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  Oceanside, California 92057 

 

Dear Mr. St. Clair: 
 

GeoTek, Inc. (GeoTek) is pleased to provide herein the results of a preliminary 

geotechnical evaluation for the subject project located in the City of Oceanside, California.  

This report presents the results of GeoTek’s evaluation and provides preliminary 

geotechnical recommendations for earthwork, foundation design, and construction.  

Based upon review, site development appears feasible from a geotechnical viewpoint 

provided that the recommendations included herein are incorporated into the design and 

construction phases of site development.   

 

The opportunity to be of service is sincerely appreciated.  If you should have any questions, 

please do not hesitate to call GeoTek. 

 

Respectfully submitted, 

GeoTek, Inc.  
 
 
 

 
 
 
 
Christopher D. Livesey                    
CEG 2733                                      
Associate Vice President                 

 
 
 
 
Farhad Bastani 
RCE 79962 
Project Engineer 

GeoTek, Inc.
1 384 Poinsettia Avenue, Suite A Vista, CA 9208 1 -8505
(760) 599-0509 Office (760) 599-0593 Fax www.geotekusa.com
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1. PURPOSE AND SCOPE OF SERVICES 

The purpose of this study was to evaluate the geotechnical conditions of the project site.  Services 

provided for this study included the following: 

 

 Research and review of available geologic and geotechnical data, and general information 

pertinent to the site. 

 Excavation of nine exploratory test pits and collection of bulk soil samples for subsequent 

laboratory testing.  

 Excavation of three auger drilled test holes for subsequent percolation testing. 

 Laboratory testing of the soil samples collected during the field investigation. 

 Compilation of this geotechnical report which presents GeoTek’s findings of pertinent 

site geotechnical conditions and geotechnical recommendations for site development. 

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

2.1 SITE DESCRIPTION 

 

The subject property is located east of Albright Street and north of Guajome Lake Road in the 

City of Oceanside, California (see Figure 1).  The proposed development is limited to within the 

southern portion of County of San Diego Assessor’s Parcel Number 157-412-15, adjacent to 

2837 Guajome Lake Road (see Figure 2), herein referred to as the subject site or site.  The 

subject site is bounded to the north by a descending slope to natural drainage where a single 

family dwelling and detached storage/maintenance building has been built, to the west-northwest 

and southeast by residential property, and to the south by Guajome Lake Road. A dirt driveway 

off of Guajome Lake Road provides access across the site.  The site is currently vacant with a 

ridge that divides the property.  Topography of the site gently descending from the northeast to 

the southwest at an approximate 4:1 (horizontal:vertical) and the north side of the ridge descends 

at an approximate 3:1.  Elevations range from 189 feet above mean sea level (msl) at the top of 

the ridge to an approximate elevation of 141 msl along Guajome Lake Road. Surface drainage is 

directed towards the southwest and northeast on their respective ridge sides.  

G EOTEK
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2.2 PROPOSED DEVELOPMENT 

Based on the preliminary layout plan provided by Pasco Laret Suiter and Associates (PLSA, 2022), 

proposed improvements include 84 single family residences, a main road circling through the 

subject property connected to Guajome Lake Road, retaining walls, an open space lot, sidewalk, 

and two stormwater basins.  Assumed improvements are considered to include two-story single 

family residential buildings, underground wet and dry utilities and landscaping.  The building pads 

range in size between 2,496 and 5,664 square feet.  Cuts and fills of up to 24 and 14 feet 

(respectively) are anticipated with an approximate 67,000 cubic yards of export material.  A 

maximum fill slope of 50 feet is proposed in the north, although it appears to be thin veneer fill 

slope. A maximum cut slope of 12 feet is proposed in the east portion of the site.  The slopes 

are proposed to be constructed at a 2:1.  Retaining walls are proposed to be 5 feet max. 

 

It is anticipated that the residential buildings will be of wood frame construction and will be 

supported by conventional shallow foundations (continuous and isolated pad) and a conventional 

slab on-grade or raised-wood floor.  For the purposes of this report, it is assumed maximum 

column and wall loads will be approximately 25 kips and 2 kips per foot, respectively.  Once 

actual loads are known that information should be provided to GeoTek to determine if 

modifications to the recommendations presented in this report are warranted. 

 

As site planning progresses and additional or revised plans become available, they should be 

provided to GeoTek for review and comment.  If plans vary significantly, additional geotechnical 

field exploration, laboratory testing and engineering analyses may be necessary to provide specific 

earthwork recommendations and geotechnical design parameters for actual site development 

plans. 

3. FIELD EXPLORATION AND LABORATORY TESTING 

3.1 FIELD EXPLORATION 

 

GeoTek’s field study, conducted on March 29th, 2022, consisted of a site reconnaissance and 

excavation of nine exploratory test pits with a rubber tracked CAT 305.5E (mini) excavator.  Test 

pits TP-1 through TP-9 were excavated to depths ranging between 6.5 to 8 feet below existing 

grade.  Excavation of three auger borings, P-1 through P-3, to depths ranging between 4 to 5 feet 

below grade were performed for subsequent percolation testing.  A representative from GeoTek 

visually logged the test pits, collected loose bulk soil samples for laboratory analysis, and 

transported the samples to GeoTek’s laboratory. Percolation tests were performed the following 

day.  Approximate locations of the exploratory test pits and percolation test holes are presented 
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on the Geotechnical Map, Figure 2. A description of material encountered in the test pits is 

included in Appendix A. 

 

3.2 PERCOLATION TESTING 

Three percolation borings (Borings P-1 through P-3) were excavated to depths approximately 

50.5 to 55 inches below the existing ground surface. The boring bottom and side walls were 

scarified and cleaned as feasible of potential drilling fines adhered to the boring walls. The test 

hole was then filled with potable water to pre-soak. Following overnight pre-soaking, the test 

holes were filled with water and the drop in water level was recorded every 30 minutes. The test 

was continued for a minimum of nine readings and the final reading was used in the calculation of 

the infiltration rate. The field data was converted to an infiltration rate via the Porchet method.  

Over the lifetime of the storm water disposal areas, the infiltration rates may be affected by silt 

build up and biological activities, as well as local variations in near surface soil conditions.  The 

rates presented below do not include a factor of safety, the BMP designer should include 

appropriate factors of safety in their design. 

 

INFILTRATION TEST RESULTS 

Test No. 
Approximate Boring Depth 

(Inches) 

Infiltration Rate 

(Inches per hour) 

P-1 55 0.08 

P-2 50.5 0.80 

P-3 52 0.45 

 

Copies of the percolation data sheets and infiltration conversion sheets (Porchet Method) are 

included in Appendix A. 

3.3 LABORATORY TESTING 

Laboratory testing was performed on bulk soil samples collected during the field explorations.  

The purpose of the laboratory testing was to evaluate their physical and chemical properties for 

use in engineering design and analysis.  Results of the laboratory testing program, along with a 

brief description and relevant information regarding testing procedures, are included in    

Appendix B. 
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4. GEOLOGIC AND SOILS CONDITIONS 

4.1 REGIONAL SETTING 

The subject property is located in the Peninsular Ranges geomorphic province.  The Peninsular 

Ranges province is one of the largest geomorphic units in western North America.  It extends 

roughly 975 miles from the north and northeasterly adjacent the Transverse Ranges geomorphic 

province to the peninsula of Baja California.  This province varies in width from about 30 to 100 

miles.  It is bounded on the west by the Pacific Ocean, on the south by the Gulf of California and 

on the east by the Colorado Desert Province.  

 

The Peninsular Ranges are essentially a series of northwest-southeast oriented fault blocks.  

Several major fault zones are found in this province.  The Elsinore Fault zone and the San Jacinto 

Fault zones trend northwest-southeast and are found in the near the middle of the province.  The 

San Andreas Fault zone borders the northeasterly margin of the province. The Newport-

Inglewood-Rose Canyon Fault zone meanders the southwest margin of the province.  No faults 

are shown in the immediate site vicinity on the map reviewed for the area. 

4.2 EARTH MATERIALS 

A brief description of the earth materials encountered during the current subsurface exploration 

is presented in the following sections.  Based on the field observations and review of published 

geologic maps the subject site is locally underlain by a thin layer of quaternary alluvium over 

Santiago Formation. 

 Hydrological Classification 

The site is mapped as Los Flores Series which consists of “a member of the fine, montmorillonitic, 

thermic family of Natric Palexeralfs. Typically, Las Flores soils have light brownish gray, slightly 

and medium acid, loamy sand A horizons, grayish brown and light brownish gray, slightly acid and 

neutral, sandy clay B2t horizons grading to weakly consolidated siliceous marine sandstone” 

(UCDavis, 1997).  The hydrologic classification of the Los Flores Series is a Group “D”. 

 Quaternary-age Alluvium (Map Symbol Qal) 

Quaternary alluvium was encountered in test pits TP-2 and TP-9 up to 2 feet deep from existing 

grades.  The alluvium consisted of silty fine to medium sand, damp, loose, with some surficial 

vegetation and roots in the upper 6 inches (SM soil type based upon the Unified Soil Classification 

System).  The alluvium was observed to be slightly porous and unconsolidated.  The alluvium was 

observed to be confined to the natural drainage swales.  

 

4.2.1

4.2.2

G EOTEK



RINCON HOMES  Project No. 3775-SD  
Preliminary Geotechnical Evaluation  May 19, 2022 
Proposed Guajome Crest Development, Oceanside, California Page 5 
 

 

 Quaternary-age Colluvium (Map Symbol Qcol) 

Quaternary colluvium was encountered in test pits TP-1 and TP-3 through TP-8 generally 1-2 

feet thick, but was observed to be 3 feet thick at location TP-6.  The colluvium consisted of silty 

fine to medium sand, light brown to dark brown in color, damp to moist, loose, and some surficial 

vegetation and roots in the upper 6 inches (SM soil type based upon the Unified Soil Classification 

System, USCS).  The colluvium was also observed to be slightly porous and unconsolidated. 

 Tertiary-age Santiago Formation (Map Symbol Tsa) 

Tertiary-age Santiago Formation was encountered in all test pits, to the full depth of exploration, 

which ranged approximately between 1 and 8 feet below existing grades.  This material consisted 

of fine to coarse sandstone with some gravels (SW soil type based upon USCS), light tan with 

orange oxidization in color, dry, an increase in density with depth, and quartz rich.  The formation 

was found to be slightly weathered at the upper one foot but became less weathered with depth.  

All test pits were terminated shallow of maximum equipment reach due to refusal of 

advancement.  Occasional pockets of siltstone (rip up clasts) were interspersed throughout the 

formation and observed in test pits TP-3 through TP-9.  

4.3 SURFACE WATER AND GROUNDWATER 

 Surface Water 

Surface water was not observed during the recent site exploration.  If encountered during 

earthwork construction, surface water on this site will most likely be the result of precipitation.  

