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1.   INTRODUCTION 

 

1.1  Purpose 

 

This report presents the results of the geotechnical feasibility assessment performed by Leighton 

and Associates, Inc, (Leighton) for the proposed residential development within Tentative Tract 

063022 in Santa Clarita, California. The report also includes preliminary geotechnical 

recommendations for use in the planning and preliminary design of the development. 

 

1.2  Site Location and Description 

 

The subject site is approximately 185 acres in size and is located on the south side of the Santa 

Clara River in the City of Santa Clarita California (Figure 1 - Site Location Map). Site 

topography consists of a wide canyon bottom with gentle slope gradients trending downward 

from the southeast to the Santa Clara River on the northwest. Relatively steep-sided ridge lines 

border the site on the southwest, southeast, and east. Bordering ridges are inclined at gradients 

ranging from approximately 3:1 (horizontal to vertical) to approximately 1:1. Two bedrock 

outcrops of approximately 25 and 40 feet in height are located in the western and north-central 

portions of the property. Site elevations range from approximately 1,550 feet above mean sea 

level (msl) in the northwest portion of the site to approximately 1,730 feet (msl) in the southeast 

portion of the site. 

 

An active railroad grade crosses the northern portion of the site and a floodway boundary crosses 

the southwestern site comer. Two gas line easements and an older abandoned railroad grade cross 

the center of the site from east to west. 

 

1.3  Proposed Development 

 

It is Leighton's understanding that the proposed development will consist of 105 residential lots 

(Lots 1 to 105). Lots 1 through 100 will be located south of the railroad right-of-way and Lots 

101 to 105 will be located north of the active railroad right-of-way. An open space lot, designated 

Lot 106, will be located north of the railroad right-of-way and east of Lot 101. The locations of 

the lots are shown on the Geotechnical Map, Plate 1. 

 

It is also Leighton's understanding that the proposed development will comprise one to two-story 

single family detached wood structures, together with the associated streets and flatwork. 

Subterranean structures do not appear to be planned at this point; however, it is anticipated that 

the proposed development will include earth retaining structures. 

 

The proposed development will also include three detention basins: one adjacent to Lot 14 in the 

southeastern comer of the site, a second between Lots 9 and 10 at the eastern site margin, and a 

third north of Lot 1 in the northeastern comer of the site. 

 

Access to the site will be from Lost Canyon Road in the northwestern portion of the site 

and from "E" Street in the southern part of the site. A bridge with a span of approximately 275 

feet is planned for Lost Canyon Road, and a second bridge with a span of approximately 160 feet 

is planned for a future street near its intersection with the northern terminus of "E" Street. 

 

Cut slopes up to 40 feet in height and a gradient of 2: 1 (horizontal: vertical) are planned to 

descend to Lost Canyon Road at the northwest site margin. A cut slope up to 50 feet in height is 

planned in the southeastern portion of the site, behind Lots 15 through 17. Offsite and to the east 

.. 



of the project, two cut slopes are planed: one up to 30 feet in height and descending to Lots 1 

through 4, and a second almost 100 feet in height descending to Lots 10 through 13 in the 

southeastern portion of the site. 

 

A fill slope up to approximately 25 feet in height is planned from the northern margin of Lots 66 

through 68. 

 

1.4   Previous Investigations 

 

Leighton had previously performed several geotechnical investigations at the subject site; 

including investigations for the previously proposed Tract 34466 (see referenced reports). The 

information obtained from these investigations was used in preparing this current report where 

relevant. 

 

A brief summary of the scope of work and findings for the prior Leighton geotechnical 

investigations is as follows: 

 

Leighton, 1985a: 

This report was for the preliminary geotechnical investigation for the previously proposed 

Tentative Tract 34466, Sulphur Springs, Los Angeles, California. The investigation included: 

 

 Excavation of 13 bucket-auger borings (Bl through B13). 

 Analyses of the geotechnical conditions and opportunities and constraints for the 

  subject site. 

 Concluded that Tentative Tract 34466 is geotechnically suitable for residential 

 development. 

 Conclusions and recommendations for construction at the tract. . Identified a liquefaction 

hazard in portions of the site. 

 

Leighton, 1985b: 

 Provided two additional cross-sections and depicted zones of potential 

 liquefaction. 

 

Leighton, 1986a: 

 Geotechnical review of the revised Tentative Tract Map 34466 that concluded that the 

changes in the subject tentative tract plan were minimal, and that the previous 

geotechnical recommendations remained applicable to the revised tentative tract map. 

 

Leighton, 1986b: 

 Provided a response to the County of Los Angeles Soils Engineering and 

 Engineering Geology Review Sheets pertaining to the previously proposed 

 Revised Tentative Tract 34466. 

 

Leighton, 1989a: 

 Previous Leighton report and grading plan had been approved by the County of 

 Los Angeles. 

 Leighton evaluated the geotechnical conditions pertaining to a revised grading 



 plan by Lind and Hillerud dated September 7, 1988. 

 Evaluation included excavation of 10 additional exploratory backhoe trenches. 

Leighton, 1986b: 

 Provided geotechnical input for the environmental impact report regarding 

 liquefaction potential. 

 Concluded that the liquefaction hazard in the southern portion and in bedrock 

 areas is very low to nil. 

 Recommended special foundations in the northern portions of the site. 

Leighton, 1986b: 

 Supplemental Liquefaction Evaluation for Vesting Tentative Tract 34466. 

 Included 14 additional borings utilizing a hollow-stem drill rig. 

