04 - 
Combination 11 ft. 2:1 and 3:1 debris basin 
dike downstream Fill Slope with steady 
state seepage conditions 

86 
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