Overall site area drainage is in a southwestern direction.  Provisions for surface drainage will 

need to be accounted for by the project civil engineer. 

 Groundwater 

No groundwater was encountered during exploration of the subject site.  Based on the 

anticipated depth of removals, groundwater is not anticipated to be a factor in site development.  

Localized perched groundwater may be present but is also not anticipated to be a factor in site 

development. 

4.4 EARTHQUAKE HAZARDS 

 Surface Fault Rupture 

The geologic structure of the entire southern California area is dominated mainly by northwest-

trending faults associated with the San Andreas system.  The site is not in a seismically active 

region.  No active or potentially active fault is known to exist at this site nor is the site situated 

within an “Alquist-Priolo” Earthquake Fault Zone or a Special Studies Zone (Bryant and Hart, 2007).  

No faults transecting the site were identified on the readily available geologic maps reviewed.  
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The nearest known active fault is the Newport Inglewood-Rose Canyon fault located about 10.4 

miles to the southwest of the site. 

 Liquefaction/Seismic Settlement 

Liquefaction describes a phenomenon in which cyclic stresses, produced by earthquake-induced 

ground motion, create excess pore pressures in relatively cohesionless soils.  These soils may 

thereby acquire a high degree of mobility, which can lead to lateral movement, sliding, 

consolidation and settlement of loose sediments, sand boils and other damaging deformations.  

This phenomenon occurs only below the water table, but, after liquefaction has developed, the 

effects can propagate upward into overlying non-saturated soil as excess pore water dissipates.   

 

The factors known to influence liquefaction potential include soil type and grain size, relative 

density, groundwater level, confining pressures, and both intensity and duration of ground 

shaking.  In general, materials that are susceptible to liquefaction are loose, saturated granular 

soils having low fines content under low confining pressures. 

 

The liquefaction potential and seismic settlement potential on this site is considered negligible 

due to the apparent density of the underlying formation and lack of a shallow groundwater table. 

 Other Seismic Hazards 

The potential for landslides and rockfall is considered negligible. The potential for secondary 

seismic hazards such as seiche and tsunami is remote due to site elevation and distance from an 

open body of water.   

5. CONCLUSIONS AND RECOMMENDATIONS 

5.1 GENERAL 

Development of the site appears feasible from a geotechnical viewpoint provided that the 

following recommendations are incorporated in the design and construction phases of the 

development.  The following sections present general recommendations for currently anticipated 

site development plans. 

5.2 EARTHWORK CONSIDERATIONS 

 General 

Earthwork and grading should be performed in accordance with the applicable grading ordinances 

of the City of Oceanside, the 2019 (or current) California Building Code (CBC), and 

4.4.2
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recommendations contained in this report.  The Grading Guidelines included in Appendix C 

outline general procedures and do not anticipate all site-specific situations.  In the event of 

conflict, the recommendations presented in the text of this report should supersede those 

contained in Appendix C. 

 Site Clearing and Preparation 

Site preparation should start with removal of deleterious materials, vegetations, and trees/shrubs 

in the proposed improvement areas. These materials should be disposed of properly off site.  Any 

existing underground improvements, utilities and trench backfill should also be removed or be 

further evaluated as part of site development operations.   

 Remedial Grading 

Prior to placement of fill materials and in all structural areas, the upper variable, potentially 

compressible materials should be removed. Removals should include at a minimum all alluvium 

and colluvium and the upper 2 to 3 feet of weathered Santiago Formation below existing grade.  

Based on the explored locations, and average removal depth of 3 feet from existing grades may 

be anticipated, but does not include stabilization fill keys.  The bottom of the removals should be 

observed by a GeoTek representative prior to processing the bottom for receiving placement of 

compacted fills.  Depending on actual field conditions encountered during grading, locally deeper 

and/or shallower areas of removal may be necessary. 

 

Prior to fill placement, the bottom of all removals should be scarified to a minimum depth of six 

(6) inches, moisture conditioned to slightly above optimum moisture content, and then 

compacted to at least 90% of the soil’s maximum dry density as determined by ASTM D1557 test 

procedures.  The resultant voids from remedial grading/over-excavation should be filled with 

materials placed in general accordance with Section 5.2.6 Engineered Fill of this report. 

 Cut/Fill Transition Lots 

Grading may result in a cut/fill transition at the proposed building pad finish grades.  If a geologic 

contact of Santiago bedrock against fills is encountered at finish pad grades, the cut portion should 

be over-excavated a minimum of three feet below pad grades and replaced with engineered fill.  

 Cut Lots 

Lots wholly excavated in a cut condition exposing sandstone of the Santiago Formation may 
remain as a cut lot, however, this may pose difficult excavation during post-grading and inhibit 
landscape growth.  

 Engineered Fill 

Onsite materials are generally considered suitable for reuse as engineered fill provided they are 

free from vegetation, roots, debris, and rock/concrete or hard lumps greater than six (6) inches 
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in maximum dimension.  The earthwork contractor should have the proposed excavated 

materials to be used as engineered fill at this project approved by the soils engineer prior to 

placement. 

 

Engineered fill materials should be moisture conditioned to at or above optimum moisture 

content and compacted in horizontal lifts not exceeding 8 inch in loose thickness to a minimum 

relative compaction of 90% as determined by ASTM D1557 test procedures.  

 

If fill is being placed on slopes steeper than 5:1 (horizontal : vertical), the fill should be properly 

benched into the existing slopes and a sufficient size keyway shall be constructed in accordance 

with grading guidelines presented in Appendix C. 

 Slope Construction  

An engineering geologist should observe all cut slopes. Cut slopes should expose competent 

bedrock.  If adverse structure or unsuitable materials are exposed and identified in the cut slopes, 

stabilization fills may be recommended. 

 

Where fill is to be placed against sloping ground with gradients of 5:1 (h:v) or steeper, the sloping 

ground surface should be benched to provide horizontal surfaces for fill placement.  A keyway 

should be constructed at the toe of the fill slope areas into dense natural material and in 

accordance with Plate G-3, Appendix C. 

 

The base of the keyways and benches should be sloped back into the hillside at a gradient of at 

least two percent.  The base of the benches should be evaluated by a representative of GeoTek 

prior to processing.  Upon approval, the exposed materials should be moistened to at least the 

optimum moisture content and densified to a relative compaction of at least 90 percent (ASTM 

D1557).  Details showing slope construction are presented in Appendix C. 

 

Fill slopes should be overfilled during construction and then cut back to expose compacted soil. 

A suitable alternative would be to compact the slopes during construction and then roll the final 

slope to provide a dense, erosion resistant surface. 

 

Back drains should be installed in the keyways in accordance with the recommendations outlined 

in Appendix C. 

 Excavation Characteristics 

Excavations in the onsite materials can generally be accomplished with heavy-duty earthmoving 

or excavating equipment in good operating condition. The upper zone of the Santiago Formation 

is anticipated to be rippable with conventional heavy earth moving equipment in good working 
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order.  As mentioned in Section 5.2.5, lots wholly excavated in a cut condition exposing sandstone 

of the Santiago Formation may pose difficult excavation during post-grading and inhibit landscape 

growth.  

 Shrinkage and Bulking 

Several factors will impact earthwork balancing on the site, including undocumented fill shrinkage, 

trench spoil from utilities and footing excavations, as well as the accuracy of topography. 

 

Shrinkage and bulking are largely dependent upon the degree of compactive effort achieved during 

construction.  For planning purposes, a shrinkage factor of 5 percent may be considered for fills 

generated from alluvial and colluvial sources.  For excavations in the sandstone, a bulking factor 

of 10 percent may be considered.  Subsidence should not be a factor on the subject site due to 

the presence of bedrock if removals are completed as recommended.  

 Trench Excavations and Backfill 

Temporary excavations within the onsite materials should be stable at 1:1 inclinations for short 

durations during construction, and where cuts do not exceed 10 feet in height.  Temporary cuts 

to a maximum height of 4 feet can be excavated vertically. 

 

Trench excavations should conform to Cal-OSHA regulations.  The contractor should have a 

competent person, per OSHA requirements, on site during construction to observe conditions 

and to make the appropriate recommendations. 

 

Utility trench backfill should be compacted to at least 90% relative compaction of the maximum 

dry density as determined by ASTM D1557 test procedures.  Under-slab trenches should also be 

compacted to project specifications.   

 

Onsite materials may not be suitable for use as bedding material but should be suitable as backfill 

provided particles larger than 6± inches are removed. 

 

Compaction should be achieved with a mechanical compaction device.  Ponding or jetting of 

trench backfill is not recommended.  If backfill soils have dried out, they should be thoroughly 

moisture conditioned prior to placement in trenches. 

 

5.2.9

5.2.10
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5.3 DESIGN RECOMMENDATIONS 

 Stormwater Infiltration 

Many factors control infiltration of surface waters into the subsurface, such as consistency of 

native soils and bedrock, geologic structure, fill consistency, material density differences, and 

existing groundwater conditions.  

 

The hydrological unit as mapped by the USDA is a group “D”. Percolation testing and infiltration 

analysis indicates that the site could be considered to be classified as a hydrological group B, 

which consist of soils that are deeper than 40 inches to a water impermeable layer and a water 

table are in group B if the saturated hydraulic conductivity of all soil layers within 40 inches of 

the surface is between 0.57 and 1.42 inches per hour. 

 

The percolation tests were performed in areas of natural drainage.  Drainage environment 

characteristics should not be correlated to colluvial or Santiago Formation.  Areas outside alluvial 

areas in drainage swales are considered to be consistent with hydrological group “D”. 

 

Discussions were performed with the BMP design team (PLSA), regarding proposed locations.  

No reasonable alternative design location is feasible, from the locations presented on Figure 2. 

GeoTek has reviewed mandatory consideration and optional considerations as recommended in 

the City of Oceanside BMP design Manual and are outlined as follows: 

 

5.3.1.1 Is the BMP within 100 feet of contaminated soils. 

A review of GeoTracker.com, did not present a source of uncontrolled contaminant release 

within 100 feet of the proposed BMP basins. 

 

5.3.1.2 Is the BMP within 100 feet of industrial activities lacking source control. 

A review of GeoTracker.com, did not present a source of uncontrolled contaminant release 

within 100 feet of the proposed BMP basins. 

 

5.3.1.3 Is the BMP within 100 feet of well/groundwater basin 

A review of Geotracker.com and California Water Resources Board interactive well and 

groundwater maps did not identify well or groundwater data information on or nearby the site.  

Groundwater was not encountered in during GeoTek’s field exploration. 

 

5.3.1
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5.3.1.4 Is the BMP within 50 feet of septic tanks/leach fields. 

Based on a review of the site and historical aerial and satellite imagery, septic tanks/leach fields 

are not anticipated to be within 50 feet of the BMPs nor on site. 