 Concluded that Leighton's previous borings (1985a) were drilled after the 

unusually heavy rainfall year of 1984. Well records for this period show ground water 

levels to be within 5 feet of the highest recorded for the area. 

 Concluded that residential irrigation of 26 inches per year would correspond to a 

 5:1: -foot increase in ground water levels at the subject site. 

Leighton, 1990a: 

 Supplemental Liquefaction Evaluation; provided analyses and mitigation in 

 accordance with the prevailing standards and practices at that time. 

Leighton, 1990b: 

 Response to Geotechnical Review by Los Angeles County specific to previously 

 proposed Vesting Tentative Tract 34466. 

Leighton, 1990c: 

 Review of new tentative tract map 34466; bedrock strength parameter were 

 summarized, and peak strength parameters were utilized for slope stability 

 analyses for seismic loading conditions. 

Leighton, 1990d: 

 Response to review of Draft Environmental Impact Report. 

 Reiterated the previous recommendation for removal and recompaction of the top 

5 feet in areas with low potential of liquefaction in addition to utilizing posttensioned 

foundations, also recommended an additional 10 to 15 feet of compacted fill in the areas 

of highest liquefaction potential will reduce liquefaction potential significantly. 

 Concluded that other methods of ground preparation and foundation design, such as 

vibro-flotation, or the use of pile foundations, were not warranted for the proposed 

project. 

 

1.5   Purpose and Scope of Current Investigation 

 

The purpose of this investigation was to assess the feasibility of Tentative Tract 063022 and to 

provide preliminary geotechnical recommendations for use in the planning and preliminary 

design of the proposed development. 

 

Leighton performed the following tasks as part of the current scope of work: 

 

 Reviewed Leighton's pre-existing soils and geology reports conducted for the subject site, 

(see Appendix A - References). 



 Assessed geologic hazards as referenced by the following: 

 

- State of California Alquist Priolo Earthquake Fault Zones Map;  

- State of California Seismic Hazard Zones Map; and, 

- Regional geologic maps contained in Leighton's in house library. 

 

 Performed a preliminary site reconnaissance and geologic mapping of surface on-site 

conditions. 

 

 Produced a Geotechnical Map from Leighton's previous onsite explorations, geologic 

resources in Leighton's in-house library as well as information gathered during onsite 

geologic mapping. 

 

 Performed a preliminary assessment of the stability of the proposed slopes. 

 

 Performed a site reconnaissance to evaluate access to, and to mark, the intended boring 

locations. 

 

 As required by State law, contacted Underground Service Alert a minimum of two 

working days prior to fieldwork mobilization such that underground utilities could be 

located and marked by others. 

 

 Drilled, logged, and sampled two borings to total depths of 61.5 and 51.5 feet (bgs) with 

a sample interval of no more than every 5 feet. 

 

 Performed laboratory testing on selected samples including:  

- In-situ moisture/density; and 

- Gradation. 

 

 Performed Engineering analysis to assess:  

- Anticipated removal limits;  

- Preliminary slope stability;  

- Liquefaction assessment; and  

- Allowable bearing pressure. 

 

 Prepared this report summarizing our findings and conclusions. 

 



2.   GEOLOGIC FINDINGS 

 
2.1  Geologic Setting 

 

The subject site is located within the western portion of the Transverse Ranges Geomorphic 

Province and more specifically within the central portion of the San Gabriel Mountains. The 

Transverse Ranges are a belt of east/west-trending folds and associated thrusts that formed in 

response to northeast to north-northeast crustal shortening that initiated in Pliocene time, 

approximately 4 to 5 million years before the present. The area continues to undergo intense 

deformation by geological standards. This regional northsouth compression causes the bedrock 

units to become progressively folded and faulted, forming valleys (such as the Santa Clara River 

Valley, Simi Valley, the Oxnard Plain, and the Ventura and Ojai Valleys), and uplands (including 

the San Gabriel Mountains, Oakridge-Santa Susanna Mountains, the Santa Monica Mountains, 

the Simi Hills, Big Mountain, South Mountain, and the Topatopa Mountains), that are generally 

bounded by reverse faults and/or thrust faults, which generally dip north along the southern range 

fronts and dip south along the northern range fronts. 

 

The attached Figure 2 (Regional Geologic Map) shows the geologic conditions in the vicinity of 

site. The bedrock on site exhibits relatively consistent dips to the west and slightly north of west 

with isolated southwest dips in the northeast portion of the site. Dip angles on site range from 

approximately 13 degrees to the west on the western portion of the site to 35 degrees on the 

northwest portion of the site. 

 

2.2  Earth Materials 

 

The earth materials underlying the site consist of artificial fill, surficial alluvial soils, terrace 

deposits and recent landslide debris underlain by Tertiary sedimentary bedrock assigned to the 

Miocene age Mint Canyon Formation. A description of each of the geologic units encountered at 

the site follows: 

 

The majority of the subject site is underlain by Quaternary alluvium, Quaternary Older Alluvium 

as well as by siltstones, sandstones, and conglomeratic bedrock of the Mint Canyon Formation. 

Quaternary Terrace deposits have been mapped 

 

Artificial Fill - Uncertified (Afu): 

 

Artificial fill soils have been mapped along the trend of the active as well as the abandoned 

railroad grade. The active railroad grade has an approximate maximum height of 27 feet and an 

approximate width of 205 feet. The abandoned railroad grade is approximately 14 feet high at its 

highest point and is approximately 100 feet wide. 

 

Although not observed during Leighton's field investigation, artificial fill should be anticipated 

along portions of the adjoining roads. 

