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UPDATED GEOTECHNICAL INVESTIGATION 

1. PURPOSE AND SCOPE 

This updated report presents the results of a geotechnical study for the subject sites located within 

portions of the Carlton Oaks Golf Course property in Santee, California. (see Vicinity Map, Figure 1). 

The purpose of the study was to investigate the soil and geologic conditions at the sites, as well as 

evaluate geotechnical constraints, if any, that may impact areas of proposed development. This update 

report was prepared to address changes to the grading plans and to provide geotechnical design 

parameters in accordance with the 2022 CBC. In addition, we are addressing the proposed off-site 

improvements to West Hills Parkway and Carlton Oaks Drive.  

This report provides recommendations relative to the geotechnical engineering aspects of the proposed 

development based on the conditions encountered during this study and a previous study performed by 

GeoTek Incorporated (GI). Their report is entitled Preliminary Geotechnical Evaluation for Proposed 

Residential Development, Golf Clubhouse, and Maintenance Buildings, Santee, California, dated 

February 28, 2006. 

The scope of our study consisted of the following: 

 Reviewing satellite imagery and readily available published and unpublished geologic literature. 

 Reviewing grading plans prepared by Hunsaker and Associates, San Diego, Inc. 

 Advancing fourteen small-diameter borings within the two development footprints to evaluate 
the underlying soil and geologic conditions (see Appendix A). 

 Excavating five exploratory trenches using a rubber tire backhoe to evaluate the underlying soil 
and geologic conditions (see Appendix A). 

 Performing laboratory tests on soil samples collected to evaluate their physical properties (see 
Appendix B). 

 Performing four infiltration tests in select areas to be utilized during storm water management 
design and providing storm water management guidelines in accordance with the City of Santee 
Storm Water Standards Manual (See Appendix C). 

 Preparing this report presenting our exploratory information and our conclusions and 
recommendations regarding the geotechnical aspects of developing the site as presently 
proposed. 

The approximate locations of the exploratory trenches, borings and infiltration tests are shown on the 

Geologic Maps, Figures 2 and 3. In addition, we have included the boring logs and laboratory test results 

from GI’s previous study in Appendix D. 
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2. SITE AND PROJECT DESCRIPTION

We understand that the overall proposed project site (PA-1, PA-2 and PA-3) that will be developed is 

located on approximately 169 acres and would include the redesign of the existing Carlton Oaks Golf 

Course and the following components: (1) redesign the golf course; (2) reconstruction of the clubhouse 

and pro shop, practice area, and learning center structure; (3) a hotel and associated cottages (reported 

under separate cover); (4) residential accessory uses consisting of two residential neighborhoods with 

open space areas; and (5) related on-site infrastructure. Approximately 3.4 acres consist of areas outside 

of the project site that will be developed with improvements associated with the Project and are located 

either in the City of San Diego or Santee (Off-site improvement areas). The off-site improvement areas 

and the proposed project site (developed and undeveloped) make up the CEQA Study area, as shown on 

the Site Plan and Off-Site Improvement Area exhibit presented as Figure 2.  

The residential portion of the project consists of two sites (Residential North Site, PA-2, and Residential 

West Site, PA-1), that total approximately 29 acres located within portions of the Carlton Oaks Golf 

Course in Santee, California. The areas are located within the existing golf course, which is bounded to 

the north by residential homes, the south by the San Diego River, the west by West Hills Parkway and 

east by open space and residential development. 

Topographically, the sites exhibit gently sloping terrain with vegetation primarily consisting of 

maintained grass areas utilized for the golf course along with areas of heavy brush and dense vegetation 

and numerous mature trees scattered about the property. Man-made improvements consist of a hotel and 

pool, pro shop, restaurant, lounge, offices, maintenance buildings, asphalt paved parking lot and other 

hardscape improvements. There are also two man-made lakes of unknown depth within the areas of 

planned development. 

Proposed development includes grading to support two residential sites, Residential North (PA-2) and 

Residential West (PA-1), consisting of 160 and 89 dwelling units, respectively. Associated private 

roadways, public and private underground utilities and modular wetland units are also planned. The 

Residential West Site (PA-1) will be accessed via a proposed private street from West Hills Parkway. 

The existing top of slope north of the entrance to the West Site will be extended eastward to 

accommodate a new turn lane. The Residential North Site (PA-2) will be accessed from existing Carlton 

Oaks Drive across from Burning Tree Way. Proposed off-site improvements also consist of the 

construction of underground utilities. The recent revisions to the grading plans include: 

 Residential West Site (PA-1) remains unchanged, however, Residential North Site (PA-2) has
been reduced in size on the south side of property, and slightly wider on the east side.

 Addition of a vehicle crossing bridge from PA-2 (Residential North Site) to PA-3 (Hotel Site).
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 The former driving range has been removed and will be used as a practice area. A practice area 
has also been added on the northern side of the resort area adjacent to the existing townhomes 
(Vista del Verde). 

 Water quality basins are being replaced with Modular Wetland Systems.  

 A new primary entrance has been added into Residential North from Carlton Oaks Drive across 
from Burning Tree Way. 

 Primary access through the existing townhomes (Vista del Verde) has been changed to a 
secondary access only for emergency vehicle use. 

 The proposed emergency vehicle access (EVA) roadway was also revised.  

Grading is expected to consist of cuts and fills on the order of 10 and 20 feet, respectively, to create the 

building pads and streets. Grading will consist of raising the southern portion of both sites (near the San 

Diego River) approximately 10 to 20 feet, which will require approximately 180,000 cubic yards of 

import material for the Residential West Site, and approximately 100,000 cubic yards of import material 

for the Residential North Site. 

3. SOIL AND GEOLOGIC CONDITIONS 

Based on a review of published geologic maps, and observations during our site reconnaissance and 

subsurface investigation, the site is underlain by two surficial soil units and two formational units. The 

surficial units consist of previously placed artificial fill and Holocene-age young alluvial deposits. The 

two formational units consist of Pleistocene/Holocene-age older alluvial deposits and Eocene-age Friars 

Formation. Each is discussed below in order of increasing age. 

3.1 Artificial Fill (Qaf and Qaf2) 

Previously placed undocumented fill consisting of golf course and roadway embankments were mapped 

across both sites based on topographic interpretation. The fill was found to be up to 14 feet-thick, and 

consists of loose to medium-dense silty/clayey sands and soft to firm sandy clays. Concrete and other 

debris was observed within the fill in the drainage west of the main parking lot. The previously placed 

fill is not suitable for the support of proposed improvements or structural fill and will require remedial 

grading in the form of complete removal and recompaction. The golf course grass surface, along with 

other deleterious material, such as trees, heavy brush, concrete, trash, debris, etc., will require removal 

and exportation from the site. 

3.2 Young Alluvium (Qya) 

Young alluvial soils (Holocene-age) are present below the artificial fill in the West Site and a portion of 

the North Site. The total thickness of this unit is unknown. These deposits consist primarily of medium 

dense to very dense silty sands with gravel and cobble layers. 
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3.3 Older Alluvium (Qoa) 

Older alluvial soils (Pleistocene/Holocene-age) are present below the artificial fill and exposed at the 

surface in the North Site. The thickness of this unit ranges from 5 feet to greater than 16 feet thick based 

on the exploratory borings. These deposits consist primarily of dense to very dense, clayey/silty sands, 

gravels and cobbles. Portions of this unit may be cemented. 

3.4 Friars Formation (Tf) 

The Middle Eocene-age Friars Formation was encountered in Boring Nos. B-8 and B-11 at depths 

varying from 5 to 19 feet below the existing ground surface. It was also encountered in the GI Boring 

Nos. B-3, B-4, B-5, B-6, B-8, B-9, B-10, B-13, and B-15; at depths varying from 10 to 19 feet below 

existing ground surface. This formation, where encountered, consists of dense to very dense, pale green, 

silty, fine sandstone and hard fine sandy claystone/siltstone. We do not anticipate this unit will be 

encountered during development of the site. 

4. GROUNDWATER 

Groundwater, presumably associated with the San Diego River and its tributaries, was encountered in a 

number of exploratory borings from 5 to 19 feet below the existing ground surface. In addition, water is 

present at the surface in several ponds/lakes in both sites. The seepage/water table will be an important 

factor in determining the depth of remedial grading of surficial deposits. In addition, 

groundwater/seepage should be considered when planning improvements that extend below these 

depths. The groundwater depths indicated on the Geologic Maps are reflective of elevations encountered 

during the time of our investigations and may vary seasonally. Wet alluvial removals will be encountered 

during grading operations, leading to difficult excavation and compaction conditions. 

It is not uncommon for groundwater or seepage conditions to develop where none previously existed. 

Groundwater elevations are dependent on seasonal precipitation, irrigation, and land use, among other 

factors, and vary as a result. Proper surface drainage will be important to future performance of the 

project. Depending upon seasonal conditions at the time of grading, specialized equipment to excavate 

the surficial soils and drying or mixing with other onsite materials to reduce the moisture content prior 

to placement as compacted fill may be required. 

5. GEOLOGIC HAZARDS 

5.1 Faulting and Seismicity 

Based on our reconnaissance, field investigation, and a review of published geologic maps and reports, 

the site is not located on any known “active,” “potentially active” or “inactive” fault traces as defined 
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by the California Geological Survey (CGS). The CGS considers a fault seismically active when evidence 

suggests seismic activity within roughly the last 11,000 years. 

According to the computer program EZ-FRISK (Version 7.65), 6 known active faults are located within 

a search radius of 50 miles from the property. The nearest known active faults are the Newport 

Inglewood and Rose Canyon Fault Zones, located approximately 11 miles west of the site and are the 

dominant sources of potential ground motion. Earthquakes that might occur on the Newport Inglewood 

or Rose Canyon Fault Zones or other faults within the southern California and northern Baja California 

area are potential generators of significant ground motion at the site. Table 5.1.1 lists the estimated 

maximum earthquake magnitude and peak ground acceleration for the most dominant faults in 

relationship to the site location. We calculated peak ground acceleration (PGA) using Boore-Atkinson 

(2008) NGA USGS2008, Campbell-Bozorgnia (2008) NGA USGS, and Chiou-Youngs (2008) NGA 

acceleration-attenuation relationships. 

TABLE 5.1.1 
DETERMINISTIC SEISMIC SITE PARAMETERS 

Fault Name
Distance from 

Site (miles)

Maximum 
Earthquake 

Magnitude (Mw)

Peak Ground Acceleration 

Boore-
Atkinson 
2008 (g) 

Campbell-
Bozorgnia 
2008 (g) 

Chiou-
Youngs 
2008 (g) 

Newport Inglewood 11 7.5 0.25 0.20 0.25 

Rose Canyon 11 6.9 0.22 0.18 0.20 

Coronado Bank 24 7.4 0.17 0.12 0.14 

Palos Verdes Connected 24 7.7 0.19 0.13 0.16 

Elsinore 30 7.85 0.18 0.11 0.15 

Earthquake Valley 35 6.8 0.11 0.07 0.06 

We used the computer program EZ-FRISK to perform a probabilistic seismic hazard analysis. The 

computer program EZ-FRISK operates under the assumption that the occurrence rate of earthquakes on 

each mappable Quaternary fault is proportional to the faults slip rate. The program accounts for fault 

rupture length as a function of earthquake magnitude, and site acceleration estimates are made using the 

earthquake magnitude and distance from the site to the rupture zone. The program also accounts for 

uncertainty in each of following: (1) earthquake magnitude, (2) rupture length for a given magnitude, 

(3) location of the rupture zone, (4) maximum possible magnitude of a given earthquake, and 

(5) acceleration at the site from a given earthquake along each fault. By calculating the expected 

accelerations from considered earthquake sources, the program calculates the total average annual 

expected number of occurrences of site acceleration greater than a specified value. We utilized 

acceleration-attenuation relationships suggested by Boore-Atkinson (2008) NGA USGS, Campbell-

Bozorgnia (2008) NGA USGS, and Chiou-Youngs (2008) in the analysis. Table 5.1.2 presents the site-



Geocon Project No. G2290-32-01 - 6 - February 3, 2022 
Revised June 11, 2024 

specific probabilistic seismic hazard parameters including acceleration-attenuation relationships and the 

probability of exceedence. 

TABLE 5.1.2 
PROBABILISTIC SEISMIC HAZARD PARAMETERS 

Probability of Exceedence  

Peak Ground Acceleration

Boore-Atkinson,
2008 (g) 

Campbell-Bozorgnia, 
2008 (g) 

Chiou-Youngs,  
2008 (g) 

2% in a 50 Year Period 0.43 0.36 0.41 

5% in a 50 Year Period 0.32 0.27 0.30 

10% in a 50 Year Period 0.25 0.21 0.22 

While listing peak accelerations is useful for comparison of potential effects of fault activity in a region, 

other considerations are important in seismic design, including the frequency and duration of motion and 

the soil conditions underlying the site. Seismic design of the structures should be evaluated in accordance 

with the California Building Code (CBC) and other currently adopted City of Santee codes. 

5.2 Liquefaction and Seismically Induced Settlement 

Liquefaction typically occurs when a site is located in a zone with seismic activity, onsite soils are 

cohesionless or silt/clay with low plasticity, groundwater is encountered within 50 feet of the surface, 

and soil densities are less than about 70 percent of the maximum dry densities. If the four previous 

criteria are met, a seismic event could result in a rapid pore water pressure increase from the earthquake-

generated ground accelerations. 

The City of Santee Geotechnical/Seismic Hazard Study for The Safety Element of the Santee General 

Plan (2002) maps the site as having a “moderate to high” liquefaction hazard potential. The current 

standard of practice, as outlined in the Recommended Procedures for Implementation of DMG Special 

Publication 117A, Guidelines for Analyzing and Mitigating Liquefaction in California requires 

liquefaction analysis to a depth of 50 feet below the lowest portion of the proposed structure.  

Exploratory borings excavated within the younger alluvium in the North Site revealed that this deposit 

is up to approximately 20 feet-thick and is underlain by the Friars Formation. The water table is 

approximately 6 to 15 feet below the ground surface. The borings indicate the alluvium consists of 

medium dense to very dense well-graded sand and gravel/cobble and some sandy clay layers. Laboratory 

testing indicates that this deposit has a very low compression potential. The grading plan indicates 

approximately 15 feet of fill is planned along the southern portion of the Residential North Site where 

the younger alluvium will be left in place. Based on these factors, and considering the conditions 
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required for liquefaction to occur, it is our opinion that the potential for liquefaction and seismically 

induced settlement occurring within the Residential North Site soils is considered to be “low”. 

The Residential West Site is underlain by artificial fill and younger alluvium to the maximum depth 

explored of 20 feet below the ground surface where difficult drilling or refusal was encountered. The 

water table is approximately 5 to 19 feet below the ground surface. The borings indicate the alluvium 

primarily consists of medium dense to very dense well-graded sand and gravel/cobble. Laboratory 

testing indicates that this deposit has a very low compression potential. The grading plan indicates 

approximately 20 feet of fill is planned along the southern portion of the Residential West Site where 

the younger alluvium will be left in place. Based on these factors, and considering the conditions 

required for liquefaction to occur, it is our opinion that the potential for liquefaction and seismically 

induced settlement occurring within the West Site soils is considered to be “low”. 

5.3 Seiches and Tsunamis 

Considering the project location in relation to the ocean and proposed grade elevation (above elevation 300 

to 340 feet MSL), the site is not located within a tsunami inundation zone. Seiche-related phenomena are 

defined as being proximal to a lake, reservoir, or bay. The project is not located near a large body of water 

such as those; however, proximity to the San Diego River is discussed below. 

5.4 Flooding from Dam Hazards 

The City of Santee Geotechnical/Seismic Hazard Study for The Safety Element of the Santee General 

Plan (2002) identifies the site as being within the zone of inundation in the San Diego River Valley 

downstream of three major dams in San Diego County. These include the San Vicente Dam, the El 

Capitan Dam, and the Chet Harrit Dam (Lake Jennings). According to the Safety Element report, maps 

prepared in the 1970s indicate the site is located within the inundation limits considering complete 

failure of any one of the three dams. Information concerning the safety of these dams, which is reviewed 

annually by the California Department of Water Resources, Division of Dam Safety, may be obtained 

from that department. 

5.5 Landslides 

No evidence of landslide deposits was encountered at the site during the geotechnical investigation. 

5.6 Settlement Considerations 

Estimates of potential settlement are generally based on the thickness of alluvium left-in-place, the 

thickness of additional fill to achieve finish grade, and the compressibility characteristics of the alluvial 

materials. The rate of settlement is generally based on the grain size characteristics of the alluvial 
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materials (i.e., sand vs. clay) and the drainage path thickness that would allow for pore water pressure 

dissipation. 

Laboratory consolidation tests were performed on samples of the alluvium to aid in evaluating the 

magnitude of settlement that could occur from the proposed fill and building loads presently planned. 

The alluvium was found to have a very low compression potential when subjected to increased vertical 

stress. Based on the test results and analysis, it is estimated that up to 1 to 2 inches of settlement could 

occur after site grading. Given the granular nature of the alluvium left in-place, the settlement is expected 

to occur relatively quickly after grading (approximately 2 to 4 weeks). 

It should be noted that the magnitude of the total settlement and the associated rate of consolidation may 

not be uniform throughout the site due to the variable thickness and compressibility of the underlying 

alluvial materials. In addition, the variable thickness of proposed fill can affect the magnitude of 

settlement. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 General 

6.1.1 No soil or geologic conditions were encountered that, in the opinion of Geocon Incorporated, 

would preclude the development of the property as proposed, provided the recommendations 

of this report are followed. 

6.1.2 Both sites are blanketed with artificial fill associated with golf course grading (Qaf) and off-

site roadways (Qaf2), including West Hills Parkway and Carlton Oaks Drive. The artificial 

fill in the southern portion of the Residential North Site, and Residential West Site, is 

underlain by saturated younger alluvium. Our study indicates that all artificial fill (Qaf) and 

limited portions of young alluvial deposits above groundwater should be removed and 

recompacted as engineered fill. Removals should be performed to approximately 2 to 3 feet 

above the groundwater elevation at the time of grading. The estimated thickness of remedial 

grading, based on consolidation testing and the water elevations at the time of our study, are 

shown on Figures 3 and 4. In some instances an additional foot was added to the estimated 

removal depth to consider weathered materials. 

6.1.3 Portions of the sites are underlain by saturated younger alluvium. Our study indicates that up 

to 1 to 2 inches of settlement may occur after grading based on laboratory testing and the 

current development plan. As a consequence, construction of the proposed improvements, 

including underground utilities should be delayed until the primary consolidation of the 

younger alluvial deposits is essentially complete. We anticipate this time frame to be short 

but settlement monitoring should be performed to verify when primary compression has 

occurred. The specific settlement monitoring procedure can be provided as development plans 

progress. 

6.1.4 As with the existing lake areas, logistical constraints precluded investigation of the natural 

drainage that traverses proposed Lots 70 through 79 (Residential North Site). This area has 

potentially thick surficial deposits (Qya) that will require remedial grading prior to proposed 

fill placement. A similar condition occurs in the Residential West Site, west of Lots 1 through 

6 and the adjacent entrance road. Exploratory trenches are recommended in these areas for 

budgeting purposes as plans progress to identify the extent of remedial grading that will be 

required. The additional information can be provided in an addendum to this report. 

6.1.5 Proposed below grade improvements, such as underground utilities, should consider the 

groundwater elevation information contained in this study. Temporary and/or permanent 
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design considerations may be necessary in the event that these improvements are located near 

or below the water table. 

6.1.6 A proposed vehicle crossing and bridge between PA-2 and PA-3 is shown on the plans. The 

roadway and bridge abutments are expected to be supported on compacted fill placed above 

saturated younger alluvium. For preliminary design purposes, we have also provided drilled 

pier parameters for any bridge foundations extending beyond the younger alluvium and into 

the underlying formational materials. 

6.2 Excavation and Soil Characteristics 

6.2.1 Excavation of the surficial deposits should be possible with light to moderate effort using 

conventional heavy-duty equipment. Excavations within the Older Alluvial Deposits (Qoa) 

may encounter cemented portions and may require very heavy effort with difficult ripping 

conditions. Excavations into the Friars Formation are not anticipated. Hard concretionary 

fragments may be generated from this unit and require special handling. 

6.2.2 The soils encountered in the field investigation are considered to be “expansive” (expansion 

index [EI] of 20 or more) as defined by 2022 California Building Code (CBC) 

Section 1803.5.3. Table 6.2 presents soil classifications based on the expansion index. The 

soil materials observed on site are anticipated to have a “very low” to “medium” expansion 

potential (expansion index of 90 or less). 

TABLE 6.2 
EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX

Expansion Index (EI) 
ASTM 4829  

Expansion Classification 
2022 CBC  

Expansion Classification 

0 – 20 Very Low Non-Expansive 

21 – 50 Low 

Expansive 
51 – 90 Medium 

91 – 130 High 

Greater Than 130 Very High 

6.3 Soluble Sulfate Exposure 

6.3.1 We performed laboratory tests on samples of the site materials to evaluate the percentage of 

water-soluble sulfate. Results from the laboratory water-soluble sulfate content testing are 

presented in Table IV and indicate that the on-site materials at the locations tested possess a 

“Not Applicable” and “S0” sulfate exposure, or “Moderate” and “S1” sulfate exposure to 
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concrete structures as defined by 2022 CBC Section 1904 and ACI 318. Table 6.3 presents a 

summary of concrete requirements set forth by 2022 CBC Section 1904 and ACI 318. 

TABLE 6.3 
REQUIREMENTS FOR CONCRETE EXPOSED TO  

SULFATE-CONTAINING SOLUTIONS 

Exposure Class 

Water-Soluble 
Sulfate (SO4) 

Percent 
by Weight 

Cement  
Type (ASTM C 

150) 

Maximum 
Water to 

Cement Ratio 
by Weight1

Minimum 
Compressive 
Strength (psi) 

S0 SO4<0.10 No Type Restriction n/a 2,500 

S1 0.10<SO4<0.20 II 0.50 4,000 

S2 0.20<SO4<2.00 V 0.45 4,500 

S3 
Option 1 

SO4>2.00 
V+Pozzolan or Slag 0.45 4,500 

Option 2 V 0.40 5,000 

1 Maximum water to cement ratio limits do not apply to lightweight concrete 

6.3.2 The presence of water-soluble sulfates is not a visually discernible characteristic; therefore, 

other soil samples from the site could yield different concentrations. Additionally, over time 

landscaping activities (i.e., addition of fertilizers and other soil nutrients) may affect the 

concentration. 

6.3.3 Geocon Incorporated does not practice in the field of corrosion engineering. Therefore, further 

evaluation by a corrosion engineer may be performed if improvements that could be 

susceptible to corrosion are planned. 

6.4 Grading 

6.4.1 All grading should be performed in accordance with the attached Recommended Grading 

Specifications (Appendix E). Where the recommendations of this section conflict with 

Appendix E, the recommendations of this section take precedence. All earthwork should be 

observed and all fills tested for proper compaction by Geocon Incorporated. 

6.4.2 Earthwork should be observed and compacted fill tested by representatives of Geocon 

Incorporated. 

6.4.3 A pre-construction conference with a City of Santee representative, owner, contractor, civil 

engineer, and geotechnical engineer should be held at the site prior to the beginning of 

grading. Special soil handling requirements can be discussed at that time. 
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6.4.4 Site preparation should begin with the removal of all deleterious material and vegetation. 

There are areas of very thick brush, vegetation, and large trees in both sites. The depth of 

removal should be such that material to be used as fill are free of organic matter. Material 

generated during stripping and/or site demolition should be exported from the site. 

6.4.5 Potentially compressible soils consisting of artificial fill and portions of the alluvium should 

be removed to approximately 2 to 3 feet above the groundwater table, or competent material, 

and properly compacted. The actual extent of unsuitable soil removals will be determined in 

the field during grading by the geotechnical engineer and/or engineering geologist. The 

estimated remedial grading thickness is presented on Figures 3 and 4. 

6.4.6 We understand that an emergency vehicle access road is planned that crosses known cultural 

resources. As a consequence, remedial grading to remove potentially compressible surficial soils 

is prohibited. In order to limit potential settlement beneath the roadway, stabilization measures, 

such as using geogrid reinforcement (such as Tensar TX-5 or equivalent), are recommended at the 

ground surface. The Project Civil Engineer has created an exhibit that shows the recommended 

stabilization measures using two rows of geogrid reinforcement.   

6.4.7 Each of the two sites has a man-made lake within the proposed grading limits. The lakes 

should be de-watered and evaluated with respect to remedial grading. Wet materials should 

be expected in the vicinity of these lakes. 

6.4.8 As with the existing lake areas, logistical constraints precluded investigation of the natural 

drainage in Lots 70 through 79. This area has potentially thick surficial deposits (Qya) that 

will require remedial grading prior to proposed fill placement. Exploratory trenches are 

recommended in this area for budgetary purposes as plans progress to identify the extent of 

remedial grading that will be required. The additional information can be provided in an 

addendum to this report. 

6.4.9 After removal of unsuitable materials is performed, the site should then be brought to final 

subgrade elevations with structural fill compacted in layers. In general, soils native to the site are 

suitable for re-use as fill if free from vegetation, debris and other deleterious material. Layers of 

fill should be no thicker than will allow for adequate bonding and compaction. All fill, including 

backfill and scarified ground surfaces, should be compacted to at least 90 percent of maximum 

dry density at or above optimum moisture content, as determined in accordance with ASTM Test 

Procedure D1557. Fill materials below optimum moisture content will require additional moisture 

conditioning prior to placing additional fill. 
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6.4.10 Proposed off-site improvements to West Hills Parkway include extending the existing 

roadway embankment to the east to accommodate a new turning lane. At the base of the 

existing slope to West Hills Parkway, we expect to encounter approximately 5 to 6 feet of 

surficial soil over saturated younger alluvial deposits. Remedial grading should consist of 

removing the surficial soils, where practical, to expose the younger alluvium. As the grading 

extends into the existing embankment supporting the roadway, heavy benching is 

recommended. Settlement monitoring of the new embankment may be necessary after fill 

placement.  

6.4.11 Proposed off-site improvements to Carlton Oaks Drive consist of removing existing utility 

poles and undergrounding utilities. Once the existing utilities are removed, the exposed 

trenches should be properly backfilled in accordance with our recommendations. Utility pole 

excavations should be filled with a 2-sack cement slurry. Trench backfill beneath existing 

roads should be compacted to at least 95 percent of the applicable maximum dry density at 

slightly over optimum moisture content.  

6.4.12 It is our understanding that imported soils will be required, and that this material may be 

generated during grading operations within other portions of the golf course. Import materials 

should consist of granular material with “very low” to “low” expansive (Expansion Index of 

50 or less) potential. Prior to importing the material, samples from proposed export site should 

be obtained and subjected to laboratory testing to determine whether the material conforms to 

the recommended criteria. At least 5 working days should be allowed for laboratory testing 

of the soil prior to its importation. Import materials should be free of oversize rock and 

construction debris. 

6.4.13 It is the responsibility of the contractor to ensure that all excavations and trenches are properly 

shored and maintained in accordance with applicable OSHA rules and regulations in order to 

maintain safety and maintain the stability of adjacent existing improvements. 

6.5 Seismic Design Criteria 

6.5.1 Table 6.5.1 summarizes site-specific design criteria obtained from the 2022 California Building 

Code (CBC; Based on the 2021 International Building Code [IBC] and ASCE 7-16), Chapter 

16 Structural Design, Section 1613 Earthquake Loads. We used the computer program U.S. 

Seismic Design Maps, provided by the Structural Engineers Association (SEA) to calculate the 

seismic design parameters. The short spectral response uses a period of 0.2 second. We 

evaluated the Site Class based on the discussion in Section 1613.2.2 of the 2022 CBC and Table 

20.3-1 of ASCE 7-16. The values presented herein are for the risk-targeted maximum 
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considered earthquake (MCER). Sites designated as Site Class D, E and F may require additional 

analyses if requested by the project structural engineer and client. 

TABLE 6.5.1 
2022 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 2022 CBC Reference 

Site Class D Section 1613.2.2 

MCER Ground Motion Spectral Response 
Acceleration – Class B (short), SS

0.783g Figure 1613.2.1(1) 

MCER Ground Motion Spectral Response 
Acceleration – Class B (1 sec), S1

0.287g Figure 1613.2.1(2) 

Site Coefficient, FA 1.187 Table 1613.2.3(1) 

Site Coefficient, FV 2.026 Table 1613.2.3(2) 

Site Class Modified MCER Spectral Response 
Acceleration (short), SMS

0.929g Section 1613.2.3 (Eqn 16-36) 

Site Class Modified MCER Spectral Response 
Acceleration – (1 sec), SM1

0.582g Section 1613.2.3 (Eqn 16-37) 

5% Damped Design 
Spectral Response Acceleration (short), SDS

0.62g Section 1613.2.4 (Eqn 16-38) 

5% Damped Design 
Spectral Response Acceleration (1 sec), SD1

0.388g Section 1613.2.4 (Eqn 16-39) 

*Note:   Using the code-based values presented in this table, in lieu of a performing a ground motion 
hazard analysis, requires the exceptions outlined in ASCE 7-16 Section 11.4.8 be followed by the project 
structural engineer. Per Section 11.4.8 of ASCE/SEI 7-16, a ground motion hazard analysis should be 
performed for projects for Site Class “E” sites with Ss greater than or equal to 1.0g and for Site Class “D” 
and “E” sites with S1 greater than 0.2g. Section 11.4.8 also provides exceptions which indicates that the 
ground motion hazard analysis may be waived provided the exceptions are followed.  

6.5.2 Table 6.5.2 presents the mapped maximum considered geometric mean (MCEG) seismic 

design parameters for projects located in Seismic Design Categories of D through F in 

accordance with ASCE 7-16.  

TABLE 6.5.2 
ASCE 7-16 PEAK GROUND ACCELERATION 

Parameter Value ASCE 7-16 Reference 

Mapped MCEG Peak Ground Acceleration, PGA 0.336g Figure 22-9 

Site Coefficient, FPGA 1.264 Table 11.8-1 

Site Class Modified MCEG Peak Ground 
Acceleration, PGAM

0.425g Section 11.8.3 (Eqn 11.8-1) 

6.5.3 Conformance to the criteria in Tables 6.5.1 and 6.5.2 for seismic design does not constitute 

any kind of guarantee or assurance that significant structural damage or ground failure will 
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not occur in the event of a large earthquake. The primary goal of seismic design is to protect 

life, not to avoid all damage, since such design may be economically prohibitive. 

6.5.4 The project structural engineer and architect should evaluate the appropriate Risk Category 

and Seismic Design Category for the planned structures. The values presented herein assume 

a Risk Category of I and resulting in a Seismic Design Category D. Table 6.5.3 presents a 

summary of the risk categories in accordance with ASCE 7-16. 