 

5.3.1.5 Is the BMP within 10 feet of structures/tanks/walls 

Based on the proposed development, the BMP is not located within 10 feet of 

structures/tanks/walls.  It is common for basins to require retaining walls, if progressive design 

includes walls within 10 feet of the basin, a no infiltration is recommended. 

 

5.3.1.6 Is the BMP within 10 feet of sewer utilities. 

The proposed BMP is within 10 feet of a street.  Sewer utilities have not yet been design, but ar 

not always along the center of a street’s alignment. 

 

5.3.1.7 Is the BMP within 10 feet of groundwater. 

Groundwater was not encountered in during GeoTek’s field exploration. Near the proposed 

BMPs to depths explored of 6.5 feet below existing groundsurface.  Considering the grades at 

the proposed basin are elevated and a typical five foot bottom of basin, no groundwater is 

anticipated to be present within ten feet of the BMP. 

 

5.3.1.8 Is the BMP within hydric soils 

Hydric soils are environments where low oxygen soil environment exists due to long term 

saturation of soils.  Sloping topography of the site does not provide an environment that 

promotes hydric soils. 

 

5.3.1.9 Is the BMP within highly liquefiable soils and has connectivity to structures. 

Santiago formational soils are within the near surface and are not susceptible to liquefaction. 

 

5.3.1.10 Is the BMP within 1.5 times the height of adjacent steep slopes (>25%). 

The BMP is located within 1.5 times the height of an adjacent steep slope. 

 

5.3.1.11  Has City staff assigned “Restricted” infiltration category.  

GeoTek is not aware that City staff have assigned a restricted infiltration category to the site. 
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5.3.1.12  Is the BMP within fill depths of >5 feet (existing or proposed). 

In the areas of the BMPs remedial grading quantities of approximately three feet plus design fills 

of seven feet for a fill column of ten feet. Anticipating a bottom of basin depth of five feet, there 

is still approximately five feet of structural fills underneath the BMP. 

 

GeoTek does not recommend full or partial infiltration.  Concentrated infiltration of surface 

waters has the potential to change the soil strength and unit weight which can result in an increase 

of seepage forces to the fill slopes within the subject site.  These adverse effects can increase risk 

of slope instability.  We recommend filtration of stormwater in lieu of infiltration.  

 Foundation Design Criteria 

Preliminary foundation design criteria, in general conformance with the 2019 CBC, are presented 

herein. These are typical design criteria and are not intended to supersede the design by the 

structural engineer.  The preliminary recommendations presented below.  

 

Based on visual classification of materials encountered onsite and as verified by laboratory testing, 

site soils are anticipated to exhibit a “very low” (EI < 20) expansion index per ASTM D4829.  

Additional laboratory testing should be performed at the time of supplemental geotechnical 

evaluations and upon completion of site grading to verify the expansion potential and plasticity 

index of the subgrade soils. The following criteria for design of foundations are preliminary.  

Additional laboratory testing of the samples obtained during grading should be performed and 

final recommendations should be based on as-graded soil conditions. 
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*Code minimums per Table 1809.7 of the 2019 CBC should be complied with. 

 

It should be noted that the above recommendations are based on soil support characteristics 

only. The structural engineer should design the slab and beam reinforcement based on actual 

loading conditions. 

 

The following recommendations should be implemented into the design: 

 

 An allowable bearing capacity of 2,000 pounds per square foot (psf) may be 

considered for design of continuous and perimeter footings that meet the depth and 

width requirements in the table above.  This value may be increased by 300 psf for 

each additional 12 inches in depth and 300 psf for each additional 12 inches in width 

to a maximum value of 3,000 psf.  Additionally, an increase of one-third may be applied 

when considering short-term live loads (e.g., seismic and wind loads).  It may be 

possible to utilize a higher allowable soil bearing pressure for foundations directly 

supported by bedrock.  The determination of an allowable soil bearing pressure on 

bedrock should be determined once foundation loads and elevations are known. 

 
 Structural foundations may be designed in accordance with 2019 CBC, and to 

withstand a total settlement of 1 inch and maximum differential settlement of one-

DESIGN PARAMETERS FOR CONVENTIONALLY REINFORCED SHALLOW 
FOUNDATIONS  

DESIGN PARAMETER 
DESIGN PARAMETERS FOR 

TYPICAL  
2-STORY FOUNDATION 

DESIGN PARAMETERS 
FOR TYPICAL  

2-STORY FOUNDATION 

Expansion Potential 
“Very Low” Expansion Potential  

(EI ≤ 20) 

“Low” Expansion Potential  
(21 ≤ EI ≤ 50) 

Foundation Embedment Depth or 
Minimum Perimeter Beam Depth (inches 

below lowest adjacent finished grade) 
18 - Inches 24 - Inches 

Minimum Foundation Width for 
continuous / perimeter footings* 

15 - Inches 15 - Inches 

Minimum Foundation Width for isolated 
/ column footings* 

24 – Inches (Square) 24 – Inches (Square) 

Minimum Slab Thickness (actual) 4 inches 4 inches 

Minimum Slab Reinforcing 

6” x 6” – W.1.4/W1.4 welded wire 
fabric, or 

No. 3 rebar 18” on-center, each 
way, placed in the middle one-third 

of the slab thickness 

No. 3 rebar 18” on-center, 
each way, placed in the 

middle one-third of the slab 
thickness 

Minimum Footing Reinforcement 
Two No. 4 reinforcing bars,  

one top and one bottom 
Two No. 4 reinforcing bars,  

one top and one bottom 

Pre-saturation of Subgrade Soil (percent 
of optimum moisture content) 

Minimum 100% to a depth of 12 
inches 

Minimum 110% to a depth 
of 12 inches 
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half of the total settlement over a horizontal distance of 40 feet.  Seismically induced 

settlement is considered to be minimal. 

 
 The passive earth pressure may preliminarily be computed as an equivalent fluid having 

a density of 350 psf per foot of depth, to a maximum earth pressure of 2,000 psf for 

footings founded on engineered fill.   A coefficient of friction between soil and 

concrete of 0.35 may be used with dead load forces.  When combining passive 

pressure and frictional resistance, the passive pressure component should be reduced 

by one-third. 

 
 A grade beam should be utilized across large entrances. The beam should be a 

minimum of 12 inches wide and be at the same elevation as the bottom of the 

adjoining footings. 

 

 Under Slab Moisture Membrane 

A moisture and vapor retarding system should be placed below slabs-on-grade where moisture 

migration through the slab is undesirable.  Guidelines for these are provided in the 2019 California 

Green Building Standards Code (CALGreen) Section 4.505.2 and the 2019 CBC Section 1907.1   

 

It should be realized that the effectiveness of the vapor retarding membrane can be adversely 

impacted as a result of construction related punctures (e.g., stake penetrations, tears, punctures 

from walking on the vapor retarder placed atop the underlying aggregate layer, etc.).  These 

occurrences should be limited as much as possible during construction.  Thicker membranes are 

generally more resistant to accidental puncture that thinner ones.  Products specifically designed 

for use as moisture/vapor retarders may also be more puncture resistant.  Although the CBC 

specifies a 6-mil vapor retarder membrane, it is GeoTek’s opinion that a minimum 10 mil 

membrane with joints properly overlapped and sealed should be considered, unless otherwise 

specified by the slab design professional. 

 

Moisture and vapor retarding systems are intended to provide a certain level of resistance to 

vapor and moisture transmission through the concrete, but do not eliminate it.  The acceptable 

level of moisture transmission through the slab is to a large extent based on the type of flooring 

used and environmental conditions.  Ultimately, the vapor retarding system should be comprised 

of suitable elements to limit migration of water and reduce transmission of water vapor through 

the slab to acceptable levels.  The selected elements should have suitable properties (i.e., 

thickness, composition, strength, and permeability) to achieve the desired performance level. 

 

Moisture retarders can reduce, but not eliminate, moisture vapor rise from the underlying soils 

up through the slab.  Moisture retarder systems should be designed and constructed in 
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accordance with applicable American Concrete Institute, Portland Cement Association, Post-

Tensioning Concrete Institute, ASTM and California Building Code requirements and guidelines. 

 

GeoTek does not practice in the field of moisture vapor transmission evaluation/migration since 

that practice is not a geotechnical discipline.  Therefore, GeoTek recommends that a qualified 

person, such as the flooring contractor, structural engineer, architect, and/or other experts 

specializing in moisture control within the building be consulted to evaluate the general and 

specific moisture and vapor transmission paths and associated potential impact on the proposed 

construction.  That person (or persons) should provide recommendations relative to the slab 

moisture and vapor retarder systems and for migration of potential adverse impact of moisture 

vapor transmission on various components of the structures, as deemed appropriate.  In addition, 

the recommendations in this report and GeoTek’s services in general are not intended to address 

mold prevention; since GeoTek, along with geotechnical consultants in general, do not practice 

in the area of mold prevention.  If specific recommendations addressing potential mold issues are 

desired, then a professional mold prevention consultant should be contacted.   

 

 Miscellaneous Foundation Recommendations 

 

 To reduce moisture penetration beneath the slab on grade areas, utility trenches 

should be backfilled with engineered fill, lean concrete, or concrete slurry where they 

intercept the perimeter footing or thickened slab edge. 
 

 Spoils from the footing excavations should not be placed in the slab-on-grade areas 

unless properly moisture-conditioned, compacted and tested. The excavations should 

be free of loose/sloughed materials and be neatly trimmed at the time of concrete 

placement. 

 Foundation Setbacks 

Where applicable, the following setbacks should apply to all foundations.  Any improvements not 

conforming to these setbacks may be subject to lateral movements and/or differential 

settlements: 

 

 The outside bottom edge of all footings should be set back a minimum of H/3 (where 

H is the slope height) from the face of any descending slope.  The setback should be 

at least 7 feet and need not exceed 40 feet. 

 

 The bottom of all footings for structures near retaining walls should be deepened so 

as to extend below a 1:1 projection upward from the bottom inside edge of the wall 
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stem.  This applies to the existing retaining walls along the perimeter if they are to 

remain. 

 

 The bottom of any existing foundations for structures should be deepened to extend 

below a 1:1 projection upward from the bottom of the nearest excavation. 