 

Ouaternary Alluvium (QoL): 

 

Alluvial materials consist of stream-channel deposits of silts, sands, and gravels that are 

transported by surface water, and are restricted to the bottoms of the main canyons and tributary 

channels. Alluvial deposits along the northern portions of the site in the vicinity of the Santa 

Clara River have been mapped as Quaternary Alluvium (Qal). Quaternary Alluvium encountered 



in Leighton's borings consists primarily of gray, brown, or slightly orangish brown silts and sands 

with varying amounts of clay and gravel. 

 

Quaternary Older Alluvium (Qoal): 

 

Alluvial materials encountered on the southern portion of the site have been mapped as 

Quaternary Older Alluvium. The Quaternary Older Alluvium consists of orange-brown to 

reddish-brown silts and sands with varying amounts of clay and gravel. 

 

Terrace Deposits (Ot): 

 

Terrace deposits were encountered as capping units overlying Mint Canyon bedrock on the 

outcrops located on the western and north-central portion of the property. Terrace deposits also 

were observed as remnants of older eroded surfaces along the northeastern portion of the site. The 

terrace deposits primarily consist of light brown silty sands with occasional subrounded gravelly 

layers. 

 

Mint Canyon (Tmc): 

 

The Mint Canyon Formation underlies the site and is exposed in the areas of higher topographic 

relief. This formation is Miocene in age and is believed to have been deposited in westward 

flowing streams and in a valley bottom fresh water lake (Dibblee, 1996). Mint Canyon Formation 

bedrock onsite consists of interbedded claystones, siltstones, sandstones, and conglomerates 

which are slightly to moderately friable and slightly to highly weathered. 

 

2.3   Groundwater 

 

The shallowest groundwater encountered in Leighton's borings was observed at a depth of 15 feet 

(bgs) in Boring 4 on October 26, 1984, and in Boring 9 on October 31, 1984. The historic high 

groundwater depths in the vicinity of the northern portion of the site (north of the active railroad 

grade) are reported as 5 to 25 feet (bgs) and as 25 feet (bgs) or not evaluated south of the active 

railroad grade (State of California, 1998b). The groundwater flow direction beneath the site is 

assumed to the northwest, generally following topography. 

 



3.   FAULTING AND SEISMICITY 

 
3.1   Faulting 

 

There are several unnamed faults mapped through the site. These faults are well exposed in the 

railroad cut slopes. They offset the Mint Canyon Formation but do not disturb the overlying 

Pleistocene terrace deposits. The faults do not exhibit signs of recent activity and probably 

originate under similar post-depositional conditions as the Sulphur Springs fault to the west of the 

site. 

 

No active faults have been mapped at, or are known to project towards, the project site. The 

project site does not lie within an Alquist-Priolo Earthquake Fault Zone, (APEFZ): (Hart, E. W., 

and Bryant, W. A., 1999; State of California, 2000). 

 

For the purposes of providing seismic design for planned construction, active faults in California 

have been designed as seismic sources and classified designed as Type A, B, or C faults. Type A 

faults are those that are capable of producing a Maximum Moment Magnitude Earthquake of 

M>7.0 and have a slip rate of greater than 5 mm/year. Type C faults are those that are only 

capable of producing an Earthquake with a Maximum Moment Magnitude of less than 6.5 and 

have a slip rate of less than mm/year. Type B faults are those which have a Moment Magnitude 

and slip rate characteristics in between those of Type A and Type C faults. Seismic source Type 

C's have not been designated in California because they have been judged not to have a 

significant impact on seismic design. 

 

The nearest Seismic Source Type A Fault to the site is the San Andreas Fault (1857 rupture) 

(Jennings, C. W., 1994), at a distance of approximately 7 km to the southwest of the site. The 

nearest Seismic Source Type B Fault is the Sierra Madre (San Fernando) Fault located 

approximately 2 km southwest of the project site (Jennings, C. W., 1994). 

 

3.2   Probabilistic Seismic Hazard Assessment 

 

A probabilistic seismic hazard assessment (PSHA) was performed for the site in accordance with 

the requirements of the 2002 edition of the County of Los Angeles Building Code (LABC), which 

states that the design-basis earthquake is the ground motion that has a 10% probability of 

exceedance in a 50-year time period, that is, a ground motion with an average 475-year return 

period. In order to estimate this ground motion, a probabilistic seismic hazard analysis was 

performed for the site using the computer program FRISKSP (Blake, 2000). For the project site, a 

central representative location of 34.4218°N latitude; 118.4070oW longitude was selected for use 

in the analyses. 

 

The PSHA considered various magnitudes of earthquakes that major active or potentially active 

faults within a 100-km radius of the site could produce along their respective fault lengths. The 

attenuation relationships of Boore, et al. (1997), Campbell (1997, 2000), and Sadigh, et al. (1997) 

were used in the analyses. 

 

The following table summarizes the design earthquake peak horizontal ground acceleration 

(PHGA) values, not magnitude weighted and magnitude weighted for Mw = 7.5, for the project 

site: 

 



 PHGA 
PHGA 

Attenuation Relationship 
(Not Magnitude- 

Weighted) (Mw = 7.5) 

Score et al., (1997), 250 mjs 0.74g 0.54g 

Campbell (1997, 2002), alluvium 0.57g 0.44g 

Sadigh, et aI., (1997), deep soil 0.57g 0.41g 

Average Estimated PHGA O.63g O.46g 

 

3.3  Liquefaction Potential and Dry Sand Settlement 

 

Liquefaction may occur when saturated, loose to medium dense, cohesionless soils are densified 

by ground vibrations. The densification results in increased pore water pressures if the soils are 

not sufficiently permeable to dissipate these pressures during and immediately following an 

earthquake. When the pore water pressure is equal to or exceeds the overburden pressure, 

liquefaction of the affected soil layers occurs. For liquefaction to occur, three conditions are 

required: 

 

1. Ground shaking of sufficient magnitude and duration. 

2. A high ground water level at or above the level of the susceptible soils during the ground 

shaking. 