TABLE 6.5.3 
ASCE 7-16 RISK CATEGORIES 

Risk 
Category 

Building Use Examples 

I Low risk to Human Life at Failure Barn, Storage Shelter 

II 
Nominal Risk to Human Life at 

Failure (Buildings Not Designated as 
I, III or IV) 

Residential, Commercial and Industrial 
Buildings 

III 
Substantial Risk to Human Life at 

Failure 

Theaters, Lecture Halls, Dining Halls, 
Schools, Prisons, Small Healthcare 

Facilities, Infrastructure Plants, Storage 
for Explosives/Toxins 

IV Essential Facilities 

Hazardous Material Facilities, 
Hospitals, Fire and Rescue, Emergency 

Shelters, Police Stations, Power 
Stations, Aviation Control Facilities, 

National Defense, Water Storage 

6.6 Foundation and Concrete Slabs-On-Grade Recommendations 

6.6.1 The foundation recommendations herein are for proposed one- to three-story residential 

structures. The foundation recommendations have been separated into three categories based 

on either the maximum and differential fill thickness or Expansion Index. The foundation 

category criteria are presented in Table 6.6.1.  

TABLE 6.6.1 
FOUNDATION CATEGORY CRITERIA 

Foundation 
Category 

Maximum Fill 
Thickness, T (Feet) 

Differential Fill 
Thickness, D (Feet) 

Expansion Index (EI) 

I T<20 -- EI<50 

II 20<T<50 10<D<20 50<EI<90 

III T>50 D>20 90<EI<130 



Geocon Project No. G2290-32-01 - 16 - February 3, 2022 
Revised June 11, 2024 

6.6.2 We will provide final foundation categories for each building or lot after finish pad grades 

have been achieved, the underlying fill-bedrock geometry is evaluated and we perform 

laboratory testing of the subgrade soil. Category III foundations are recommended for 

structures supported on buildings pads underlain with alluvial soil left in place. 

6.6.3 Table 6.6.2 presents minimum foundation and interior concrete slab design criteria for 

conventional foundation systems.  

TABLE 6.6.2 
CONVENTIONAL FOUNDATION RECOMMENDATIONS BY CATEGORY 

Foundation 
Category 

Minimum Footing 
Embedment 

Depth, D (inches) 

Minimum Continuous 
Footing 

Reinforcement 

Minimum Footing 
Width (Inches) 

I 12 
Two No. 4 bars, one top 

and one bottom 

12 – Continuous, WC

24 – Isolated, WI 

II 18 
Four No. 4 bars, two top 

and two bottom 

III 24 
Four No. 5 bars, two top 

and two bottom 

6.6.4 The foundations should be embedded in accordance with the recommendations herein and the 

Wall/Column Footing Dimension Detail. The embedment depths should be measured from 

the lowest adjacent pad grade for both interior and exterior footings. Footings should be 

deepened such that the bottom outside edge of the footing is at least 7 feet horizontally from 

the face of the slope (unless designed with a post-tensioned foundation system as discussed 

herein). 

Wall/Column Footing Dimension Detail 
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6.6.5 The proposed structures can be supported on a shallow foundation system founded in the 

compacted fill/formational materials. Table 6.6.3 provides a summary of the foundation 

design recommendations.  

TABLE 6.6.3 
SUMMARY OF FOUNDATION RECOMMENDATIONS 

Parameter Value 

Allowable Bearing Capacity 2,000 psf 

Bearing Capacity Increase 
500 psf per Foot of Depth 

300 psf per Foot of Width 

Maximum Allowable Bearing Capacity 4,000 psf 

Estimated Total Static Settlement* 1 Inch 

Estimated Differential Static Settlement* ½ Inch in 40 Feet 

6.6.6 The bearing capacity values presented herein are for dead plus live loads and may be increased 

by one-third when considering transient loads due to wind or seismic forces.  

6.6.7 The concrete slab-on-grades should be designed in accordance with Table 6.6.4.  

TABLE 6.6.4 
CONVENTIONAL SLAB-ON-GRADE RECOMMENDATIONS BY CATEGORY 

Foundation 
Category 

Minimum 
Concrete Slab 

Thickness 
(inches) 

Interior Slab 
Reinforcement 

Typical Slab 
Underlayment 

I 4 
6 x 6 - 10/10 welded wire mesh at 

slab mid-point 

3 to 4 Inches of 
Sand/Gravel/Base 

II 4 
No. 3 bars at 24 inches on center, 

both directions 

III 5 
No. 3 bars at 18 inches on center, 

both directions 

6.6.8 Slabs that may receive moisture-sensitive floor coverings or may be used to store moisture-

sensitive materials should be underlain by a vapor retarder. The vapor retarder design should 

be consistent with the guidelines presented in the American Concrete Institute’s (ACI) Guide 

for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials (ACI 302.2R-06). The 

vapor retarder used should be specified by the project architect or developer based on the type 

of floor covering that will be installed and if the structure will possess a humidity controlled 

environment.  
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6.6.9 The bedding sand thickness should be determined by the project foundation engineer, 

architect, and/or developer. However, we should be contacted to provide recommendations if 

the bedding sand is thicker than 6 inches. It is common to see 3 inches and 4 inches of sand 

below the concrete slab-on-grade for 5-inch and 4-inch thick slabs, respectively, in the 

southern California area. The foundation design engineer should provide appropriate concrete 

mix design criteria and curing measures to assure proper curing of the slab by reducing the 

potential for rapid moisture loss and subsequent cracking and/or slab curl. We suggest that 

the foundation design engineer present the concrete mix design and proper curing methods on 

the foundation plans. It is critical that the foundation contractor understands and follows the 

recommendations presented on the foundation plans. 

6.6.10 As an alternative to the conventional foundation recommendations, consideration should be 

given to the use of post-tensioned concrete slab and foundation systems for the support of the 

proposed structures. The post-tensioned systems (foundation dimensions and embedment 

depths, slab thickness and steel placement) should be designed by a structural engineer 

experienced in post-tensioned slab design and design criteria of the Post-Tensioning Institute 

(PTI) DC 10.5-12 Standard Requirements for Design and Analysis of Shallow Post-Tensioned 

Concrete Foundations on Expansive Soils or WRI/CRSI Design of Slab-on-Ground 

Foundations, as required by the 2022 California Building Code (CBC Section 1808.6.2). 

Although this procedure was developed for expansive soil conditions, it can also be used to 

reduce the potential for foundation distress due to differential fill settlement. The post-

tensioned design should incorporate the geotechnical parameters presented in Table 6.6.5 for 

the particular Foundation Category designated. The parameters presented in Table 6.6.5 are 

based on the guidelines presented in the PTI DC 10.5 design manual.  

TABLE 6.6.5 
POST-TENSIONED FOUNDATION SYSTEM DESIGN PARAMETERS  

Post-Tensioning Institute (PTI) DC10.5 
Design Parameters 

Foundation Category 

I II III 

Thornthwaite Index -20 -20 -20 

Equilibrium Suction 3.9 3.9 3.9 

Edge Lift Moisture Variation Distance, eM 

(Feet) 
5.3 5.1 4.9 

Edge Lift, yM (Inches) 0.61 1.10 1.58 

Center Lift Moisture Variation Distance, eM 

(Feet) 
9.0 9.0 9.0 

Center Lift, yM (Inches) 0.30 0.47 0.66 

6.6.11 The foundations for the post-tensioned slabs should be embedded in accordance with the 

recommendations of the structural engineer. If a post-tensioned mat foundation system is 
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planned, the slab should possess a thickened edge with a minimum width of 12 inches and 

extend below the clean sand or crushed rock layer.   

6.6.12 If the structural engineer proposes a post-tensioned foundation design method other than PTI, 

DC 10.5: 

 The deflection criteria presented in Table 6.6.5 are still applicable.  

 Interior stiffener beams should be used for Foundation Categories II and III.  

 The width of the perimeter foundations should be at least 12 inches.  

 The perimeter footing embedment depths should be at least 12 inches, 18 inches and 
24 inches for foundation categories I, II, and III, respectively. The embedment depths 
should be measured from the lowest adjacent pad grade. 

6.6.13 Foundation systems for the lots that possess a foundation Category I and a “very low” 

expansion potential (expansion index of 20 or less) can be designed using the method 

described in Section 1808 of the 2022 CBC. If post-tensioned foundations are planned, an 

alternative, commonly accepted design method (other than PTI) can be used. However, the 

post-tensioned foundation system should be designed with a total and differential deflection 

of 1 inch. Geocon Incorporated should be contacted to review the plans and provide additional 

information, if necessary. 

6.6.14 If an alternate design method is contemplated, Geocon Incorporated should be contacted to 

evaluate if additional expansion index testing should be performed to identify the lots that 

possess a “very low” expansion potential (expansion index of 20 or less). 

6.6.15 Our experience indicates post-tensioned slabs may be susceptible to excessive edge lift from 

tensioning, regardless of the underlying soil conditions. Placing reinforcing steel at the bottom 

of the perimeter footings and the interior stiffener beams may mitigate this potential. The 

structural engineer should design the foundation system to reduce the potential of edge lift 

occurring for the proposed structures.  

6.6.16 During the construction of the post-tension foundation system, the concrete should be placed 

monolithically. Under no circumstances should cold joints form between the footings/grade 

beams and the slab during the construction of the post-tension foundation system unless 

designed by the structural engineer. 

6.6.17 Isolated footings outside of the slab area, if present, should have the minimum embedment 

depth and width recommended for conventional foundations for a particular Foundation 

Category. The use of isolated footings, which are located beyond the perimeter of the building 

and support structural elements connected to the building, are not recommended for Category 
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III. Where this condition cannot be avoided, the isolated footings should be connected to the 

building foundation system with grade beams in both directions. In addition, consideration 

should be given to connecting patio slabs, which exceed 5 feet in width, to the building 

foundation to reduce the potential for future separation to occur. 

6.6.18 Interior stiffening beams should be incorporated into the design of the foundation system in 

accordance with the PTI design procedures.  

6.6.19 Special subgrade presaturation is not deemed necessary prior to placing concrete; however, 

the exposed foundation and slab subgrade soil should be moisture conditioned, as necessary, 

to maintain a moist condition as would be expected in any such concrete placement. 

6.6.20 Where buildings or other improvements are planned near the top of a slope 3:1 

(horizontal:vertical) or steeper, special foundation and/or design considerations are 

recommended due to the tendency for lateral soil movement to occur. 

 For fill slopes less than 20 feet high or cut slopes regardless of height, footings should 
be deepened such that the bottom outside edge of the footing is at least 7 feet 
horizontally from the face of the slope. 

 When located next to a descending 3:1 (horizontal:vertical) fill slope or steeper, the 
foundations should be extended to a depth where the minimum horizontal distance is 
equal to H/3 (where H equals the vertical distance from the top of the fill slope to the 
base of the fill soil) with a minimum of 7 feet but need not exceed 40 feet. The 
horizontal distance is measured from the outer, deepest edge of the footing to the face 
of the slope. A post-tensioned slab and foundation system or mat foundation system 
can be used to reduce the potential for distress in the structures associated with strain 
softening and lateral fill extension. Specific design parameters or recommendations 
for either of these alternatives can be provided once the building location and fill 
slope geometry have been determined. 

 If swimming pools are planned, Geocon Incorporated should be contacted for a 
review of specific site conditions.  

 Swimming pools located within 7 feet of the top of cut or fill slopes are not 
recommended. Where such a condition cannot be avoided, the portion of the 
swimming pool wall within 7 feet of the slope face be designed assuming that the 
adjacent soil provides no lateral support.  This recommendation applies to fill 
slopes up to 30 feet in height, and cut slopes regardless of height.  For swimming 
pools located near the top of fill slopes greater than 30 feet in height, additional 
recommendations may be required and Geocon Incorporated should be contacted for 
a review of specific site conditions. 

 Although other improvements, which are relatively rigid or brittle, such as concrete 
flatwork or masonry walls, may experience some distress if located near the top of a 
slope, it is generally not economical to mitigate this potential. It may be possible, 
however, to incorporate design measures which would permit some lateral soil 
movement without causing extensive distress. Geocon Incorporated should be 
consulted for specific recommendations. 
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6.6.21 The recommendations of this report are intended to reduce the potential for cracking of slabs 

and foundations due to expansive soil (if present), differential settlement of fill soil with 

varying thicknesses. However, even with the incorporation of the recommendations presented 

herein, foundations, stucco walls, and slabs-on-grade placed on such conditions may still 

exhibit some cracking due to soil movement and/or shrinkage. The occurrence of concrete 

shrinkage cracks is independent of the supporting soil characteristics. Their occurrence may 

be reduced by limiting the slump of the concrete, proper concrete placement and curing, and 

by the placement of crack control joints at periodic intervals, in particular, where re-entrant 

slab corners occur. 

6.6.22 Concrete slabs should be provided with adequate crack-control joints, construction joints 

and/or expansion joints to reduce unsightly shrinkage cracking. The design of joints should 

consider criteria of the American Concrete Institute when establishing crack-control spacing. 

Additional steel reinforcing, concrete admixtures and/or closer crack control joint spacing 

should be considered where concrete-exposed finished floors are planned. 

6.6.23 Geocon Incorporated should be consulted to provide additional design parameters as required 

by the structural engineer. 

6.6.24 We should observe the foundation excavations prior to the placement of reinforcing steel to 

check that the exposed soil conditions are similar to those expected and that they have been 

extended to the appropriate bearing strata. If unexpected soil conditions are encountered, 

foundation modifications may be required. 

6.7 Concrete Flatwork 

6.7.1 Exterior concrete flatwork not subject to vehicular traffic should be constructed in accordance 

with the recommendations herein. Slab panels should be a minimum of 4 inches thick and, 

when in excess of 8 feet square, should be reinforced with 6 x 6 - W2.9/W2.9 (6 x 6 - 6/6) 

welded wire mesh or No. 3 reinforcing bars at 18 inches on center in both directions to reduce 

the potential for cracking. In addition, concrete flatwork should be provided with crack control 

joints to reduce and/or control shrinkage cracking. Crack control spacing should be 

determined by the project structural engineer based upon the slab thickness and intended 

usage. Criteria of the American Concrete Institute (ACI) should be taken into consideration 

when establishing crack control spacing. Subgrade soil for exterior slabs not subjected to 

vehicle loads should be compacted in accordance with criteria presented in the grading section 

prior to concrete placement. Subgrade soil should be properly compacted and the moisture 

content of subgrade soil should be checked prior to placing concrete. 
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6.7.2 Where exterior flatwork abuts the structure at entrant or exit points, the exterior slab may be 

dowelled into the structure’s foundation stemwall. This recommendation is intended to reduce 

the potential for differential elevations that could result from differential settlement or minor 

heave of the flatwork. Dowelling details should be designed by the project structural engineer. 

6.7.3 The recommendations presented herein are intended to reduce the potential for cracking of 

slabs and foundations as a result of differential movement. However, even with the 

incorporation of the recommendations presented herein, foundations and slabs-on-grade will 

still crack. The occurrence of concrete shrinkage cracks is independent of the soil supporting 

characteristics. Their occurrence may be reduced and/or controlled by limiting the slump of 

the concrete, the use of crack control joints and proper concrete placement and curing. 

Literature provided by the Portland Concrete Association (PCA) and American Concrete 

Institute (ACI) present recommendations for proper concrete mix, construction, and curing 

practices, and should be incorporated into project construction. 

6.8 Proposed Bridge Foundations 

6.8.1 We understand a bridge is proposed from PA-2 (Residential North Site) to PA-3 (Hotel Site). 

We expect the abutment foundations to consist of isolated spread footings supported on 

compacted fill. Any bents, if needed, should be supported using drilled piers supported on 

Friars Formation beneath the younger alluvium.  

6.8.2 The bridge abutments may be supported on a shallow foundation system founded in the 

compacted fill. Continuous footings should be at least 12 inches wide and extend 18 inches 

below lowest adjacent pad grade. Isolated spread footings should have a minimum width of 2 

feet and should also extend 18 inches below lowest adjacent pad grade. In addition, footings 

should be deepened such that the bottom outside edge of the footing is at least 7 feet 

horizontally from the face of the slope. 

6.8.3 Steel reinforcement for continuous footings should consist of at least four No. 5 steel 

reinforcing bars placed horizontally in the footings, two near the top and two near the bottom. 

Steel reinforcement for the spread footings should be designed by the project structural 

engineer.  

6.8.4 The recommendations herein are based on soil characteristics only (EI of 50 or less) and is 

not intended to replace reinforcement required for structural considerations.  

6.8.5 The recommended allowable bearing capacity for foundations with minimum dimensions 

described herein and bearing in properly compacted fill is 2,000 pounds per square foot (psf). 
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The values presented herein are for dead plus live loads and may be increased by one-third 

when considering transient loads due to wind or seismic forces.  

6.8.6 We estimate the total and differential settlements under the imposed allowable loads to be 

about 1 inch and ½ inch, respectively, based on a 5-foot-square footing. These settlement 

values are based on the underlying soil being densified as recommended herein.  

6.8.7 We should observe the foundation excavations prior to the placement of reinforcing steel to 

check that the exposed soil conditions are similar to those expected and that they have been 

extended to the appropriate bearing strata. If unexpected soil conditions are encountered, 

foundation modifications may be required. 

6.9 Drilled Pier Recommendations  

6.9.1 If needed, drilled piers should be used for foundation support for any bridge bents. The 

foundation recommendations herein assume that the piers will extend through the younger 

alluvium and into the Friars Formation. Groundwater and wet drilling techniques should be 

expected. The piers should be embedded at least 5 feet within the formational materials. For 

design purposes, a surficial soil thickness of 25 feet was used to compute the allowable 

bearing capacities shown below. Once actual foundation types and locations are determined, 

revised allowable capacities may be provided based on actual site conditions. Additional field 

exploration may be needed to refine the recommendations presented herein. 

6.9.2 Piers can be designed to develop support by end bearing within the formational materials and 

skin friction within the formational materials and younger alluvium. The allowable bearing 

capacity can be determined by the chart presented below. These allowable values possess a 

factor of safety of 2 and 3 for skin friction and end bearing, respectively. 
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Allowable Bearing Capacity Chart 

6.9.3 Piers can be designed to develop support by end bearing within the formational materials and 

skin friction within the formational materials and younger alluvium using the design 

parameters presented in Table 6.9. 

TABLE 6.9 
SUMMARY OF DRILLED PIER RECOMMENDATIONS 

Parameter Value 

Minimum Pile Diameter  2 Feet 

Minimum Pile Spacing 3 Times Pile Diameter 

Minimum Foundation Embedment Depth 
10 Feet 

5 Feet in Formational Materials 

Allowable Bearing Capacity Per Chart 

Estimated Total Settlement ½ Inch 

Estimated Differential Settlement ½ Inch in 40 Feet 
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6.9.4 The design length of the drilled piers should be determined by the designer based on the 

elevation of the pile cap or grade beam and the elevation of the top of the formational materials 

obtained from the Geologic Map and Geologic Cross-Sections presented herein. It is difficult 

to evaluate the exact length of the proposed drilled piers due to the variable thickness of the 

younger alluvium; therefore, some variation should be expected during drilling operations. 

6.9.5 If pier spacing is at least three times the maximum dimension of the pier, no reduction in axial 

capacity for group effects is considered necessary. If piles are spaced between 2 and 3 pile 

diameters (center to center), the single pile axial capacity should be reduced by 25 percent. 

Geocon Incorporated should be contacted to provide single-pile capacity if piers are spaced 

closer than 2 diameters. 

6.9.6 The allowable downward capacity may be increased by one-third when considering transient 

wind or seismic loads.  

6.9.7 The younger alluvial materials may contain gravel and cobble zones and could experience 

caving; therefore, the drilling contractor should expect wet and caving drilling conditions 

during excavations for the piers. Because a significant portion of the piers capacity will be 

developed by end bearing, the bottom of the borehole should be cleaned of loose cuttings prior 

to the placement of steel and concrete. Experience indicates that backspinning the auger does 

not remove loose material and a flat cleanout plate is necessary. We expect localized seepage 

may be encountered during the drilling operations and casing may be required to maintain the 

integrity of the pier excavation, particularly if seepage or sidewall instability is encountered. 

Concrete should be placed within the excavation as soon as possible after the auger/cleanout 

plate is withdrawn to reduce the potential for discontinuities or caving. 

6.9.8 Pile settlement of production piers is expected to be on the order of ½ inch if the piers are 

loaded to their allowable capacities. Geocon should provide updated settlement estimates 

once the foundation plans are available. Settlements should be essentially complete shortly 

after completion of the building superstructure. 

6.10 Conventional Retaining Walls 

6.10.1 Retaining walls should be designed using the values presented in Table 6.10.1. Soil with an 

expansion index (EI) of greater than 50 should not be used as backfill material behind 

retaining walls.  
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TABLE 6.10.1 
RETAINING WALL DESIGN RECOMMENDATIONS 

Parameter ValueP 

Active Soil Pressure, A (Fluid Density, Level Backfill) 35 pcf 

Active Soil Pressure, A (Fluid Density, 2:1 Sloping Backfill) 50 pcf 

Seismic Pressure, S 19H psf 

At-Rest/Restrained Walls Additional Uniform Pressure (0 to 8 Feet High) 8H psf 

At-Rest/Restrained Walls Additional Uniform Pressure (8+ Feet High) 12H psf 

Expected Expansion Index for the Subject Property EI<50  

H equals the height of the retaining portion of the wall 

6.10.2 The project retaining walls should be designed as shown in the Retaining Wall Loading 

Diagram.  

Retaining Wall Loading Diagram 

6.10.3 Unrestrained walls are those that are allowed to rotate more than 0.001H (where H equals the 

height of the retaining portion of the wall) at the top of the wall. Where walls are restrained 

from movement at the top (at-rest condition), an additional uniform pressure should be applied 

to the wall. For retaining walls subject to vehicular loads within a horizontal distance equal 

to two-thirds the wall height, a surcharge equivalent to 2 feet of fill soil should be added. 
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6.10.4 The structural engineer should determine the Seismic Design Category for the project in 

accordance with Section 1613.3.5 of the 2022 CBC or Section 11.6 of ASCE 7-16. For 

structures assigned to Seismic Design Category of D, E, or F, retaining walls that support 

more than 6 feet of backfill should be designed with seismic lateral pressure in accordance 

with Section 1803.5.12 of the 2022 CBC. The seismic load is dependent on the retained height 

where H is the height of the wall, in feet, and the calculated loads result in pounds per square 

foot (psf) exerted at the base of the wall and zero at the top of the wall.  

6.10.5 Retaining walls should be designed to ensure stability against overturning sliding, and 

excessive foundation pressure. Where a keyway is extended below the wall base with the 

intent to engage passive pressure and enhance sliding stability, it is not necessary to consider 

active pressure on the keyway. 

6.10.6 Drainage openings through the base of the wall (weep holes) should not be used where the 

seepage could be a nuisance or otherwise adversely affect the property adjacent to the base of 

the wall. The recommendations herein assume a properly compacted granular (EI of 90 or 

less) free-draining backfill material with no hydrostatic forces or imposed surcharge load. The 

retaining wall should be properly drained as shown in the Typical Retaining Wall Drainage 

Detail. If conditions different than those described are expected, or if specific drainage details 

are desired, Geocon Incorporated should be contacted for additional recommendations. 

Typical Retaining Wall Drainage Detail 

6.10.7 The retaining walls may be designed using either the active and restrained (at-rest) loading 

condition or the active and seismic loading condition as suggested by the structural engineer. 
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Typically, it appears the design of the restrained condition for retaining wall loading may be 

adequate for the seismic design of the retaining walls. However, the active earth pressure 

combined with the seismic design load should be reviewed and also considered in the design 

of the retaining walls.  

6.10.8 In general, wall foundations should be designed in accordance with Table 6.10.2. The 

proximity of the foundation to the top of a slope steeper than 3:1 could impact the allowable 

soil bearing pressure. Therefore, retaining wall foundations should be deepened such that the 

bottom outside edge of the footing is at least 7 feet horizontally from the face of the slope. 

TABLE 6.10.2 
SUMMARY OF RETAINING WALL FOUNDATION RECOMMENDATIONS 

Parameter Value 

Minimum Retaining Wall Foundation Width 12 inches 

Minimum Retaining Wall Foundation Depth 12 Inches 

Minimum Steel Reinforcement Per Structural Engineer 

Allowable Bearing Capacity 2,000 psf 

Bearing Capacity Increase 
500 psf per Foot of Depth 

300 psf per Foot of Width 

Maximum Allowable Bearing Capacity 4,000 psf 

Estimated Total Static Settlement* 1 Inch 

Estimated Differential Static Settlement* ½ Inch in 40 Feet 

6.10.9 The recommendations presented herein are generally applicable to the design of rigid concrete 

or masonry retaining walls. In the event that other types of walls (such as mechanically 

stabilized earth [MSE] walls) are planned, Geocon Incorporated should be consulted for 

additional recommendations. 

6.10.10 Unrestrained walls will move laterally when backfilled and loading is applied. The amount of 

lateral deflection is dependent on the wall height, the type of soil used for backfill, and loads 

acting on the wall. The retaining walls and improvements above the retaining walls should be 

designed to incorporate an appropriate amount of lateral deflection as determined by the 

structural engineer. 

6.10.11 Soil contemplated for use as retaining wall backfill, including import materials, should be 

identified in the field prior to backfill. At that time, Geocon Incorporated should obtain samples 

for laboratory testing to evaluate its suitability. Modified lateral earth pressures may be necessary 

if the backfill soil does not meet the required expansion index or shear strength. City or regional 

standard wall designs, if used, are based on a specific active lateral earth pressure and/or soil 
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friction angle. In this regard, on-site soil to be used as backfill may or may not meet the values for 

standard wall designs. Geocon Incorporated should be consulted to assess the suitability of the on-

site soil for use as wall backfill if standard wall designs will be used. 

6.11 Lateral Loading 

6.11.1 Table 6.11 should be used to help design the proposed structures and improvements to resist 

lateral loads for the design of footings or shear keys. The allowable passive pressure assumes 

a horizontal surface extending at least 5 feet, or three times the surface generating the passive 

pressure, whichever is greater. The upper 12 inches of material in areas not protected by floor 

slabs or pavement should not be included in design for passive resistance. 

TABLE 6.11 
SUMMARY OF LATERAL LOAD DESIGN RECOMMENDATIONS 

Parameter Value 

Passive Pressure Fluid Density 300 pcf 

Coefficient of Friction (Concrete and Soil) 0.35 

Coefficient of Friction (Along Vapor Barrier) 0.2 to 0.25* 

*Per manufacturer’s recommendations. 

6.11.2 The passive and frictional resistant loads can be combined for design purposes. The lateral 

passive pressures may be increased by one-third when considering transient loads due to wind 

or seismic forces. 

6.12 Site Drainage and Moisture Protection 

6.12.1 Adequate site drainage is critical to reduce the potential for differential soil movement, 

erosion and subsurface seepage. Under no circumstances should water be allowed to pond 

adjacent to footings. The site should be graded and maintained such that surface drainage is 

directed away from structures in accordance with 2022 CBC 1804.3 or other applicable 

standards. In addition, surface drainage should be directed away from the top of slopes into 

swales or other controlled drainage devices. Roof and pavement drainage should be directed 

into conduits that carry runoff away from the proposed structure. 

6.12.2 Underground utilities should be leak free. Utility and irrigation lines should be checked 

periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil 

movement could occur if water is allowed to infiltrate the soil for prolonged periods of time. 
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6.12.3 Landscaping planters adjacent to paved areas are not recommended due to the potential for 

surface or irrigation water to infiltrate the pavement's subgrade and base course. Area drains 

to collect excess irrigation water and transmit it to drainage structures or impervious above-

grade planter boxes can be used. In addition, where landscaping is planned adjacent to the 

pavement, construction of a cutoff wall along the edge of the pavement that extends at least 6 

inches below the bottom of the base material should be considered. 

6.13 Slope Maintenance 

6.13.1 Slopes that are steeper than 3:1 (horizontal:vertical) may, under conditions that are both 

difficult to prevent and predict, be susceptible to near-surface (surficial) slope instability. The 

instability is typically limited to the outer 3 feet of a portion of the slope and usually does not 

directly impact the improvements on the pad areas above or below the slope. The occurrence 

of surficial instability is more prevalent on fill slopes and is generally preceded by a period of 

heavy rainfall, excessive irrigation, or the migration of subsurface seepage. The disturbance 

and/or loosening of the surficial soils, as might result from root growth, soil expansion, or 

excavation for irrigation lines and slope planting, may also be a significant contributing factor 

to surficial instability. It is therefore recommended that, to the maximum extent practical: 

(a) disturbed/loosened surficial soils be either removed or properly recompacted, 

(b) irrigation systems be periodically inspected and maintained to eliminate leaks and 

excessive irrigation, and (c) surface drains on and adjacent to slopes be periodically 

maintained to preclude ponding or erosion. Although the incorporation of the above 

recommendations should reduce the potential for surficial slope instability, it will not 

eliminate the possibility and, therefore, it may be necessary to rebuild or repair a portion of 

the project's slopes in the future. 

6.14 Grading and Foundation Plan Review 

6.14.1 Geocon Incorporated should review the final grading plans and foundation plans for the 

project prior to final design submittal to evaluate whether additional analyses and/or 

recommendations are required 



Geocon Project No. G2290-32-01 February 3, 2022 
Revised June 11, 2024 

LIMITATIONS AND UNIFORMITY OF CONDITIONS 

1. The firm that performed the geotechnical investigation for the project should be retained to 

provide testing and observation services during construction to provide continuity of 

geotechnical interpretation and to check that the recommendations presented for geotechnical 

aspects of site development are incorporated during site grading, construction of improvements, 

and excavation of foundations. If another geotechnical firm is selected to perform the testing 

and observation services during construction operations, that firm should prepare a letter 

indicating their intent to assume the responsibilities of project geotechnical engineer of record. 

A copy of the letter should be provided to the regulatory agency for their records. In addition, 

that firm should provide revised recommendations concerning the geotechnical aspects of the 

proposed development, or a written acknowledgement of their concurrence with the 

recommendations presented in our report. They should also perform additional analyses deemed 

necessary to assume the role of Geotechnical Engineer of Record. 

2. The recommendations of this report pertain only to the site investigated and are based upon the 

assumption that the soil conditions do not deviate from those disclosed in the investigation. If 

any variations or undesirable conditions are encountered during construction, or if the proposed 

construction will differ from that anticipated herein, Geocon Incorporated should be notified so 

that supplemental recommendations can be given. The evaluation or identification of the 

potential presence of hazardous or corrosive materials was not part of the scope of services 

provided by Geocon Incorporated. 

3. This report is issued with the understanding that it is the responsibility of the owner or his 

representative to ensure that the information and recommendations contained herein are brought 

to the attention of the architect and engineer for the project and incorporated into the plans, and 

the necessary steps are taken to see that the contractor and subcontractors carry out such 

recommendations in the field. 