 Seismic Design Parameters 

The site is located at approximately 33.24404557 degrees west latitude and -117.26580712 

degrees north longitude.  Site spectral accelerations (Ss and S1), for 0.2 and 1.0 second periods 

for a risk targeted two (2) percent probability of exceedance in 50 years (MCER) were 

determined using the web interface provided by SEAOC/OSHPD (https://seismicmaps.org) to 

access the USGS Seismic Design Parameters.  Due to the very apparent density of the underlying 

sandstone, a Site Class “C” is considered appropriate for this site.  The results, based on ASCE 

7-16 and the 2019 CBC, are presented in the following table: 

 

SITE SEISMIC PARAMETERS 
Mapped 0.2 sec Period Spectral Acceleration, Ss 0.924g 
Mapped 1.0 sec Period Spectral Acceleration, S1 0.341g 

Site Coefficient for Site Class “C”, Fa 1.2 

Site Coefficient for Site Class “C”, Fv 1.5 
Maximum Considered Earthquake (MCER) Spectral 
Response Acceleration for 0.2 Second, SMS 

1.109g 

Maximum Considered Earthquake (MCER) Spectral 
Response Acceleration for 1.0 Second, SM1 

0.512g 

5% Damped Design Spectral Response 
Acceleration Parameter at 0.2 Second, SDS 

0.739g 

5% Damped Design Spectral Response 
Acceleration Parameter at 1 second, SD1 

0.341g 

Site Modified Peak Ground Acceleration (PGAM) 0.478g 
Seismic Design Category D 

 Soil Sulfate Content and Corrosivity 

Sulfate content test results indicate water soluble sulfate is less than 0.1 percent by weight, which 

is considered “S0” as per Table 19.3.1.1 of ACI 318-14.   Based upon the test results, no special 

recommendations for concrete are required for this project due to soil sulfate exposure.   

 

The soil resistivity at this site was tested by others on two samples collected from TP-6 and TP-

7 during the field investigation.  The results of the testing indicate that the on-site soils are 

considered “mildly corrosive” and “corrosive” (15,410 and 4,154 ohm-cm for TP-6 and TP-7 

respectively) (Roberge, 2000) to buried ferrous metal in accordance with current standards used 

5.3.6
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by corrosion engineers.  It is recommended that a corrosion engineer be consulted to provide 

recommendations for the protection of buried ferrous metal at this site. 

 Preliminary Pavement Design 

 

Traffic indices have not been provided during this stage of site planning.  In addition, site 

conditions have not been graded to a final design to evaluate specific pavement subgrade 

conditions.  Therefore, the minimum structural sections based on the City of Oceanside’s 

Engineers Design and Processing Manual’s Streets-Design Criteria (Oceanside, 2017) are 

presented below. 

 

PRELIMINARY ASPHALT PAVEMENT STRUCTURAL 

SECTION FOR ON-SITE STREETS 

 Design Criteria 
Asphaltic Concrete (AC) 

Thickness (inches) 

Aggregate Base (AB) 

Thickness (inches) 

Local Street 3.0 6.0 

Local Street 4.0 5.0 

 

As noted in the Design and Processing Manual document, actual structural pavement design is to 

be determined by the geotechnical engineer’s testing (R-Value) of the subgrade.  Thus, the actual   

R-Value of the subgrade soils can only be determined at the completion of grading for street 

subgrades and the above values are subject to change based laboratory testing of the as-graded 

soils near subgrade elevations.  

 

Asphalt concrete and aggregate base should conform to current Caltrans Standard Specifications 

Section 39 and 26-1.02, respectively.  As an alternative, asphalt concrete can conform to Section 

203-6 of the current Standard Specifications for Public Work (Green Book).  Crushed aggregate 

base or crushed miscellaneous base can conform to Section 200-2.2 and 200-2.4 of the Green 

Book, respectively.  Pavement base should be compacted to at least 95 percent of the ASTM 

D1557 laboratory maximum dry density as determined by ASTM D 1557 test procedures  

 

All pavement installation, including preparation and compaction of subgrade, compaction of base 

material, placement and rolling of asphaltic concrete, should be done in accordance with the City 

of Oceanside specifications, and under the observation and testing of GeoTek and a City 

Inspector where required.  Jurisdictional minimum compaction requirements in excess of the 

aforementioned minimums may govern. 

5.3.8
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 Portland Cement Concrete (PCC) 

As an option, Portland Cement concrete (PCC) pavements could also be used at the site for the 

pavement areas.  Based on the traffic loading provided, the following recommended minimum 

PCC pavement section is provided for these areas: 

 

  6 Inches Portland Cement Concrete (PCC) over 

  6 Inches Aggregate Base (AB) over 

  12-inches compacted subgrade to 95% per ASTM D 1557 

 

For the PCC options, it is recommended concrete having a minimum 28-day flexural strength of 

650 psi be used.  A maximum joint spacing of 15 feet is also recommended. 

 

5.4 RETAINING WALL DESIGN AND CONSTRUCTION 

 General Design Criteria 

Preliminary grading plans are not yet available. If retaining walls are added at a later date, the 

recommendations presented herein may apply to typical masonry or concrete vertical retaining 

walls to a maximum height of 6 feet.  The 2019 CBC only requires the additional earthquake 

induced lateral force be considered on retaining walls in excess of six (6) feet in height.  

Therefore, additional review and recommendations should be requested for higher walls. 

 

Retaining wall foundations embedded a minimum of 18 inches into engineered fill or dense 

formational materials should be designed using an allowable bearing capacity of 2,000 psf.  This 

value may be increased by 300 psf for each additional 12 inches in depth and 300 psf for each 

additional 12 inches in width to a maximum value of 3,000 psf.  An increase of one-third may be 

applied when considering short-term live loads (e.g., seismic and wind loads).  The passive earth 

pressure may be computed as an equivalent fluid having a density of 350 psf per foot of depth, to 

a maximum earth pressure of 3,500 psf.  A coefficient of friction between soil and concrete of 

0.35 may be used with dead load forces.  When combining passive pressure and frictional 

resistance, the passive pressure component should be reduced by one-third.   

 

An equivalent fluid pressure approach may be used to compute the horizontal active pressure 

against the wall.  The appropriate fluid unit weights are given in the table below for specific slope 

gradients of retained materials utilizing imported select materials. 
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Surface Slope of 

Retained Materials 

(H:V) 

Equivalent Fluid Pressure 

(PCF) 

Select Backfill* 

Level 40 

2:1 65 

*Select backfill should consist of approved materials with an 
EI<20 and should be provided throughout the active zone. 

 

The above equivalent fluid weights do not include other superimposed loading conditions such 

as expansive soil, vehicular traffic, structures, seismic conditions or adverse geologic conditions. 

 Restrained Retaining Walls 

Any retaining wall that will be restrained prior to placing backfill or walls that have male or 

reentrant corners should be designed for at-rest soil conditions using an equivalent fluid pressure 

of 65 pcf (select backfill), plus any applicable surcharge loading.  For areas having male or reentrant 

corners, the restrained wall design should extend a minimum distance equal to twice the height 

of the wall laterally from the corner, or as otherwise determined by the structural engineer. 

 Wall Backfill and Drainage 

Wall backfill should include a minimum one (1) foot wide section of ¾ to 1-inch clean crushed 

rock (or approved equivalent).  The rock should be placed immediately adjacent to the back of 

wall and extend up from the backdrain to within approximately 12 inches of finish grade.  The 

upper 12 inches should consist of compacted onsite materials.  If the walls are designed using the 

“select” backfill design parameters, then the “select” materials shall be placed within the active 

zone as defined by a 1:1 (H:V) projection from the back of the retaining wall footing up to the 

retained surface behind the wall.  Presence of other materials might necessitate revision to the 

parameters provided and modification of wall designs. 

 

The backfill materials should be placed in lifts no greater than 8-inches in thickness and compacted 

to a minimum of 90% of the maximum dry density as determined in accordance with ASTM Test 

Method D 1557.  Proper surface drainage needs to be provided and maintained.  Water should 

not be allowed to pond behind retaining walls.  Waterproofing of site walls should be performed 

where moisture migration through the wall is undesirable. 

 

Retaining walls should be provided with an adequate pipe and gravel back drain system to reduce 

the potential for hydrostatic pressures to develop.  A 4-inch diameter perforated collector pipe 

(Schedule 40 PVC, or approved equivalent) in a minimum of one (1) cubic foot per lineal foot of 

3/8 to one (1) inch clean crushed rock or equivalent, wrapped in filter fabric should be placed 
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near the bottom of the backfill and be directed (via a solid outlet pipe) to an appropriate disposal 

area.   

 

As an alternative to the drain, rock and fabric, a pre-manufactured wall drainage product 

(example: Mira Drain 6000 or approved equivalent) may be used behind the retaining wall.  The 

wall drainage product should extend from the base of the wall to within two (2) feet of the 

ground surface.  The subdrain should be placed in direct contact with the wall drainage product. 

 

Drain outlets should be maintained over the life of the project and should not be obstructed or 

plugged by adjacent improvements. 

6. CONCRETE FLATWORK 

6.1 GENERAL CONCRETE FLATWORK 

 Exterior Concrete Slabs and Sidewalks 

Exterior concrete slabs, sidewalks and driveways should be designed using a four-inch minimum 

thickness.  Some shrinkage and cracking of the concrete should be anticipated because of typical 

mix designs and curing practices typically utilized in construction. 

 

Sidewalks and driveways may be under the jurisdiction of the governing agency.  If so, 

jurisdictional design and construction criteria would apply, if more restrictive than the 

recommendations presented in this report.  

 

Subgrade soils should be pre-moistened prior to placing concrete.  The subgrade soils below 

exterior slabs, sidewalks, driveways, etc. should be pre-saturated to a minimum of 100 percent 

(for “very low” expansivity) of the optimum moisture content to a depth of 12 inches. 

 

All concrete installation, including preparation and compaction of subgrade, should be done in 

accordance with the City of Oceanside specifications, and under the observation and testing of 

GeoTek, Inc. and a City inspector, if necessary. 

 Concrete Performance 

Concrete cracks should be expected.  These cracks can vary from sizes that are essentially 

unnoticeable to more than 1/8 inch in width.  Most cracks in concrete, while unsightly, do not 

significantly impact long-term performance.  While it is possible to take measures (proper 

6.1.2
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concrete mix, placement, curing, control joints, etc.) to reduce the extent and size of cracks that 

occur, some cracking will occur despite the best efforts to minimize it.  Concrete undergoes 

chemical processes that are dependent on a wide range of variables, which are difficult, at best, 

to control.  Concrete, while seemingly a stable material, is subject to internal expansion and 

contraction due to external changes over time. 

 

One of the simplest means to control cracking is to provide weakened control joints for cracking 

to occur along.  These do not prevent cracks from developing; they simply provide a relief point 

for the stresses that develop.  These joints are a widely accepted means to control cracks but 

are not always effective.  Control joints are more effective the more closely spaced they are.  

GeoTek, Inc. suggests that control joints be placed in two directions and located a distance apart 

approximately equal to 24 to 36 times the slab thickness. 

7. POST CONSTRUCTION CONSIDERATIONS 

7.1 LANDSCAPE MAINTENANCE AND PLANTING 

Water has been shown to weaken the inherent strength of soil, and slope stability is significantly 

reduced by overly wet conditions.  Positive surface drainage away from graded slopes should be 

maintained and only the amount of irrigation necessary to sustain plant life should be provided 

for planted slopes.  Controlling surface drainage and runoff and maintaining a suitable vegetation 

cover can minimize erosion.  Plants selected for landscaping should be lightweight, deep-rooted 

types that require little water and are capable of surviving the prevailing climate. 