3. Soils that are susceptible to liquefaction. 

 

Liquefaction of the underlying soil layers may result in settlement of the soils as well as surface 

manifestation such as sand boils, mud-spouts, surface water seepage, or quicksand like 

conditions. Studies by Ishihara (1985) indicate that the ground surface at a site will not 

experience damage due to liquefaction if a sufficient thickness of the nonliquefiable soils overlies 

the liquefiable soils. 

 

The standard of practice for evaluation of liquefaction and seismically-induced settlement has 

evolved significantly from the time the last report was issued by Leighton for the site in 1990. 

Accordingly, the liquefaction potential and seismically induced settlement at the site were re-

evaluated as part of the current investigation. 

 

To assess the potential of liquefaction and the damages that may result from its occurrence for the 

subject development, the Computer Program LIQUEFY -2 by Blake was used by utilizing the 

following data: 

 

1. The average O.46g PHGA resulting from a 7.5 magnitude weighted earthquake per the 

analyses in Section 3.2 above. 

2. A historic high groundwater of 25 feet (State of California, 1998b). 

3. Leighton's boring logs with their relevant field Standard Penetration Test (SPT) results and 

laboratory particle size analyses results. 

 

Based on our analyses, it appears that some of the subsurface alluvial layers, located at some 25 

feet below the existing ground surface north of the old abandoned railroad right-of-way, may 

liquefy if underground water rises to the historic high levels and the design basis earthquake 

occurs simultaneously in the area.  The liquefaction-induced settlement in the aforementioned 

area was estimated, utilizing the Tokimatsu and Seed method, to range from 1 to 3 inches.  Areas 



with liquefaction-induced settlements larger than 2 inches may be susceptible to the 

aforementioned surface manifestations of liquefaction. 

 

Soils above the historic high groundwater elevation may also be susceptible to dynamic 

settlement due to a relatively strong ground shaking. This settlement of the soils above the 

groundwater level was assessed using the Tokimatsu and Seed method and utilizing the same data 

as above. Accordingly, it is estimated that this settlement will be less than 1 inch for the area 

south of the old abandoned railroad right-of-way, less than 1 ~ inch in the area north of the 

existing active railroad right-of-way, and less than 2 inches in the area between the two rights-of-

way. 

 



4.   GEOTECHNICAL FINDINGS 

 

4.1   Subsurface Conditions 

 

Artificial fill soils were not encountered at the locations of our two current borings; however, fill 

soils were observed within the proximity of the railroad right-of-way and at or near-surface utility 

lines. Fill soils may also be encountered in other locations such as abandoned buried structures or 

utility lines. Native soils were classified as sandy silt and silty sand with varying amounts of 

gravel. 

 

Per the Standard penetration Tests (SPT) performed during drilling, the soils in the top 30 to 40 

feet below the existing grade were classified as loose to medium dense and not suitable to support 

the proposed structures. The soils beneath the top 40 feet were relatively more competent and 

may be used for support of structural fill. 

 

The shallowest groundwater encountered during Leighton's subsurface explorations was at 15 feet 

(bgs) in Boring No.4 on October 26, 1984, and in Boring No.9 on October 31, 1984. The historic 

high groundwater depths in the vicinity of the northern portion of the site (north of the active 

railroad grade) are reported as 5 to 25 feet (bgs) and as 25 feet (bgs) or not evaluated south of the 

active railroad grade (State of California, 1998b). 

 

Grading that will involve deep removals may encounter groundwater at some locations; 

especially the northern portions of the subject project. Shallow groundwater may also result in 

structural damage from liquefaction or seismically-induced settlement, when accompanied by a 

design basis earthquake occurring near the subject site, if the recommendations presented in this 

report are not implemented. 

 

4.2   Expansivity Potential 

 

Generally speaking, the existing on-site soils are classified as predominantly granular; these types 

of soils have a very low expansion potential. The degree of expansivity of the few existing on-site 

cohesive soils is not expected to be more than moderate. It is Leighton's opinion that the potential 

for structural damage resulting from existing on-site soils expansivity is considered unlikely. 

Additional testing should be performed during grading to better evaluate the finish grade soils. 

 

Relevant chemical tests should be performed on bulk samples obtained from on-site soils during 

construction to assess the potential for structural damage as a result of soils corrosivity. 

Mitigation and recommendations should be provided. 

 

 



5.   STABILITY OF SLOPES 

 

After a review of the geology and the proposed tentative tract plans, three representative cross-

sections (LS 1 through LS3) were drawn and analyzed for slope stability. The locations of these 

sections are shown on the Geologic Map (Plate 1) while details of our analyses, including the 

selected strength parameters, our methodology, and the calculated factors of safety are presented 

in Appendix D. 

 

Global Slope stability analyses performed in this investigation utilized shear strength parameters 

presented in the Seismic Hazard Report for the Mint Canyon Quadrangle (State of California, 

1998b), for a similar type of bedrock. Additional field subsurface explorations should be 

performed, to obtain undisturbed bedrock samples in order to perform direct shear tests to 

develop site specific shear strength parameters. Additional slope stability analyses, together with 

additional recommendations, may be required if the new shear strength parameters are 

significantly different than those assumed in this report. 