4. The findings of this report are valid as of the present date. However, changes in the conditions 

of a property can occur with the passage of time, whether they be due to natural processes or 

the works of man on this or adjacent properties. In addition, changes in applicable or appropriate 

standards may occur, whether they result from legislation or the broadening of knowledge. 

Accordingly, the findings of this report may be invalidated wholly or partially by changes 

outside our control. Therefore, this report is subject to review and should not be relied upon 

after a period of three years. 
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APPENDIX A 

FIELD INVESTIGATION 

The field investigation was performed between June 27 and 28, 2018, and consisted of a visual site 

reconnaissance, drilling fourteen small-diameter borings (Boring Nos. B-1 through B-14) and 

excavating five exploratory test pits (Trench Nos. T-1 through T-5). In addition, four infiltration tests 

(Infiltration Test Nos. I-1 through I-4) were performed within proposed storm water management areas 

at the locations provided by SB&O, Inc. The approximate locations of the previous and recent 

exploratory borings, test pits and infiltration tests are shown on the Geologic Maps, Figures 2 and 3. 

The recent exploratory borings were performed by Scott’s Drilling Company using a truck-mounted, 

drill rig (Ingersoll Rand A-300) to a maximum depth of 20 feet below existing grade. Samples were 

collected at 5-foot intervals using a 3-inch diameter California split-spoon sampler (CAL) or a 2-inch-

diameter Standard Penetration Test (SPT) sampler, driven 12 and 18 inches, respectively into the 

undisturbed soil mass. A manual trip hammer weighing 140 pounds and dropped 30 inches was used to 

drive the samplers. 

The CAL sampler was equipped with 1-inch by 2⅜-inch, brass sampler rings to facilitate removal and 

testing. The soil collected within the SPT sampler was placed in plastic bags for testing. Blow counts 

were recorded for every 6 inches the sampler was driven and shown on the boring logs in terms of blows 

per foot. The values indicated on the boring logs are the sum of the last 12 inches of the sampler if driven 

18 inches. These values are not to be taken as N-values, adjustments have not been applied. Logs of the 

borings depicting the soil and geologic conditions encountered and the depth at which samples were 

obtained are presented on Figures A-1 through A-14. 

The exploratory trenches were excavated with a John Deere 310G backhoe, using a 24-inch-wide bucket. 

The soils encountered were visually examined, classified and logged. Logs of the trenches depicting the 

soil and geologic conditions encountered are presented on Figures A-15 through A-19. 

The soils encountered in the excavations were visually classified and logged in general accordance with 

American Society for Testing and Materials (ASTM) practice for Description and Identification of Soils 

(Visual Manual Procedure D 2488). 
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APPENDIX B 

LABORATORY TESTING 

Laboratory tests were performed in accordance with generally accepted test methods of the American 

Society for Testing and Materials (ASTM) or other suggested procedures. Selected samples were tested 

for in-place dry density and moisture content, maximum dry density and optimum moisture content, 

expansion index, shear strength, soluble sulfate content, and consolidation characteristics. The results of 

our laboratory tests are summarized on Tables B-I through B-IV and Figures B-1 through B-9. The results 

of the in-place dry density and moisture content tests are presented on the boring logs. 

TABLE B-I 
SUMMARY OF LABORATORY MAXIMUM DRY DENSITY 
AND OPTIMUM MOISTURE CONTENT TEST RESULTS 

Sample No. Description 
Maximum 

Dry Density 
(pcf) 

Optimum 
Moisture Content 

(% dry wt.) 

B4-3 
Dark brown Clayey, fine to coarse SAND with trace 
gravel 

128.1 10.5 

B6-3 
Reddish brown Clayey, fine to medium SAND, with 
trace gravel 

127.5 10.3 

B7-2 Brown Silty, fine to coarse SAND, with some gravel 132.9 7.9 

B11-2 
Dark grayish brown Clayey, fine to coarse SAND, 
with trace gravel 

124.7 11.2 

T5-1 
Reddish brown Silty, fine to coarse SAND, with some 
gravel 

130.3 8.9 

TABLE B-II 
SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS 

Sample 
No. 

Moisture Content (%) Dry Density 
(pcf) 

Expansion 
Index Before Test After Test 

B4-3 9.6 21.8 110.9 68 

B6-3 10.4 23.9 108.1 73 

B7-2 8.9 17.1 112.2 22 

B11-2 10.5 24.3 106.1 81 

T5-1 8.8 15.6 113.7 9 
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TABLE B-III 
SUMMARY OF LABORATORY DIRECT SHEAR TEST RESULTS 

Sample  
No.* 

Dry Density 
(pcf) 

Moisture Content 
(%) 

Unit Cohesion  
(psf) 

Angle of Shear 
Resistance (degrees) 

B4-3 118.1 18.3 650 23 

B6-3 116.4 17.7 615 23 

B7-2 121.9 13.7 475 30 

B11-2 115.9 17.7 875 23 

T5-1 116.2 14.5 560 29 

*Samples remolded to approximately 90 percent of maximum dry density at near optimum moisture content. 

TABLE B-IV 
SUMMARY OF LABORATORY WATER-SOLUBLE SULFATE TEST RESULTS 

Sample No. 
Water-Soluble  

Sulfate Content (%) 
Exposure 

B4-3 0.138 Moderate (S1) 

B6-3 0.038 Not Applicable (S0) 

T5-1 0.085 Not Applicable (S0) 
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APPENDIX C 

STORM WATER MANAGEMENT INVESTIGATION 

We understand storm water management devices are being proposed in accordance with the 2016 City 

of Santee BMP Design Manual for Permanent Site Design, Storm Water Treatment and 

Hydromodification Management, commonly referred to as the Storm Water Standards (SWS). If not 

properly constructed, there is a potential for distress to improvements and properties located 

hydrologically down gradient or adjacent to these devices. Factors such as the amount of water to be 

detained, its residence time, and soil permeability have an important effect on seepage transmission and 

the potential adverse impacts that may occur if the storm water management features are not properly 

designed and constructed. We have not performed a hydrogeological study at the site. If infiltration of 

storm water runoff occurs, downstream properties may be subjected to seeps, springs, slope instability, 

raised groundwater, movement of foundations and slabs, or other undesirable impacts as a result of water 

infiltration. 

Hydrologic Soil Group 

The United States Department of Agriculture (USDA), Natural Resources Conservation Services, 

possesses general information regarding the existing soil conditions for areas within the United States. 

The USDA website also provides the Hydrologic Soil Group. Table C-I presents the descriptions of the 

hydrologic soil groups. In addition, the USDA website also provides an estimated saturated hydraulic 

conductivity for the existing soil. 

TABLE C-I 
HYDROLOGIC SOIL GROUP DEFINITIONS 

Soil Group Soil Group Definition 

A 
Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a 
high rate of water transmission. 

B 
Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or well drained soils that have moderately 
fine texture to moderately coarse texture. These soils have a moderate rate of water transmission.

C 
Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having 
a layer that impedes the downward movement of water or soils of moderately fine texture or fine 
texture. These soils have a slow rate of water transmission. 

D 

Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell potential, soils that have a high-water table, 
soils that have a claypan or clay layer at or near the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate of water transmission. 
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The Residential West Site is underlain by three units identified as Redding gravelly loam (RdC), 

Riverwash (Rm), and Visalia gravelly sandy loam (VbC). The Redding gravelly loam (RdC) and 

Riverwash (Rm) are classified as Soil Group D. The Visalia gravelly sandy loam is classified as Soil 

Group A. Table C-II presents the information from the USDA website for the West Site. 

TABLE C-II 
USDA WEB SOIL SURVEY – HYDROLOGIC SOIL GROUP 

Map Unit Name 
Map Unit  
Symbol 

Approximate 
Percentage  
of Property 

Hydrologic 
Soil Group 

kSAT of Most 
Limiting Layer 
(inches/hour) 

Redding Gravelly Loam RdC 40 D 0.00 – 0.06 

Riverwash Rm 55 D 5.95 – 19.98 

Visalia Gravelly Sandy Loam VbC 6 A 1.98 – 5.95 

The Residential North Site is underlain by five units identified as Redding gravelly loam (RdC), Redding 

cobbly loam (ReE), Redding Urban Land complex (RhC and RhE), and Visalia gravelly sandy loam 

(VbC). The Redding gravelly loam (RdC), Redding cobbly loam (ReE), and Redding Urban Land 

complex (RhC and RhE) are classified as Soil Group D. The Visalia gravelly sandy loam is classified 

as Soil Group A. Table C-III presents the information from the USDA website for the North Site. 

TABLE C-III 
USDA WEB SOIL SURVEY – HYDROLOGIC SOIL GROUP 

Map Unit Name 
Map Unit 
Symbol 

Approximate 
Percentage  
of Property 

Hydrologic 
Soil Group 

kSAT of Most 
Limiting Layer 
(inches/hour) 

Redding Gravelly Loam RdC 1 D 0.00 – 0.06 

Redding Cobbly Loam ReE 35 D 0.00 – 0.06 

Redding Urban Land Complex RhC 17 D 0.00 – 0.06 

Redding Urban Land Complex RhE 10 D 0.00 – 0.06 

Visalia Gravelly Sandy Loam VbB 37 A 1.98 – 5.95 

In-Situ Testing 

The infiltration rate, percolation rates and saturated hydraulic conductivity are different and have 

different meanings. Percolation rates tend to overestimate infiltration rates and saturated hydraulic 

conductivities by a factor of 10 or more. Table C-IV describes the differences in the definitions. 
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TABLE C-IV 
SOIL PERMEABILITY DEFINITIONS 

Term Definition 

Infiltration Rate 

The observation of the flow of water through a material into the ground 
downward into a given soil structure under long term conditions. This is a 
function of layering of soil, density, pore space, discontinuities and initial 
moisture content. 

Percolation Rate 

The observation of the flow of water through a material into the ground 
downward and laterally into a given soil structure under long term 
conditions. This is a function of layering of soil, density, pore space, 
discontinuities and initial moisture content. 

Saturated Hydraulic  
Conductivity (kSAT, Permeability) 

The volume of water that will move in a porous medium under a hydraulic 
gradient through a unit area. This is a function of density, structure, 
stratification, fines content and discontinuities. It is also a function of the 
properties of the liquid as well as of the porous medium. 

The degree of soil compaction or in-situ density has a significant impact on soil permeability and 

infiltration. Based on our experience and other studies we performed, an increase in compaction results 

in a decrease in soil permeability. 

We performed four downhole permeameter tests, I-1 through I-4, at locations shown on the attached 

Geologic Maps, Figures 2 and 3. Tests I-1 and I-2 were located in the Residential West Site and Tests 

I-3 and I-4 were situated in the Residential North Site. The test borings were 4 inches in diameter. The 

results of the tests provide parameters for the saturated hydraulic conductivity characteristics of onsite 

soil and geologic units. Table C-V presents the results of the estimated field saturated hydraulic 

conductivity and estimated infiltration rates obtained from the downhole permeameter tests. The field 

sheets are also attached herein. We applied a feasibility factor of safety of 2 to the field results for use 

in preparation of Worksheet C.4-1. The results of the testing in the Residential West Site (I-1 and I-2) 

indicate adjusted soil infiltration rates of 3.75 inches per hour (iph) and 0.5 iph after applying a Factor 

of Safety of 2. The results of the testing in the Residential North Site (I-3 and I-4) indicate adjusted soil 

infiltration rates of 0.05 inches per hour (iph) and 0.002 iph after applying a Factor of Safety of 2. Based 

on a discussion in the County of Riverside Design Handbook for Low Impact Development Best 

Management Practices, the infiltration rate should be considered equal to the saturated hydraulic 

conductivity rate. 
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TABLE C-V 
FIELD PERMEAMETER INFILTRATION TEST RESULTS 

Test No. 
Geologic 

Unit 
Test Depth  

(feet) 

Field-Saturated  
Hydraulic 

Conductivity, ksat 

(inch/hour) 

Worksheet1 Saturated 
Hydraulic Conductivity, 

ksat (inch/hour) 

I-1 Qya 2.5 7.5 3.75 

I-2 Qya 3 1.0 0.50 

I-3 Qya 3 0.1 0.05 

I-4 Qoa 2 0.004 0.002 

1 Using a factor of safety of 2 for Worksheet C.4-1.  

STORM WATER MANAGEMENT CONCLUSIONS 

The Geologic Maps, Figures 3 and 4, depict the existing property, proposed development, the 

approximate lateral limits of the geologic units, the locations of the field excavations and the in-situ 

infiltration test locations. 

Soil Types 

Young Alluvium – Infiltration Tests I-1 through I-3 were performed in young alluvium. The young 

alluvium consists of loose to very dense, silty, fine to coarse sand with varying amounts of gravel and 

cobble. Groundwater is expected to occur approximately 7 to 10 feet or greater below existing grades. 

The infiltration rates obtained in the younger alluvial deposits above groundwater exhibit permeability 

characteristics that support either full or partial infiltration. 

Older Alluvium – Infiltration Test I-4 was performed in older alluvium. The older alluvium consists of 

very dense, silty, fine to medium sand with clay and gravel. Groundwater is expected to occur 

approximately 6 to 8 feet below existing grades. The infiltration rates obtained in the older alluvial 

deposits do not exhibit permeability characteristics that support full infiltration. 

Infiltration Rates 

The results of the infiltration rates (including the feasibility factor of safety of 2) ranged between 0.002 

and 3.75 inches per hour. Therefore, based on the results of the infiltration testing, full infiltration should 

be considered feasible for any infiltration BMPs located in the Residential West Site (Tests I-1 and I-2), 

and partial to no infiltration should be considered for any infiltration BMPs in the Residential North Site.  
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Groundwater Elevations 

Groundwater elevations across the golf course generally range between 286 ft (MSL) to 305 ft (MSL), 

or approximately 5 to 19 feet below existing grades. In accordance with the 2016 SWS, groundwater 

must be at least 10 feet below the bottom of any infiltration BMPs for infiltration to be allowed. If 

infiltration is proposed, this non-compliant condition would have to be waived by the City of Santee.  

Soil or Groundwater Contamination 

Although the proposed BMP’s may be situated within 10 feet of groundwater, no soil or groundwater 

contamination is expected because the basins incorporate bio-filtration prior to infiltrating into the 

subsurface soils. 

New or Existing Utilities 

We expect that any on-site utilities would be removed prior to site development, if any. Full or partial 

infiltration near existing or proposed utilities should be avoided to prevent lateral water migration into 

the permeable trench backfill materials. 

Existing and Planned Structures 

The property is a golf course with residential developments to the north and the San Diego River to the 

south. The existing residential developments in the area are at higher elevations than the proposed 

development or basins.   

Slopes 

The site is relatively flat to gently sloping and significant slopes do not exist adjacent to the site. An 

approximately 20-foot-high, 2:1 fill slope is shown on the southern property boundary to raise grades 

out of the San Diego River. 

Recommendations 

Due to the infiltration rates obtained in the younger alluvium exposed in the Residential West Site, full 

infiltration may be considered feasible. Partial infiltration of storm water may be considered feasible 

within the proposed water quality BMPs in the Residential North Site. However, the City of Santee 

would need to provide a variance or waiver to the 10-foot separation to high ground water level. 

Otherwise, liners and subdrains should be incorporated into the design and construction of the planned 

storm water devices. The liners, if needed, should be impermeable (e.g., High-density polyethylene, 

HDPE, with a thickness of about 30 mil or equivalent Polyvinyl Chloride, PVC) to prevent water 

migration. The subdrains should be perforated within the liner area, installed at the base and above the 
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liner, be at least 3 inches in diameter and consist of Schedule 40 PVC pipe. The subdrains outside of the 

liner should consist of solid pipe. Seams and penetrations of the liners should be properly waterproofed. 

The subdrains should be connected to a proper outlet. The devices should also be installed in accordance 

with the manufacturer’s recommendations. If designing any storm water infiltration BMPs for partial 

infiltration, side liners and a subdrain are recommended. 

Storm Water Standard Worksheets 

The SWS requests the geotechnical engineer complete the Categorization of Infiltration Feasibility 

Condition (Worksheet C.4-1 or I-8) worksheet information to help evaluate the potential for infiltration on 

the property. The attached Worksheet C.4-1 presents the completed information for the submittal process. 

The regional storm water standards also have a worksheet (Worksheet D.5-1 or Form I-9) that helps the 

project civil engineer estimate the factor of safety based on several factors. Table C-VI describes the 

suitability assessment input parameters related to the geotechnical engineering aspects for the factor of 

safety determination. 

TABLE C-VI 
SUITABILITY ASSESSMENT RELATED CONSIDERATIONS 

FOR INFILTRATION FACILITY SAFETY FACTORS 

Consideration  
High  

Concern – 3 Points 
Medium  

Concern – 2 Points 
Low  

Concern – 1 Point 

Assessment Methods 

Use of soil survey maps or 
simple texture analysis to 

estimate short-term 
infiltration rates. Use of 

well permeameter or 
borehole methods without 
accompanying continuous 

boring log. Relatively 
sparse testing with direct 

infiltration methods 

Use of well permeameter 
or borehole methods with 
accompanying continuous 

boring log. Direct 
measurement of 

infiltration area with 
localized infiltration 

measurement methods 
(e.g., Infiltrometer). 

Moderate spatial 
resolution 

Direct measurement 
with localized  

(i.e., small-scale) 
infiltration testing 

methods at relatively 
high resolution or use 
of extensive test pit 

infiltration 
measurement 

methods. 

Predominant Soil Texture
Silty and clayey soils  
with significant fines 

Loamy soils 
Granular to slightly 

loamy soils 

Site Soil Variability 

Highly variable soils 
indicated from site 

assessment or unknown 
variability 

Soil boring/test pits 
indicate moderately 
homogenous soils 

Soil boring/test pits 
indicate relatively 
homogenous soils 

Depth to Groundwater/ 
Impervious Layer 

<5 feet below  
facility bottom 

5-15 feet below  
facility bottom 

>15 feet below  
facility bottom 

Based on our geotechnical investigation and the information in Table C-VI, Table C-VII presents the 

estimated factor values for the evaluation of the factor of safety. This table only provides the suitability 
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assessment safety factor (Part A) of the worksheet. The project civil engineer should evaluate the safety 

factor for design (Part B) and use the combined safety factor for the design infiltration rate. 

TABLE C-VII 
FACTOR OF SAFETY WORKSHEET DESIGN VALUES – PART A1

Suitability Assessment Factor Category 
Assigned  

Weight (w) 
Factor  

Value (v) 
Product  

(p = w x v) 

Assessment Methods 0.25 3 0.75 

Predominant Soil Texture 0.25 2 0.50 

Site Soil Variability 0.25 2 0.50 

Depth to Groundwater/ Impervious Layer 0.25 2 0.50 

Suitability Assessment Safety Factor, SA = ∑p 2.25 

1 The project civil engineer should complete Worksheet D.5-1 or Form I-9 using the data on this table. Additional 
information is required to evaluate the design factor of safety. 
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Categorization of Infiltration Feasibility
Condition

Worksheet C.4-1 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No

1

Is the estimated reliable infiltration rate below proposed 
facility locations greater than 0.5 inches per hour? The response 
to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.2 and Appendix 
D. 

 
          

Provide basis: Based on results of permeability testing in two locations across the site, one at each of the proposed 
bio-filtration basins, the unfactored infiltration rate was measured to be 7.5 inches/hour and 1.0 inches/hour using a 
constant head borehole permeameter. If applying a feasibility factor of safety of 2.0, the infiltration rates would be 
3.75 iph and 0.5 iph. Information collected from the USDA website is attached for reference. The Aardvark 
Permeameter test results are attached. In accordance with the Riverside County storm water procedures, which 
reference the United States Bureau of Reclamation Well Permeameter Method (USBR 7300), the saturated hydraulic 
conductivity is equal to the unfactored infiltration rate.   

2

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot 
be mitigated to an acceptable level? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2. 

 

Provide basis: The site is a golf course with the San Diego River to the south. The proposed basins are located down 
gradient from the proposed development within the golf course. Groundwater is located within 10 feet from bottom 
of the basins, however it is our opinion that an infiltration BMP is suitable at this location because the site is golf 
course with heavy irrigation.  
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Worksheet C.4-1 Page 2 of 4 
Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

 

Provide basis: Shallow groundwater is located within 10 feet from the 2 proposed infiltration basins, however the 
site is golf course that receives heavy irrigation water, and no soil or groundwater contamination is expected as a 
result of these bio-filtration basins. Based on the Geotracker website, no active cleanup sites are located in the 
vicinity of the proposed basins.  

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change 
of seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to 
this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

 

Provide basis: It is our opinion there are no adverse impacts to groundwater, water balance impacts to stream flow, 
or impacts on any downstream water rights. It should be noted that researching downstream water rights or 
evaluating water balance issues to stream flows is beyond the scope of the geotechnical consultant.  

Part 1 
Result* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by the City to substantiate findings. 
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Worksheet C.4-1 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening 
Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.2 and Appendix D. 

 

Provide basis:  

6 

Can Infiltration in any appreciable quantity be allowed 
without increasing risk of geotechnical hazards (slope 
stability, groundwater mounding, utilities, or other factors) 
that cannot be mitigated to an acceptable level? The response 
to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.2. 

 

Provide basis:  
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Worksheet C.4-1 Page 4 of 4 

Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed 
without posing significant risk for groundwater related 
concerns (shallow water table, storm water pollutants or other 
factors)? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in 
Appendix C.3. 

 

Provide basis:  

8 
Can infiltration be allowed without violating downstream 
water rights? The response to this Screening Question shall be 
based on a comprehensive evaluation of the factors presentedin 
Appendix C.3. 

 

Provide basis:  

 

Part 2 
Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 
The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. The feasibility screening category is No Infiltration. 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by the City to substantiate findings. 
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Categorization of Infiltration Feasibility
Condition

Worksheet C.4-1 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No

1

Is the estimated reliable infiltration rate below proposed 
facility locations greater than 0.5 inches per hour? The response 
to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.2 and Appendix 
D. 

 
           

Provide basis: Based on results of permeability testing in two locations across the site, one at each of the proposed 
bio-filtration basins, the unfactored infiltration rate was measured to be 0.1 inches/hour and 0.004 inches/hour 
using a constant head borehole permeameter. If applying a feasibility factor of safety of 2.0, the infiltration rates 
would be 0.05 iph and 0.002 iph. The USDA NRCS website indicates the site soils belong to Hydrologic Soil 
Groups A and D. Information collected from the USDA website is attached. The Aardvark Permeameter test results 
are attached. In accordance with the Riverside County storm water procedures, which reference the United States 
Bureau of Reclamation Well Permeameter Method (USBR 7300), the saturated hydraulic conductivity is equal to the 
unfactored infiltration rate.   

2

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot 
be mitigated to an acceptable level? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2. 

 

Provide basis: Based on our comprehensive evaluation of risks associated with implementing storm water infiltration 
BMP s, no significant slopes exist that would be adversely impacted, ground water mounding is not expected, no 
landslides or existing utilities are in the vicinity. The site is a golf course that receives heavy watering, therefore, it is 
our opinion that infiltration BMP’s at the location shown are acceptable.  
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Worksheet C.4-1 Page 2 of 4 
Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

 

Provide basis: Shallow groundwater is located within 10 feet from the 2 proposed infiltration basins, however the 
site is golf course that receives heavy irrigation water, and no soil or groundwater contamination is expected as a 
result of these bio-filtration basins.  

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change 
of seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to 
this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

 

Provide basis: It is our opinion there are no adverse impacts to groundwater, water balance impacts to stream flow, 
or impacts on any downstream water rights. It should be noted that researching downstream water rights or 
evaluating water balance issues to stream flows is beyond the scope of the geotechnical consultant.  

Part 1 
Result* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by the City to substantiate findings. 
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Worksheet C.4-1 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening 
Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.2 and Appendix D. 

 

Provide basis: Although the infiltration rates are very low, the proposed bio-filtration basins are located down 
gradient from the proposed development. Shallow groundwater was encountered, however, the site is a golf course 
with heavy irrigation. It is our opinion that an infiltration BMP is acceptable at this site.  

6 

Can Infiltration in any appreciable quantity be allowed 
without increasing risk of geotechnical hazards (slope 
stability, groundwater mounding, utilities, or other factors) 
that cannot be mitigated to an acceptable level? The response 
to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.2. 

 

Provide basis: Based on our comprehensive evaluation of risks associated with implementing storm water 
infiltration BMP s, no significant slopes exist that would be adversely impacted, ground water mounding is not 
expected, no landslides or existing utilities are in the vicinity. The site is a golf course that receives heavy watering, 
therefore, it is our opinion that infiltration BMP’s at the location shown are acceptable. 
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Worksheet C.4-1 Page 4 of 4 

Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed 
without posing significant risk for groundwater related 
concerns (shallow water table, storm water pollutants or other 
factors)? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in 
Appendix C.3. 

 

Provide basis: Shallow groundwater is located within 10 feet from the 2 proposed infiltration basins, however the 
site is golf course that receives heavy irrigation water, and no soil or groundwater contamination is expected as a 
result of these bio-filtration basins.  

8 
Can infiltration be allowed without violating downstream 
water rights? The response to this Screening Question shall be 
based on a comprehensive evaluation of the factors presentedin 
Appendix C.3. 

 

Provide basis: Geocon is not aware of any downstream water rights that would be affected by incidental infiltration 
of storm water. Researching downstream water rights is beyond the scope of the geotechnical consultant.  

 

Part 2 
Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 
The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. The feasibility screening category is No Infiltration. 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by the City to substantiate findings. 
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APPENDIX D 

PREVIOUSLY REPORTED BORING LOGS 
AND LABORATORY TEST RESULTS 

PERFORMED BY GEOTEK INCORPORATED 

FOR 

CARLTON OAKS GOLF COURSE 
RESIDENTIAL NORTH AND RESIDENTIAL WEST SITES 

SANTEE, CALIFORNIA 

PROJECT NO. G2290-32-01 



WILLIAM LYON HOMES 
Preliminary Geotecbnical Evaluation 
Proposed Residential Development, Golf Clubhouse, and Maintenance Buildings 

LEGEND TO FIELD TESTING AND SAMPLING 

A - FIELD TESTING AND SAMPLING PROCEDURES 

The Standard Penetration Test (SPT) 

APPENDIX A 
February 28, 2006 

Page A-1 

The SPT is performed in accordance with ASTM Test Method D 1586-99. The SPT sampler is 
typically driven into the ground 12 or 18 inches with a 140-pound hammer free falling from a height 
of 30 inches. Blow counts are recorded for every 6 inches of penetration as indicated on the log of 
boring. The split-barrel sampler has an external diameter of 2 inches and an unlined internal diameter 
of 1-3/8 inches. The samples of earth materials collected in the sampler are typically classified in the 
field, bagged, sealed and transported to the laboratory for further testing. 

The Modified Split-Barrel Sampler (Ring) 
The Ring sampler is driven into the ground in accordance with ASTM Test Method D 3550-84. The 
sampler, with an external diameter of 3 .0 inches, is lined with 1-inch long, thin brass rings with inside 
diameters of approximately 2.4 inches. The sampler is typically driven into the ground 12 or 18 
inches with a 140-pound hammer free falling from a height of 30 inches. Blow counts are recorded 
for every 6 inches of penetration as indicated on the log of boring. The samples are removed from the 
sample barrel in the brass rings, sealed, and transported to the laboratory for testing. 

Large Bulk Samples 
These samples are normally cloth bags of representative earth materials over 20 pounds in weight 
collected from the field by means of hand digging or exploratory cuttings. 

Small Bulk Samples 
These samples are normally airtight plastic bags that are typically less than 5 pounds in weight of 
representative earth materials collected from the field by means of the split spoon sampler, hand 
digging or exploratory cuttings. These samples are primarily used for determining natural moisture 
content and classification indices. 