 

Overwatering should be avoided.  The soils should be maintained in a solid to semi-solid state as 

defined by the materials Atterberg Limits.  Care should be taken when adding soil amendments 

to avoid excessive watering.  Leaching as a method of soil preparation prior to planting is not 

recommended.  An abatement program to control ground-burrowing rodents should be 

implemented and maintained.  This is critical as burrowing rodents can decreased the long-term 

performance of slopes. 

 

It is common for planting to be placed adjacent to structures in planter or lawn areas.  This will 

result in the introduction of water into the ground adjacent to the foundation.  This type of 

landscaping should be avoided.  If used, then extreme care should be exercised with regard to 

the irrigation and drainage in these areas.  Waterproofing of the foundation and/or subdrains may 

be warranted and advisable.  GeoTek could discuss these issues, if desired, when plans are made 

available. 
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7.2 DRAINAGE 

The need to maintain proper surface drainage and subsurface systems cannot be overly emphasized.  

Positive site drainage should be maintained at all times.  Drainage should not flow uncontrolled down 

any descending slope.  Water should be directed away from foundations and not allowed to pond 

or seep into the ground adjacent to the footings.  Site drainage should conform to Section 1804.4 

of the 2019 CBC.  Roof gutters and downspouts should discharge onto paved surfaces sloping away 

from the structure or into a closed pipe system which outfalls to the street gutter pan or directly 

to the storm drain system.  Pad drainage should be directed toward approved areas and not be 

blocked by other improvements. 

 

7.3 PLAN REVIEW AND CONSTRUCTION OBSERVATIONS 

GeoTek recommends that site grading, specifications, retaining wall/shoring plans and foundation 

plans be reviewed by this office prior to construction to check for conformance with the 

recommendations of this report.  Additional recommendations may be necessary based on these 

reviews.  It is also recommended that GeoTek representatives be present during site grading and 

foundation construction to check for proper implementation of the geotechnical 

recommendations.  The owner/developer should have GeoTek’s representative perform at least 

the following duties:  

 

 Observe site clearing and grubbing operations for proper removal of unsuitable materials. 

 Observe and bottom of removals prior to fill placement. 

 Evaluate the suitability of on-site and import materials for fill placement and collect soil 

samples for laboratory testing when necessary. 

 Observe the fill for uniformity during placement, including utility trenches.   

 Observe and test the fill for field density and relative compaction. 

 Observe and probe foundation excavations to confirm suitability of bearing materials. 

 

If requested, a construction observation and compaction report can be provided by GeoTek, 

which can comply with the requirements of the governmental agencies having jurisdiction over 

the project.  GeoTek recommends that these agencies be notified prior to commencement of 

construction so that necessary grading permits can be obtained. 
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8. LIMITATIONS 

The scope of this evaluation is limited to the area explored that is shown on the Geotechnical 

Map (Figure 2).  This evaluation does not and should in no way be construed to encompass any 

areas beyond the specific area of proposed construction as indicated to us by the client.  The 

scope is based on GeoTek’s understanding of the project and the client’s needs, GeoTek’s 

proposal (Proposal No. P-0900321-SD) dated October 20th, 2021, and geotechnical engineering 

standards normally used on similar projects in this region. 

 

The materials observed on the project site appear to be representative of the area; however, soil 

and bedrock materials vary in character between excavations and natural outcrops, or conditions 

exposed during site construction.  Site conditions may vary due to seasonal changes or other 

factors.  GeoTek, Inc. assumes no responsibility or liability for work, testing or recommendations 

performed or provided by others. 

 

Since GeoTek’s recommendations are based on the site conditions observed and encountered, 

and laboratory testing, GeoTek’s conclusions and recommendations are professional opinions 

that are limited to the extent of the available data.  Observations during construction are 

important to allow for any change in recommendations found to be warranted.  These opinions 

have been derived in accordance with current standards of practice and no warranty is expressed 

or implied.  Standards of practice are subject to change with time. 
  

G EOTEK



RINCON HOMES  Project No. 3775-SD  
Preliminary Geotechnical Evaluation  May 19, 2022 
Proposed Guajome Crest Development, Oceanside, California Page 24 
 

 

9. SELECTED REFERENCES 

American Society of Civil Engineers (ASCE), 2016, “Minimum Design Loads for Buildings and 
Other Structures,” ASCE/SEI 7-16. 

ASTM International (ASTM), “ASTM Volumes 4.08 and 4.09 Soil and Rock.”  

Bryant, W.A., and Hart, E.W., 2007, "Fault Rupture Hazard Zones in California, Alquist-Priolo 
Earthquake Fault Zoning Act with Index to Earthquake Fault Zones Maps," California 
Geological Survey: Special Publication 42. 

California Code of Regulations, Title 24, 2019 “California Building Code,” 2 volumes. 

California Geological Survey (CGS, formerly referred to as the California Division of Mines and 
Geology), 1977, “Geologic Map of California.” 

____, 1998, “Maps of Known Active Fault Near-Source Zones in California and Adjacent 
Portions of Nevada,” International Conference of Building Officials. 

City of Oceanside, 2016, “City of Oceanside BMP Design Manual” 

City of Oceanside, 2017, “Engineers Design and Processing Manual,” Chapter 2, Section 3.8.   

GeoTek, Inc., In-house proprietary information. 

Kennedy, M.P., and Tan, S.S., 2007, “Geologic Map of the Oceanside 30x60-minute Quadrangle, 
California,” California Geological Survey, Regional Geologic Map No. 2, map scale 
1:100,000. 

Pasco Laret Suiter and Associates, 2022, “Preliminary Lot Layout, Guajome Lake Road,” PLSA 
3775, one sheet, dated March 17, 2022. 

Structural Engineers Association of California/California Office of Statewide Health Planning and 

Development (SEOC/OSHPD), 2019, Seismic Design Maps web interface, 

https://seismicmaps.org 

Terzaghi, K. and Peck, R., 1967, “Soil Mechanics in Engineering Practice”, second edition. 

University of California Davis, 1997,  Soil Web Interactive Map, SoilWeb: An Online Soil Survey 

Browser | California Soil Resource Lab (ucdavis.edu), accessed May 5, 2022

G EOTEK



Rincon Homes

APN 157-412-15
NE of Albright St & Guajome Lake Rd

Oceanside, California 1384 Poinsettia Avenue, Suite A
Vista, California 92081
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RINCON HOMES  Project No. 3775-SD  
Preliminary Geotechnical Evaluation  April 19, 2022 
Proposed Guajome Crest Development, Oceanside, California Page A-1 
 
 

 

A - FIELD TESTING AND SAMPLING PROCEDURES 
 
Bulk Samples (Large) 
These samples are normally large bags of earth materials over 20 pounds in weight collected 
from the field by means of hand digging or exploratory cuttings. 
 
B – BORING/TRENCH LOG LEGEND 
 
The following abbreviations and symbols often appear in the classification and description of soil 
and rock on the logs of borings/trenches: 

 

SOILS 

USCS Unified Soil Classification System 

f-c Fine to coarse 

f-m Fine to medium 

GEOLOGIC 

B: Attitudes Bedding: strike/dip 

J: Attitudes Joint: strike/dip 

C: Contact line 
……….. Dashed line denotes USCS material change 

  Solid Line denotes unit / formational change 
  Thick solid line denotes end of boring/trench 

(Additional denotations and symbols are provided on the log of borings/trenches) 
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GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

BB-1 AL,SA

---Small Bulk         ---Water Table

DRILL METHOD: Test Pit

DRILLER: Luna ConstructionRincon HomesCLIENT:

Guajome CrestPROJECT NAME:

MRF

Sal

LOGGED BY:

OPERATOR:

ELEVATION: 176 ft

HAMMER: -3775-SD

Oceanside, CA

PROJECT NO.:
LOCATION:

CAT 305.5E (mini) excavator

3/29/2022

RIG TYPE:
DATE:

O
th

e
rs

 MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l Laboratory Testing

D
e
p
th

 (
ft
)

S
a
m

p
le

 T
y
p
e

B
lo

w
s
/ 
6
 i
n

S
a
m

p
le

 

N
u
m

b
e
r

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

W
a
te

r 
C

o
n
te

n
t 

(%
)

 TEST PIT  NO.: TP-1

Colluvium (Qcol)

Silty fine to medium SAND, brown, loose, damp, roots

Santiago Formation (Tsa)

 
Fine to coarse SANDSTONE, yellow to light tan with orange 

oxidation, dry, subangular grains with some fine gravels, quartz rich 

 

Fine to coarse SANDSTONE begins turning more yellow with more 

5
frequent gravels and quartz, operator stuggles to excavate, bucket

has new teeth

 

HOLE TERMINATED AT 8 FEET

10
No groundwater encountered

Backfilled with soil cuttings

 

15

 

20

 

25

 

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

30

 

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:

—

1

X

0 2

—



GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

 

---Small Bulk         ---Water Table

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:
AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

 

25

 

 

 

15

20

gray sandstones, dry, assorted fine gravels and quartz

HOLE TERMINATED AT 6.5 FEET

Alluvium (Qal)

Silty fine to medium SAND, light brown to brown, damp, roots

Silty fine to medium SAND, light brown, dry, roots

Santiago Formation (Tsa)

O
th

e
rs

 MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l

 TEST PIT  NO.: TP-2

Laboratory Testing

D
e
p
th

 (
ft
)

S
a
m

p
le

 T
y
p
e

B
lo

w
s
/ 
6
 i
n

S
a
m

p
le

 

N
u
m

b
e
r

W
a
te

r 
C

o
n
te

n
t 

(%
)

Sal

CLIENT: Rincon Homes DRILLER: Luna Construction LOGGED BY: MRF

LOCATION: Oceanside, CA ELEVATION: 143 ft DATE: 3/29/2022

PROJECT NO.: 3775-SD HAMMER: - RIG TYPE: CAT 305.5E (mini) excavator

30

Density increasing with depth

PROJECT NAME: Guajome Crest DRILL METHOD: Test Pit OPERATOR:

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

5

10

No groundwater encountered

Backfilled with soil cuttings

Fine to coarse SANDSTONE, light yellow to whilte, scattered

—

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

II

0 2

—



GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

---Small Bulk         ---Water Table

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

30

 

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:

25

 

 

20

 

 

15

 

HOLE TERMINATED AT 8 FEET

10
No groundwater encountered

Backfilled with soil cuttings

 

5

Colluvium (Qcol)

Silty fine to medium SAND, light brown to brown, moist, roots

Santiago Formation (Tsa)

Fine to coarse SANDSTONE, light yellow to white with orange

oxidation with interspersed gray siltstones, dry, gravels

and quartz rich

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

O
th

e
rs

 MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l

 TEST PIT  NO.: TP-3

Laboratory Testing

D
e
p
th

 (
ft
)