 

Section LS I was constructed to depict the most critical cut slope proposed as a portion of the 

referenced tentative tract map. The location of LS 1 was selected based on the height of the 

proposed cut slope as well as the adverse geologic structure. The results of the slope stability 

analyses for this section indicated that the planned slope meets the minimum factor of safety 

requirements of the County of Los Angeles Building Code (LABC). 

 

Section LS2 was constructed through the natural slopes descending to the tallest cut slope at the 

margin of the site. The results of the slope stability analyses for this section indicated that the 

planned slope does not meet the minimum factor of safety requirements by the County of Los 

Angeles Building Code (LABC). Additional analyses were performed and indicated that 

flattening the proposed slope to at 2~: I or flatter will meet the minimum factor of safety 

requirements of LABC. 

 

Section LS3 was constructed through the natural slopes descending from offsite to the 

northeastern portion of the site and extending through the detention basin east of Lot 14. Slope 

stability analyses as well as rapid drawdown analyses were performed. The result of the slope 

stability analyses for this section indicated that the planned slope meets the minimum factor of 

safety required by LABC. 

 

Also for the surficial slope stability, shear strength parameters were conservatively utilized from 

those presented in the Seismic Hazard Report, for a similar type of bedrock, the Mint Canyon 

Quadrangle (State of California, 1998b). It is necessary to obtain undisturbed ring samples during 

grading from the exterior faces of fill slopes, to perform the relevant direct shear tests, and to 

verify the surficial stability. 

 



6.   CONCLUSIONS 

 

 Based upon our evaluation, the proposed development is feasible from a geotechnical 

point of view provided that the preliminary geotechnical recommendations contained in 

this report are followed and are incorporated into the planning and design of the project. 

 

 Approximately, the upper 10 to 40 feet of on-site soils, except where competent native 

soils (Terrace Deposits or the Mint Canyon Formation) are encountered, are not 

considered suitable for the support of the proposed structures and/or structural fill and; 

therefore, should be removed and/or mitigated at the locations of the proposed structures. 

However, the removed soils may be incorporated into the structural fill after removing 

organic and other deleterious materials. 

 

 Grading that will involve deep removals may encounter groundwater at some locations; 

especially in the northern portions of the subject site. 

 

 Proposed manufactured and natural slopes are anticipated to be relatively stable provided 

that our recommendations are implemented. 

 

 Structural damage resulting from dynamic settlement, liquefaction and/or dry sand, may 

be reduced if the recommendations presented in this report are implemented. 

 

 This site is not located within an Alquist-Priolo Earthquake Fault Zone and there is no 

evidence to suggest that active or potentially active faults exist on, or trend towards, the 

subject site. Therefore, structural damage resulting from fault ruputre is unlikely. 

 

 Existing on-site cohesive soils have a medium potential for volumetric change. 

 

 Post-tensioned foundations, designed for high volumetric change conditions, should be 

used for the support of the proposed residences. 

 

 The corrosivity of the soils should be assessed during construction. 

 

 



7.   RECOMMENDATIONS 

 

7.1   Review of Plans and Supplementary Investigation 

 

The recommendations included in this preliminary geotechnical report are based on limited field 

explorations, laboratory testing, and geologic and engineering analyses. The recommendations 

are necessarily preliminary and intended to address, from a geotechnical prospective, the general 

features of the proposed Tentative Tract Map. As the features of the project are developed, the 

plans should be forwarded to Leighton for review. Due to the preliminary nature of this report, 

additional subsurface exploration and recommendations may be required for use in the design and 

construction of the proposed project. 

 

7.2   Grading 

 

Grading is anticipated to consist mainly of overexcavating and compacting the upper 10 to 15 feet 

of existing on-site soils to provide a relatively uniform blanket of fill beneath the proposed 

footings. The depth of overexcavation should be measured from the existing ground surface or 

the planned finish grade; whichever is lower. 

 

7.2.1 Site Preparation 

 

Site preparation should include the following: 

 

 Removal of existing vegetation and debris from the site, in addition to removals required 

to achieve the planned grade. 

 

 Generally, temporary vertical cuts should not exceed 5 feet in height, while temporary 

slopes should not be steeper than 1: 1. 

 

 Overexcavation should be performed, in the locations of the proposed structures, to 

remove existing uncertified fills (if any) and colluvial and alluvial soils, the 

recommended depth of overexcavation is to reduce the amount of the potential settlement 

induced by relatively strong ground shaking. The overexcavation should consist of: 

 

1. A minimum of 10 feet for lots located north of the easement of the existing 

functional railroad. 

 

2. A minimum of 15 feet for lots located between the south easement of the existing 

functional railroad and north of the old abandoned railroad. 

 

3. A minimum of 10 feet for lots located south of the old abandoned railroad. 

 

 Overexcavation need not extend deeper than required to place a 15-foot thick blanket of 

engineered fill below the proposed buildings or into competent terrace deposits and/or 

Mint Canyon Formation are encountered. 

 

 Overexcavation should extend horizontally, beyond the exterior face of the proposed 

footings a distance equal to thickness of the fill beneath the footings. 

 

 Overexcavation of the terrace deposits and/or Mint Canyon Formation should extend at 

least 3 feet below foundations where required to mitigate transitional lots. 