B - BORING LOG LEGEND 

The following abbreviations and symbols often appear in the classification and description of soil and 
rock on the logs of borings: 

SOILS 
uses 
f-c 
f-m 

GEOLOGIC 
B: Attitudes 
J: Attitudes 
C: 

Unified Soil Classification System 
Fine to coarse 
Fine to medium 

Bedding: strike/dip 
Joint: strike/dip 
Contact line 
Dashed line denotes USCS material change 
Solid Line denotes unit I fonnational change 
Thick solid line denotes end of boring 

(Additional denotations and symbols are provided on the logs of borings) 
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LOCATION· See Boring Location Plan DATE· 1/30/2006 

SAMPLES 0 Laboratorv Teslina 

s ~ 
.c 

11J 
~ .s E BORING NO.: 8-3 .c if?: 10 

ell~ J; ., t'.! - ., gi Q. .s! I ~~ en -c (II ., 
C. "::, 0 ~~ ,5 

0 E enz en 0 c!' 0 

" in ::> MATERIAL DESCRIPTION AND COMMENTS 0 0 en 
!Artificial Fill -- SM Dark brown, wet, loose, silty f-m SAND with clay; concrete debris 

--- -Difficult drilling, abundant concrete with rebar ----
5- -Same ---

-, erracA uenosIts1n 1ner A•luv1um 1ur11 itterentlaterll ~, 11 SM t<eo-orown, oamp to moist, oense, SIity t-m l:iAND wnn gravel and rock 
16 83-1 f~Qments 5.8 
20 - ecomes very rocl<y 

-
10 • 

~ 
9 SM/SC Brown to reel-brown, wet to saturateo, Oense, silty to clayey t-c SAND ~ -- 16. 83-2 with aravel and rock fraaments 12.8 

- 16 -Abundant rounded cobbles in cuttings 

----
-

.... SM ... :Eiecomes s,rty·1:.--c·s°ANITwiffi'c1ay 

15 -

~ 
10 - 20 Red-brown, saturated, medium dense, silty f-c SAND with clay -- 24 83-3 23.8 

--
Friars Formation -- SC Pale greenish gray, moist, dense, clayey fine SANDSTONE with silt -

20 • 

Im 
27 -- 40 83-4 -Same, very dense 19.1 

- 50/5" 

------
25 • :i 17 -Same, interbedded with SILTSTONE/CLAYSTONE -- 56/6" 83-5 

------- (continued) 
30 -

-

Q 
Samtil~!lr'.t!~: 1-SPT l:2J-:-5mall Bulk ~-Large Bulk □ ~ -Waler Table z -Ring -No Recovery . w 

Cll AL = Atlerberg Limits w Lab testing: El = Expansion Index SA = Sieve Analysis ·Rv = R-Value Test 
..I 

SR = Sulfate/Reslslllvily Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: __ ....;;C,;:.al"-Pa"'c....;;D;.;;ric;;;.Uing=---- LOGGED BY: ____ .......;,P...;;,J ____ _ 

PROJECT NAME: _____ ca'--rt-'-to_n--'O_a_ks ___ _ ORILL METHOD: ___ B"_H_ol_low ___ S_te_m'---- OPERATOR: _____ E=:I:::Ho:;..t ____ _ 

PROJECT NO.: 2975SD3 HAMMER: __ ....:1c:.40"~/3::..0"..:.Au:.:.t:.:.o __ RIG TYPE: ___ __;M:.:.o:.:b:.:.lle:;.;B::..-6,;:.1;__ __ _ 

LOCATION· See Boring LocaUon Plan DATE· 1/30/2006 

SAMPLES 0 Laboratory Testing 

€ " 
.c 

~ 0. .5 E BORING NO.: B-3 continued ~ 

~ .!! ~ >- 'iii 
:5 co V) ~- ~i I!! 

iii 
0. .0 

., _ 
Cl) 

0. " EE V) -c ., 
! 3: I.) ~~ = C "':, 0 V) z V) 1:- 0 
"' iii ::, 0 
V) MATERIAL DESCRIPTION AND COMMENTS u C 

30- 6 14 contmueo 
18 B3-6 MUCL Pale greenish gray, moist, hard, GLA YSTUNE/SIL TSTUNE lnterbedded - 27 with dense. siltv to clave" fine SANDSTONE 

- 1:1onng I ermma1ea a1 ..11 .::i t-eet 
Groundwater Encountered at 1 D Feet - Excavation Backfilled with Bentonite Grout ----

35-
---------

40 -
---------

45 -
---------

50 -
---------

55 -
---------

60 -
-

0 
Sam(!(~nme: 1111 1-SPT IZl-small Bulk ~-Large Bulk □ ~ -Water Table z -Ring -No Recovery LIi 

CJ 
LIi Lab testing: AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV= R-Value Test ~ 

SR = Sulfele/Resisillvily Test SH= Shear Tes! HC= HydrocoUasped lest MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: __ ..;;C.:cal;;...Pa:..:c...;D;.;..ri.;;..llln""g.__ LOGGED BV: _____ _.;..PJ.;.,_ ____ _ 
PROJECT NAME: _____ .;;.Ca"'r1"-lo""n...;O_a"'"ks ___ _ DRILL METHOD: ___ e•_H_o_now_S_te_m __ OPERATOR: _____ ...:Ec,.:lli::;ot:.._ ___ _ 
PROJECT NO.: 2975SD3 HAMMER: ___ 1_40_"13_0"_A_ut_o __ RIG TVPE: ____ ..;.;M::.:o::;b::.:Re...:B:;..;-6:..:1'-----
LOCATION· See Boring Location Plan DA TE· 1/30/2006 

SAMPLES ] Laboralorv Testing 

s ! ,!i e BORING NO.: 8-4 ~ t ., ~ >-
-s "' Q.~ en ~ :::- ; 'u f! 
0. .!! 1 EE en -c ~ .. Q. .. ::r 0 ~~ c.s, 
C e 0 CJ)Z CJ) 2:- 0 

ii5 ::, 0 .. MATERIAL DESCRIPTION AND COMMENTS 0 C en 

Artlticlal Ftll -- SM Brown, moist to wet, loose, silty f-m SAND with gravel and rock 

- frai:iments: trace clay 

--; ..... a .... ................. -·sc··· Brown lo red-brown, ffiecltum·oense, mots(, cTayey·r-c $AND wtfh gravel , .. ---···· ···-····-······ .... , 
- 11 B4-1 and rock fraqments 8 -- 25/3" 
- B4-2 -Difficult drilling, very rocky 

5----
I Arrar.A uenos•rcn unar ""' ViUm •unrtttterenttater11 g - SC I Red-Drown, wet to saturated, medium dense, clayey t-c SAND with 

~; a aravel and rock fraamenls 
15 B4-3 13.5 
14 

-
10 -

~ 43 Same, dense to very dense -- 50/5" 84-4 9.3 117.2 

-------
15 - I -·10·" ................. ..... sp··· ............... 

- 11 
Red-brown, saturated, medium dense, f-m SAND with silt; trace clay - 13 B4-5 ---

- "c•a!l! FQrmatioa 

- MUCL Pale greenish gray, wet, very stiff, fine sandy CLA YSTONE to clayey 

- SILTSTONE with fine sand 
20 • 

@ 
a - a 84-6 -Same -

- 9 

------
25 • 

~--- a .... ML ............... 
- Pale greenish gray, moist, very stiff, clayey SILTSTONE with fine sand - 9 B4-7 24.1 
- 14 

------ (continued) 
30 • -

Q 
Sam12le !Y12e: 11-SPT IZl ~ □ sz ffi -Ring SmaN Bulk Large Bulk No Recovery Water Table 

(!I 
AL " Allerberg Llmtts w Lab testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Test 

..J 
SR= Sulfale/Reslsltlvity Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes 

PROJECTNAME~: ___ :c;Ca~n~lo~n~O~a~ks'----
DRILLER: --~C::::al;..;Pa:.:c~D~ril::::lin'-'g __ 

DRILL METHOD: __ .:;.B"..:.H.;.;;o.::.:llo~w~S;.;.:le;;.;,m;.___ 
PROJECT NO.: 2975SD3 HAMMER: ___ 1""4"""0".;.;(3(1'"'-'A""u"'lo'-_ 
LOCATION· See Boring Location Plan 

SAMPLES 0 
g m -g 

C. .5 BORING NO.: B-4 continued ~ .!! ~ >, 

= "' en 
"iii c..o 

C. .. EE en .. ii ~ .. :, u 0 E en z en .. m ::i 
en MATERIAL DESCRIPTION AND COMMENTS 

8 /Contlnuect 

LOGGED BY: _____ ;..;PJ'-----
OPERATOR: _____ E=:l~llo:.:..t ____ _ 

RIG TYPE: ____ M~ob=ile;;_B;;;..·.:;.61.;.._ __ _ 
DATE· 1/30/2008 

Laboratorv Testino 
;i: ~ 

·.; ... ~ I!! .,_ 
~'[ ~ ~j 

5 ~~ 0 
0 u 

30-

m 9 84-8 MUCL Gray, moist, verY stiff, silty CLAYSTONE to clayey SILTSTONE with fine -- 15 sand 

------
35-

m 
18 - 17 -Becomes hard; trace fine sand - 24 

- 1::1ormg I ermma1eo at ;,o.:> i-eet 
Groundwater Encountered at 7 Feet - Excavation Backfilled with Bentonite Grout ----

40 -
---------

45 -------
---

50 • ------
---

55 -
---------

60 • 
-

0 
Sam(!le !YE!e: IZl-smail Bulk C8:I-Large Bulk □ ~ -Waler Table z -Ring -SPT -No Recovery 

LLI 
C!J 

AL = Alterberg Limits LLI Lab testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Tesl 
..I 

SR = Sulfate/ResisitMly Tesl SH = Shear Test HC= Hydrocollasped tesl MD - Maximum Densily 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: Winiam Lyon Homes DRILLER: ___ Ca_l_Pac_O_ril_Hn~g __ LOGGED BY: PJ -----------PROJECT NAME: Carlton Oaks DRILL METHOD: 8" Hollow Stem 0 PER ATOR: Elliot ----------- HAMMER: ---,-◄o--,-ao---A-ut_o __ -----------PROJECT NO.: 2975503 RIG TYPE: ___ ___,;M_o;.,;;b ___ lle""B'---"-61;..._ __ _ 
LOCATION· See Boring Location Plan DATE: 1/30/2006 

SAMPLES 
g ., 

.s 

~ 
~ <D !! .!! o! 

Cl) 
Q. i Ill:, C E lllZ 
Ill 

1/) 
ID 

----
=·m 

11 
18 85-1 
18 

-
5---------

--
---

5 
9 85-3 
12 

---
--

8 
12 85-4 
18 

-----
25 -

--
-
----

30 -
-

Q 
Sample type: :z 

w 
C, 
w Ls!b testing: ...I 

~ 
E 
~ BORING NO.: 8-5 # ~­Cl>-

~~ 
1/) 

u 
1/) 
::, 1--- --""'M'""A""T=E=R.,...,,A,.,..L....,O'""E=s~c=R""IP=n=o.,,..,..,N....,A,.,..N=o'-"c""'o="M=M,...,,,E'""NT""S___ _ 8 

Arn1c1al 1-111 
SM Brown, moist, loose, silly f-m SAND with clay; some gravel and rock 

fraQments 

rerr""" oe- ••"er.,_,., vium 1unmrrerenuaree11 

SC Red-brown, moist, dense, clayey SAND with gravel and rock fragments 11 -5 

-Difficult drilling, very rocky 

-Becomes wet to saturated 
@ 7' Perched groundwater 

-Same 

Friars Formation 
MUCL !"'ale greenisn gray, moist, very stiff, CLA YSTONE/SIL TSTONE; trace 

fine sand 

-Same 

-Same, become hard; minor caliche spottings 

• - Ring 1 -SPT 

coring I ermma1ea at .:1 . ::i i-ee1 
Groundwater Encountered at 7 Feet 
Excavation Backfilled with Bentonite 

IZl-small Bulk ~-Large Bulk □ -No Recovery 

Laboratoiv Teslina 

; 
:5 
0 

~ -Water Table 

AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV= R-Value Test 
SR = Sulfate/Reslsllivily Test SH = Shear Test HC= Hydroconasped test MO = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: W~liam Lyon Homes 
PROJECT NAME: Carlton Oaks -----------

DRILL ~:~~~~:---~-a~-:
8

-l~-
0
-:-:~~n!~-

LOGGED BY: _____ .;.P.:.J ____ _ 
OPERATOR: _____ E"-U_lo_t ___ _ 

PROJECT NO.: 2975503 HAMMER: ___ 1_◄0-''/30--'-"-A_ut_o __ RIG TYPE: Mobile 8-61 -----------LOCATION: See Boring Location Plan DATE: 1/30/2006 

SAMPLES :g Laboratory Testing 
g 8. .!: E BORING NO.: 8-6 ~ i ;?:.- co 

., ~ >, ~- ~ ,5 ti en ., _ 
CC-

g- I o! en -c ~.e, 
a 3: .. ::, u i~ 5 E .2 en z en 0 <!' .. ID ::, 

MATERIAL DESCRIPTION AND COMMENTS u a en 

Artftclal FIii -
-:. SM Brown, moist, loose, silty f-m SAND with gravel and rock fragments 
-

Terrace DennS(T'<ll Ider .11.11uv1um 1unnIrrArenn;,TArO -- SC Kea-orown, moIs1, meaIum aense, cIayey ;:,f\NU wIrn gravel and rock 

- fraiiments 

--
5-

~ 
21 - 16 B6-1 -Same, becomes dense 2.6 - 16 -

:Z 86-2 -Difficult drilling, very rocky 8.1 

---
10 - Fl 10 

:U 5 1-r1a .... t-nrrmu on 
5 B6-3 CL Pale greenish gray, moist to wet, stiff, silty CLAYSTONE with fine sand 25.1 

----
I 6 - 8 B6-4 -Same, minor iron oxide staining 

15 1? 
t:1onng I ermma1ea at 1:, t-ee1 - No Groundwater Encountered - Excavation Backfilled with Soil Cuttings -------

20 ----------
25 -

---------
30 -

-

Q 
Samgl!;l~ge: ii 1-sPT 0-small Bulk ~-Large Bulk □ ~ -Water Table z --Ring -No Reccvery w 

C, 
AL = Allerberg Limits El = Expansion Index w La!;! t!;l~!ing: SA = Sieve Analysis RV,. R-Value Test 

..J 
SR = Sulfate/ReslslUvity Test SH = Shear Test HC= Hydrocollasped test MD = MaxJmum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: Wlliam Lyon Homes DRILLER: ----'CC-'a"'-IP-"a"'c.ccD""'ril--'-On_.g'---
PROJECTNAME: ___ ___,ec_art_t_on_O~a~k~s ___ _ DRILL METHOD: ___ a_• _Ho_l_low_S_te_m __ 

PROJECT NO.: 2975SD3 HAMMER: 1<40"/30" Auto ---------LOCATION· See Bortng Location Plan 

g 
5 
C. 

~ 

--

a, 
Q. 

?: 
.!! 
C. 
E ., 
rn 

SAMPLES 

.s 
CD 

J 
ii 
E 
ifi 
rn u 
rn 
::, 

BORING NO.: B-7 

MATERIAL DESCRIPTION AND COMMENTS 

tArtflc1a1 i-111 

SM/SC Brown, moist; loose, silty to clayey f-m SAND with gravel 

1 errace ueoos1 ,~ .. ,mer .o. 11uv1um 1un ~" erennareai 

LOGGED BY: PJ -----------
OPERATOR: Elliot -----------

RIG TYPE: Mobile B-61 -----------DATE· 1/30/2006 

Laboratory Testing 

- SC Ked-brown, moist, medium dense, clayey s,...,,.u with gravel and rock -----
5-

~ ---
10 
15 B7-1 
18 

-
----

10 -
---------

15 -
---------

20 -
---------

25 -
--
-------

30 -
-

0 
Sample type: z 

w 
CJ 
LIi Lab testing: ..I 

fraoments 

-Same, becomes dense 

-Difficult drilling, very rocky 

• -Ring 1-SPT 

AL = Alterberg Limits 

SR = Sulfate/Reslsitivity Test 

Ke1usaI at , .o reet 
No Groundwater Encountered 

Excavation Backfilled with Soil Cuttings 

12'.] Small Bulk ~ Large Bulk □ 
El = Expansion Index SA = Sieve Analysis 
SH = Shear Test HC= Hydrocollasped test 

7.7 

No Recovery ~ Water Table 

RV = R-Value Test 

MD = Maximum Density 



L 
I 

l 
LJ 

L 
I 

I ! 

,_J 

i ......., 

j I 
l......J 

I I 

I ! 
\.__J 

' ' I I u 

: I 
i I 
! _J 

L 

GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: --~C.;;..al--P--ac;..;D""n""illi""ng~- LOGGED BY: ______ PJ _____ _ 

PROJECTNAME: ____ C~a--~;..;m;..;n~O_ak_s ___ _ DRILL METHOD: ___ B"_H_o_llo __ w--S--te_m __ OPERATOR: Elliot ------------PROJECT NO.: 2975SD3 HAMMER: 140"/30' Auto -------- RIG TYPE: ____ --M.;.;;obcclccle~B--·6;..;1 ___ _ 
LOCATION· See Boring Location Plan DATE· 1/30/2008 

SAMPLES I 
Laboratorv Testina 

s 
., 

~ .?:-a. .E BORING NO.: 8-8 ~ CD 
I)~ >, ~- iii I!! = ti "' .,_ 

i 'a a. ., ;;; "' -c ., 
" a. 3:: .. :, (.J l~ c.e, 5 C E 0 !/JZ "' 2:-0 .. iii ::, 

MATERIAL DESCRIPTION AND COMMENTS (.) C "' 
Terrace □eoosits1\11ner A11uvIum 1unomerentiateaI -- SM/SC rs;ea, orown, moIsl, meaIum aense, silty to clayey ~ANU with gravel and 

- rock fraAments 

-
~I 13 -Same, becomes dense, very rocky 

20 88-1 6.3 
21 

-
5-

~ 
9 

- 12 88-2 -Same 11.2 

- 22 

- @ 7' Perched groundwater ~ 

~8 13 
36 88-3 -Same, becomes very dense 9.5 120.1 

50/5" 

-
10 

=B 
8 l"'rla!Jil Formation 
6 B8-4 CL Pale greenish gray, moist, stiff, silty CLAYSTONE with fine sand 
5 

- 1:1onng I erminatea at 11.:i ree1 
Groundwater Encountered at 7 Feet - Excavation Backfilled with Bentonite ----

15 -
---------

20 -
---------

25 -
---------

30 -
-

Q 
Sami;ile n'.i;ie: 1111 I 0-smallBulk lZJ □ ~ z Ring SPT Large Bulk No Recovery Waler Table w 

" AL = Atterberg Limits w Lab testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Test -I 
SR = Sulfale/Reslsitivity Tesl SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes 

PROJECTNAME~:_:_ __ C.::.a=-rt~m:..;nc..::O-=a~ks:...._ __ _ 
DRILLER: __ ..=C..=al:..;Pa==cc..::D:..;ril::::lin"'g'--_ 

DRILL METHOD: __ .:..6"-'-H:..;;o;;.;:llow;.;,:..:Sc.::te""m'--_ 
HAMMER: __ --'1-"40;..;"/3~0;:._'.;..A;.;;.ut;.;;.o __ PROJECT NO.: 2975SD3 

LOCATION· See Bortng Location Plan 

SAMPLES i E.. 8. .E BORING NO.: 8-9 ~ !! 
>, 

:5 u, rn 
qj a. ., rn 

'" -a. 3: u C .. :, 
E .2 rn z rn .. m :;) 

MATERIAL DESCRIPTION AND COMMENTS rn 

1 errace ueaoslt,::/C"der 1111uvlum 1unr11tterent1atertl -

LOGGED BY: ____ __:_P.::.J ____ _ 
OPERATOR: _____ E:;;..lll;;.;;o.;_t ____ _ 

RIG TYPE: ___ ___;M::.,o:=b::::ile:..;B=..·.::.61:...._ __ _ 
DATE· 1/3012006 

Laboratorv Testing 

~ .::-
;;; 

~ - ~! 
I!! ., - a, 

lj = s 2:- 0 
u C 

SM/SC Red-brown, moist, medium dense, silty to clayey SAND with gravel and -- rock fragments 

-
~g 9 

15 B9-1 -Same, becomes dense 10.9 
15 

-
5-

~---
···5···· .... -.-· .. ·· .... sc .. ·· ::1:1ecomes medium dense, clayey f-c S'Afilri -- 9 89-2 13.5 

- 16 

-
~ ra 

15 -Same, becomes dense to very dense; rocky 
27 B9-3 8.7 
28 

-
10 • i.:t 1::1 

-~ 11 t--r•~r~ ... ,.,_rrn,1 10n 

14 B9-4 SC/CL Pale greenish gray, moist, very stiff, clayey fine SANDSTONE with silt to 17.8 --- silty CLA YSTONE with fine sand -- 1:1ormg I ermmateo at 11.5 Feet 
No Groundwater Encountered -- Excavation Backfilled with Soll Cuttings 

--
15 • 

---------
20 • --------

-
25 • 

---------
30 • 

-

C 
Si!rn12le~12e: 1-SPT [Zl-smallBulk IZ!-large Bulk □ ~ -Waler Table z -Ring -No Recovery UI 

(!J 
Al = Allerberg Umils UI bi!l2 t~stlng: 

El = Expansion Index SA z Sleva Analysis RV= R-Value Test 
..I 

SR = Su/fate/Reslsltlvlty Test SH = Shear Test HC= Hydroconasped lest MD = M~mum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_alP_a_c_D_ril_lin..,._g __ LOGGED BY: PJ ------------. PROJECT NAME: ____ C_a_r1_to_n_O_aks ___ _ DRILL METHOD: 8" Hollow Stem -------- 0 PER ATOR: _____ ..;;;E"-lll o.;...;t ____ _ 
PROJECT NO.: 2975SD3 HAMMER: __ ...;.1~40;..;"/3.c..0c...".;...;AJJcct.;;..o __ RIG TYPE: _____ M_o_bi_le_B_-6_1 ___ _ 
LOCATION· See Boring LocaUon Plan DA TE: 1/30/2006 

SAMPLES ~ 
Laboratorv Teslina 

g .. 
c,. .s E BORING NO.: 8-10 i: i ~ "' .!! ii >- .. - ~ ,5 c,. .c Cl) .,_ 

~1 c,. .. cil Cl) -c EE ~~ = "' 'li. ~ ca:, u Cl E cnz Cl) 2':' 0 0 
~ a, ::, 

MATERIAL DESCRIPTION AND COMMENTS u Cl 

AmlClal r-111 - SM - Dark brown, moist, loose, silty fine SAND; trace clay, roots 

--·-···· ___ , ...... ... ........... .. ,_,, _ ............. ·--···---· ................. ,_,,, ............................ 

~ ~ 
4 SP Brown, moist, very loose, f-m SAND with sill and rock fragments; trace 
2 810-1 qravel 13.9 
1 

-
5-

~ 
·-·3-· SC/CL L:irey-brown, m'o'i"s·( loose, clayey firie"S"Al\JlJTo·n·ne·saii"dy·cr.°AY"""'"""···--· -- _ 4_ ............... _, __ ,,., ... , __ ,,, ............... 

- 7 ·s10-2 ""1f(';-" Oiiii'lrBrown, mo1st-;lciose;-cTayey f.c'SANCr .. ...... ----·-·· ···rs.s· ···1osf 

Terrace ,onnslts/Older o.11uv1um lunmnerennatedl 

~a 2 CL t:lrown 10 grey-orown moruea w1m iron ox1ae, we1, nrm, fine sandy CLAY 
2 B10-3 with sill 22.6 
4 

-
10 • 

ti 3 - 6 
Brown mottled with iron oxide, moist, stiff, fine sandy CLAY 

- 7 B10-4 -Grades to clayey fine SAND -- -Become rocky ---- @ 14' Perched groundwater ~ 
-

15 - ~ -···· ···· 2 ·- ·---·-····· ..... sp ··· srowino·rea:t1rowrr;·lramra1ea:··rii"eamnnre·n·s·e:·H;r~No·wiurs11r:······--···· _ .. ," .. _. ··-·-·····-
-- 6 B10-5 trace clav 28.1 

- 5 

- Frla~ Formation 

- MUCL Pale greenish gray, moist, very stiff, clayey SILTSTONE with fine sand 

- to fine sandy CLAYSTONE with silt 

--
20 -

~ 
8 - 14 -Same; trace manganese oxide staining -

- 26 810-6 

---
---

25 -

~ 
6 -Same -- 12 B10-7 21 .6 

- 18 

------
30 - (Continued) -

Q 
SamE!le !Jrne: 11-SPT IZl-small Bulk ~-Large Bulk □ ~ z -Ring -No Recovery -Water Table w 

(!J 
AL = Atterberg Limits II.I Lab testing: El = Expansion Index SA = Sieve Analysis RV = R-Value Test ...I 
SR = Sulfate/Reslsltivity Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

L ' 
CLIENT: William Lyon Homes DRILLER: __ ...:C;.;;a;;_IP=-ac;;..;D;;..;rl.;;;.111;;,cngL-_ LOGGED BY: _____ .... P..;;.J ____ _ 

PROJECT NAME:. ____ ..;;.car1_to .... n....;o .... a_ks ___ _ DRILL METHOD: ___ B'_' H_o __ llow_S_t_em __ OPERATOR: ____ ___;E:::11:::io::...I ___ _ 

LJ 
PROJECT NO.: 2975SD3 

LOCATION· See Boring Location Plan 

HAMMER: __ ...;1c.:40.;:.".:..:/3c.::.0"..:A.:.:u;.:.:to;___ RIG TYPE: ___ ___;M.::.o:.:b;;;;De:.:B::..·=-61;__ __ _ 
DATE· 1/30/2006 

SAMPLES 0 Laboratorv Testing 
g ., .c 

a. .E e BORING NO.: 8-10 continued ~ ~ 

~ 
., ~ >- iii 

.:5 "' - ., en ~- ~! 
I!! 

~i 
.,_ 

a. ., .. en - C i ., 
C. ~ m::, C) ~~ 0 e 0 en z t/) a 0 

" iii ::> 0 
t/) MATERIAL DESCRIPTION AND COMMENTS C) 

30 - e 10 .. ontlnued 
14 B10-8 MUCL Pale greenish gray, moist, hard, clayey SILTSTONE with tine sand to - 20 [fine '"""dv C l AYSTQ"1i: with iiilt 

l:lormg I ermmatea at ;:i1 .o i-eet - Groundwater Encountered at 14 Feet - Excavation Backfilled with Bentonite Grout ----
35 -

---------
40 --

l_ --------
45 -------

---
50 • 

-----
- . 
---

55 • 
---------

60 • 
-

Q 
Sam~le 1l£~e: I IZ] ~ □ ~ z -Ring SPT Small Bulk Large Bulk No Recovery Water Table w 

(ll 
AL = Allerberg Limits w Lab t~~tlng: El = Expansion Index SA = Sieve Analysis RV = R-Velue Test ..J 
SR = Sulfate/ReslslUvity Test SH = Shear Test HC= Hydrocollasped test MD "' Maximum Density 



L....: 

GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_a_lP_ac_O_ri_ll_lng __ _ LOGGED BY: _____ ....:....PJ=-------
PROJECT NAME: Carlton Oaks DRILL METHOD: __ B.:.."..;.H;.cocc;:llo-'-'w...cS""te-'-'m'--_ 

HAMMER: ----'1-'-40_"/3_0_"_A_ut_o __ 

OPERATOR: _____ ...;;E;...Ui_ot ____ _ 
PROJECT NO.: -----29-7-5S_0_3 ___ _ RIG TYPE: _____ M_o_bl_le_B_-6_1 ___ _ 
LOCATION· See Boring Location Plan DATE· 1/30/2006 

SAMPLES :g Laboratory Testing 

g ., 
i: 0. .5 E BORING NO.: 8-11 ~ 

~ CD .!! t >, 
~~ en I!! = 0..C 

C/) " - ls 'D Q) 
0. " ~ C/) - C: 

" 'li ~ 
EE u ~ ~ o.e, :6 .. :, 0 E cnz C/) o . ~ 0 .. m ::, 

MATERIAL DESCRIPTION AND COMMENTS u 0 U) 

l\rrr eta• r-111 -- SM □ark tlrown, moist, loose, silty fine SAND; trace clay, roots 

--~u 2 -Same; trace gravel and rock fragments 
2 B11-1 9.6 
2 

-
5- i:1 ""3°"' 

_., ........ -.. ·-sr Rea=orown-;-mo1sr;·roo!re;·l:csANIJWilnsm;-grave1·;·1=rncnocrrnagmenrs:· -
..... 6 ... trace.clav -- r....J 10 B11-z' ..... sc"· 

-Becomes clayey f-c SAND with silt; trace gravel and rock fragments 7.5 119.3 

Terrace umnsmm ,mer Anuv1um Iunainerentiatea1 

~; 10 SC 1:1rown momea wnn iron ox1ae, mo1sI, oense, c1ayey rme SAND with silt; 
14 B11-3 some m-c sand 14 
16 

-
10 -

m·· 
"'" g"' SP/SC Rect=l'.rr0Wi'f;·mo1si:-creri'se:-cra'ye9·T1ne·s;n;No·11'irei'oe·aaea·eia-ye9·,:,,, .................... 

- 16 B11-4 SAND and f-m SAND: trace coarse sand 16.1 
?n 

- oormg I ermma1eo aI n .o r-eeI 

- No Groundwater Encountered 

- Excavation Backfilled with Soil Cuttings 

---
15 -----

-----
20 • 

---------
25 • 

--
-------

30 --
Q 

Sam~le gme: 1-SPT IZI-Small Bulk IZI-Large Bulk □ ~ z -Ring -No Recovery -WalerTab'e UI 
C, 

AL = Atlerberg Limits UI Lab testing: El = Expansion Index SA = Sieve Analysis RV = R-Value Test ... 
SR = Sulfale/ReslslUvlly Test SH = Shear Test HC= HydrocoUasped lest MD = Maximum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_a_lP_a_c_D_ril_lin_.g __ LOGGED BY: PJ -----------
PROJECT NAME: Cartton Oaks 
PROJECT NO.: ----2-9-75_S_D_3 ___ _ 

DRILL METHOD: 8" Hollow Stem ---------HAMMER: ___ 1_4...;;.0"_/3;...0_" "-A_ut_o __ 
OPERATOR: ____ ___,;E;;.;;11...;.lo-'-t ___ _ 

RIG TYPE: _____ M_ob_n_e_B_-6_1 ___ _ 
LOCATION: See Boring Location Plan DATE: 1/30/2006 

SAMPLES 0 Laboratory Testing 
g " 

.c 
0. .E E BORING NO.: 8-12 ~ .2:-
?: ., ~ "" ·;;; 

.:: 10 -m rJJ ~- c'u I!! 
i5. iii ~~ 

., _ 
Q) 

-! rJJ !~ i3 C. " ~ u :5 
0 

., ::, s-E rJJ z rJJ 0 0 .. a, ::, 
MATERIAL DESCRIPTION AND COMMENTS u rJJ 

1 errace ueaosIts1uIaer 1111uvIum 1una1nerentlatedl - SM Keo-orown, ory 10 oamp, memum oense, s111y T-m ::;AND with gravel and - rock fragments: roots --
~; 6 -Same 

7 812-1 -Becomes brown to red-brown, silty t-c SAND with gravel and rock 7.9 
10 fraqments: rootlets. minor Pinhole oorositv 

-
5-

□ 
8 - 20 812-2 -Same, damp to moist, very rocky 9.6 - 25/1" 

KeTusaI at b.:> i-eet - No Groundwater Encountered - Excavation Backfilled with Soil Cuttings ----
10 -

---------
15 -

---------
20 • 

---------
25 • 

---------
30 • 

-
Q 

Sam11le ~11e: m 1-SPT 0-smallBulk IZI-Large Bulk □ ~ -Water Table z -Ring -No Recovery w 
(!J 

AL = Alterberg UmRs w Li!t!~li!tlng: El = Expansion Index SA = Sieve Analysis RV = R-Value Test ..J 
SR = Sulfate/Resisitivity Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ----=C.c.al"-Pa~c-'O""ri""lfi"'ng.___ LOGGED BY: ______ P_J ____ _ 

PROJECT NAME:;._ ___ Ccca:c.r1;;..;lo;;..;n..c0..;;a"'ks;....... __ _ DRILL METHOD: ___ B"_H_o_llo_w-'S"'"le_m __ OPERATOR: Elliot ------------PROJECT NO.: 2975S03 HAMMER: 140"/30' Auto -------- RIG TYPE: ____ ..;.M;;..;oc;.bn;;;;e..:B'-.-6C.C1 ___ _ 

LOCATION· See Boring Location Plan DATE· 1/30/2008 

SAMPLES 

i 
Laboratory Teslina 

g .. i: _?;, CL .!: BORING NO.: 8-13 ~ ID .!! :;; >, ~- ;;; e! 5 CL .C 1/l 
.!! ii ~E cu CL .!! 'iii EE 1/l .. 

~ 3: .. :, u ~ i: :5 
0 0 cnz ti) ~ 0 

ca 1ii ::i 0 
Ill MATERIAL DESCRIPTION AND COMMENTS u 0 

ArttIcIaI Fill -- SC Brown, moist, loose to medium dense, clayey f-m SAND; roots 

-
1 err""" ueoosIts" 11ner Alluvium 1un01rrerentIatee1I -- SM t<ea-orown, moIs1, meaIum aense, silly 1-c .:>ANU w,m gravel and rock 

- fraaments 

--
5- ~ - ····10-- ................. 0

SM/SC Re~=l'irown:··a!fmplcrttroisr,··meaiam-ae,'fsencrcrensei;·snty·1:i'irsAND"T0"""" - F,t{;: 20 clavev f-c SAND with aravel and rock fraaments -~ 50/4" 813-1 11.7 117.5 

----· .. 