S
a
m

p
le

 T
y
p
e

B
lo

w
s
/ 
6
 i
n

S
a
m

p
le

 

N
u
m

b
e
r

W
a
te

r 
C

o
n
te

n
t 

(%
)

LOCATION: Oceanside, CA ELEVATION: 166 ft DATE: 3/29/2022

PROJECT NO.: 3775-SD HAMMER: - RIG TYPE: CAT 305.5E (mini) excavator

PROJECT NAME: Guajome Crest DRILL METHOD: Test Pit OPERATOR: Sal

CLIENT: Rincon Homes DRILLER: Luna Construction LOGGED BY: MRF

—
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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1

1

1

1

1

1

1
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GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

SW

 

---Small Bulk         ---Water Table

PROJECT NAME: Guajome Crest DRILL METHOD: Test Pit OPERATOR: Sal

CLIENT: Rincon Homes DRILLER: Luna Construction LOGGED BY: MRF

LOCATION: Oceanside, CA ELEVATION: 160 ft DATE: 3/29/2022

PROJECT NO.: 3775-SD HAMMER: - RIG TYPE: CAT 305.5E (mini) excavator

O
th

e
rs

 MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l

 TEST PIT  NO.: TP-4

Laboratory Testing

D
e
p
th

 (
ft
)

S
a
m

p
le

 T
y
p
e

B
lo

w
s
/ 
6
 i
n

S
a
m

p
le

 

N
u
m

b
e
r

W
a
te

r 
C

o
n
te

n
t 

(%
)

Colluvium (Qcol)

Silty fine to medium SAND, brown to light brown, damp, roots

Tertiary Santiago Formation (Tsa)

Fine to coarse SANDSTONE, light yellow to orange, dry, angular

grains, evidence of fluvial paleochannel and rip-up clasts from

1 foot to 3 feet tall thaleg incised channel embankment

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

SANDSTONE continues, gray and brown siltstones scattered

throughout

HOLE TERMINATED AT 8 FEET

No groundwater encountered

Backfilled with soil cuttings

 

15

 

20

      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

 

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:
AL = Atterberg Limits EI = Expansion Index

30

5

10

   SA = Sieve Analysis

25
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GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

 

---Small Bulk         ---Water Table

   SA = Sieve Analysis      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

 

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:
AL = Atterberg Limits EI = Expansion Index

25

 

HOLE TERMINATED AT 8 FEET

No groundwater encountered

Backfilled with soil cuttings

siltstone
SANDSTONE with gravels, guartes rich

O
th

e
rs

 MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l

 TEST PIT  NO.: TP-5

Laboratory Testing

D
e
p
th

 (
ft
)

S
a
m

p
le

 T
y
p
e

B
lo

w
s
/ 
6
 i
n

S
a
m

p
le

 

N
u
m

b
e
r

W
a
te

r 
C

o
n
te

n
t 

(%
)

DRILL METHOD: Test Pit OPERATOR: Sal

CLIENT: Rincon Homes DRILLER: Luna Construction LOGGED BY: MRF

ELEVATION: 173 ft DATE: 3/29/2022

PROJECT NO.: 3775-SD HAMMER: - RIG TYPE: CAT 305.5E (mini) excavator

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

PROJECT NAME: Guajome Crest

LOCATION: Oceanside, CA

Colluvium (Qcol)

Sitly fine to medium SAND, light brown to brown, damp at  6 inches,

dry below, roots

Tertiary Santiago Formation (Tsa)

Fine to coarse SANDSTONE, light yellow to white, dry, brown

15

20

30

5

10

—

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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1

1

1

1

1

1
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GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

BB-1 AL,SA,SR

---Small Bulk         ---Water Table

PROJECT NAME: Guajome Crest DRILL METHOD: Test Pit OPERATOR: Sal

CLIENT: Rincon Homes DRILLER: Luna Construction LOGGED BY: MRF

LOCATION: Oceanside, CA ELEVATION: 181 ft DATE: 3/29/2022

PROJECT NO.: 3775-SD HAMMER: - RIG TYPE: CAT 305.5E (mini) excavator

O
th

e
rs

 MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l

 TEST PIT  NO.: TP-6

Laboratory Testing

D
e
p
th

 (
ft
)

S
a
m

p
le

 T
y
p
e

B
lo

w
s
/ 
6
 i
n

S
a
m

p
le

 

N
u
m

b
e
r

W
a
te

r 
C

o
n
te

n
t 

(%
)

Colluvium (Qcol)

Silty fine to medium SAND, brown to dark brown, moist at 6 inches,

damp below, roots

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

gray siltstones.

 
HOLE TERMINATED AT 7 FEET

Santiago Formation (Tsa)

Fine to coarse SANDSTONE, white to light yellow, damp, small

amounts of quartz

5
Fine to coarse SANDSTONE, damp, micaceous, interspersed with

 

No groundwater encountered

Backfilled with soil cuttings

10

 

15

 

20

 

25

 

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

30

 

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:

X

0 2

—



GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

BB-1 MD,EI,DS,SR

 

---Small Bulk         ---Water Table

   SA = Sieve Analysis      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

 

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:
AL = Atterberg Limits EI = Expansion Index

25

30

 

 

20

 

15

No groundwater encountered

Backfilled with soil cuttings

HOLE TERMINATED AT 7.5 FEET

with some gray siltstone along rest of test pit, subrounded

O
th

e
rs

 MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l

 TEST PIT  NO.: TP-7

Laboratory Testing

D
e
p
th

 (
ft
)

S
a
m

p
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y
p
e

B
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w
s
/ 
6
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n

S
a
m

p
le

 

N
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b
e
r

W
a
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r 
C

o
n
te

n
t 

(%
)

Sal

CLIENT: Rincon Homes DRILLER: Luna Construction LOGGED BY: MRF

LOCATION: Oceanside, CA ELEVATION: 179 ft DATE: 3/29/2022

PROJECT NO.: 3775-SD HAMMER: - RIG TYPE: CAT 305.5E (mini) excavator

PROJECT NAME: Guajome Crest DRILL METHOD: Test Pit OPERATOR:

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

5

Colluvium (Qcol)

Silty fine to medium SAND, dark brown, moist, roots

Tertiary Santiago Formation (Tsa)

Fine to coarse SANDSTONE, white to light gray, damp, micaceous

Intersparsed orange SANDSTONE to total depth

Fine to coarse SANDSTONE, white, scattered orange sandstone

10

—

1
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1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

II

0 2

—



GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

 

---Small Bulk         ---Water Table

   SA = Sieve Analysis      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

 

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:
AL = Atterberg Limits EI = Expansion Index

25

 

 

 

HOLE TERMINATED AT 7.5 FEET

Fine to coarse SANDSTONE, light yellow to light tan, dry, 

interspersed siltstones and quartz

No groundwater encountered

Backfilled with soil cuttings

Laboratory Testing

D
e
p
th

 (
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)

S
a
m

p
le
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B
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Test Pit OPERATOR: Sal

CLIENT: Rincon Homes DRILLER: Luna Construction LOGGED BY: MRF

168 ft DATE: 3/29/2022

PROJECT NO.: 3775-SD HAMMER: - RIG TYPE: CAT 305.5E (mini) excavator

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

O
th

e
rs

 

PROJECT NAME: Guajome Crest DRILL METHOD:

LOCATION: Oceanside, CA ELEVATION:

density increasing with depth

Colluvium (Qcol)

Silty fine to medium SAND, brown, damp, loose, some roots

Santiago Formation (Tsa)

Medium to coarse SANDSTONE, light brown to brown, damp, 

medium dense, interspersed gray cobbles and quartz

MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l

 TEST PIT  NO.: TP-8
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GeoTek, Inc.

LOG OF EXPLORATORY TRENCH

SM

 

---Small Bulk         ---Water Table

   SA = Sieve Analysis      RV =  R-Value Test

SR = Sulfate/Resisitivity Test SH = Shear Test    CO =  Consolidation test      MD = Maximum Density

 

L
E
G
E
N
D Sample type:              ---Ring ---SPT ---Large Bulk

Lab testing:
AL = Atterberg Limits EI = Expansion Index

25

 

 

 

HOLE TERMINATED AT 7.5 FEET

Fine to coarse SANDSTONE, light yellow to light tan, damp, medium 

dense, scattered orange sandstone, small amounts of quartz and

gravels, interspersed gray siltstone

No groundwater encountered

Backfilled with soil cuttings

Laboratory Testing

D
e
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th

 (
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Test Pit OPERATOR: Sal

CLIENT: Rincon Homes DRILLER: Luna Construction LOGGED BY: MRF

149 ft DATE: 3/29/2022

PROJECT NO.: 3775-SD HAMMER: - RIG TYPE: CAT 305.5E (mini) excavator

D
ry

 D
e
n
s
it
y
  
  

(p
c
f)

O
th

e
rs

 

PROJECT NAME: Guajome Crest DRILL METHOD:

LOCATION: Oceanside, CA ELEVATION:

Density increasing with depth

Alluvium (Qal)

Silty fine to medium SAND, brown to dark brown, moist until 6

inches, loose, some roots

Santiago Formation (Tsa)

Fine to coarse SANDSTONE, orange to red contact, dipping NE

MATERIAL DESCRIPTION AND COMMENTS

SAMPLES

U
S

C
S

 S
y
m

b
o
l

 TEST PIT  NO.: TP-9
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Job No.:   3775-SD                    .

Date:    3/30/22                         .

After Test:    55"                          

Reading 

No.
Time 

Time 

Interval

(Min)

Total 

Depth of 

Hole

 (Inches)

Initial 

Water 

Level

 (Inches)

Final 

Water 

Level

 (Inches)

 

∆ In Water 

Level

 (Inches)

Comments

1 8:30 30 55 18 21 3 Wet hole upon arrival

2 9:00 30 55 18 22 4

3 9:30 30 55 18 22 4

4 10:00 30 55 18 21 3

5 10:30 30 55 18 21 3

6 11:00 30 55 18 21 3

7 11:30 30 55 18 20 2

8 12:00 30 55 18 20.5 2.5

9 12:30 30 55 18 20 2

10 13:00 30 55 18 20 2

11 13:30 30 55 18 20 2

12 14:00 30 55 18 20 2

13 14:30 30 55 18 19 1

PERCOLATION DATA SHEET

Project:          Guajome Crest                                                                                                                     

Test Hole No.:    P-1                                                 Tested By:     MRF                                      ,

Depth of Hole As Drilled:   55"                                 Before Test: ___55"______________________                                            



Equation - It = 

Havg = (HO+HF)/2 =

It = Inches per Hour0.08

Total Test Hole Depth, DT = 55

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 37.00

HF = DT - DF = 36.00

ΔH = ΔD = HO- HF = 1.00

36.50

Final Depth to Water, DF = 19.00

Test Hole Radius, r = 3.00

Initial Depth to Water, DO = 18

Time Interval, Δt = 30

Client: Rincon

Project:

Project No: 3775-SD

Date: 4/4/2022

Boring No. P-1

Infiltration Rate (Porchet Method)

Guajome Crest

G EOT E K



Job No.:   3775-SD                    .