 The recommended depths of removals and overexcavation are preliminary, and may be 

revised during construction based on the exposed materials by a California Certified 

Engineering Geologist. 

 

 Exposed materials that have been approved for support of fill by the Geotechnical 

Consultant should be scarified to depths of approximately 6 to 8 inches, moisture 

conditioned to between 110% and 120% of optimum moisture content, and compacted to 

at least 90% of the maximum dry density obtainable using the ASTM D 1557 method of 

compaction. 

 

 Holes and depressions resulting from the removal of trees, buried obstructions and/or 

oversize rocks that extend below finished site grades or in zones of overexcavation 

should be backfilled with compacted fill. 

 

 For planned streets and hardscape, a minimum overexcavation of 3 feet is recommended 

with a minimum horizontal extension of 3 feet beyond the planned edge of pavement or 

hardscape. 

 

7.2.2 Materials for Fill 

 

 The removed and excavated soils, after deleterious materials have been removed, may be 

incorporated in the proposed structural fill. 

 

 Rocks larger that 4 inches in greatest dimension should not be placed in wall backfills or 

in the top 5 feet beneath finish grade. Gravel and cobbles incorporated into fills should be 

thoroughly mixed into the soil, and should not be clumped or segregated in heaps; and, 

 

 Approximately 20% shrinkage of the overexcavated soils when compacted to 90% should 

be expected. Approximately 4 to 5 inches of subsidence of the exposed soils should be 

expected. 

 

 If import soils, if required, should be similar to the on-site soils samples of the soils and 

the locations of their source areas should be provided to the Geotechnical Consultant at 

least 48 hours (2 working days) before importing to the site so that appropriate tests can 

be performed and the materials evaluated for suitability for use at the site. 

 

7.2.3 Oversize Materials 

 

Oversize material, defined as rock or other irreducible material with a maximum dimension 

greater than 8 inches should not be buried or placed in fill unless the locations, materials, and 

placement methods are specifically accepted by the Geotechnical Consultant. Placement 

operations should be such that nesting of oversized material does not occur and such that oversize 

material is completely surrounded by compacted fill. Oversize material should not be placed 

within 10 vertical feet of finish grade, 15 feet from the face of a slope, or within 5 feet of future 

utilities or underground construction. 

 

7.2.4 Compaction 

 

Approved fill materials should be moisture conditioned to between 110% to 120% of optimum 

moisture content and thoroughly mixed for uniformity of moisture and materials at the time of 



compaction. The materials should be placed in generally even horizontal layers not exceeding 8 

inches in thickness prior to compaction, and compacted to at least 90% relative compaction. 

 

Compaction of slopes faces may be accomplished by backrolling of the faces of the slopes with 

sheepsfoot rollers at increments of 3 to 4 feet in fill elevation, or by other methods producing 

satisfactory results acceptable to the Geotechnical Consultant. Alternatively, the slopes may be 

overbuilt and trimmed back to the final design configuration. Upon completion of grading, the 

relative compaction of the fill out to the slope face should be at least 90%. 

 

7.3   Slopes 

 

7.3.1 General 

 

General geotechnical recommendations for the construction of slopes such as keying and 

benching, testing, subdrains, etc., are included in the attached Appendix E. Specific geotechnical 

recommendations for the construction of manufactured slopes at the site are provided in this 

section. Manufactured slopes should be constructed in compliance with the requirements of 

Appendix Chapter 33 of LABC. 

 

7.3.2  Fill Slopes 

 

Fill slopes are proposed at various locations of the site at 2: 1 gradients or flatter. The highest fill 

slope proposed at the site is approximately 45 feet and is approximately located west of Lot 102. 

 

Relatively cohesive on-site soils should be used in the outer 15 feet of the fill slopes. The reason 

is to reduce the erosion potential of materials on the slope face, and to maintain an adequate 

factor of safety against surficial type of failure. 

 

The toes of the planned fill slopes should have a minimum setback of 6 feet from the tops of the 

existing natural or cut slopes as per section 3314 of the LABC. These new fill slopes should be 

established by benching into existing older structural fill and/or competent native soils. 

 

As discussed in Section 4.2 above, for undisturbed ring and bulk samples should be obtained 

during grading for shear tests to verify the shear strength parameters used during the investigation 

phase. 

 

7.3.3  Cut Slopes 

 

Cut slopes are proposed at various locations of the site at 2: 1 gradients or flatter. The highest cut 

slope proposed at the site is approximately 100 feet high and is approximately located east of Lots 

10 through 13. 

 

If during construction the exposed surfaces of the cut slopes appear to be erodible and/or 

surficially unstable, they should be temporarily slopes back at no steeper than 1 K 1, and 

reconstructed as a stability fill, per section 7.3.2 above with a sufficient keyway at the toe and 

subdrains. 

 

Leighton provides guidelines and recommendations for temporary excavations, taking into 

consideration that under the existing geotechnical/geologic, and groundwater conditions, backcut 

excavations should maintain a minimum factor of safety for temporary slope stability equal to or 

greater than 1.25. With that in mind, alternative excavation scenarios may be suggested by the 



grading contractor for our evaluation. Ultimately, it is the grading contractor's responsibility to 

provide safe and stable temporary backcut excavations. 