~I 20 SC Grey-brown mottled with iron oxide, moist, very dense, clayey fine 
27 813-2 SAND to clav f-c SAND with aravel and rock fraaments 
25 

-
10 -

9 17 - 10 B13-3 -Limited recovery 5.4 -- 14 

~ ~ 
Friars Formation 

5 CL Ohve-grey, moist, stiff, silly CLAYSTONE; trace sand and gravel, iron 
5 813-4 oxide and manaanese oxide stainina 
9 

-
15 -

~ 
4 Olive-grey, moist, stiff, silty CLAYSTONE 

- 6 813-5 
R 

- t1onng I ermmatea a1 1 o.:, ree1 

- No Groundwater Encountered 

- Excavation Backfilled with Soil Cuttings 

---
20 -

--
-------

25 -
--
-------

30 --
Q 

Sam1;1le !irne: II 1-SPT 0-small Bulk IZI-Large Bulk □ ~ -Waler Table z -Ring -No Recovery w 
C!I 

AL " Allerberg Limits w La!;! testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Test _, 
SR = Sulfate/Resislllvily Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_alP_a_c_D_rll_Un~g __ LOGGED BY: _____ _;P...;;J ____ _ 

PROJECT NAME: Ca~lon Oaks ----------- DRILL METHOD: s• Hollow Stem -------- OPERATOR: _____ -'E""ll_lot---___ _ 

PROJECT NO.: 2975SD3 HAMMER: __ _c1_40'-"/3_0" ___ A-'ul_o __ RIG TYPE: _____ Mob __ lle_B-_6_1 ___ _ 

LOCATION· See Boring LocaUon Plan DATE: 1/30/2006 

SAMPLES 15 Laboratory Testing 
g ., .Cl 

~ b C. .5 E BORING NO.: B-14 ~ 10 
., .. >, .. ~ iii I!! 5 c.-8 Cl) ., _ 

iiu Ql C. ., "iii EE Cl) -c ., ii ~ .. :, u ~I C_e, = C E Cl) z Cl) g 0 .. m ::, 0 
Cl) MATERIAL DESCRIPTION AND COMMENTS u 

A ICIBI t-111 -- SC Brown, moist, very loose, clayey f-m SAND with silt 

--
~ ~ 

2 Brown, moist, loose, clayey fine SAND 
3 814-1 11 .6 
4 -Becomes red-brown, clayey f-m SAND with silt 

-
5- !:." 5 - 12 1er=re .g =• er a11uvIum iun I erenr1arem :u 24 814-2 SC Red-brown, moist, medium dense, clayey f-c SAND 14.7 117.8 

--~:- 5 SC/CL BfoWifforei:1-brown, moist~"meaiumoens·e;·ii'ifei'B'e'iJaeffclayey·1-c 
..... ..... : ..... ..... ~ .. -· .B14-3. , __ , ......... 

~ .0. .. arn;Lfil!tyD.~ .. ~Y.itn· ir.?itLP.Kid!i!. 19.6, ...... , ................... 
CL comes sI wI me sana 

-
10 - ~ .... 

....... . .............. . .. _,_" .......................... 
- 3 Brown mottled with iron oxide, moist, stiff, silty CLAY with fine sand 

4 B14-4 22.2 - 5 ---- -Becomes wet ---
15 -

~--
""'5""' 

_, .. , .......... ··-sc· .. Brown to red:'6rown~·s·:iifu'ra'iecf,-fii'm'tloose, clayey firie"SAND --~-- ....... -......... .......... 
-- 3 B14-5 17.3 
- 3 

-- -Same: some gravel In cuttings ----
20 -

~ ... ..... 1. .... - 814-6' .... sw" Rea-brown, saturaleii:17"aense-;T-C:"S·Alil0wil'fi"silt; lrace clay 
................... - 11 19.8 

'6 
- oonng I ermma1ea a1 .:1.::i r-ee1 

- Groundwater Encountered at 15 Feet 
Excavation Backfilled with Benlonite ----

25 ----------
30 -

-

0 
Si!m1;1l~~1;1e: ffl 1-SPT 0-smanBulk ~-Large Bulk □ ~ z - Ring -No Recoveiy -Water Table I.LI 

C, 
AL = Alterberg Umlls Et = Expansion Index I.LI Li!!2 testing: SA a Sieve Analysis RV = R-Value Test 

...I 
SR= Sulfate/Resisilivtty Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: WIiiiam Lyon Homes DRILLER: ___ C_alP_a_c_D_ril_lln_g __ LOGGED BY: PJ ------------PROJECT NAME: Carlton Oaks ---------- DRILL METHOD: __ 8;;;.."..;..Hcc.ol;;.;;low~S.;.;;ta""m __ 0 PER ATOR: _____ ~E--'m_o t ____ _ 

PROJECT NO.: 2975SD3 HAMMER: ___ 14""'0--'"/.;;..30_"_Au_t_o __ RIG TYPE: Mobile B-61 ------------LOCATION: See Boring Location Plan DATE: 1/30/2006 

SAMPLES 0 Laboratorv Testing 
g " 

.c 
a. .!. E BORING NO.: 8-15 ~ i 

t ~ 10 ii q; .. - ~ ., - ~g J! j (/) -c ., ., 
a. "':, u ~~ :5 

C E (l)Z (/) B 0 0 "' al ::> MATERIAL DESCRIPTION AND COMMENTS u (/) 

Amtclal Fill -- SC/CL Brown, moist, loose, sandy CLAY to clayey f-c SAND with gravel and 

- rock fragments -
: ,---+- --1m1:r ------ 26~f 1--------- --------------------------cc tiai'1<1irowrriotiiacrc~-mo1s·csriff~s-and);-cCAY;c-,inc1ie 

A 
Friars Formation -

5-

~ 
SM Pale greenish grey, moist, dense, silty fine SANDSTONE; trace clay 11 - 26 - [wl 46 B14-2 -Same 19.3 105.8 -

· -
-----

10 -

~~ 
""10•- SM/SC O'i1ve-grey, mo1sr,-aeiise7·smy·to clayey 11ile"SANIJS'i0li1I: ..... 

-- 15 .......... -- --·····-······· ·---·--... ·-"'"ff" .... ML ... ~Becomes oale oreen clavev 'ST[TSTOTilt: 

- oonng I erm1na1ea a1 n .::i ,-001 

- No Groundwater Encountered 

- Excavation Backfilled with Soil Cuttings 

---
15 ----------
20 -

---------
25 • 

---------
30 -

-
Q 

Samgle~ge: I [Z] ~ □ ~ z -Ring SPT Small Bulk Large Bulk No Recovery Water Table w 
Cl 

AL = Allerberg Limits w Lab testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Test 
-I 

SR= Sulfate/Reslslllvity Test SH = Shear Test HC= Hydrocotlasped test MD = Maximum Density 
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WILLIAM LYON HOMES 
Preliminary Geotecbnical Evaluation 
Proposed Residential Development Golf Clubhouse. and Maintenance Buildings 

SUMMARY OF LABORATORY TESTING 

Classification 

APPENDIXB 
February 28, 2006 

PageB-1 

Soils were classified visually according to the Unified Soil Classification System (ASTM 
Test Method D2487). The soil classifications are shown on the logs of exploratory borings in 
Appendix A. 

Grain size distribution (particle size analysis) was performed on selected samples in general 
accordance with ASTM D422. Results of the grain size analysis are included herein (see 
Plates SA-1 through SA-3). 

Liquid limit, plastic limit and plasticity index were determined in general accordance with 
ASTM Test Method D4318. Results are shown on the logs of exploratory borings in 
Appendix A. 

Moisture-Density Relations 
Laboratory testing was performed on representative samples collected during the subsurface 
exploration. The laboratory maximum dry density and optimum moisture content for 
representative soil types were determined in general accordance with test method ASTM 
D1557. Test results are presented on Plate MD-1. 

Sulfate Content 
Analysis to determine the water-soluble sulfate content was performed in accordance with 
California Test No. 417. Results of the testing indicated 0.006% sulfate by weight, which is 
considered negligible as per Table 19-A-4 of the UBC. The results of the testing are included 
herein (see Plate SL-1). 

pH and Resistivity 
Representative surficial soil samples were collected and tested for pH and resistivity in 
general accordance with California Test 643. The results of the testing are included herein 
(see Plate SR-1). 

Expansion Index 

Expansion fudex testing was performed on a representative near-surface samples. Testing was 
performed in general accordance with ASTM Test Method D4829. The results indicate an 
Expansion fudex (EI) is 2 for the soil tested. This is considered a very low expansion potential 
in accordance with Table 18AI-B of the 2001 CBC. The results are shown on Plate EI-1 
through EI-2. 

Direct Shear 

Shear testing was performed in a direct shear machine of the strain-control type in general 
accordance with ASTM Test Method D3080. The rate of deformation is 0.03 inches per 
minute. The sample was sheared under varying confining loads in order to determine the 

IFEK,INC. 
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WILLIAM LYON HOMES 
Preliminary Geotechnical Evaluation 
Proposed Residential Development, Golf Clubhouse, and Maintenance Buildings 

APPENDIXB 
February 28, 2006 

Page B-1 

coulomb shear strength parameters, angle of internal :friction and cohesion. The shear test 
results are presented on Plates SH-1 and SH-2 included herein. 

Consolidation 
Settlement predictions of the soil's behavior under loads are made on the basis of the 
consolidation tests in general accordance with ASTM D 2435. The consolidation apparatus is 
designed to receive a one-inch high ring used in the California split-spoon sampler. Loads are 
applied in several increments in a geometric progression, and the resulting deformations are 
recorded at selected time intervals. Porous stones are placed in contact with the top and 
bottom of each specimen to permit addition and release of pore fluid. Samples are initially 
tested at natural moisture content then fully saturated at a n01mal load as indicated. The 
results are shown on Plates C-1 thru C-2. 

Ir !E 
EK,INC. 
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CONSOLIDATION TEST REPORT 
-1.6 

-0.8 

0.0 

- I - ~ 

0.8 .... 
.... "'-.; 

ii..... 
C: 1.6 :-... ·ca 

'"" I... - r.... Cl) - 2.4 C: "" ~ Q) 
(.) r--,. 
I... 

i'-1:l.. Q) 
a.. 3.2 

"'-, 
~ 

"-4,0 I I I ~" 4.8 
I ,~ 

I 
5.6 

I 
6.4 .01 .02 .05 .1 .2 .5 1 2 

Applied Pressure - tsf 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ccx. No. 

Load Cv Ca. No. 
Load Cv 

(tsf) (ft.2/day) (tsf) (ft.2/day) (tsf) (ft.2/day) 

2 0.13 3.64 
3 0.25 0.40 
4 0.50 1.71 
5 1.00 0.92 
6 2.00 0.43 
7 4.00 1.31 

Natural Dry Dens. Overburden Pc Cc 
Saturation I Moisture (pcf) LL Pl Sp. Gr. (tsf) (tsf) 

100.2 % I 20.2% 107.9 2.65 0.43 0.07 

MATERIAL DESCRIPTION uses 

Yellowish Brown Silty Fine to Medium Sand 

Project No. 2975 SD3 Client: William Lyon Homes Remarks: 

Project: Carlton Oaks 

Location: B4-5@ 15 Feet 

CONSOLIDATION TEST REPORT 

GeoTek, Inc. 

I I 
I 

I 

I I 

I I 
I ! 

i 
I 

I 

I 
! 

I 
I 

~ 
! 

~ 
r\.. 

I ,......._) 

I I 1 1 
I I I 

Ca. 

Initial Void 
Ratio 

0.534 

AASHTO 

Plate C-1 



CONSOLIDATION TEST REPORT 
-0.8 I 

h I 
0.0 .......... 

I 
.... 

I'-- ...... p.. -0.8 -.......,_ 
• I 

' ~ ... 1.6 ... I',. ~, 
C 2.4 1, ·ro 

' L.. 

en 
"""" c 3.2 

' 
Cl) 
t.) 

''" 
L.. 
Cl) 

0.. 4.0 

\~l 
4.8 

\~ 
5.6 \ :i...... I'--, i\ .... 

""'-6.4 r,- I ~ ... I"'( '--

7.2 .01 
I I l 

.02 .05 .1 .2 .5 1 2 
Applied Pressure - tsf 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca. No. 

Load Cv Ca No. 
Load Cv Ca. 

(tsf) (ft.2/day) (tsf) (ft.2/day) (tsf) (ft.2/day) 

2 0.13 2.48 
3 0.25 0.35 
4 0.50 0.19 
5 1.00 0.29 
6 2.00 0.34 
7 4.00 1.26 

Natural Dry Dens. 
LL Overburden Pc Cc Initial Void 

Saturation I Moisture (pcf) Pl Sp. Gr. (tsf) (tsf) Ratio 

96.5 % I 18.9 % 109.0 2.65 0.84 0.12 0.518 

MATERIAL DESCRIPTION uses AASHTO 

Brown Fine Sandy Clay 

Project No. 2975 SD3 Client: William Lyon Homes Remarks: 

Project: Carlton Oaks 

Location: B10-4@ 10' 

CONSOLIDATION TEST REPORT 

GeoTek, Inc. Plate C-2 
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C 

D 

E 

F 

G 

H 

I 

J 

K 

Project Name: William Lyon Homes 

Project Number: 2975 SD3 

Ring Id 12 Ring Dia." 4" Ring 1-1'.'...._ 

Loadin 

DENSITY DETERMINATION 

Weight of compacted sample & ring 

Weight of ring 

Net weight of sample 

Wet Density, lb/ ft3 (C*0.3016) 

Dry Density, lb/ ft3 (D/1.F) 

SATURATION DETERMINATION 

Moisture Content, % 

(E*F) 

(E/167 .232) 

(1.-H) 

(62.4*1) 

(G/J)= L % Saturation 

r 

EXPANSION INDEX TEST 
(ASTM D4829) 

Tested/ Checked By: 

Date Tested: 

Sample Source: 

Sample Description: 

764 READINGS 

370 DATE TIME READING 

394 2/8/2006 11:20 0.198 

118.8 2/8/2006 11:30 0.198 

107.5 2/8/2006 11 :31 0.198 

2/8/2006 11:36 0.199 

10.5 2/8/2006 1:10 0.206 

1129.2 2/9/2006 8:00 0.208 

0.64 

L _ _ l 

AS Lab No 2117 

2/8/2006 

84-1@2' -5' 

Brown Clayey Fine to Coarse Sand 

Initial 

10 min/Dry 

1 min/Wet 

5 min/Wet 

Random 

Final 

0.36 FINAL MOISTURE 

22.3 

50.7 

we1gm or wet sample we1gnt or ary sample 
& tare 

243.8 

EXPANSION INDEX= 
( 50% SATURATION) 

& tare 

213.5 

10 

Tare % Moisture 

21.4 15.8% 

Plate El-1 
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C 

D 

E 

F 

G 

H 

J 
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Project Name: William Lyon Homes 

Project Number: 2975 SD3 

Ring Id 12 Ring Dia. " 4" Ring I~ 

Loadin 

DENSITY DETERMINATION 

Weight of compacted sample & ring 

Weight of ring 

Net weight of sample 

Wet Density, lb/ ft3 (C"0.3016) 

Ory Density, lb/ ft3 (O/1.F) 

SATURATION DETERMINATION 

Moisture Content, % 

(E"F) 

(E/167 .232) 

(1.-H) 

(62.4*1) 

(G/J)= L % Saturation 

,- .. 
[ (_ --

I -

EXPANSION INDEX TEST 
{ASTM D4829} 

Tested/ Checked By: 

Date Tested: 

Sample Source: 

Sample Description: 

766.3 READINGS 

370 DATE TIME READING 

396.3 2/8/2006 11 :20 0.041 

119.5 2/8/2006 11:30 0.041 

108.2 2/8/2006 11 :31 0.041 

2/8/2006 11 :36 0.042 

10.5 2/8/2006 1:10 0.046 

1135.7 2/9/2006 8:00 0.050 

0.65 

AS Lab No 2117 

2/8/2006 

810-1 @2. 5' 

Dark Greenish Brown Clayey Sand 

Initial 

10 min/Dry 

1 min/Wet 

5 min/Wet 

Random 

Final 

0.35 FINAL MOISTURE 

22.0 

51.5 

vve1ght ot wet sample weight at dry sample 
& tare 

200.1 • 

EXPANSION INDEX= 
( 50% SATURATION) 

& tare 

172.5 

10 

Tare % Moisture 

16 17.6% 

Plate El-2 



Project No.: 2975 SD3 

Project: Carlton Oaks 

Location: B4-2 

Elev./Depth: 2' to 5' 
Remarks: 

MAXIMUM DENSITY CURVE 
Curve No.: A 

Date: 2/7/06 

l_ MATERIAL DESCRIPTION 

I 
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Description: Dark Brown Fine to Coarse Sand w/Gravel 

Classifications -

Nat. Moist. = 
Liquid Limit = 
%> No.4= % 

uses: AASHTO: 

Sp.G.= 

Plasticity Index= 

% < No.200 = 

TEST RES UL TS 

Maximum dry density= 128.5 pcf 

Optimum moisture= 9 % 

\. '\ I\. Test specification: 
\. '\. ' ASTM D 1557-00 Method A Modified 
'\ I\. '\. 

'\. ' \. 
I\. '\. ' - -' ' '\. 

/ 
"""" 

I\. I\.. 
~ '"- ' I\. 

I/ \. ' " "I\. 

" • ' \.. "-
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100% SATURATION CURVES 

' ' ' 
FOR SPEC. GRAV. EQUAL TO: 
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Plate MD-1 
---------------------GeoTek, lnc .. -------------------....1 
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LIQUID AND PLASTIC LIMITS TEST REPORT 
60 

Dashed line indicates the approximate / I ,,,,✓ 

vv ~/ 

upper limit boundary for natural soils / / 50 -

/ 
,,,, ~o~ 

/ e,~o 
/ / t) 40 / -

/ 
,,,. 

V 0 
✓-- / ~ 

E 30 
/ 

/ -

/ 
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V (.) / 
~ / 
Cl) / 

:5 20 
/ ~ -

/ c~~ 0.. / 
/ p / 

/ 
10 - /I / ,.-
~ =-/1/'//1/'///A,j.,:;,,:,,;,,",L1//4/.-- MLrOL MHrOH 
I/ I I 1-

10 30 50 70 90 110 
LIQUID LIMIT 

28.4 

27.5 .~ 
r------.__ 

26.6 ---...... 
I'---.. 

f- 25.7 
~ z 

~ 24.B --- r---0 
t.> 23.9 -r----.. 0:: 
~ 23.0 ....... 
~ r--.-~ ~ 22.1 -r--

r-- r---.... 21.2 ...... r----.. 
I---._ -20.3 

19.45 10 20 25 30 40 
NUMBER OF BLOWS 

MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 uses 

• Brown Clayey Sand 22 18 4 

Project No. 2975 8D3 Client: William Lyon Homes Remarks: 

Project: Carlton Oaks • 
• Location: B14-1@ 15 Feet 

LIQUID AND PLASTIC LIMITS TEST REPORT 

GeoTek, Inc. 1 Plate Pl-1 
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SIEVE ANALYSIS of COARSE & FINE AGGREGATE 

EK,INC. 

CLIENT: William Lyon Homes LAB NO.: 

PROJECT: Carlton Oaks PROJECT: NO.: 

MATERIAL LOCATION: B4@ 15' DATE: 

SAMPLE DESCRIPTION Brown Clayey Sand 
TOTAL WT. SAMPLE (DRY) 257.7 Dry WT.COARSE (+) #4 0 
Wet Wt. Before Wash (-)#4 309.8 Wet WT. FINE (-) #4 309.8 
Dry Wt. Before Wash (-)#4 257.7 Dry 257.7 

0.202 

Sieve WEIGHT RETAINED % RETAINED 
Size Ind Cum Ind I Cum 

3"ll5mm 0 0 
2"/50mm 0 0 
1.5"/37 .5mm 0 0 
1"/25mm 0 0 
.75"/19mm 0 0 
.5"/12.5mm 0 0 
.375"/9.5mm 0 0 
#4/4.75mm 0 0 

#8 8.1 (3) (97) 
#16 32.6 1(13) (87) 
#30 112 (43) (57) 
#50 170.6 (66) (341 
#100 202.9 (79) (21) 
#200 222.3 (86) (14) 
PAN 
WASH 35.4 
Notes: 
all weights are in grams 

U.S. STANDARD SIEVE NUMBERS: 
2.5 2 1.5 1 3/4 1/2 3/8 4 B 16 30 50 100 200 

2117 

2975 SD3 

2/8/2006 

Orv WT COARSE% 
Wet WT FINE% 
Dry -200% 
Moisture Content (- # 4) 

Combined Specs. 
% Passing 

100 
100 
100 
100 
100 
100 
100 
100 

97 
87 
57 
34 
21 

13.7 

HYDROMETER 

100 

90 

80 

- - - -rr ,, "f rT I I 

I I I I I I i'-.1 I I 
I I I I I I I ~ I I 

I I I I 
I I I I 

!i: 70 
C!l 

~ 60 >-a, 
0: 

50 w z 
Li: 
I- 40 
ffi 
(.) 
0: 30 w 
D. 

20 

I I I I I I I I I 
I I I I I I I I 
I I I I ~ I 

I I I I I I I ii I I I 
I I l I ,, I 
I I I I 

I I I I I I I I\ 
I I 

" I I I I ' I 
I I I I l\.i. 

I I I I I I I I 1" 
10 I I J I I 

0 I I I I I 
100 10 0.1 001 0,001 0.0001 

GRAIN SIZE IN MILLIMETERS 

0.0 
100.0 
13.7 

Plate SA-1 
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SIEVE ANALYSIS of COARSE & FINE AGGREGATE Altf ' EK,INC. 

CLIENT: William Lyon Homes LAB NO,: 

PROJECT: Carlton Oaks PROJECT: NO.: 

MATERIAL LOCATION: 810@ 15' DATE: 

SAMPLE DESCRIPTION Brown Silty Fine to Coarse Sand 
TOTAL WT. SAMPLE (DRY) 296.5 Dry WT.COARSE (+) #4 0 
Wet Wt Before Wash (-)#4 379.5 Wet WT. FINE (·) # 4 379.5 
Dry Wt. Before Wash (-)#4 296.5 Dry 296.5 

0.28 
Sieve WEIGHT RETAINED % RETAINED 
Size Ind Cum Ind I Cum 

3"n5mm 0 0 
2"/50mm 0 0 
1.5"/37.5mm 0 0 
1"/25mm 0 0 
.75"/19mm 0 0 
.5"/12.5mm 0 0 
.375"/9.Smm 0 0 
#4/4.75mm 0 0 
#8 10.5 (4) (96) 
#16 18.7 (6) (94) 
#30 90.1 (30) (70) 
#50 204.3 (69) (31 
#100 241 .7 (82) (18) 
#200 255.6 (86) (14) 
PAN 
WASH 40.9 
Notes: 
all weights are in grams 

U.S. STANDARD SIEVE NUMBERS : 
2.5 2 1 5 1 3/4 1/2 3/8 4 B 18 30 50 100 200 

AASHTO' R11t ' -

2117 

2117 

2/8/2006 

Drv WT COARSE¾ 
Wet WT FINE¾ 
Dry -200% 
Moisture Content (- # 4) 
Combined Specs. 
% Passing 

100 
100 
100 
100 
100 
100 
100 
100 
96 
94 
70 
31 
18 

13,8 

0.0 
100.0 
13.8 

HYDROMETER 
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90 

80 

-
T T rt ~ 1 

I I I I I I I 
11 I I I I I I I I 

I I I I I 
I I 

I-:c 70 
Cl 

i 60 > 

I I l I I I ~ I I 
I I I I I I I I 

I I I I I 

CD 
a: 

50 w z 
ii: 

!z 40 
w 
t.) 
a: 30 w 
D. 

20 

I I I I I I I I I 
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I I I I I I 

II I I I I I \ I I 
I I I I ~ I 
I I I I I 

I I I I I I t--
10 

0 : I : : I 
I I 

100 10 0.1 0.01 0001 00001 

GRAIN SIZE IN MILLIMETERS 

Plate SA-2 
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lfi SIEVE ANALYSIS of COARSE & FINE AGGREGATE A• . 
EK,INC. 

CLIENT: William Lyon Homes LAB NO.: 

PROJECT: Carlton Oaks PROJECT: NO.: 

MATERIAL LOCATION: B14@ 15' DATE: 

SAMPLE DESCRIPTION Brown Clayey Sand 
TOTAL WT. SAMPLE (DRY) 128.2 Drv WT.COARSE (+) #4 0 
Wet Wt. Before Wash (-)#4 150.4 Wet WT.FINE (-)#4 150.4 
Dry Wt. Before Wash (-)#4 128.2 Orv 128.2 

0.173 

Sieve WEIGHT RETAINED % RETAINED 
Size Ind Cum Ind I Cum 

3"/75mm 0 0 
2"/50mm 0 0 
1.5"/37.5mm 0 0 
1"/25mm 0 0 
.75"/19mm 0 0 
.5"/12.Smm 0 0 
.375"/9.5mm 0 0 
#4/4.75mm 0 0 
#8 38.4 (30) (70) 
#16 48.3 (38) (62) 
#30 59.4 1(46) (54) 
#50 77.4 (60) (40) 
#100 94.7 (74) (26) 
#200 106 (83) (17) 
PAN 
WASH 22.2 
Notes: 
all weights are in grams 

U.S. STANDARD SIEVE NUMBERS: 
2.5 2 1.5 1 3/4 1/2 3/8 4 8 16 30 50 100 200 

• AASf.lTO R18 • 

2117 

2117 

2/8/2006 

Dry WT COARSE¾ 
Wet WT FINE¾ 
Dry -200% 
Moisture Content (- # 4) 

Combined Specs. 
% Passing 

100 
100 
100 
100 
100 
100 
100 
100 
70 
62 
54 
40 
26 

17.3 

0.0 
100.0 
17.3 

HYDROMETER 

100 - -
l T " I I I 

90 

80 

I I I I I I I I I 
I I I I I I \ I I I I 

I I I I I 

' ' ' I I 

!i: 70 

~ 60 
~ 
a: 

50 w 
z 
;:;: 
I- 40 z 
w u 
a: 30 w 
II. 
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10 I I I I I I 

0 I I I I I 
100 10 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Plate SA-3 
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DIRECT SHEAR TEST 

Project Name: _C_ar_lt_on_O_ak_s ______ _ 

Project Number: _2_97_S_S_D_3 _______ _ 

Soil Description: Brown Fine to Coarso Sand 

◄ 5 

3,5 

2.5 

2 

1,5 

05 

•i 
I 

Sample Source: 84-1 @2 - 5' 
Date Tested: 02/09/06 --------

0--------------------------------1 0 0,5 1.5 2.5 3.5 45 

NORMAL STRESS (ksf) 

Shear Strength: <I>= 36.5 ° , C = 0.28 ksf 

Water Content Dry Density 
Test No. Load (ksfl (%) /net) 

1 0.7 9 115.7 
2 1.4 9 115.5 
3 2.8 9 115.6 

Notes: I • The soil specimen used in the shear box were remolded "ring• sample.,, 
2 • Sheor strenglh colculaled al S% of load. 

3 • The tests were ran at a shear rate or0.03 in/min. 

Note: Saturated in shear box 

Plate SH-1 
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DIRECT SHEAR TEST 

Project Name: Carlton Oaks Sample Source: 814-2@5' 
Project Number: 2975 SD3 Date Tested: 02/09/06 

Soil Description: Brown Clayey Sand 

5 

◄.5 

◄ 

,;:-
35 ~ 

(/) 
(/) 
w er: 
I-
(/) 

er: 
;5 
:c 
(/) 

2 

1.5 

0.5 

0 
0.5 1.5 2 2.5 3.5 45 5 

NORMAL STRESS (ks!) 

Shear Strength: cf>= 35.8 o I C= 0.88 ksf I 
Water Content Dry Density 

Test No. Load (ksfl (%} loci) Note: Saturated in shear box 

Notes: 

1 0.7 14.7 113.7 
2 ·1.4 14.7 112.5 
3 2.8 14.7 111.1 

I • Tho soil specimen used in tho shear box won: "ring• samples collected during tho field investigation. 

2 • Shear strength calculated at 5% of load. 

3 • The tests wore r.an ata shear rail! of0.03 in/min. 

Plate SH-2 
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rrom: Les ::>nannon Io: l:;eoteK, inc. uace: Ll't:114!.UUO I une. 4 .U.:, ::,o l""IVI 

LABORATORY 

Telephone (619) 425-1993 Fax 425-7917 

REPORT 

Established 1928 

CLARKSON LABORATORY AND SUPPLY INC. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com 
ANALYTICAL AND CONSULTING CHEMISTS 

Date: February 9, 2006 
Purchase Order Number: 2975-SD3 
Sales Order Number: 82550 
Account Number: GEOT 

To: 
*-------------------------------------------------* 
GeoTek, Inc. 
1384 Poinsetta Avenue, Suite A 
Vista, CA 92083 
Attention: David Cliff 

Laboratory Number: SO9639 

Sample Designation: 

Customers Phone: 760-599-0509 
Fax: 760-599-0593 

*-------------------------------------------------* 
One soil sample received on 2/8/06 taken from 
2975-SD3 marked as follows: 

ANALYSIS: Water Soluble Sulfate California Test 417 

Sample 

B4-2@ 2-5' 0.004 

J Shannon 

Plate SL-1 
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1384 Poinsettia Ave., Suite A, Vista, CA 92083 
(760) 599-0509 FAX (760) 599-0593 

SOIL RESISTIVITY 
(California Test 643) 

Project Name: ___ W_i_lli_am_L..._yo_n_H_om_es __ Tested/ Checked By: 
Project Number: 2975-SO3 Date Tested: -----------Sam p I e Source: 

Sample Description: 

Determing the soil's pH 7.2 

Measured Res 
Water Added from NII. 400 

(ml) (ohms-cm) 
100 2100 
50 1800 
20 1700 
20 1600 

20 1650 

Minimum Resistivity = 1600 

24.8 years to perforation for a 18 gauge metal culvert. 
32.3 years to perforation for a 16 gauge metal culvert. 
39.8 years to perforation for a 14 gauge metal culvert. 
54.7 years to perforation for a 12 gauge metal culvert. 
69.6 years to perforation for a 1 0 gauge metal culvert. 
84.5 years to perforation for a 8 gauge metal culvert. 