Date:    3/30/22                         .

After Test:   50.5"                          

Reading 

No.
Time 

Time 

Interval

(Min)

Total 

Depth of 

Hole

 (Inches)

Initial 

Water 

Level

 (Inches)

Final 

Water 

Level

 (Inches)

 

∆ In Water 

Level

 (Inches)

Comments

1 8:30 30 50.5 18 25 7 Dry hole upon arrival

2 9:00 30 50.5 18 26 8

3 9:30 30 50.5 18 27 9

4 10:00 30 50.5 18 27 9

5 10:30 30 50.5 18 26 8

6 11:00 30 50.5 18 26 8

7 11:30 30 50.5 18 25 7

8 12:00 30 50.5 18 24.5 6.5

9 12:30 30 50.5 18 25 7

10 13:00 30 50.5 18 26 8

11 13:30 30 50.5 18 26 8

12 14:00 30 50.5 18 26 8

13 14:30 30 50.5 18 26 8

PERCOLATION DATA SHEET

Project:          Guajome Crest                                                                                                                     

Test Hole No.:    P-2                                                 Tested By:     MRF                                      ,

Depth of Hole As Drilled:   50.5"                                 Before Test: ___50.5"______________________                                            



Equation - It = 

Havg = (HO+HF)/2 =

It = Inches per Hour0.80

Total Test Hole Depth, DT = 50.5

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 32.50

HF = DT - DF = 24.50

ΔH = ΔD = HO- HF = 8.00

28.50

Final Depth to Water, DF = 26.00

Test Hole Radius, r = 3.00

Initial Depth to Water, DO = 18

Time Interval, Δt = 30

Client: Rincon

Project:

Project No: 3775-SD

Date: 4/4/2022

Boring No. P-2

Infiltration Rate (Porchet Method)

Guajome Crest

G EOT E K



Job No.:   3775-SD                    .

Date:    3/30/22                         .

After Test:    52"                          

Reading 

No.
Time 

Time 

Interval

(Min)

Total 

Depth of 

Hole

 (Inches)

Initial 

Water 

Level

 (Inches)

Final 

Water 

Level

 (Inches)

 

∆ In Water 

Level

 (Inches)

Comments

1 8:30 30 52 18 22.5 4.5 Dry upon arrival

2 9:00 30 52 18 23 5

3 9:30 30 52 18 22 4

4 10:00 30 52 18 21 3

5 10:30 30 52 18 22 4

6 11:00 30 52 18 22 4

7 11:30 30 52 18 22 4

8 12:00 30 52 18 21.5 3.5

9 12:30 30 52 18 21 3

10 13:00 30 52 18 21 3

11 13:30 30 52 18 21 3

12 14:00 30 52 18 22 4

13 14:30 30 52 18 23 5

PERCOLATION DATA SHEET

Project:          Guajome Crest                                                                                                                     

Test Hole No.:    P-3                                                 Tested By:     MRF                                      ,

Depth of Hole As Drilled:   52"                                 Before Test: ___52"______________________                                            



Equation - It = 

Havg = (HO+HF)/2 =

It = Inches per Hour

Time Interval, Δt = 30

Client: Rincon

Project:

Project No: 3775-SD

Guajome Crest

Date: 4/4/2022

Boring No. P-3

Infiltration Rate (Porchet Method)

Final Depth to Water, DF = 23.00

Test Hole Radius, r = 3.00

Initial Depth to Water, DO = 18

0.45

Total Test Hole Depth, DT = 52

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 34.00

HF = DT - DF = 29.00

ΔH = ΔD = HO- HF = 5.00

31.50

G EOT E K
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Date:
W.O.: sample ID
Client: depth
Project:

in. mm.
#200 0.0029 0.074 177.2 10.9 5.8%

Dry Weight 

Soak Time 10 Minutes

% Passing Specs

188.1

Guajome Crest

Sieve Size Particle Diameter Wt. Retained Wt. Passing

-200 WASH 
4/4/2022
3775-SD TP-1 BB-1
Rincon Homes 3-5 ft

G E O T E K



Date:
W.O.: sample ID
Client: depth
Project:

in. mm.
#200 0.0029 0.074 192.1 26.8 12.2%

Dry Weight 

Soak Time 10 Minutes

% Passing Specs

218.9

Guajome Crest

Sieve Size Particle Diameter Wt. Retained Wt. Passing

-200 WASH 
4/4/2022
3775-SD TP-6 BB-1
Rincon Homes 3-5 ft

G E O T E K



Tested/ Checked By:

Date Tested:

Sample Source:

Sample Description:

Ring Id Ring Dia. " Ring H

A Weight of compacted sample & ring

B Weight of ring

C Net weight of sample

D 
E 

Wet Weight of sample  & tare
Dry Weight of sample  & tare

Tare

F Initial Moisture Content, %

G (E*F)

H (E/167.232)
I (1.-H)   
J (62.4*I)
K (G/J)= L % Saturation

EXPANSION INDEX =

EXPANSION INDEX TEST
(ASTM D4829)

2

Tare

4.8

FINAL MOISTURE
% 

Moisture
Weight of wet 
sample & tare

 Wt. of dry 
sample & tare 

109.3

1"

130.7

207.8

4.8
184.8

4/4/2022

SATURATION DETERMINATION

22.3

12.8

61.7

10:11

371

DENSITY DETERMINATION

Wet Density, lb / ft3  (C*0.3016)

0.36
0.64

107.5

1374.0

402.1

121.3

Random

10:00 164

13:16

161
10:10

Initial

161
1 min/Wet
10 min/Dry

4/4/2022

4/4/2022
4/4/2022

4/4/2022

773.1

4"12

161

16110:16

Dry Density, lb / ft3 (D/1.F)

Project Number:

Project Name: Guajome Crest

3775-SD

Project Location:

CH

Oceanside, CA

Loading weight: 5516. grams

TP-7 BB-1

4/4/2022

Lab No

4/4/2022 13:26 161

TIME READINGDATE

Final

READINGS

Whtie Gray Fine Sand w/ Silt

3942

20.5%

5 min/Wet

G E O T E K

—



MOISTURE/DENSITY RELATIONSHIP
Client: Rincon Homes Job No.: 3775-SD

Project: Guajome Crest Lab No.: 3942
Location: Oceanside, CA

Material Type: White Gray Fine Sand w/Silt
Material Supplier: -

Material Source: -
Sample Location: TP-7 BB-1

-
Sampled By: MRF Date Sampled: 3/29/2022
Received By: MRF Date Received: 3/29/2022

Tested By: CH Date Tested: 4/4/2022
Reviewed By: - Date Reviewed: -

Test Procedure: ASTM D1557 Method: A
Oversized Material (%): 0.0 Correction Required:          yes     x     no

MOISTURE CO 8.96521 11.9258 7.44249 14.95146 8.96521 11.9258 7.4424899 14.95146
DRY DENSITY 113.5423 117.5305 113.5494 115.439

DENSITY (pcf): #DIV/0! #DIV/0! #DIV/0! #DIV/0!
DENSITY (pcf):

MOISTURE DENSITY RELATIONSHIP VALUES
Maximum Dry Density, pcf 118.2 @  Optimum Moisture, % 13.0

Corrected Maximum Dry Density, pcf @  Optimum Moisture, %

MATERIAL DESCRIPTION
Grain Size Distribution: Atterberg Limits:

% Gravel (retained on No. 4) Liquid Limit, %
% Sand (Passing No. 4, Retained on No. 200) Plastic Limit, %
% Silt and Clay (Passing No. 200) Plasticity Index, %
Classification:

Unified Soils Classification:
AASHTO Soils Classification:

108

110

112

114

116

118

120

7 8 9 10 11 12 13 14 15 16 17 18

DR
Y 

DE
NS

IT
Y,

 P
C

F

MOISTURE CONTENT, %

MOISTURE/DENSITY RELATIONSHIP CURVE DRY DENSITY (pcf):

CORRECTED DRY DENSITY (pcf):

ZERO AIR VOIDS DRY DENSITY (pcf)

S.G. 2.7

S.G. 2.8

S.G. 2.6

Poly. (DRY DENSITY (pcf):)

OVERSIZE CORRECTED

ZERO AIR VOIDS

Poly. (S.G. 2.7)

Poly. (S.G. 2.8)

Poly. (S.G. 2.6)

G EOTE K
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Job No.
Client
Project

Location
Tested by:

0 0 0 0
1 2 1 2 3 4

0.00 0.00 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00
0.85 0.85 0.86 0.86 0.86 0.86

-0.85 -0.85 -0.86 -0.86 -0.86 -0.86
0.0 0.0 0.0 0.0 0.0 0.0

0

0

NON-PLASTIC

3775-SD
Rincon Homes
Guajome Crest

Oceanside, CA

Number of Blows
Plastic Limit

Light Gray Silty M-C Sand
TP-1 BB-1

Sample Type

CH

Wt. of Dry Soil
Moisture Content %

Liquid Limit Graph

Liquid Limit

Plastic Limit

Liquid Limit

Plasticity Index

ATTERBERG LIMITS DATA

Wt. of Dish + Dry Soil
Wt. of Moisture
Wt. of Dish

Field Classification

Dish
Wt. of Dish + Wet Soil

Sample Number

Determination

20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0
40.0

10 100

M
oi

st
ur

e 
%

Number of Drops

0
10
20
30
40
50
60
70

0 10 20 30 40 50 60 70 80 90 100

Pl
as

tic
ity

 In
de

x

Liquid Limit

CL

ML & OL

CH

MH & CH

CL-ML
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Job No.
Client
Project

Location
Tested by:

0 0 0 0
1 2 1 2 3 4

0.00 0.00 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00
0.85 0.85 0.86 0.86 0.86 0.86

-0.85 -0.85 -0.86 -0.86 -0.86 -0.86
0.0 0.0 0.0 0.0 0.0 0.0

0

0

Non-plastic

3775-SD
Rincon Homes
Guajome Crest

Oceanside, CA

Number of Blows
Plastic Limit

Tan Silty M-C Sand
TP-6 BB-1

Sample Type

CH

Wt. of Dry Soil

Plasticity Index

Moisture Content %

Liquid Limit Graph

Liquid Limit

Plastic Limit

Liquid Limit

ATTERBERG LIMITS DATA

Wt. of Dish + Dry Soil
Wt. of Moisture
Wt. of Dish

Field Classification

Dish
Wt. of Dish + Wet Soil

Sample Number

Determination

20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0
40.0

10 100

M
oi

st
ur

e 
%

Number of Drops

0
10
20
30
40
50
60
70

0 10 20 30 40 50 60 70 80 90 100

Pl
as

tic
ity

 In
de

x

Liquid Limit

CL

ML & OL

CH

MH & CH

CL-ML
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                Project X REPORT S220414L
Corrosion Engineering Page 1
Corrosion Control – Soil, Water, Metallurgy Testing Lab  

29990 Technology Dr, Suite 13, Murrieta, CA  92563   Tel: 213-928-7213  Fax: 951-226-1720
www.projectxcorrosion.com

Results Only Soil Testing
for 

Guajame Crest

April 18, 2022

Prepared for: 
Chris Livesey
GeoTek, Inc.