 

7.3.4  Subdrain Installation 

 

Surface drainage systems should be established on all cut and fill slopes per the requirements of 

Section 3315 of LABC. Subsurface water should be relieved from the back of fill slopes by 

placing subdrains at the bedrock benches. Vertical spacing between subdrain lines should not 

exceed 25 feet, and the subdrains should be provided with outlets at no more than 50 feet 

horizontally. Subdrains should consist of 4-inch diameter, at a minimum, schedule 40, PVC pipe, 

with two rows of staggered perforations backfilled with at least 3 cubic feet of gravel per foot 

length of pipe. The gravel should not be greater than o/.t-inch in size and should be separated 

from the surrounding soils by a filter fabric such a Mirafi 140N to reduce the chances of siltation. 

A land surveyor/civil engineer should survey the sub drains for line and grade after installation 

and prior to burial. Sufficient time should be allowed by the Contractor for these surveys. 

 

7.3.5  Keyways 

 

Buttress and stability fills, as well a fill slopes, should be keyed into bedrock or other competent 

materials. These keyways should be at least 15 feet wide and 2 feet deep at the toe of the slope 

and 3 feet deep at the heel. Depending on the final proposed slope gradients, wider keyways may 

be recommended. A subdrain should be installed at the bottom of the heel per the detail in 

Appendix E. Leighton's geologist should observe the materials exposed in the keyways to 

determine if additional removals, laterally or vertically, should be performed. 

 

7.3.6 Natural Slopes 

 

Depending on the conditions observed during construction, the geotechnical consultant may 

revise or supplement the recommendations presented in this report. The construction of a debris 

walls may be recommended at the toe to intercept slough and debris before they reach the 

proposed road. 

 

7.4   Foundations 

 

7.4.1 Post-Tension Slab 

 

Post-tensioned foundations and slabs-on-grade, established in structural fill, should be used for 

the support of the proposed residences at the subject development. These foundations should be 

designed to accommodate the following settlements; combined static and dynamic: 

 

1. Up to 4 inches of total settlement with 2 inches of differential settlement beneath 

structures located between the south limit of the existing railroad right-of-way and the 

north limit of the abandoned railroad right-of-way. 

2. Up to 2 inches total settlement with 1 inch of differential settlement beneath structures 

located north of the existing railroad right-of-way. 

3. Up to 1 inch total settlement with Y2 inch differential settlement beneath structures 

located south of the old abandoned railroad right-of-way. 

 

The west part of the area addressed in 1 above may be susceptible to surface manifestation 

induced by liquefaction, which may require special types of foundations and/or deeper 

removals. Therefore, once the grading plans are finalized, Leighton recommends a one-day 



Cone Penetration Tests (CPT) program be performed in the field to assess, liquefaction 

potential wise, the site generally and that particular area specifically. 

 

Slabs with moisture sensitive floor coverings should be underlain by at least a 10-mil vapor 

retarder. A sand layer should not be placed between the vapor retarder and the slab. 

 

7.5  Expansion Potential 

 

Existing On-site soils are predominantly granular, while the few on-site cohesive soils are 

expected to have low to moderate expansion potential. Therefore, the potential of structural 

damage resulting from expansion of the existing on-site soils is considered to be remote. 

However, further testing should be performed during grading to re-assess the expansion potential 

of the soils at finished grade. 

 

7.6  Chemical Features 

 

The corrosivity of at- and/or near-finish-grade soils should be assessed during construction by 

testing. Samples for testing should be obtained by the Geotechnical Consultants' representative. 

Recommendations for mitigation should be developed based on the results of the tests. 

 

7.7  Site Seismic Coefficient 

 

Under the Earthquake Design regulations of Chapter 16, Divisions IV, and V of the 200 I edition 

of the CBC, the following coefficients and factors apply to lateral-force design for structures at 

the site: 

 

Seismic Coefficients 

SEISMIC ZONE Z 0.4 

SOIL PROALE TIPE SD 

Near-Source Factor Na 1.3 

Near-Source Factor Nv 1.6 

Seismic Coefficient Ca 0.57 

Seismic Coefficient Cv 1.02 

Period, To * 0.143 

Period, Ts* 0.716 

* Use with Figure 16-3 of the LASC. 

 

7.8  Retaining Walls 

 

The following recommendations are applicable to the design and construction of retaining walls 

that do not exceed 12 feet in height: 

 

1. The equivalent fluid pressure at the back of the wall will vary from 35 pounds per square 

foot per foot depth (pct) for a level backfill to 45 pef for a 2: 1 ascending slope at the top 

of the subject proposed wall. 

 

2. The above mentioned values do not include surcharges generated from traffic and/or any 

additional loads within the setback zone. Thus, surcharge values should be added to the 

equivalent fluid pressure if any of the aforementioned loads exist in the setback zone. 



3. A 2,000 pounds per square feet (pst) allowable bearing pressure may be used for the 

design of the footings. The minimum embedment of the footings, in competent native 

soils and/or structural fill, should not be less than 18 inches below the lowest adjacent 

grade and should meet the minimum setback requirements set forth in LABC Figure 18-

1-1. 

 

4. For the structural design of the walls, the bulk density of the soils over footing slabs may 

be taken as 125 pef. 

 

5. A 300 pound per square foot per foot depth passive earth pressure, starting from one foot 

below the adjacent proposed grade, along with a 0.35 coefficient of friction, may be used 

in the design of the subject walls. Where both friction and passive resistance are utilized 

in the design, one of the values should be reduced by one-third. These values may be 

assumed to be ultimate values. 

 

6. The hydrostatic pressure should be relieved from the back of the wall by installing a 

Schedule 40, 4-inch diameter PVC pipe, with two rows of staggered perforations, at the 

bottom of the back of the wall, surrounded by a minimum of I-cubic foot per foot of pipe 

of free draining %-inch maximum-size gravel. A minimum thickness of 4 inches of 

gravel. A geofabric filter, such as Mirafi 140 N should separate the gravel from the 

adjacent soils. 