DC Lab No 2117 
2/9/2006 

B4-1 @ 2 to 5 ft 
Brown Fine to Coarse Sand 

Plate SR-1 
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APPENDIX D 

PREVIOUSLY REPORTED BORING LOGS 
AND LABORATORY TEST RESULTS 

PERFORMED BY GEOTEK INCORPORATED 

FOR 

CARLTON OAKS GOLF COURSE 
RESIDENTIAL NORTH AND RESIDENTIAL WEST SITES 

SANTEE, CALIFORNIA 

PROJECT NO. G2290-32-01 



WILLIAM LYON HOMES 
Preliminary Geotecbnical Evaluation 
Proposed Residential Development, Golf Clubhouse, and Maintenance Buildings 

LEGEND TO FIELD TESTING AND SAMPLING 

A - FIELD TESTING AND SAMPLING PROCEDURES 

The Standard Penetration Test (SPT) 

APPENDIX A 
February 28, 2006 

Page A-1 

The SPT is performed in accordance with ASTM Test Method D 1586-99. The SPT sampler is 
typically driven into the ground 12 or 18 inches with a 140-pound hammer free falling from a height 
of 30 inches. Blow counts are recorded for every 6 inches of penetration as indicated on the log of 
boring. The split-barrel sampler has an external diameter of 2 inches and an unlined internal diameter 
of 1-3/8 inches. The samples of earth materials collected in the sampler are typically classified in the 
field, bagged, sealed and transported to the laboratory for further testing. 

The Modified Split-Barrel Sampler (Ring) 
The Ring sampler is driven into the ground in accordance with ASTM Test Method D 3550-84. The 
sampler, with an external diameter of 3 .0 inches, is lined with 1-inch long, thin brass rings with inside 
diameters of approximately 2.4 inches. The sampler is typically driven into the ground 12 or 18 
inches with a 140-pound hammer free falling from a height of 30 inches. Blow counts are recorded 
for every 6 inches of penetration as indicated on the log of boring. The samples are removed from the 
sample barrel in the brass rings, sealed, and transported to the laboratory for testing. 

Large Bulk Samples 
These samples are normally cloth bags of representative earth materials over 20 pounds in weight 
collected from the field by means of hand digging or exploratory cuttings. 

Small Bulk Samples 
These samples are normally airtight plastic bags that are typically less than 5 pounds in weight of 
representative earth materials collected from the field by means of the split spoon sampler, hand 
digging or exploratory cuttings. These samples are primarily used for determining natural moisture 
content and classification indices. 

B - BORING LOG LEGEND 

The following abbreviations and symbols often appear in the classification and description of soil and 
rock on the logs of borings: 

SOILS 
uses 
f-c 
f-m 

GEOLOGIC 
B: Attitudes 
J: Attitudes 
C: 

Unified Soil Classification System 
Fine to coarse 
Fine to medium 

Bedding: strike/dip 
Joint: strike/dip 
Contact line 
Dashed line denotes USCS material change 
Solid Line denotes unit I fonnational change 
Thick solid line denotes end of boring 

(Additional denotations and symbols are provided on the logs of borings) 



CLIENT: William Lyon Homes 
PROJECTNAME: ____ c~a __ ri __ to __ n.;.;;O_aks...;;... __ _ 

PROJECT NO.: 2975SD3 
LOCATION· See Boring Location Plan 

SAMPLES 

g ., 
0. 

.<: ~ 
ci. ., ., 

.s 
"' . fl l 

a 

GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

DRILLER: ___ C_aJ_Pa_c_D __ ril __ lin_,.g __ 

DRILL METHOD: ___ B"_H--o_llow ___ S_te_m __ 
HAMMER: 140"130" Auto --------

BORING NO.: 8-1 

LOGGED BY: PJ ------------0 PE RAT OR: Elliot ------------RIG TYPE: ____ --M.;.;;ob,:;;.l.;.;;le.;.;;B .... -6"'1 ___ _ 
DATE: 1130/2006 

Laboratorv Teslino 

~ 
!ii 
~~ 

~ 
ID 

I .. 
rn 

1 
ii:i 

"'::, rn z 
rn u 
rn 
::, 1--- ---,M:--:A-,.,T=E=-=R::-:-IA.,.,L:-=DE:=eS:--:C::-:R::-:-l::PT=1-=-o:-.N--:A"'"'N""D:-::C:e::O::-:M-:-.M,.,E::-:N-:::T"'S:--- --l 8 

5 

----
~ ~ 

1 
1 B1-1 
3 

-

,3" ASQh31t 
Art1t1c1al Fill 

SC Red-brown, moist, loose, clayey SAND with gravel 

-Same 8.3 

5: ~ .... ..... r···~·~·~; ...... SM ... ·Rea:brown, aamp, loose, silty.S'Af,l"!:i"wfffi·gravel';·trc:i'ce"c:la_y ___ ...... ... ~.~~·~ ...................... .......................... - ..................... .. 

_ fl 2 

-

-

3 
6 
7 B1-3 

10 - m e 

= ~ ~~ B1-4 

----
7 
10 B1-5 
11 

------
20 ----------
25 • 

------
--

30 -
-

C 
Sample type: z 

II.I 
CJ 
II.I Lab t!1~ting: ..I 

-Same; becomes brown to red-brown 

,~, "" a. 11uv1um 1un ,m erenr1a•~"' 

SC Brown to orange-browm, moist, dense, silty to clayey SAND with gravel 

Orange-brown, moist, medium dense, clayey t-c ::iAND, trace well 
rounded small aravels 

ljonng , ermma1ea at 10.:i i-eet 
No Groundwater Encountered 

Excavation Backfilled with Soil Cuttings 

8.3 114.3 

13.8 115.7 

15.4 

- Ring 1-SPT 0-smallBulk ~-Large Bulk □ -No Recovery g ·-WalerTable 

AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test 
SR = Sulfale/Reslsitivily Test SH z Shear Test HC= Hydrocollasped lest MD = Maximum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_al_Pa_c_D_ri_lli~ng.....__ LOGGED BY: PJ ------------PROJECTNAME: ____ c_a_rl_to_n_O_a_ks ___ _ DRILL METHOD: 8" Hollow Stem -------- 0 PE RAT OR: EIDot ------------PROJECT NO.: 2975SD3 HAMMER: __ ....;1...;.40;;..;''3.;;.0;;..'.;..A;;;.;ut-"-o __ RIG TYPE: _____ M-'o __ bR--e_B_-6_1 ___ _ 
LOCATION· See Boring Location Plan DA TE: 1/30/2006 

SAMPLES :& Laboratorv Testina 
g CIJ 

Q. .5 E BORING NO.: 8-2 ~ l; 
~ CD "~ >, ~- en ~ :5 - ., rn 

~'[ Q. .D 
,,_ 

Ill Q. ./1! iii EE rn -c ., 
Q. i .. :, 0 ~~ = 0 E £l rnz rn i!-- 0 0 ., m ::> MATERIAL DESCRIPTION AND COMMENTS 0 0 rn 

- .J ASQnalt 
art1f1c1al Fill - SC rown, moist, medium dense, clayey SAND with gravel and rock -- fraaments 

~ ~ 
4 
4 82-1 -Same 12.5 
6 

-Becomes rockier -
5 

8 -·-c1.- oarR""'t!FoWl'f;--1rioIsi:-tne~r1Jm'tllffise; .. !ii1ty'los·a·n!l-V-Ct::A'Y'Witn'§ravenrn·cr 
_ __ ,. .. _, 

- ti - 5 rock fraaments 

- 13 82-2 23 102.6 

Terrace □eoos1ts1l11ner Alluvium runmrrerent1atee11 

~I 17 SM/SC urange-brown, moist, mec11um aense, smy 10 cIayey .:iAND with gravel 
13 82-3 and rock fraaments; limited recovery 9.B 
10 

-
10 -

m 
••• 7 '"" ........ _ ...... ... SM ... ma·rrgeForown-;-lfioisr;·n'fecliliifi''ciefnse;"!l'IIIYlfrie"SATIID''Wifli'"cray, .. ... 

- 15 micaceous. trace medium sand 
__ 1.sL. _82-4 ·-r~C =Becomes sanBii"CtAYwrtfisilt 

-~.Q •. 1. ... 10.7.,.7 -··---······-.... , ......... 

=~ 

Friars Formation 
82-5 CL Pale greenish gray, moist, stiff, silty CLAYSTONE with fine sand 

---
15 

:I 8 ·sc,cL =15ecome!i"aense~"cIa9ey"linirnA111osro111E"WiU'i"s1Tt1fifetti'eat1e1rwnn 
14 82-6 siltv CLA YSTONE with fine sand 
21 

--- -Same ---
20 -

~ -}i - 82-7 - SP .... -becomes dense to very Bense, t1rie"S7(1'JO;lracesilf"ancfc1ay - ?c;r,.n 

- oonng I ermma1ea at ,'1 .:> r-ee1 

- No Groundwater Encountered 

- Excavation Backfilled with Soll Cuttings 

---
25 -

---------
30 • 

-

0 
Sam12le~12e: • 11-SPT 0-SmallBulk ~ □ ~ z -Ring Large Bulk No Recovery Water Table w 

C, 
AL= Atterberg Limits w Lab testing: El = Expansion Index, SA = Sieve Analysis RV= R-Value Test 

..I 
SR = Sulfate/Reslsitivity Test SH = Shear Test HC= HydrocoHasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: Wiillam Lyon Homes DRILLER: __ ..::C:::al::..P::;ac;..:D:;;ri;;;:llin::.g,___ 
DRILL METHOD: __ .;;..B"..;.H.;.:;occ.:llow;.;.;..;:Sc.;.;le:c:.m:,.__ 

LOGGED BY: ____ _..;.P.;;.J ____ _ 
PROJECTNAME:~ ___ .;;.C_ari.;;.w_n_O_a_ks ___ _ OPERATOR: _____ E::;l""lioc..l ____ _ 
PROJECT NO.: 2975SD3 HAMMER: ___ 1;..;4.c..0"....;13;..;;.0....;" A.;;.u;.;;lo;._.._ RIG TYPE: -----'M""o""bl.;;.le....;B-'-6-'-1 ___ _ 
LOCATION· See Boring Location Plan DATE· 1/30/2006 

SAMPLES 0 Laboratorv Teslina 

s ~ 
.c 

11J 
~ .s E BORING NO.: 8-3 .c if?: 10 

ell~ J; ., t'.! - ., gi Q. .s! I ~~ en -c (II ., 
C. "::, 0 ~~ ,5 

0 E enz en 0 c!' 0 

" in ::> MATERIAL DESCRIPTION AND COMMENTS 0 0 en 
!Artificial Fill -- SM Dark brown, wet, loose, silty f-m SAND with clay; concrete debris 

--- -Difficult drilling, abundant concrete with rebar ----
5- -Same ---

-, erracA uenosIts1n 1ner A•luv1um 1ur11 itterentlaterll ~, 11 SM t<eo-orown, oamp to moist, oense, SIity t-m l:iAND wnn gravel and rock 
16 83-1 f~Qments 5.8 
20 - ecomes very rocl<y 

-
10 • 

~ 
9 SM/SC Brown to reel-brown, wet to saturateo, Oense, silty to clayey t-c SAND ~ -- 16. 83-2 with aravel and rock fraaments 12.8 

- 16 -Abundant rounded cobbles in cuttings 

----
-

.... SM ... :Eiecomes s,rty·1:.--c·s°ANITwiffi'c1ay 

15 -

~ 
10 - 20 Red-brown, saturated, medium dense, silty f-c SAND with clay -- 24 83-3 23.8 

--
Friars Formation -- SC Pale greenish gray, moist, dense, clayey fine SANDSTONE with silt -

20 • 

Im 
27 -- 40 83-4 -Same, very dense 19.1 

- 50/5" 

------
25 • :i 17 -Same, interbedded with SILTSTONE/CLAYSTONE -- 56/6" 83-5 

------- (continued) 
30 -

-

Q 
Samtil~!lr'.t!~: 1-SPT l:2J-:-5mall Bulk ~-Large Bulk □ ~ -Waler Table z -Ring -No Recovery . w 

Cll AL = Atlerberg Limits w Lab testing: El = Expansion Index SA = Sieve Analysis ·Rv = R-Value Test 
..I 

SR = Sulfate/Reslslllvily Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 



' I 

I 
L... 

u 
LJ 

u 

I I 

J 

• l 
I I 

..,_ 

, l 
I I 

l , 

r 
l 
L~ 

I I 
I 

_J 

j 
_j 

___, 

I 1 
i I 

GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: __ ....;;C,;:.al"-Pa"'c....;;D;.;;ric;;;.Uing=---- LOGGED BY: ____ .......;,P...;;,J ____ _ 

PROJECT NAME: _____ ca'--rt-'-to_n--'O_a_ks ___ _ ORILL METHOD: ___ B"_H_ol_low ___ S_te_m'---- OPERATOR: _____ E=:I:::Ho:;..t ____ _ 

PROJECT NO.: 2975SD3 HAMMER: __ ....:1c:.40"~/3::..0"..:.Au:.:.t:.:.o __ RIG TYPE: ___ __;M:.:.o:.:b:.:.lle:;.;B::..-6,;:.1;__ __ _ 

LOCATION· See Boring LocaUon Plan DATE· 1/30/2006 

SAMPLES 0 Laboratory Testing 

€ " 
.c 

~ 0. .5 E BORING NO.: B-3 continued ~ 

~ .!! ~ >- 'iii 
:5 co V) ~- ~i I!! 

iii 
0. .0 

., _ 
Cl) 

0. " EE V) -c ., 
! 3: I.) ~~ = C "':, 0 V) z V) 1:- 0 
"' iii ::, 0 
V) MATERIAL DESCRIPTION AND COMMENTS u C 

30- 6 14 contmueo 
18 B3-6 MUCL Pale greenish gray, moist, hard, GLA YSTUNE/SIL TSTUNE lnterbedded - 27 with dense. siltv to clave" fine SANDSTONE 

- 1:1onng I ermma1ea a1 ..11 .::i t-eet 
Groundwater Encountered at 1 D Feet - Excavation Backfilled with Bentonite Grout ----

35-
---------

40 -
---------

45 -
---------

50 -
---------

55 -
---------

60 -
-

0 
Sam(!(~nme: 1111 1-SPT IZl-small Bulk ~-Large Bulk □ ~ -Water Table z -Ring -No Recovery LIi 

CJ 
LIi Lab testing: AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV= R-Value Test ~ 

SR = Sulfele/Resisillvily Test SH= Shear Tes! HC= HydrocoUasped lest MD = Maximum Density 



I 

' I 
I ' l I 

. l 
LJ 
I ! 
~j 

I I 

I I u 

LJ 

I ' --' 

I ' 
'---

l -

l -

GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: __ ..;;C.:cal;;...Pa:..:c...;D;.;..ri.;;..llln""g.__ LOGGED BV: _____ _.;..PJ.;.,_ ____ _ 
PROJECT NAME: _____ .;;.Ca"'r1"-lo""n...;O_a"'"ks ___ _ DRILL METHOD: ___ e•_H_o_now_S_te_m __ OPERATOR: _____ ...:Ec,.:lli::;ot:.._ ___ _ 
PROJECT NO.: 2975SD3 HAMMER: ___ 1_40_"13_0"_A_ut_o __ RIG TVPE: ____ ..;.;M::.:o::;b::.:Re...:B:;..;-6:..:1'-----
LOCATION· See Boring Location Plan DA TE· 1/30/2006 

SAMPLES ] Laboralorv Testing 

s ! ,!i e BORING NO.: 8-4 ~ t ., ~ >-
-s "' Q.~ en ~ :::- ; 'u f! 
0. .!! 1 EE en -c ~ .. Q. .. ::r 0 ~~ c.s, 
C e 0 CJ)Z CJ) 2:- 0 

ii5 ::, 0 .. MATERIAL DESCRIPTION AND COMMENTS 0 C en 

Artlticlal Ftll -- SM Brown, moist to wet, loose, silty f-m SAND with gravel and rock 

- frai:iments: trace clay 

--; ..... a .... ................. -·sc··· Brown lo red-brown, ffiecltum·oense, mots(, cTayey·r-c $AND wtfh gravel , .. ---···· ···-····-······ .... , 
- 11 B4-1 and rock fraqments 8 -- 25/3" 
- B4-2 -Difficult drilling, very rocky 

5----
I Arrar.A uenos•rcn unar ""' ViUm •unrtttterenttater11 g - SC I Red-Drown, wet to saturated, medium dense, clayey t-c SAND with 

~; a aravel and rock fraamenls 
15 B4-3 13.5 
14 

-
10 -

~ 43 Same, dense to very dense -- 50/5" 84-4 9.3 117.2 

-------
15 - I -·10·" ................. ..... sp··· ............... 

- 11 
Red-brown, saturated, medium dense, f-m SAND with silt; trace clay - 13 B4-5 ---

- "c•a!l! FQrmatioa 

- MUCL Pale greenish gray, wet, very stiff, fine sandy CLA YSTONE to clayey 

- SILTSTONE with fine sand 
20 • 

@ 
a - a 84-6 -Same -

- 9 

------
25 • 

~--- a .... ML ............... 
- Pale greenish gray, moist, very stiff, clayey SILTSTONE with fine sand - 9 B4-7 24.1 
- 14 

------ (continued) 
30 • -

Q 
Sam12le !Y12e: 11-SPT IZl ~ □ sz ffi -Ring SmaN Bulk Large Bulk No Recovery Water Table 

(!I 
AL " Allerberg Llmtts w Lab testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Test 

..J 
SR= Sulfale/Reslsltlvity Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes 

PROJECTNAME~: ___ :c;Ca~n~lo~n~O~a~ks'----
DRILLER: --~C::::al;..;Pa:.:c~D~ril::::lin'-'g __ 

DRILL METHOD: __ .:;.B"..:.H.;.;;o.::.:llo~w~S;.;.:le;;.;,m;.___ 
PROJECT NO.: 2975SD3 HAMMER: ___ 1""4"""0".;.;(3(1'"'-'A""u"'lo'-_ 
LOCATION· See Boring Location Plan 

SAMPLES 0 
g m -g 

C. .5 BORING NO.: B-4 continued ~ .!! ~ >, 

= "' en 
"iii c..o 

C. .. EE en .. ii ~ .. :, u 0 E en z en .. m ::i 
en MATERIAL DESCRIPTION AND COMMENTS 

8 /Contlnuect 

LOGGED BY: _____ ;..;PJ'-----
OPERATOR: _____ E=:l~llo:.:..t ____ _ 

RIG TYPE: ____ M~ob=ile;;_B;;;..·.:;.61.;.._ __ _ 
DATE· 1/30/2008 

Laboratorv Testino 
;i: ~ 

·.; ... ~ I!! .,_ 
~'[ ~ ~j 

5 ~~ 0 
0 u 

30-

m 9 84-8 MUCL Gray, moist, verY stiff, silty CLAYSTONE to clayey SILTSTONE with fine -- 15 sand 

------
35-

m 
18 - 17 -Becomes hard; trace fine sand - 24 

- 1::1ormg I ermma1eo at ;,o.:> i-eet 
Groundwater Encountered at 7 Feet - Excavation Backfilled with Bentonite Grout ----

40 -
---------

45 -------
---

50 • ------
---

55 -
---------

60 • 
-

0 
Sam(!le !YE!e: IZl-smail Bulk C8:I-Large Bulk □ ~ -Waler Table z -Ring -SPT -No Recovery 

LLI 
C!J 

AL = Alterberg Limits LLI Lab testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Tesl 
..I 

SR = Sulfate/ResisitMly Tesl SH = Shear Test HC= Hydrocollasped tesl MD - Maximum Densily 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: Winiam Lyon Homes DRILLER: ___ Ca_l_Pac_O_ril_Hn~g __ LOGGED BY: PJ -----------PROJECT NAME: Carlton Oaks DRILL METHOD: 8" Hollow Stem 0 PER ATOR: Elliot ----------- HAMMER: ---,-◄o--,-ao---A-ut_o __ -----------PROJECT NO.: 2975503 RIG TYPE: ___ ___,;M_o;.,;;b ___ lle""B'---"-61;..._ __ _ 
LOCATION· See Boring Location Plan DATE: 1/30/2006 

SAMPLES 
g ., 

.s 

~ 
~ <D !! .!! o! 

Cl) 
Q. i Ill:, C E lllZ 
Ill 

1/) 
ID 

----
=·m 

11 
18 85-1 
18 

-
5---------

--
---

5 
9 85-3 
12 

---
--

8 
12 85-4 
18 

-----
25 -

--
-
----

30 -
-

Q 
Sample type: :z 

w 
C, 
w Ls!b testing: ...I 

~ 
E 
~ BORING NO.: 8-5 # ~­Cl>-

~~ 
1/) 

u 
1/) 
::, 1--- --""'M'""A""T=E=R.,...,,A,.,..L....,O'""E=s~c=R""IP=n=o.,,..,..,N....,A,.,..N=o'-"c""'o="M=M,...,,,E'""NT""S___ _ 8 

Arn1c1al 1-111 
SM Brown, moist, loose, silly f-m SAND with clay; some gravel and rock 

fraQments 

rerr""" oe- ••"er.,_,., vium 1unmrrerenuaree11 

SC Red-brown, moist, dense, clayey SAND with gravel and rock fragments 11 -5 

-Difficult drilling, very rocky 

-Becomes wet to saturated 
@ 7' Perched groundwater 

-Same 

Friars Formation 
MUCL !"'ale greenisn gray, moist, very stiff, CLA YSTONE/SIL TSTONE; trace 

fine sand 

-Same 

-Same, become hard; minor caliche spottings 

• - Ring 1 -SPT 

coring I ermma1ea at .:1 . ::i i-ee1 
Groundwater Encountered at 7 Feet 
Excavation Backfilled with Bentonite 

IZl-small Bulk ~-Large Bulk □ -No Recovery 

Laboratoiv Teslina 

; 
:5 
0 

~ -Water Table 

AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV= R-Value Test 
SR = Sulfate/Reslsllivily Test SH = Shear Test HC= Hydroconasped test MO = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: W~liam Lyon Homes 
PROJECT NAME: Carlton Oaks -----------

DRILL ~:~~~~:---~-a~-:
8

-l~-
0
-:-:~~n!~-

LOGGED BY: _____ .;.P.:.J ____ _ 
OPERATOR: _____ E"-U_lo_t ___ _ 

PROJECT NO.: 2975503 HAMMER: ___ 1_◄0-''/30--'-"-A_ut_o __ RIG TYPE: Mobile 8-61 -----------LOCATION: See Boring Location Plan DATE: 1/30/2006 

SAMPLES :g Laboratory Testing 
g 8. .!: E BORING NO.: 8-6 ~ i ;?:.- co 

., ~ >, ~- ~ ,5 ti en ., _ 
CC-

g- I o! en -c ~.e, 
a 3: .. ::, u i~ 5 E .2 en z en 0 <!' .. ID ::, 

MATERIAL DESCRIPTION AND COMMENTS u a en 

Artftclal FIii -
-:. SM Brown, moist, loose, silty f-m SAND with gravel and rock fragments 
-

Terrace DennS(T'<ll Ider .11.11uv1um 1unnIrrArenn;,TArO -- SC Kea-orown, moIs1, meaIum aense, cIayey ;:,f\NU wIrn gravel and rock 

- fraiiments 

--
5-

~ 
21 - 16 B6-1 -Same, becomes dense 2.6 - 16 -

:Z 86-2 -Difficult drilling, very rocky 8.1 

---
10 - Fl 10 

:U 5 1-r1a .... t-nrrmu on 
5 B6-3 CL Pale greenish gray, moist to wet, stiff, silty CLAYSTONE with fine sand 25.1 

----
I 6 - 8 B6-4 -Same, minor iron oxide staining 

15 1? 
t:1onng I ermma1ea at 1:, t-ee1 - No Groundwater Encountered - Excavation Backfilled with Soil Cuttings -------

20 ----------
25 -

---------
30 -

-

Q 
Samgl!;l~ge: ii 1-sPT 0-small Bulk ~-Large Bulk □ ~ -Water Table z --Ring -No Reccvery w 

C, 
AL = Allerberg Limits El = Expansion Index w La!;! t!;l~!ing: SA = Sieve Analysis RV,. R-Value Test 

..J 
SR = Sulfate/ReslslUvity Test SH = Shear Test HC= Hydrocollasped test MD = MaxJmum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: Wlliam Lyon Homes DRILLER: ----'CC-'a"'-IP-"a"'c.ccD""'ril--'-On_.g'---
PROJECTNAME: ___ ___,ec_art_t_on_O~a~k~s ___ _ DRILL METHOD: ___ a_• _Ho_l_low_S_te_m __ 

PROJECT NO.: 2975SD3 HAMMER: 1<40"/30" Auto ---------LOCATION· See Bortng Location Plan 

g 
5 
C. 

~ 

--

a, 
Q. 

?: 
.!! 
C. 
E ., 
rn 

SAMPLES 

.s 
CD 

J 
ii 
E 
ifi 
rn u 
rn 
::, 

BORING NO.: B-7 

MATERIAL DESCRIPTION AND COMMENTS 

tArtflc1a1 i-111 

SM/SC Brown, moist; loose, silty to clayey f-m SAND with gravel 

1 errace ueoos1 ,~ .. ,mer .o. 11uv1um 1un ~" erennareai 

LOGGED BY: PJ -----------
OPERATOR: Elliot -----------

RIG TYPE: Mobile B-61 -----------DATE· 1/30/2006 

Laboratory Testing 

- SC Ked-brown, moist, medium dense, clayey s,...,,.u with gravel and rock -----
5-

~ ---
10 
15 B7-1 
18 

-
----

10 -
---------

15 -
---------

20 -
---------

25 -
--
-------

30 -
-

0 
Sample type: z 

w 
CJ 
LIi Lab testing: ..I 

fraoments 

-Same, becomes dense 

-Difficult drilling, very rocky 

• -Ring 1-SPT 

AL = Alterberg Limits 

SR = Sulfate/Reslsitivity Test 

Ke1usaI at , .o reet 
No Groundwater Encountered 

Excavation Backfilled with Soil Cuttings 

12'.] Small Bulk ~ Large Bulk □ 
El = Expansion Index SA = Sieve Analysis 
SH = Shear Test HC= Hydrocollasped test 

7.7 

No Recovery ~ Water Table 

RV = R-Value Test 

MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: --~C.;;..al--P--ac;..;D""n""illi""ng~- LOGGED BY: ______ PJ _____ _ 

PROJECTNAME: ____ C~a--~;..;m;..;n~O_ak_s ___ _ DRILL METHOD: ___ B"_H_o_llo __ w--S--te_m __ OPERATOR: Elliot ------------PROJECT NO.: 2975SD3 HAMMER: 140"/30' Auto -------- RIG TYPE: ____ --M.;.;;obcclccle~B--·6;..;1 ___ _ 
LOCATION· See Boring Location Plan DATE· 1/30/2008 

SAMPLES I 
Laboratorv Testina 

s 
., 

~ .?:-a. .E BORING NO.: 8-8 ~ CD 
I)~ >, ~- iii I!! = ti "' .,_ 

i 'a a. ., ;;; "' -c ., 
" a. 3:: .. :, (.J l~ c.e, 5 C E 0 !/JZ "' 2:-0 .. iii ::, 

MATERIAL DESCRIPTION AND COMMENTS (.) C "' 
Terrace □eoosits1\11ner A11uvIum 1unomerentiateaI -- SM/SC rs;ea, orown, moIsl, meaIum aense, silty to clayey ~ANU with gravel and 

- rock fraAments 

-
~I 13 -Same, becomes dense, very rocky 

20 88-1 6.3 
21 

-
5-

~ 
9 

- 12 88-2 -Same 11.2 

- 22 

- @ 7' Perched groundwater ~ 

~8 13 
36 88-3 -Same, becomes very dense 9.5 120.1 

50/5" 

-
10 

=B 
8 l"'rla!Jil Formation 
6 B8-4 CL Pale greenish gray, moist, stiff, silty CLAYSTONE with fine sand 
5 

- 1:1onng I erminatea at 11.:i ree1 
Groundwater Encountered at 7 Feet - Excavation Backfilled with Bentonite ----

15 -
---------

20 -
---------

25 -
---------

30 -
-

Q 
Sami;ile n'.i;ie: 1111 I 0-smallBulk lZJ □ ~ z Ring SPT Large Bulk No Recovery Waler Table w 

" AL = Atterberg Limits w Lab testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Test -I 
SR = Sulfale/Reslsitivity Tesl SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes 

PROJECTNAME~:_:_ __ C.::.a=-rt~m:..;nc..::O-=a~ks:...._ __ _ 
DRILLER: __ ..=C..=al:..;Pa==cc..::D:..;ril::::lin"'g'--_ 

DRILL METHOD: __ .:..6"-'-H:..;;o;;.;:llow;.;,:..:Sc.::te""m'--_ 
HAMMER: __ --'1-"40;..;"/3~0;:._'.;..A;.;;.ut;.;;.o __ PROJECT NO.: 2975SD3 

LOCATION· See Bortng Location Plan 

SAMPLES i E.. 8. .E BORING NO.: 8-9 ~ !! 
>, 

:5 u, rn 
qj a. ., rn 

'" -a. 3: u C .. :, 
E .2 rn z rn .. m :;) 

MATERIAL DESCRIPTION AND COMMENTS rn 

1 errace ueaoslt,::/C"der 1111uvlum 1unr11tterent1atertl -

LOGGED BY: ____ __:_P.::.J ____ _ 
OPERATOR: _____ E:;;..lll;;.;;o.;_t ____ _ 

RIG TYPE: ___ ___;M::.,o:=b::::ile:..;B=..·.::.61:...._ __ _ 
DATE· 1/3012006 

Laboratorv Testing 

~ .::-
;;; 

~ - ~! 
I!! ., - a, 

lj = s 2:- 0 
u C 

SM/SC Red-brown, moist, medium dense, silty to clayey SAND with gravel and -- rock fragments 

-
~g 9 

15 B9-1 -Same, becomes dense 10.9 
15 

-
5-

~---
···5···· .... -.-· .. ·· .... sc .. ·· ::1:1ecomes medium dense, clayey f-c S'Afilri -- 9 89-2 13.5 

- 16 

-
~ ra 

15 -Same, becomes dense to very dense; rocky 
27 B9-3 8.7 
28 

-
10 • i.:t 1::1 

-~ 11 t--r•~r~ ... ,.,_rrn,1 10n 

14 B9-4 SC/CL Pale greenish gray, moist, very stiff, clayey fine SANDSTONE with silt to 17.8 --- silty CLA YSTONE with fine sand -- 1:1ormg I ermmateo at 11.5 Feet 
No Groundwater Encountered -- Excavation Backfilled with Soll Cuttings 

--
15 • 

---------
20 • --------

-
25 • 

---------
30 • 

-

C 
Si!rn12le~12e: 1-SPT [Zl-smallBulk IZ!-large Bulk □ ~ -Waler Table z -Ring -No Recovery UI 

(!J 
Al = Allerberg Umils UI bi!l2 t~stlng: 

El = Expansion Index SA z Sleva Analysis RV= R-Value Test 
..I 

SR = Su/fate/Reslsltlvlty Test SH = Shear Test HC= Hydroconasped lest MD = M~mum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_alP_a_c_D_ril_lin..,._g __ LOGGED BY: PJ ------------. PROJECT NAME: ____ C_a_r1_to_n_O_aks ___ _ DRILL METHOD: 8" Hollow Stem -------- 0 PER ATOR: _____ ..;;;E"-lll o.;...;t ____ _ 
PROJECT NO.: 2975SD3 HAMMER: __ ...;.1~40;..;"/3.c..0c...".;...;AJJcct.;;..o __ RIG TYPE: _____ M_o_bi_le_B_-6_1 ___ _ 
LOCATION· See Boring LocaUon Plan DA TE: 1/30/2006 

SAMPLES ~ 
Laboratorv Teslina 

g .. 
c,. .s E BORING NO.: 8-10 i: i ~ "' .!! ii >- .. - ~ ,5 c,. .c Cl) .,_ 

~1 c,. .. cil Cl) -c EE ~~ = "' 'li. ~ ca:, u Cl E cnz Cl) 2':' 0 0 
~ a, ::, 

MATERIAL DESCRIPTION AND COMMENTS u Cl 

AmlClal r-111 - SM - Dark brown, moist, loose, silty fine SAND; trace clay, roots 

--·-···· ___ , ...... ... ........... .. ,_,, _ ............. ·--···---· ................. ,_,,, ............................ 