1384 Poinsettia Ave, Suite A
Vista, CA, 92081

clivesey@geotekusa.com

Project X Job#: S220414L
Client Job or PO#: 3775-SD

Respectfully Submitted,

Eduardo Hernandez, M.Sc., P.E.         
Sr. Corrosion Consultant                                                
NACE Corrosion Technologist #16592
Professional Engineer
California No. M37102
ehernandez@projectxcorrosion.com
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 Corrosion Control – Soil, Water, Metallurgy Testing Lab 
 

 
29990 Technology Dr., Suite 13, Murrieta, CA  92563   Tel: 213-928-7213  Fax: 951-226-1720 
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Soil Analysis Lab Results

Client: GeoTek, Inc. 
Job Name: Guajame Crest 

Client Job Number: 3775-SD 
Project X Job Number: S220414L 

April 18, 2022 
Method ASTM G51 ASTM 

G200
SM 4500-D ASTM 

D4327
ASTM 
D6919

ASTM 
D6919

ASTM 
D6919

ASTM 
D6919

ASTM 
D6919

ASTM 
D6919

ASTM 
D4327

ASTM 
D4327

Bore# / Description Depth pH Redox Sulfide 
S2-

Nitrate 
NO3

-
Ammonium

NH4
+

Lithium
Li+

Sodium
Na+

Potassium
K+

Magnesium
Mg2+

Calcium
Ca2+

Fluoride
F2

--
Phosphate

PO4
3-

(ft) (mg/kg) (wt%) (mg/kg) (wt%) (Ohm-cm) (Ohm-cm) (mV) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

TP-6 BB-1 3-5 4.5 0.0005 3.2 0.0003 54,940 15,410 7.8 102 0.42 0.1 1.7 ND 73.9 11.7 13.9 2.0 1.1 1.7
TP-7 BB-1 2-4 17.7 0.0018 9.2 0.0009 16,080 4,154 9.2 108 0.33 1.1 8.0 0.01 94.9 4.5 4.8 0.5 1.7 2.6

ASTM 
G187

ASTM 
D4327

ASTM 
D4327

Resistivity 
As Rec'd  | Minimum

Sulfates
SO4

2-
Chlorides

Cl-

 
 
 

Cations and Anions, except Sulfide and Bicarbonate, tested with Ion Chromatography 
mg/kg = milligrams per kilogram (parts per million) of dry soil weight 

ND = 0 = Not Detected | NT = Not Tested | Unk = Unknown 
Chemical Analysis performed on 1:3 Soil-To-Water extract 

PPM = mg/kg (soil) = mg/L (Liquid) 
 



Project X Job Number

(Business Days) 1 urn Around Time:

Results By: Phone Fax Kmail

2Date & Received by :

run ( omnan Semw denorh
IwuOmHJ

E
E J88

D2SCKIFT1ONSAMPLE ID -BORE0 DEFnhftl COLLECTED 2

Default
Method

&

fa!co

s-

kTJ Project X
7 Corrosion Engineering
* “ •MniMnf •••»>••!•M*«l. M^t.t*kin<* I

Lab Request Sheet Chain of Custody
Phone: (213)928-7213 • Fax (951)226-1720 • www.projccDccorrosion.com

Ship Samples To: 29990 Technology Dr, Suite 13, Murrieta, CA 92563

IMPORTANT: Please complete Project and Sample Identification Data as you wonfd like it to appealin report & include this form with samples.

Company Name: GeoTek, Inc. Contact Name: Chris Livesey Phone No: 949-338-9233
Mailing Address: 1384 Poinsetta Ave, Ste A, Vista, CA 92081 Contact Email: clivesey@qeotekusa.com

Accounting Contact: Accounts Payable Invoice Email: ap@geotekusa.com; lwhite@geotekusa.com
Client Project No: 3-n5^>£> Project Name: VA(v£4r\j2 t

P.O. H: \J^ D.
..««r au>*«

M
ANAI VMSRUJI f.11



G E O T E K



GEOTEK



GEOTEK



GEOTEK



GEOTEK



GEOTEK



GEOTEK



GEOTEK



GEOTEK



GEOTEK



GEOTEK



GEOTEK



1384 Poinsettia Avenue, Suite A
Vista, California  92083

TYPICAL CANYON
CLEANOUT

STANDARD GRADING
GUIDELINES

ALTERNATES

Original Ground

3’

Loose Surface Materials

PLATE G-1

Finish Grade

3’

Suitable
Material

Suitable
Material

6” Perforated Pipe in 9 cubic feet per Lineal
Foot Clean Gravel Wrapped in Filter Fabric

Construct Benches
where slope exceeds 5:1

Bottom of Cleanout to Be At
Least 1.5 Times the Width of
Compaction Equipment

4 feet typical

Slope to Drain

Original Ground

Loose Surface Materials

Finish Grade

Suitable
MaterialConstruct Benches

where slope exceeds 5:1

Bottom of Cleanout to Be At
Least 1.5 Times the Width of
Compaction Equipment

4 feet typical

Slope to Drain

6” Perforated Pipe in 9 cubic feet
per Lineal Foot Clean Gravel
Wrapped in Filter Fabric



TYPICAL FILL SLOPE OVER
NATURAL DESCENDING SLOPE

Topsoil

Bedrock

PLATE G-2

Finish Grade

Fill Slope

Daylight Cut
Line per Plan

Project Removal
at 1 to 1

Min. 3 Feet
Compacted Fill

Colluvium
Creep Zone

Minimum 15 Feet Wide
or 1.5 Equipment

Widths for Compaction

Toe of Fill Slope
per Plan

DAYLIGHT CUT AREA OVER
NATURAL DESCENDING SLOPE

Topsoil

Structural Setback
Without Corrective Work

Project Removal
at 1 to 1

Colluvium

Creep Zone

Min.
2 Feet

Minimum 15 Feet Wide
or 1.5 Equipment

Widths for Compaction

Finish Grade

Bedrock

Min. 3 Feet
Compacted Fill

Min.
2 Feet

Compacted Fill

Compacted Fill

Topsoil
Colluvium

Creep Zone



TYPICAL FILL SLOPE OVER
CUT SLOPE

Topsoil

Bedrock

Finish Grade
2: 1 Fill Slope

4’ Typical

Colluvium
Creep Zone

Minimum 15 Feet Wide
or 1.5 Equipment

Widths for Compaction

Toe of Fill Slope
per Plan

TYPICAL FILL SLOPE

Bedrock or
Suitable Dense Material

Minimum compacted fill required
to provide lateral support.

Excavate key if width or depth
less than indicated in table above

Cut Slope

SLOPE
HEIGHT

MIN. KEY
WIDTH

MIN. KEY
DEPTH

5
10
15
20
25

>25

7
10
15
15
15

SEE TEXT

1
1.5
2

2.5
3

CONTRACTOR TO VERIFY
WITH SOIL ENGINEER

PRIOR TO CONSTRUCTION



NOTES:
1) SOIL FILL OVER WINDROW SHOULE BE 7 FEET OR PER JURISDUICTIONAL STANDARDS AND SUFFICIENT

FOR FUTURE EXCAVATIONS TO AVOID ROCKS
2) MAXIMUM ROCK SIZE IN WINDROWS IS 4 FEET MINIMUM DIAMETER
3) SOIL AROUND WINDROWS TO BE SANDY MATERIAL SUBJECT TO SOIL ENGINEER ACCEPTANCE
4) SPACING AND CLEARANCES MUST BE SUFFICIENT TO ALLOW FOR PROPER COMPACTION
5) INDIVDUAL LARGE ROCKS MAY BE BURIED IN PITS.

SEE NOTE 1

15’
MIN.3’ MIN.

3’ MIN.

MINIMUM 15’ CLEAR OR
1.5 EQUIPMENT WIDTHS

FOR COMPACTION

STAGGER ROWS
HORIZONTALLY

NO ROCKS IN
THIS ZONE

CROSS SECTIONAL VIEW

FINISH GRADE

FILL SLOPE

PLAN VIEW

FILL SLOPE

MINIMUM 15’ CLEAR OR 1.5 EQUIPMENT
WIDTHS FOR COMPACTION

MINIMUM 15’ CLEAR OR 1.5 EQUIPMENT
WIDTHS FOR COMPACTION

PLACE ROCKS END TO END

DO NOT PILE OR STACK ROCKS

SOIL TO BE PLACE AROUND AND OVER ROCKS THEN FLOODED INTO
VOIDS.  MUST COMPACT AROUND AND OVER EACH ROCK WINDROW

G E O T E K



6” Perforated Pipe in 6 cubic
feet per lineal foot clean gravel
wrapped in filter fabric outlet
pipe to gravity flow

BEDROCK COMPACTED FILL

MIN. 3 FEET
COMPACTED FILL

TERRACE DRAIN
AS REQUIRED

2
1

MIN. 15 FEET WIDE OR 1.5 EQUIPMENT
WIDTHS FOR COMPACTION

MIN. 2 FEET
EMBEDDMENT

1384 Poinsettia Avenue, Suite A
Vista, California  92083

Typical Buttress and
Stabilization Fill PLATE G-5

4” or 6” Perforated Pipe in 6 cubic
feet per lineal foot clean gravel
wrapped in filter fabric outlet pipe
to gravity flow at 2% min.



TRANSITION LOT

PROPSED FINISH GRADE

COMPETENT MATERIAL

4’ MIN.

OVEREXCAVATE  AND
RECOMPACT

PROPOSED STRUCTURE

COMPACTED FILL

3
1

OVEREXCAVATION AND BENCHING NOT
TO EXCEED INCLINATION OF 3:1 (H:V)

UNDERCUT LOT

PROPSED FINISH GRADE
PROPOSED STRUCTURE

4’ MIN.

COMPETENT MATERIAL

COMPACTED FILL

OVEREXCAVATE AND
RECOMPACT

OVEREXCAVATION TO HAVE 1%
FALL TOWARD FRONT OF LOT

Notes:
1. Removed/overexcavated soils should be recompacted in accordance with recommendations included in the text of the report.
2. Location of cut/fill transition should verified in the field during site grading.
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