 

7. As a substitute for the %-inch tree draining gravel and the geofabric filter, Class 2 

permeable material or equivalent may be used with slotted pipe. 

 

8. An unobstructed outlet should be provided at the lower end of each segment of the 

subdrain. This outlet should drain into a suitable collective drainage facility. 

 

9. To minimize seepage through the wall, the back of the wall should be waterproofed. 

 

10. Positive surface drainage should be provided and maintained to direct surface water away 

from the wall and towards suitable collective drainage facilities. A Vditch should be 

provided at the top of the wall along with a minimum I2-inch deep freeboard. Surface 

water should not be allowed to pond adjacent to or flow over the wall surface in an 

uncontrolled manner. 

 

11. Heavy equipment should not be operated close to the walls when placing backfill unless 

the walls are braced properly. 

 

12. Granular on-site soils may be used for the backfill behind the walls. Any import materials 

should be granular. The top 18 inches of the backfill should be relatively impermeable. 

 

13. All relevant CAL-OSHA requirements should be considered during both the design and 

construction phases. 

 

14. The plans should be submitted to this office for review and approval prior to commencing 

construction. 

 



15. Footing excavations, sub drain systems, and wall backfill should be observed and 

approved by a representative of this office. 

 

 

7.9   Pavement Design 

 

Based on our experience with granular soils similar to those encountered in our borings, an R-

value of 35 was assumed for estimating the pavement sections. Based on the design procedures 

outlined in the current Caltrans Highway Design Manual, and using a design R-value of 78 for 

aggregate base course, preliminary flexible pavement sections may be designed as follows for the 

Traffic Indices indicated. Local agency's more conservative minimum thickness requirements will 

supersede the following recommended sections. Final pavement design should be based on 

laboratory testing performed near the completion of grading and the Traffic Index determined by 

the project civil engineer. 

 

Traffic Index Asphalt Concrete (inches) Aggregate Base (inches) 

4.0 3.5 4.0 

5.0 4.0 5.0 

6.0 4.0 6.0 

7.0 5.0 6.0 

 

7.10   Utilities Trench Backfill 

 

In general, the requirements for bedding and backfill as presented in the Standard Specifications 

for Public Works Construction (The "Greenbook") may be used. Bedding material should consist 

of granular soils with a sand equivalent (SE) of not less than 30 and should provide a minimum 

cover of 12 inches above the pipe. Bedding material should be compacted manually; however, 

jetting may be permitted depending on the type of soils exposed in the sides of the trenches. 

 

Existing on-site soils may be used for trench backfill to be placed over the granular bedding layer, 

provided they are free of organic materials and rocks over 6 inches in greatest dimension. Fill 

material should be placed in 6 to 8-inch thick loose lifts and should be compacted to at least 90 

percent relative compaction by mechanical means only. Care should be taken not to damage 

utility lines. 

 

Trenches should be located so as not to impair the bearing capacity or cause settlement under or 

adjacent to foundations. As a guide, trenches subparallel to foundations should not extend below 

a 1: 1 plane extending down from adjacent foundations. 

 

All work associated with trench excavation should conform to the State of California Safety Code 

(OSHA). 

 

7.11   Surface Drainage 

 

Positive surface drainage should be provided and maintained to direct surface water away, 

through nonerodible drainage devices, ITom structures and slopes and towards the street or other 

suitable collective drainage facilities at all times. In no case should surface water be allowed to 

pond adjacent to buildings or behind the retaining walls or to flow over slope surfaces in an 

uncontrolled manner. 

 



Inadequate control of runoff water or heavy irrigation may result in shallow groundwater 

conditions and seepage where, previously, none existed. Maintaining adequate surface drainage, 

proper disposal of runoff water and control of irrigation will minimize the potential of adverse 

structural impacts resulting from oversaturated soils. 

 

7.12   Preventive Slope Maintenance 

 

Hillside properties are typically subject to potential geotechnical hazards including mudslides, 

spalling of slopes, erosion, and concentrated flows. Responsible maintenance of these slopes and 

the property in general, by the owner, using proper methods, can reduce the risk of these hazards 

significantly. The property owner should implement a program of slope maintenance. This 

program should include annual cleanout of drains, elimination of gophers and earth burrowing 

rodents, and maintaining low water consumptive, fire retardant, deep-rooted ground cover with 

proper irrigation. 

 

7.13   Geotechnical Observation 

 

The Consultant's representative should have at least the following duties: 

 

 Observe the excavation so that necessary modifications based on variations in the soil 

conditions encountered can be made; 

 

 Observe the exposed surfaces in areas to receive fill and in areas where excavation has 

resulted in the desired finished subgrade. The representative should also observe proof-

rolling and delineation of areas requiring overexcavation; 

 

 Evaluate the suitability of on-site and import soils for fill placement; collect and submit 

soil samples for laboratory testing; 

 

 Observe the fill and backfill for uniformity during placement; 

 

 Test fills and backfills for field density and compaction to determine the percentage of 

compaction achieved during placement; and, 

 

 Obtain representative samples of the in-place fill soils for laboratory testing of the 

expansion potential, corrosivity, sulfate content, and R-Value. 

 

The governmental agencies having jurisdiction over the project should be notified before 

commencement of grading so that the necessary grading permits can be obtained and 

arrangements made for required inspection(s). The contractor should be familiar with the 

inspection requirements of the reviewing agencies. 
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