~ ~ 
4 SP Brown, moist, very loose, f-m SAND with sill and rock fragments; trace 
2 810-1 qravel 13.9 
1 

-
5-

~ 
·-·3-· SC/CL L:irey-brown, m'o'i"s·( loose, clayey firie"S"Al\JlJTo·n·ne·saii"dy·cr.°AY"""'"""···--· -- _ 4_ ............... _, __ ,,., ... , __ ,,, ............... 

- 7 ·s10-2 ""1f(';-" Oiiii'lrBrown, mo1st-;lciose;-cTayey f.c'SANCr .. ...... ----·-·· ···rs.s· ···1osf 

Terrace ,onnslts/Older o.11uv1um lunmnerennatedl 

~a 2 CL t:lrown 10 grey-orown moruea w1m iron ox1ae, we1, nrm, fine sandy CLAY 
2 B10-3 with sill 22.6 
4 

-
10 • 

ti 3 - 6 
Brown mottled with iron oxide, moist, stiff, fine sandy CLAY 

- 7 B10-4 -Grades to clayey fine SAND -- -Become rocky ---- @ 14' Perched groundwater ~ 
-

15 - ~ -···· ···· 2 ·- ·---·-····· ..... sp ··· srowino·rea:t1rowrr;·lramra1ea:··rii"eamnnre·n·s·e:·H;r~No·wiurs11r:······--···· _ .. ," .. _. ··-·-·····-
-- 6 B10-5 trace clav 28.1 

- 5 

- Frla~ Formation 

- MUCL Pale greenish gray, moist, very stiff, clayey SILTSTONE with fine sand 

- to fine sandy CLAYSTONE with silt 

--
20 -

~ 
8 - 14 -Same; trace manganese oxide staining -

- 26 810-6 

---
---

25 -

~ 
6 -Same -- 12 B10-7 21 .6 

- 18 

------
30 - (Continued) -

Q 
SamE!le !Jrne: 11-SPT IZl-small Bulk ~-Large Bulk □ ~ z -Ring -No Recovery -Water Table w 

(!J 
AL = Atterberg Limits II.I Lab testing: El = Expansion Index SA = Sieve Analysis RV = R-Value Test ...I 
SR = Sulfate/Reslsltivity Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

L ' 
CLIENT: William Lyon Homes DRILLER: __ ...:C;.;;a;;_IP=-ac;;..;D;;..;rl.;;;.111;;,cngL-_ LOGGED BY: _____ .... P..;;.J ____ _ 

PROJECT NAME:. ____ ..;;.car1_to .... n....;o .... a_ks ___ _ DRILL METHOD: ___ B'_' H_o __ llow_S_t_em __ OPERATOR: ____ ___;E:::11:::io::...I ___ _ 

LJ 
PROJECT NO.: 2975SD3 

LOCATION· See Boring Location Plan 

HAMMER: __ ...;1c.:40.;:.".:..:/3c.::.0"..:A.:.:u;.:.:to;___ RIG TYPE: ___ ___;M.::.o:.:b;;;;De:.:B::..·=-61;__ __ _ 
DATE· 1/30/2006 

SAMPLES 0 Laboratorv Testing 
g ., .c 

a. .E e BORING NO.: 8-10 continued ~ ~ 

~ 
., ~ >- iii 

.:5 "' - ., en ~- ~! 
I!! 

~i 
.,_ 

a. ., .. en - C i ., 
C. ~ m::, C) ~~ 0 e 0 en z t/) a 0 

" iii ::> 0 
t/) MATERIAL DESCRIPTION AND COMMENTS C) 

30 - e 10 .. ontlnued 
14 B10-8 MUCL Pale greenish gray, moist, hard, clayey SILTSTONE with tine sand to - 20 [fine '"""dv C l AYSTQ"1i: with iiilt 

l:lormg I ermmatea at ;:i1 .o i-eet - Groundwater Encountered at 14 Feet - Excavation Backfilled with Bentonite Grout ----
35 -

---------
40 --

l_ --------
45 -------

---
50 • 

-----
- . 
---

55 • 
---------

60 • 
-

Q 
Sam~le 1l£~e: I IZ] ~ □ ~ z -Ring SPT Small Bulk Large Bulk No Recovery Water Table w 

(ll 
AL = Allerberg Limits w Lab t~~tlng: El = Expansion Index SA = Sieve Analysis RV = R-Velue Test ..J 
SR = Sulfate/ReslslUvity Test SH = Shear Test HC= Hydrocollasped test MD "' Maximum Density 



L....: 

GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_a_lP_ac_O_ri_ll_lng __ _ LOGGED BY: _____ ....:....PJ=-------
PROJECT NAME: Carlton Oaks DRILL METHOD: __ B.:.."..;.H;.cocc;:llo-'-'w...cS""te-'-'m'--_ 

HAMMER: ----'1-'-40_"/3_0_"_A_ut_o __ 

OPERATOR: _____ ...;;E;...Ui_ot ____ _ 
PROJECT NO.: -----29-7-5S_0_3 ___ _ RIG TYPE: _____ M_o_bl_le_B_-6_1 ___ _ 
LOCATION· See Boring Location Plan DATE· 1/30/2006 

SAMPLES :g Laboratory Testing 

g ., 
i: 0. .5 E BORING NO.: 8-11 ~ 

~ CD .!! t >, 
~~ en I!! = 0..C 

C/) " - ls 'D Q) 
0. " ~ C/) - C: 

" 'li ~ 
EE u ~ ~ o.e, :6 .. :, 0 E cnz C/) o . ~ 0 .. m ::, 

MATERIAL DESCRIPTION AND COMMENTS u 0 U) 

l\rrr eta• r-111 -- SM □ark tlrown, moist, loose, silty fine SAND; trace clay, roots 

--~u 2 -Same; trace gravel and rock fragments 
2 B11-1 9.6 
2 

-
5- i:1 ""3°"' 

_., ........ -.. ·-sr Rea=orown-;-mo1sr;·roo!re;·l:csANIJWilnsm;-grave1·;·1=rncnocrrnagmenrs:· -
..... 6 ... trace.clav -- r....J 10 B11-z' ..... sc"· 

-Becomes clayey f-c SAND with silt; trace gravel and rock fragments 7.5 119.3 

Terrace umnsmm ,mer Anuv1um Iunainerentiatea1 

~; 10 SC 1:1rown momea wnn iron ox1ae, mo1sI, oense, c1ayey rme SAND with silt; 
14 B11-3 some m-c sand 14 
16 

-
10 -

m·· 
"'" g"' SP/SC Rect=l'.rr0Wi'f;·mo1si:-creri'se:-cra'ye9·T1ne·s;n;No·11'irei'oe·aaea·eia-ye9·,:,,, .................... 

- 16 B11-4 SAND and f-m SAND: trace coarse sand 16.1 
?n 

- oormg I ermma1eo aI n .o r-eeI 

- No Groundwater Encountered 

- Excavation Backfilled with Soil Cuttings 

---
15 -----

-----
20 • 

---------
25 • 

--
-------

30 --
Q 

Sam~le gme: 1-SPT IZI-Small Bulk IZI-Large Bulk □ ~ z -Ring -No Recovery -WalerTab'e UI 
C, 

AL = Atlerberg Limits UI Lab testing: El = Expansion Index SA = Sieve Analysis RV = R-Value Test ... 
SR = Sulfale/ReslslUvlly Test SH = Shear Test HC= HydrocoUasped lest MD = Maximum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_a_lP_a_c_D_ril_lin_.g __ LOGGED BY: PJ -----------
PROJECT NAME: Cartton Oaks 
PROJECT NO.: ----2-9-75_S_D_3 ___ _ 

DRILL METHOD: 8" Hollow Stem ---------HAMMER: ___ 1_4...;;.0"_/3;...0_" "-A_ut_o __ 
OPERATOR: ____ ___,;E;;.;;11...;.lo-'-t ___ _ 

RIG TYPE: _____ M_ob_n_e_B_-6_1 ___ _ 
LOCATION: See Boring Location Plan DATE: 1/30/2006 

SAMPLES 0 Laboratory Testing 
g " 

.c 
0. .E E BORING NO.: 8-12 ~ .2:-
?: ., ~ "" ·;;; 

.:: 10 -m rJJ ~- c'u I!! 
i5. iii ~~ 

., _ 
Q) 

-! rJJ !~ i3 C. " ~ u :5 
0 

., ::, s-E rJJ z rJJ 0 0 .. a, ::, 
MATERIAL DESCRIPTION AND COMMENTS u rJJ 

1 errace ueaosIts1uIaer 1111uvIum 1una1nerentlatedl - SM Keo-orown, ory 10 oamp, memum oense, s111y T-m ::;AND with gravel and - rock fragments: roots --
~; 6 -Same 

7 812-1 -Becomes brown to red-brown, silty t-c SAND with gravel and rock 7.9 
10 fraqments: rootlets. minor Pinhole oorositv 

-
5-

□ 
8 - 20 812-2 -Same, damp to moist, very rocky 9.6 - 25/1" 

KeTusaI at b.:> i-eet - No Groundwater Encountered - Excavation Backfilled with Soil Cuttings ----
10 -

---------
15 -

---------
20 • 

---------
25 • 

---------
30 • 

-
Q 

Sam11le ~11e: m 1-SPT 0-smallBulk IZI-Large Bulk □ ~ -Water Table z -Ring -No Recovery w 
(!J 

AL = Alterberg UmRs w Li!t!~li!tlng: El = Expansion Index SA = Sieve Analysis RV = R-Value Test ..J 
SR = Sulfate/Resisitivity Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 



GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ----=C.c.al"-Pa~c-'O""ri""lfi"'ng.___ LOGGED BY: ______ P_J ____ _ 

PROJECT NAME:;._ ___ Ccca:c.r1;;..;lo;;..;n..c0..;;a"'ks;....... __ _ DRILL METHOD: ___ B"_H_o_llo_w-'S"'"le_m __ OPERATOR: Elliot ------------PROJECT NO.: 2975S03 HAMMER: 140"/30' Auto -------- RIG TYPE: ____ ..;.M;;..;oc;.bn;;;;e..:B'-.-6C.C1 ___ _ 

LOCATION· See Boring Location Plan DATE· 1/30/2008 

SAMPLES 

i 
Laboratory Teslina 

g .. i: _?;, CL .!: BORING NO.: 8-13 ~ ID .!! :;; >, ~- ;;; e! 5 CL .C 1/l 
.!! ii ~E cu CL .!! 'iii EE 1/l .. 

~ 3: .. :, u ~ i: :5 
0 0 cnz ti) ~ 0 

ca 1ii ::i 0 
Ill MATERIAL DESCRIPTION AND COMMENTS u 0 

ArttIcIaI Fill -- SC Brown, moist, loose to medium dense, clayey f-m SAND; roots 

-
1 err""" ueoosIts" 11ner Alluvium 1un01rrerentIatee1I -- SM t<ea-orown, moIs1, meaIum aense, silly 1-c .:>ANU w,m gravel and rock 

- fraaments 

--
5- ~ - ····10-- ................. 0

SM/SC Re~=l'irown:··a!fmplcrttroisr,··meaiam-ae,'fsencrcrensei;·snty·1:i'irsAND"T0"""" - F,t{;: 20 clavev f-c SAND with aravel and rock fraaments -~ 50/4" 813-1 11.7 117.5 

----· .. 

~I 20 SC Grey-brown mottled with iron oxide, moist, very dense, clayey fine 
27 813-2 SAND to clav f-c SAND with aravel and rock fraaments 
25 

-
10 -

9 17 - 10 B13-3 -Limited recovery 5.4 -- 14 

~ ~ 
Friars Formation 

5 CL Ohve-grey, moist, stiff, silly CLAYSTONE; trace sand and gravel, iron 
5 813-4 oxide and manaanese oxide stainina 
9 

-
15 -

~ 
4 Olive-grey, moist, stiff, silty CLAYSTONE 

- 6 813-5 
R 

- t1onng I ermmatea a1 1 o.:, ree1 

- No Groundwater Encountered 

- Excavation Backfilled with Soil Cuttings 

---
20 -

--
-------

25 -
--
-------

30 --
Q 

Sam1;1le !irne: II 1-SPT 0-small Bulk IZI-Large Bulk □ ~ -Waler Table z -Ring -No Recovery w 
C!I 

AL " Allerberg Limits w La!;! testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Test _, 
SR = Sulfate/Resislllvily Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: William Lyon Homes DRILLER: ___ C_alP_a_c_D_rll_Un~g __ LOGGED BY: _____ _;P...;;J ____ _ 

PROJECT NAME: Ca~lon Oaks ----------- DRILL METHOD: s• Hollow Stem -------- OPERATOR: _____ -'E""ll_lot---___ _ 

PROJECT NO.: 2975SD3 HAMMER: __ _c1_40'-"/3_0" ___ A-'ul_o __ RIG TYPE: _____ Mob __ lle_B-_6_1 ___ _ 

LOCATION· See Boring LocaUon Plan DATE: 1/30/2006 

SAMPLES 15 Laboratory Testing 
g ., .Cl 

~ b C. .5 E BORING NO.: B-14 ~ 10 
., .. >, .. ~ iii I!! 5 c.-8 Cl) ., _ 

iiu Ql C. ., "iii EE Cl) -c ., ii ~ .. :, u ~I C_e, = C E Cl) z Cl) g 0 .. m ::, 0 
Cl) MATERIAL DESCRIPTION AND COMMENTS u 

A ICIBI t-111 -- SC Brown, moist, very loose, clayey f-m SAND with silt 

--
~ ~ 

2 Brown, moist, loose, clayey fine SAND 
3 814-1 11 .6 
4 -Becomes red-brown, clayey f-m SAND with silt 

-
5- !:." 5 - 12 1er=re .g =• er a11uvIum iun I erenr1arem :u 24 814-2 SC Red-brown, moist, medium dense, clayey f-c SAND 14.7 117.8 

--~:- 5 SC/CL BfoWifforei:1-brown, moist~"meaiumoens·e;·ii'ifei'B'e'iJaeffclayey·1-c 
..... ..... : ..... ..... ~ .. -· .B14-3. , __ , ......... 

~ .0. .. arn;Lfil!tyD.~ .. ~Y.itn· ir.?itLP.Kid!i!. 19.6, ...... , ................... 
CL comes sI wI me sana 

-
10 - ~ .... 

....... . .............. . .. _,_" .......................... 
- 3 Brown mottled with iron oxide, moist, stiff, silty CLAY with fine sand 

4 B14-4 22.2 - 5 ---- -Becomes wet ---
15 -

~--
""'5""' 

_, .. , .......... ··-sc· .. Brown to red:'6rown~·s·:iifu'ra'iecf,-fii'm'tloose, clayey firie"SAND --~-- ....... -......... .......... 
-- 3 B14-5 17.3 
- 3 

-- -Same: some gravel In cuttings ----
20 -

~ ... ..... 1. .... - 814-6' .... sw" Rea-brown, saturaleii:17"aense-;T-C:"S·Alil0wil'fi"silt; lrace clay 
................... - 11 19.8 

'6 
- oonng I ermma1ea a1 .:1.::i r-ee1 

- Groundwater Encountered at 15 Feet 
Excavation Backfilled with Benlonite ----

25 ----------
30 -

-

0 
Si!m1;1l~~1;1e: ffl 1-SPT 0-smanBulk ~-Large Bulk □ ~ z - Ring -No Recoveiy -Water Table I.LI 

C, 
AL = Alterberg Umlls Et = Expansion Index I.LI Li!!2 testing: SA a Sieve Analysis RV = R-Value Test 

...I 
SR= Sulfate/Resisilivtty Test SH = Shear Test HC= Hydrocollasped test MD = Maximum Density 
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GeoTek, Inc. 
LOG OF EXPLORATORY BORING 

CLIENT: WIiiiam Lyon Homes DRILLER: ___ C_alP_a_c_D_ril_lln_g __ LOGGED BY: PJ ------------PROJECT NAME: Carlton Oaks ---------- DRILL METHOD: __ 8;;;.."..;..Hcc.ol;;.;;low~S.;.;;ta""m __ 0 PER ATOR: _____ ~E--'m_o t ____ _ 

PROJECT NO.: 2975SD3 HAMMER: ___ 14""'0--'"/.;;..30_"_Au_t_o __ RIG TYPE: Mobile B-61 ------------LOCATION: See Boring Location Plan DATE: 1/30/2006 

SAMPLES 0 Laboratorv Testing 
g " 

.c 
a. .!. E BORING NO.: 8-15 ~ i 

t ~ 10 ii q; .. - ~ ., - ~g J! j (/) -c ., ., 
a. "':, u ~~ :5 

C E (l)Z (/) B 0 0 "' al ::> MATERIAL DESCRIPTION AND COMMENTS u (/) 

Amtclal Fill -- SC/CL Brown, moist, loose, sandy CLAY to clayey f-c SAND with gravel and 

- rock fragments -
: ,---+- --1m1:r ------ 26~f 1--------- --------------------------cc tiai'1<1irowrriotiiacrc~-mo1s·csriff~s-and);-cCAY;c-,inc1ie 

A 
Friars Formation -

5-

~ 
SM Pale greenish grey, moist, dense, silty fine SANDSTONE; trace clay 11 - 26 - [wl 46 B14-2 -Same 19.3 105.8 -

· -
-----

10 -

~~ 
""10•- SM/SC O'i1ve-grey, mo1sr,-aeiise7·smy·to clayey 11ile"SANIJS'i0li1I: ..... 

-- 15 .......... -- --·····-······· ·---·--... ·-"'"ff" .... ML ... ~Becomes oale oreen clavev 'ST[TSTOTilt: 

- oonng I erm1na1ea a1 n .::i ,-001 

- No Groundwater Encountered 

- Excavation Backfilled with Soil Cuttings 

---
15 ----------
20 -

---------
25 • 

---------
30 -

-
Q 

Samgle~ge: I [Z] ~ □ ~ z -Ring SPT Small Bulk Large Bulk No Recovery Water Table w 
Cl 

AL = Allerberg Limits w Lab testing: El = Expansion Index SA = Sieve Analysis RV= R-Value Test 
-I 

SR= Sulfate/Reslslllvity Test SH = Shear Test HC= Hydrocotlasped test MD = Maximum Density 
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WILLIAM LYON HOMES 
Preliminary Geotecbnical Evaluation 
Proposed Residential Development Golf Clubhouse. and Maintenance Buildings 

SUMMARY OF LABORATORY TESTING 

Classification 

APPENDIXB 
February 28, 2006 

PageB-1 

Soils were classified visually according to the Unified Soil Classification System (ASTM 
Test Method D2487). The soil classifications are shown on the logs of exploratory borings in 
Appendix A. 

Grain size distribution (particle size analysis) was performed on selected samples in general 
accordance with ASTM D422. Results of the grain size analysis are included herein (see 
Plates SA-1 through SA-3). 

Liquid limit, plastic limit and plasticity index were determined in general accordance with 
ASTM Test Method D4318. Results are shown on the logs of exploratory borings in 
Appendix A. 

Moisture-Density Relations 
Laboratory testing was performed on representative samples collected during the subsurface 
exploration. The laboratory maximum dry density and optimum moisture content for 
representative soil types were determined in general accordance with test method ASTM 
D1557. Test results are presented on Plate MD-1. 

Sulfate Content 
Analysis to determine the water-soluble sulfate content was performed in accordance with 
California Test No. 417. Results of the testing indicated 0.006% sulfate by weight, which is 
considered negligible as per Table 19-A-4 of the UBC. The results of the testing are included 
herein (see Plate SL-1). 

pH and Resistivity 
Representative surficial soil samples were collected and tested for pH and resistivity in 
general accordance with California Test 643. The results of the testing are included herein 
(see Plate SR-1). 

Expansion Index 

Expansion fudex testing was performed on a representative near-surface samples. Testing was 
performed in general accordance with ASTM Test Method D4829. The results indicate an 
Expansion fudex (EI) is 2 for the soil tested. This is considered a very low expansion potential 
in accordance with Table 18AI-B of the 2001 CBC. The results are shown on Plate EI-1 
through EI-2. 

Direct Shear 

Shear testing was performed in a direct shear machine of the strain-control type in general 
accordance with ASTM Test Method D3080. The rate of deformation is 0.03 inches per 
minute. The sample was sheared under varying confining loads in order to determine the 

IFEK,INC. 
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WILLIAM LYON HOMES 
Preliminary Geotechnical Evaluation 
Proposed Residential Development, Golf Clubhouse, and Maintenance Buildings 

APPENDIXB 
February 28, 2006 

Page B-1 

coulomb shear strength parameters, angle of internal :friction and cohesion. The shear test 
results are presented on Plates SH-1 and SH-2 included herein. 

Consolidation 
Settlement predictions of the soil's behavior under loads are made on the basis of the 
consolidation tests in general accordance with ASTM D 2435. The consolidation apparatus is 
designed to receive a one-inch high ring used in the California split-spoon sampler. Loads are 
applied in several increments in a geometric progression, and the resulting deformations are 
recorded at selected time intervals. Porous stones are placed in contact with the top and 
bottom of each specimen to permit addition and release of pore fluid. Samples are initially 
tested at natural moisture content then fully saturated at a n01mal load as indicated. The 
results are shown on Plates C-1 thru C-2. 

Ir !E 
EK,INC. 
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CONSOLIDATION TEST REPORT 
-1.6 

-0.8 

0.0 

- I - ~ 

0.8 .... 
.... "'-.; 

ii..... 
C: 1.6 :-... ·ca 

'"" I... - r.... Cl) - 2.4 C: "" ~ Q) 
(.) r--,. 
I... 

i'-1:l.. Q) 
a.. 3.2 

"'-, 
~ 

"-4,0 I I I ~" 4.8 
I ,~ 

I 
5.6 

I 
6.4 .01 .02 .05 .1 .2 .5 1 2 

Applied Pressure - tsf 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ccx. No. 

Load Cv Ca. No. 
Load Cv 

(tsf) (ft.2/day) (tsf) (ft.2/day) (tsf) (ft.2/day) 

2 0.13 3.64 
3 0.25 0.40 
4 0.50 1.71 
5 1.00 0.92 
6 2.00 0.43 
7 4.00 1.31 

Natural Dry Dens. Overburden Pc Cc 
Saturation I Moisture (pcf) LL Pl Sp. Gr. (tsf) (tsf) 

100.2 % I 20.2% 107.9 2.65 0.43 0.07 

MATERIAL DESCRIPTION uses 

Yellowish Brown Silty Fine to Medium Sand 

Project No. 2975 SD3 Client: William Lyon Homes Remarks: 

Project: Carlton Oaks 

Location: B4-5@ 15 Feet 

CONSOLIDATION TEST REPORT 

GeoTek, Inc. 

I I 
I 

I 

I I 

I I 
I ! 

i 
I 

I 

I 
! 

I 
I 

~ 
! 

~ 
r\.. 

I ,......._) 

I I 1 1 
I I I 

Ca. 

Initial Void 
Ratio 

0.534 

AASHTO 

Plate C-1 



CONSOLIDATION TEST REPORT 
-0.8 I 

h I 
0.0 .......... 

I 
.... 

I'-- ...... p.. -0.8 -.......,_ 
• I 

' ~ ... 1.6 ... I',. ~, 
C 2.4 1, ·ro 

' L.. 

en 
"""" c 3.2 

' 
Cl) 
t.) 

''" 
L.. 
Cl) 

0.. 4.0 

\~l 
4.8 

\~ 
5.6 \ :i...... I'--, i\ .... 

""'-6.4 r,- I ~ ... I"'( '--

7.2 .01 
I I l 

.02 .05 .1 .2 .5 1 2 
Applied Pressure - tsf 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca. No. 

Load Cv Ca No. 
Load Cv Ca. 

(tsf) (ft.2/day) (tsf) (ft.2/day) (tsf) (ft.2/day) 

2 0.13 2.48 
3 0.25 0.35 
4 0.50 0.19 
5 1.00 0.29 
6 2.00 0.34 
7 4.00 1.26 

Natural Dry Dens. 
LL Overburden Pc Cc Initial Void 

Saturation I Moisture (pcf) Pl Sp. Gr. (tsf) (tsf) Ratio 

96.5 % I 18.9 % 109.0 2.65 0.84 0.12 0.518 

MATERIAL DESCRIPTION uses AASHTO 

Brown Fine Sandy Clay 

Project No. 2975 SD3 Client: William Lyon Homes Remarks: 

Project: Carlton Oaks 

Location: B10-4@ 10' 

CONSOLIDATION TEST REPORT 

GeoTek, Inc. Plate C-2 
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B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

Project Name: William Lyon Homes 

Project Number: 2975 SD3 

Ring Id 12 Ring Dia." 4" Ring 1-1'.'...._ 

Loadin 

DENSITY DETERMINATION 

Weight of compacted sample & ring 

Weight of ring 

Net weight of sample 

Wet Density, lb/ ft3 (C*0.3016) 

Dry Density, lb/ ft3 (D/1.F) 

SATURATION DETERMINATION 

Moisture Content, % 

(E*F) 

(E/167 .232) 

(1.-H) 

(62.4*1) 

(G/J)= L % Saturation 

r 

EXPANSION INDEX TEST 
(ASTM D4829) 

Tested/ Checked By: 

Date Tested: 

Sample Source: 

Sample Description: 

764 READINGS 

370 DATE TIME READING 

394 2/8/2006 11:20 0.198 

118.8 2/8/2006 11:30 0.198 

107.5 2/8/2006 11 :31 0.198 

2/8/2006 11:36 0.199 

10.5 2/8/2006 1:10 0.206 

1129.2 2/9/2006 8:00 0.208 

0.64 

L _ _ l 

AS Lab No 2117 

2/8/2006 

84-1@2' -5' 

Brown Clayey Fine to Coarse Sand 

Initial 

10 min/Dry 

1 min/Wet 

5 min/Wet 

Random 

Final 

0.36 FINAL MOISTURE 

22.3 

50.7 

we1gm or wet sample we1gnt or ary sample 
& tare 

243.8 

EXPANSION INDEX= 
( 50% SATURATION) 

& tare 

213.5 

10 

Tare % Moisture 

21.4 15.8% 

Plate El-1 
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A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

r r L __ _ 

Project Name: William Lyon Homes 

Project Number: 2975 SD3 

Ring Id 12 Ring Dia. " 4" Ring I~ 

Loadin 

DENSITY DETERMINATION 

Weight of compacted sample & ring 

Weight of ring 

Net weight of sample 

Wet Density, lb/ ft3 (C"0.3016) 

Ory Density, lb/ ft3 (O/1.F) 

SATURATION DETERMINATION 

Moisture Content, % 

(E"F) 

(E/167 .232) 

(1.-H) 

(62.4*1) 

(G/J)= L % Saturation 

,- .. 
[ (_ --

I -

EXPANSION INDEX TEST 
{ASTM D4829} 

Tested/ Checked By: 

Date Tested: 

Sample Source: 

Sample Description: 

766.3 READINGS 

370 DATE TIME READING 

396.3 2/8/2006 11 :20 0.041 

119.5 2/8/2006 11:30 0.041 

108.2 2/8/2006 11 :31 0.041 

2/8/2006 11 :36 0.042 

10.5 2/8/2006 1:10 0.046 

1135.7 2/9/2006 8:00 0.050 

0.65 

AS Lab No 2117 

2/8/2006 

810-1 @2. 5' 

Dark Greenish Brown Clayey Sand 

Initial 

10 min/Dry 

1 min/Wet 

5 min/Wet 

Random 

Final 

0.35 FINAL MOISTURE 

22.0 

51.5 

vve1ght ot wet sample weight at dry sample 
& tare 

200.1 • 

EXPANSION INDEX= 
( 50% SATURATION) 

& tare 

172.5 

10 

Tare % Moisture 

16 17.6% 

Plate El-2 



Project No.: 2975 SD3 

Project: Carlton Oaks 

Location: B4-2 

Elev./Depth: 2' to 5' 
Remarks: 

MAXIMUM DENSITY CURVE 
Curve No.: A 

Date: 2/7/06 

l_ MATERIAL DESCRIPTION 
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Description: Dark Brown Fine to Coarse Sand w/Gravel 

Classifications -

Nat. Moist. = 
Liquid Limit = 
%> No.4= % 

uses: AASHTO: 

Sp.G.= 

Plasticity Index= 

% < No.200 = 

TEST RES UL TS 

Maximum dry density= 128.5 pcf 

Optimum moisture= 9 % 

\. '\ I\. Test specification: 
\. '\. ' ASTM D 1557-00 Method A Modified 
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LIQUID AND PLASTIC LIMITS TEST REPORT 
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MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 uses 

• Brown Clayey Sand 22 18 4 

Project No. 2975 8D3 Client: William Lyon Homes Remarks: 

Project: Carlton Oaks • 
• Location: B14-1@ 15 Feet 

LIQUID AND PLASTIC LIMITS TEST REPORT 

GeoTek, Inc. 1 Plate Pl-1 
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SIEVE ANALYSIS of COARSE & FINE AGGREGATE 

EK,INC. 

CLIENT: William Lyon Homes LAB NO.: 

PROJECT: Carlton Oaks PROJECT: NO.: 

MATERIAL LOCATION: B4@ 15' DATE: 

SAMPLE DESCRIPTION Brown Clayey Sand 
TOTAL WT. SAMPLE (DRY) 257.7 Dry WT.COARSE (+) #4 0 
Wet Wt. Before Wash (-)#4 309.8 Wet WT. FINE (-) #4 309.8 
Dry Wt. Before Wash (-)#4 257.7 Dry 257.7 

0.202 

Sieve WEIGHT RETAINED % RETAINED 
Size Ind Cum Ind I Cum 

3"ll5mm 0 0 
2"/50mm 0 0 
1.5"/37 .5mm 0 0 
1"/25mm 0 0 
.75"/19mm 0 0 
.5"/12.5mm 0 0 
.375"/9.5mm 0 0 
#4/4.75mm 0 0 

#8 8.1 (3) (97) 
#16 32.6 1(13) (87) 
#30 112 (43) (57) 
#50 170.6 (66) (341 
#100 202.9 (79) (21) 
#200 222.3 (86) (14) 
PAN 
WASH 35.4 
Notes: 
all weights are in grams 

U.S. STANDARD SIEVE NUMBERS: 
2.5 2 1.5 1 3/4 1/2 3/8 4 B 16 30 50 100 200 

2117 

2975 SD3 

2/8/2006 

Orv WT COARSE% 
Wet WT FINE% 
Dry -200% 
Moisture Content (- # 4) 

Combined Specs. 
% Passing 

100 
100 
100 
100 
100 
100 
100 
100 

97 
87 
57 
34 
21 

13.7 

HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
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Plate SA-1 
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SIEVE ANALYSIS of COARSE & FINE AGGREGATE Altf ' EK,INC. 

CLIENT: William Lyon Homes LAB NO,: 

PROJECT: Carlton Oaks PROJECT: NO.: 

MATERIAL LOCATION: 810@ 15' DATE: 

SAMPLE DESCRIPTION Brown Silty Fine to Coarse Sand 
TOTAL WT. SAMPLE (DRY) 296.5 Dry WT.COARSE (+) #4 0 
Wet Wt Before Wash (-)#4 379.5 Wet WT. FINE (·) # 4 379.5 
Dry Wt. Before Wash (-)#4 296.5 Dry 296.5 

0.28 
Sieve WEIGHT RETAINED % RETAINED 
Size Ind Cum Ind I Cum 

3"n5mm 0 0 
2"/50mm 0 0 
1.5"/37.5mm 0 0 
1"/25mm 0 0 
.75"/19mm 0 0 
.5"/12.5mm 0 0 
.375"/9.Smm 0 0 
#4/4.75mm 0 0 
#8 10.5 (4) (96) 
#16 18.7 (6) (94) 
#30 90.1 (30) (70) 
#50 204.3 (69) (31 
#100 241 .7 (82) (18) 
#200 255.6 (86) (14) 
PAN 
WASH 40.9 
Notes: 
all weights are in grams 

U.S. STANDARD SIEVE NUMBERS : 
2.5 2 1 5 1 3/4 1/2 3/8 4 B 18 30 50 100 200 

AASHTO' R11t ' -

2117 

2117 

2/8/2006 

Drv WT COARSE¾ 
Wet WT FINE¾ 
Dry -200% 
Moisture Content (- # 4) 
Combined Specs. 
% Passing 

100 
100 
100 
100 
100 
100 
100 
100 
96 
94 
70 
31 
18 

13,8 

0.0 
100.0 
13.8 

HYDROMETER 
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Plate SA-2 
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lfi SIEVE ANALYSIS of COARSE & FINE AGGREGATE A• . 
EK,INC. 

CLIENT: William Lyon Homes LAB NO.: 

PROJECT: Carlton Oaks PROJECT: NO.: 

MATERIAL LOCATION: B14@ 15' DATE: 

SAMPLE DESCRIPTION Brown Clayey Sand 
TOTAL WT. SAMPLE (DRY) 128.2 Drv WT.COARSE (+) #4 0 
Wet Wt. Before Wash (-)#4 150.4 Wet WT.FINE (-)#4 150.4 
Dry Wt. Before Wash (-)#4 128.2 Orv 128.2 

0.173 

Sieve WEIGHT RETAINED % RETAINED 
Size Ind Cum Ind I Cum 

3"/75mm 0 0 
2"/50mm 0 0 
1.5"/37.5mm 0 0 
1"/25mm 0 0 
.75"/19mm 0 0 
.5"/12.Smm 0 0 
.375"/9.5mm 0 0 
#4/4.75mm 0 0 
#8 38.4 (30) (70) 
#16 48.3 (38) (62) 
#30 59.4 1(46) (54) 
#50 77.4 (60) (40) 
#100 94.7 (74) (26) 
#200 106 (83) (17) 
PAN 
WASH 22.2 
Notes: 
all weights are in grams 

U.S. STANDARD SIEVE NUMBERS: 
2.5 2 1.5 1 3/4 1/2 3/8 4 8 16 30 50 100 200 

• AASf.lTO R18 • 

2117 

2117 

2/8/2006 

Dry WT COARSE¾ 
Wet WT FINE¾ 
Dry -200% 
Moisture Content (- # 4) 

Combined Specs. 
% Passing 

100 
100 
100 
100 
100 
100 
100 
100 
70 
62 
54 
40 
26 

17.3 

0.0 
100.0 
17.3 

HYDROMETER 
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DIRECT SHEAR TEST 

Project Name: _C_ar_lt_on_O_ak_s ______ _ 

Project Number: _2_97_S_S_D_3 _______ _ 

Soil Description: Brown Fine to Coarso Sand 

◄ 5 

3,5 

2.5 

2 

1,5 

05 

•i 
I 

Sample Source: 84-1 @2 - 5' 
Date Tested: 02/09/06 --------

0--------------------------------1 0 0,5 1.5 2.5 3.5 45 

NORMAL STRESS (ksf) 

Shear Strength: <I>= 36.5 ° , C = 0.28 ksf 

Water Content Dry Density 
Test No. Load (ksfl (%) /net) 

1 0.7 9 115.7 
2 1.4 9 115.5 
3 2.8 9 115.6 

Notes: I • The soil specimen used in the shear box were remolded "ring• sample.,, 
2 • Sheor strenglh colculaled al S% of load. 

3 • The tests were ran at a shear rate or0.03 in/min. 

Note: Saturated in shear box 

Plate SH-1 
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DIRECT SHEAR TEST 

Project Name: Carlton Oaks Sample Source: 814-2@5' 
Project Number: 2975 SD3 Date Tested: 02/09/06 

Soil Description: Brown Clayey Sand 

5 

◄.5 

◄ 

,;:-
35 ~ 

(/) 
(/) 
w er: 
I-
(/) 

er: 
;5 
:c 
(/) 

2 

1.5 

0.5 

0 
0.5 1.5 2 2.5 3.5 45 5 

NORMAL STRESS (ks!) 

Shear Strength: cf>= 35.8 o I C= 0.88 ksf I 
Water Content Dry Density 

Test No. Load (ksfl (%} loci) Note: Saturated in shear box 

Notes: 

1 0.7 14.7 113.7 
2 ·1.4 14.7 112.5 
3 2.8 14.7 111.1 

I • Tho soil specimen used in tho shear box won: "ring• samples collected during tho field investigation. 

2 • Shear strength calculated at 5% of load. 

3 • The tests wore r.an ata shear rail! of0.03 in/min. 

Plate SH-2 
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LABORATORY 

Telephone (619) 425-1993 Fax 425-7917 

REPORT 

Established 1928 

CLARKSON LABORATORY AND SUPPLY INC. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com 
ANALYTICAL AND CONSULTING CHEMISTS 

Date: February 9, 2006 
Purchase Order Number: 2975-SD3 
Sales Order Number: 82550 
Account Number: GEOT 

To: 
*-------------------------------------------------* 
GeoTek, Inc. 
1384 Poinsetta Avenue, Suite A 
Vista, CA 92083 
Attention: David Cliff 

Laboratory Number: SO9639 

Sample Designation: 

Customers Phone: 760-599-0509 
Fax: 760-599-0593 

*-------------------------------------------------* 
One soil sample received on 2/8/06 taken from 
2975-SD3 marked as follows: 

ANALYSIS: Water Soluble Sulfate California Test 417 

Sample 

B4-2@ 2-5' 0.004 

J Shannon 

Plate SL-1 
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1384 Poinsettia Ave., Suite A, Vista, CA 92083 
(760) 599-0509 FAX (760) 599-0593 

SOIL RESISTIVITY 
(California Test 643) 

Project Name: ___ W_i_lli_am_L..._yo_n_H_om_es __ Tested/ Checked By: 
Project Number: 2975-SO3 Date Tested: -----------Sam p I e Source: 

Sample Description: 

Determing the soil's pH 7.2 

Measured Res 
Water Added from NII. 400 

(ml) (ohms-cm) 
100 2100 
50 1800 
20 1700 
20 1600 

20 1650 

Minimum Resistivity = 1600 

24.8 years to perforation for a 18 gauge metal culvert. 
32.3 years to perforation for a 16 gauge metal culvert. 
39.8 years to perforation for a 14 gauge metal culvert. 
54.7 years to perforation for a 12 gauge metal culvert. 
69.6 years to perforation for a 1 0 gauge metal culvert. 
84.5 years to perforation for a 8 gauge metal culvert. 

DC Lab No 2117 
2/9/2006 

B4-1 @ 2 to 5 ft 
Brown Fine to Coarse Sand 

Plate SR-1 
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APPENDIX E 

RECOMMENDED GRADING SPECIFICATIONS 

FOR 

CARLTON OAKS GOLF COURSE 
RESIDENTIAL NORTH AND RESIDENTIAL WEST SITES 

SANTEE, CALIFORNIA 

PROJECT NO. G2290-32-01 
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RECOMMENDED GRADING SPECIFICATIONS 

1. GENERAL 

1.1 These Recommended Grading Specifications shall be used in conjunction with the 

Geotechnical Report for the project prepared by Geocon. The recommendations contained 

in the text of the Geotechnical Report are a part of the earthwork and grading specifications 

and shall supersede the provisions contained hereinafter in the case of conflict. 

1.2 Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be 

employed for the purpose of observing earthwork procedures and testing the fills for 

substantial conformance with the recommendations of the Geotechnical Report and these 

specifications. The Consultant should provide adequate testing and observation services so 

that they may assess whether, in their opinion, the work was performed in substantial 

conformance with these specifications. It shall be the responsibility of the Contractor to 

assist the Consultant and keep them apprised of work schedules and changes so that 

personnel may be scheduled accordingly. 

1.3 It shall be the sole responsibility of the Contractor to provide adequate equipment and 

methods to accomplish the work in accordance with applicable grading codes or agency 

ordinances, these specifications and the approved grading plans. If, in the opinion of the 

Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture 

condition, inadequate compaction, and/or adverse weather result in a quality of work not in 

conformance with these specifications, the Consultant will be empowered to reject the 

work and recommend to the Owner that grading be stopped until the unacceptable 

conditions are corrected. 

2. DEFINITIONS 

2.1 Owner shall refer to the owner of the property or the entity on whose behalf the grading 

work is being performed and who has contracted with the Contractor to have grading 

performed. 

2.2 Contractor shall refer to the Contractor performing the site grading work. 

2.3 Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer 

or consulting firm responsible for preparation of the grading plans, surveying and verifying 

as-graded topography.  

2.4 Consultant shall refer to the soil engineering and engineering geology consulting firm 

retained to provide geotechnical services for the project. 
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2.5 Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner, 

who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be 

responsible for having qualified representatives on-site to observe and test the Contractor's 

work for conformance with these specifications. 

2.6 Engineering Geologist shall refer to a California licensed Engineering Geologist retained 

by the Owner to provide geologic observations and recommendations during the site 

grading. 

2.7 Geotechnical Report shall refer to a soil report (including all addenda) which may include 

a geologic reconnaissance or geologic investigation that was prepared specifically for the 

development of the project for which these Recommended Grading Specifications are 

intended to apply. 

3. MATERIALS 

3.1 Materials for compacted fill shall consist of any soil excavated from the cut areas or 

imported to the site that, in the opinion of the Consultant, is suitable for use in construction 

of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as 

defined below. 

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than 

12 inches in maximum dimension and containing at least 40 percent by weight of 

material smaller than ¾ inch in size. 

3.1.2 Soil-rock fills are defined as fills containing no rocks or hard lumps larger than 

4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow 

for proper compaction of soil fill around the rock fragments or hard lumps as 

specified in Paragraph 6.2. Oversize rock is defined as material greater than 

12 inches. 

3.1.3 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet 

in maximum dimension and containing little or no fines. Fines are defined as 

material smaller than ¾ inch in maximum dimension. The quantity of fines shall be 

less than approximately 20 percent of the rock fill quantity. 

3.2 Material of a perishable, spongy, or otherwise unsuitable nature as determined by the 

Consultant shall not be used in fills. 

3.3 Materials used for fill, either imported or on-site, shall not contain hazardous materials as 

defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9 
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and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall 

not be responsible for the identification or analysis of the potential presence of hazardous 

materials. However, if observations, odors or soil discoloration cause Consultant to suspect 

the presence of hazardous materials, the Consultant may request from the Owner the 

termination of grading operations within the affected area. Prior to resuming grading 

operations, the Owner shall provide a written report to the Consultant indicating that the 

suspected materials are not hazardous as defined by applicable laws and regulations. 

3.4 The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of 

properly compacted soil fill materials approved by the Consultant. Rock fill may extend to 

the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil 

layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This 

procedure may be utilized provided it is acceptable to the governing agency, Owner and 

Consultant. 

3.5 Samples of soil materials to be used for fill should be tested in the laboratory by the 

Consultant to determine the maximum density, optimum moisture content, and, where 

appropriate, shear strength, expansion, and gradation characteristics of the soil. 

3.6 During grading, soil or groundwater conditions other than those identified in the 

Geotechnical Report may be encountered by the Contractor. The Consultant shall be 

notified immediately to evaluate the significance of the unanticipated condition. 

4. CLEARING AND PREPARING AREAS TO BE FILLED 

4.1 Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of 

complete removal above the ground surface of trees, stumps, brush, vegetation, man-made 

structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried 

logs and other unsuitable material and shall be performed in areas to be graded. Roots and 

other projections exceeding 1½ inches in diameter shall be removed to a depth of 3 feet 

below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to 

provide suitable fill materials. 

4.2 Asphalt pavement material removed during clearing operations should be properly 

disposed at an approved off-site facility or in an acceptable area of the project evaluated by 

Geocon and the property owner. Concrete fragments that are free of reinforcing steel may 

be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this 

document.  
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4.3 After clearing and grubbing of organic matter and other unsuitable material, loose or 

porous soils shall be removed to the depth recommended in the Geotechnical Report. The 

depth of removal and compaction should be observed and approved by a representative of 

the Consultant. The exposed surface shall then be plowed or scarified to a minimum depth 

of 6 inches and until the surface is free from uneven features that would tend to prevent 

uniform compaction by the equipment to be used. 

4.4 Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or 

where recommended by the Consultant, the original ground should be benched in 

accordance with the following illustration. 

TYPICAL BENCHING DETAIL 

Remove All 
Unsuitable Material 
As Recommended By 
Consultant

Finish Grade Original Ground 

Finish Slope Surface 

Slope To Be Such That 
Sloughing Or Sliding 
Does Not Occur Varies 

“B” 

See Note 1

No Scale

See Note 2

1 

2 

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit 
complete coverage with the compaction equipment used. The base of the key should 
be graded horizontal, or inclined slightly into the natural slope. 

(2) The outside of the key should be below the topsoil or unsuitable surficial material 
and at least 2 feet into dense formational material. Where hard rock is exposed in the 
bottom of the key, the depth and configuration of the key may be modified as 
approved by the Consultant. 

4.5 After areas to receive fill have been cleared and scarified, the surface should be moisture 

conditioned to achieve the proper moisture content, and compacted as recommended in 

Section 6 of these specifications. 
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5. COMPACTION EQUIPMENT 

5.1 Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel 

wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of 

acceptable compaction equipment. Equipment shall be of such a design that it will be 

capable of compacting the soil or soil-rock fill to the specified relative compaction at the 

specified moisture content. 

5.2 Compaction of rock fills shall be performed in accordance with Section 6.3. 

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL 

6.1 Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with 

the following recommendations: 

6.1.1 Soil fill shall be placed by the Contractor in layers that, when compacted, should 

generally not exceed 8 inches. Each layer shall be spread evenly and shall be 

thoroughly mixed during spreading to obtain uniformity of material and moisture 

in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock 

materials greater than 12 inches in maximum dimension shall be placed in 

accordance with Section 6.2 or 6.3 of these specifications. 

6.1.2 In general, the soil fill shall be compacted at a moisture content at or above the 

optimum moisture content as determined by ASTM D 1557. 

6.1.3 When the moisture content of soil fill is below that specified by the Consultant, 

water shall be added by the Contractor until the moisture content is in the range 

specified. 

6.1.4 When the moisture content of the soil fill is above the range specified by the 

Consultant or too wet to achieve proper compaction, the soil fill shall be aerated by 

the Contractor by blading/mixing, or other satisfactory methods until the moisture 

content is within the range specified. 

6.1.5 After each layer has been placed, mixed, and spread evenly, it shall be thoroughly 

compacted by the Contractor to a relative compaction of at least 90 percent. 

Relative compaction is defined as the ratio (expressed in percent) of the in-place 

dry density of the compacted fill to the maximum laboratory dry density as 

determined in accordance with ASTM D 1557. Compaction shall be continuous 

over the entire area, and compaction equipment shall make sufficient passes so that 

the specified minimum relative compaction has been achieved throughout the 

entire fill. 
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6.1.6 Where practical, soils having an Expansion Index greater than 50 should be placed 

at least 3 feet below finish pad grade and should be compacted at a moisture 

content generally 2 to 4 percent greater than the optimum moisture content for the 

material. 

6.1.7 Properly compacted soil fill shall extend to the design surface of fill slopes. To 

achieve proper compaction, it is recommended that fill slopes be over-built by at 

least 3 feet and then cut to the design grade. This procedure is considered 

preferable to track-walking of slopes, as described in the following paragraph. 

6.1.8 As an alternative to over-building of slopes, slope faces may be back-rolled with a 

heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height 

intervals. Upon completion, slopes should then be track-walked with a D-8 dozer 

or similar equipment, such that a dozer track covers all slope surfaces at least 

twice. 

6.2 Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance 

with the following recommendations: 

6.2.1 Rocks larger than 12 inches but less than 4 feet in maximum dimension may be 

incorporated into the compacted soil fill, but shall be limited to the area measured 

15 feet minimum horizontally from the slope face and 5 feet below finish grade or 

3 feet below the deepest utility, whichever is deeper. 

6.2.2 Rocks or rock fragments up to 4 feet in maximum dimension may either be 

individually placed or placed in windrows. Under certain conditions, rocks or rock 

fragments up to 10 feet in maximum dimension may be placed using similar 

methods. The acceptability of placing rock materials greater than 4 feet in 

maximum dimension shall be evaluated during grading as specific cases arise and 

shall be approved by the Consultant prior to placement. 

6.2.3 For individual placement, sufficient space shall be provided between rocks to allow 

for passage of compaction equipment. 

6.2.4 For windrow placement, the rocks should be placed in trenches excavated in 

properly compacted soil fill. Trenches should be approximately 5 feet wide and 

4 feet deep in maximum dimension. The voids around and beneath rocks should be 

filled with approved granular soil having a Sand Equivalent of 30 or greater and 

should be compacted by flooding. Windrows may also be placed utilizing an 

"open-face" method in lieu of the trench procedure, however, this method should 

first be approved by the Consultant. 
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6.2.5 Windrows should generally be parallel to each other and may be placed either 

parallel to or perpendicular to the face of the slope depending on the site geometry. 

The minimum horizontal spacing for windrows shall be 12 feet center-to-center 

with a 5-foot stagger or offset from lower courses to next overlying course. The 

minimum vertical spacing between windrow courses shall be 2 feet from the top of 

a lower windrow to the bottom of the next higher windrow. 

6.2.6 Rock placement, fill placement and flooding of approved granular soil in the 

windrows should be continuously observed by the Consultant. 

6.3 Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with 

the following recommendations: 

6.3.1 The base of the rock fill shall be placed on a sloping surface (minimum slope of 2 

percent). The surface shall slope toward suitable subdrainage outlet facilities. The 

rock fills shall be provided with subdrains during construction so that a hydrostatic 

pressure buildup does not develop. The subdrains shall be permanently connected 

to controlled drainage facilities to control post-construction infiltration of water. 

6.3.2 Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock 

trucks traversing previously placed lifts and dumping at the edge of the currently 

placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the 

rock. The rock fill shall be watered heavily during placement. Watering shall 

consist of water trucks traversing in front of the current rock lift face and spraying 

water continuously during rock placement. Compaction equipment with 

compactive energy comparable to or greater than that of a 20-ton steel vibratory 

roller or other compaction equipment providing suitable energy to achieve the 

required compaction or deflection as recommended in Paragraph 6.3.3 shall be 

utilized. The number of passes to be made should be determined as described in 

Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional 

rock fill lifts will be permitted over the soil fill. 

6.3.3 Plate bearing tests, in accordance with ASTM D 1196, may be performed in both 

the compacted soil fill and in the rock fill to aid in determining the required 

minimum number of passes of the compaction equipment. If performed, a 

minimum of three plate bearing tests should be performed in the properly 

compacted soil fill (minimum relative compaction of 90 percent). Plate bearing 

tests shall then be performed on areas of rock fill having two passes, four passes 

and six passes of the compaction equipment, respectively. The number of passes 

required for the rock fill shall be determined by comparing the results of the plate 

bearing tests for the soil fill and the rock fill and by evaluating the deflection 
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variation with number of passes. The required number of passes of the compaction 

equipment will be performed as necessary until the plate bearing deflections are 

equal to or less than that determined for the properly compacted soil fill. In no case 

will the required number of passes be less than two. 

6.3.4 A representative of the Consultant should be present during rock fill operations to 

observe that the minimum number of “passes” have been obtained, that water is 

being properly applied and that specified procedures are being followed. The actual 

number of plate bearing tests will be determined by the Consultant during grading.  

6.3.5 Test pits shall be excavated by the Contractor so that the Consultant can state that, 

in their opinion, sufficient water is present and that voids between large rocks are 

properly filled with smaller rock material. In-place density testing will not be 

required in the rock fills. 

6.3.6 To reduce the potential for “piping” of fines into the rock fill from overlying soil 

fill material, a 2-foot layer of graded filter material shall be placed above the 

uppermost lift of rock fill. The need to place graded filter material below the rock

should be determined by the Consultant prior to commencing grading. The 

gradation of the graded filter material will be determined at the time the rock fill is 

being excavated. Materials typical of the rock fill should be submitted to the 

Consultant in a timely manner, to allow design of the graded filter prior to the 

commencement of rock fill placement. 

6.3.7 Rock fill placement should be continuously observed during placement by the 

Consultant. 

7. SUBDRAINS 

7.1 The geologic units on the site may have permeability characteristics and/or fracture 

systems that could be susceptible under certain conditions to seepage. The use of canyon 

subdrains may be necessary to mitigate the potential for adverse impacts associated with 

seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of 

existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500 

feet in length should use 6-inch-diameter pipes.  
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TYPICAL CANYON DRAIN DETAIL 

7.2 Slope drains within stability fill keyways should use 4-inch-diameter (or lager) pipes.  

NATURAL GROUND 

',.._ 

NOTES: 

',..._ 

..................... 

',.._ 
', 

................ __ _ 

SEE DETAL BELOW 

8" DIA. PERFORATED 
SUBDRAINPIPE 

<H < :~· /~ ,: ~:·.: 
·."!. ,:·;~•·/~.;> 

1 .. .... 8-lNCH DIAMETER, SCHEDULE 80 PVC PERFORATED PIPE FOR FILLS 
IN EXCESS OF 100-FEET IN DEPTH OR A PIPE LENGTH OF LONGER THAN 500 FEET. 

2 ...... 6-INCH DIAMETER, SCHEDULE 40 PVC PERFORATED PIPE FOR FILLS 
LESS THAN 100-FEET IN DEPTH OR A PIPE LENGTH SHORTER THAN 500 FEET. 

BEDROCK 

NOTE: F1NAl20'0F PIPEATOUTI..ET 
SHALL BE NON-PERFORATED. 

9 CUBIC FEET I FOOT OF OPEN 
GRADED GRAVEL SURROUNDED BY 
MIRAFI 140NC (OR EQUIVALENT) 
FILTER FABRIC 

NO SCALE 
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TYPICAL STABILITY FILL DETAIL 

7.3 The actual subdrain locations will be evaluated in the field during the remedial grading 

operations. Additional drains may be necessary depending on the conditions observed and 

the requirements of the local regulatory agencies. Appropriate subdrain outlets should be 

evaluated prior to finalizing 40-scale grading plans. 

7.4 Rock fill or soil-rock fill areas may require subdrains along their down-slope perimeters to 

mitigate the potential for buildup of water from construction or landscape irrigation. The 

subdrains should be at least 6-inch-diameter pipes encapsulated in gravel and filter fabric. 

Rock fill drains should be constructed using the same requirements as canyon subdrains. 

DETAIL 

FORMA TIONAL 
MATERIAL 

1 ..... EXCAVATE BACKCUT AT 1:1 INCUNATIOr-l (UNLESS OTHERWISE NOTEO~ 

2 .... BASE OF STABILITY FILL TO BE 3 FEET INTO FORMATIONAL MATERIAL. SI.OPING A MINIMUM 5% INTO SI.OPE. 

3., .. ,STABIUTY Fll TO BE COMPOSED OF PROPEFa.. Y COMPACTED GRANULAR SOIL. 

4 ..... CHIMNEY DRAlr-1S TO BE APPROVED PREFABRICATED CHIMNEY DRAIN PANB.S (MIRADRAIN G200N OR EQUIVAI.ENT] 
SPACED AF'PROXIMATELY 20 FEET CENTER TO CENTER ANO 4 FEETWIDE. Cl.OSER SPACING MAY BE REQUIRED F 
SEEPAGE IS ENCOUNTERED. 

5., .. ,FILTER MATERIAL TO BE 314-INCH, OPE"°GRADED CRUSHED ROCK ENCLOSED IN APPROVED FL TER FABRIC (MIRAFI 140NCi 

6., ... COLLECTOR PIPE TO BE 4-INCH MINNUM DIAMETER, PERFORATED, THICK-WALLED PVC SCHEDULE 40 OR 
EQUIVALENT, AND SI.OPED TO CRAIN AT 1 PERCENT hlNMUM TO APPROVED OUTlET. 

NO SCALE 
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7.5 Prior to outletting, the final 20-foot segment of a subdrain that will not be extended during 

future development should consist of non-perforated drainpipe. At the non-perforated/ 

perforated interface, a seepage cutoff wall should be constructed on the downslope side of 

the pipe. 

TYPICAL CUT OFF WALL DETAIL 

7.6 Subdrains that discharge into a natural drainage course or open space area should be 

provided with a permanent headwall structure. 

FRONT VIEW 

SIDE VIEW 

CONCRETE 
CUT-OFF WAU. 

CONCRETE 
CUT-OFFWAU. 

SOLID SUBDRAII PFE 

/ 

tr" MIN. 

NO SCALE 

B" MIN, (TYP) 

PE•RFoRATB> SUBDRAIN PIPE . . . . . 
B" MIN, (TYP) 

NO SCALE 
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TYPICAL HEADWALL DETAIL 

7.7 The final grading plans should show the location of the proposed subdrains. After 

completion of remedial excavations and subdrain installation, the project civil engineer 

should survey the drain locations and prepare an “as-built” map showing the drain 

locations. The final outlet and connection locations should be determined during grading 

operations. Subdrains that will be extended on adjacent projects after grading can be placed 

on formational material and a vertical riser should be placed at the end of the subdrain. The 

grading contractor should consider videoing the subdrains shortly after burial to check 

proper installation and functionality. The contractor is responsible for the performance of 

the drains. 

FRONT VIEW 

SIDE VIEW 

B"ORS" 
SUBDRAIN 

S"ORB" 
SUBDRAIN 

NOTE: HEADWALL SHOULD OUTLET AT TOE OF Fill. SLOPE 
OR INTO CONTROU.ED SURFACE DRAINAGE 

NO SCALE 

12" 

NO SCALE 
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8. OBSERVATION AND TESTING 

8.1 The Consultant shall be the Owner’s representative to observe and perform tests during 

clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in 

vertical elevation of soil or soil-rock fill should be placed without at least one field density 

test being performed within that interval. In addition, a minimum of one field density test 

should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and 

compacted. 

8.2 The Consultant should perform a sufficient distribution of field density tests of the 

compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill 

material is compacted as specified. Density tests shall be performed in the compacted 

materials below any disturbed surface. When these tests indicate that the density of any 

layer of fill or portion thereof is below that specified, the particular layer or areas 

represented by the test shall be reworked until the specified density has been achieved. 

8.3 During placement of rock fill, the Consultant should observe that the minimum number of 

passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant 

should request the excavation of observation pits and may perform plate bearing tests on 

the placed rock fills. The observation pits will be excavated to provide a basis for 

expressing an opinion as to whether the rock fill is properly seated and sufficient moisture 

has been applied to the material. When observations indicate that a layer of rock fill or any 

portion thereof is below that specified, the affected layer or area shall be reworked until the 

rock fill has been adequately seated and sufficient moisture applied. 

8.4 A settlement monitoring program designed by the Consultant may be conducted in areas of 

rock fill placement. The specific design of the monitoring program shall be as 

recommended in the Conclusions and Recommendations section of the project 

Geotechnical Report or in the final report of testing and observation services performed 

during grading. 

8.5 We should observe the placement of subdrains, to check that the drainage devices have 

been placed and constructed in substantial conformance with project specifications. 

8.6 Testing procedures shall conform to the following Standards as appropriate: 

8.6.1 Soil and Soil-Rock Fills: 

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the 
Sand-Cone Method.
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8.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and 
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth).

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density 
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound 
Hammer and 18-Inch Drop. 

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test. 

9. PROTECTION OF WORK 

9.1 During construction, the Contractor shall properly grade all excavated surfaces to provide 

positive drainage and prevent ponding of water. Drainage of surface water shall be 

controlled to avoid damage to adjoining properties or to finished work on the site. The 

Contractor shall take remedial measures to prevent erosion of freshly graded areas until 

such time as permanent drainage and erosion control features have been installed. Areas 

subjected to erosion or sedimentation shall be properly prepared in accordance with the 

Specifications prior to placing additional fill or structures. 

9.2 After completion of grading as observed and tested by the Consultant, no further 

excavation or filling shall be conducted except in conjunction with the services of the 

Consultant. 

10. CERTIFICATIONS AND FINAL REPORTS 

10.1 Upon completion of the work, Contractor shall furnish Owner a certification by the Civil 

Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of 

elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot 

horizontally of the positions shown on the grading plans. After installation of a section of 

subdrain, the project Civil Engineer should survey its location and prepare an as-built plan 

of the subdrain location. The project Civil Engineer should verify the proper outlet for the 

subdrains and the Contractor should ensure that the drain system is free of obstructions. 

10.2 The Owner is responsible for furnishing a final as-graded soil and geologic report 

satisfactory to the appropriate governing or accepting agencies. The as-graded report 

should be prepared and signed by a California licensed Civil Engineer experienced in 

geotechnical engineering and by a California Certified Engineering Geologist, indicating 

that the geotechnical aspects of the grading were performed in substantial conformance 

with the Specifications or approved changes to the Specifications.  
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