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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 six exploratory borings and collection of relatively undisturbed ring and 

bulk soil samples for subsequent laboratory 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 at the address of 3060 Carmel Valley Road, San Diego, California 

92130 (see Figure 1).  The subject site is bounded to the north by a descending driveway, to the 

west by the I-5 freeway, to the east by Old El Camino Real, and to the south by Carmel Valley 

Road.  The site is currently improved with a gas station in the southeast, a True-zero Hydrogen 

Fuel station in the northeast, a convenience store in the west, a few parking spaces in the 

southwest, and a vacant asphalt pad in the north which is enclosed by a metal fence.  Topography 

relief across the entire site ranges from 46 to 33 feet above mean sea level (msl).  Surface drainage 

is directed towards the south.  

2.2 PROPOSED DEVELOPMENT 

Based on the conceptual grading plan provided by Barghausen Consulting Engineers, Inc. (BCEI, 

2021), proposed improvements include demolition of the existing store facility (fuel canopy and 

underground storage tanks will remain) and a new convenience store and new car wash.   Multiple 

vacuum stalls with be constructed along with additional parking spaces and a car wash driveway 

entrance in the north, off Old El Camino Real.  A proposed BMP stormwater tank is anticipated 
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in the southwest portion of the subject site.  Assumed improvements for the building pads are 

considered to include a single-story commercial building, underground wet and dry utilities and 

some landscaping.  Cuts and fills are proposed to be within a few feet of existing grades.   

 

It is anticipated that the convenience store and car wash 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 April 8th, 2022, consisted of a site reconnaissance and 

excavation of six exploratory borings with a truck mounted drill rig.  Borings B-1 through B-6 

were drilled to depths ranging between 15 to 30 feet below existing grade.  A representative 

from GeoTek visually logged the test borings, collected ring, standard penetration test (SPT), and 

loose bulk soil samples for laboratory analysis, and transported the samples to GeoTek’s 

laboratory. Approximate locations of the exploratory borings and percolation test holes are 

presented on the Geotechnical Map, Figure 2. A description of material encountered in the test 

pits is included in the Boring Logs in Appendix A. 

3.2 LABORATORY TESTING 

Laboratory testing was performed on ring, SPT, and 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 artificial fill and young alluvial flood plain 

deposits over Torrey Sandstone. 

 Artificial Fill (Map Symbol Af) 

Artificial fill was encountered in all borings to a maximum depth of 5 feet from existing grades.  

The artificial fill consisted of silty fine to medium sand, dry, very loose, with some surficial 

vegetation and roots in the upper 6 inches for some of the borings (SM soil type).  The fill was 

observed to increase in moisture with depth.   

 

 Young Alluvial Flood-Plain Deposits (Map Symbol Qya) 

Young alluvial deposits were encountered in all the exploratory borings at depths ranging 

between 1.5 and 29 feet below existing grades.  The alluvial deposits consisted of silty fine to 

medium sand, light brown to dark brown in color, damp to saturated, loose to very dense with 

depth, and some surficial vegetation and roots in the upper 6 inches (SM soil type).  The density 

and moisture of the deposits were observed to increase with depth until sandstone material was 

encountered or the hole was terminated. Localized perched groundwater tables were 

4.2.1 

4.2.2 
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encountered in borings B-2 through B-6 within this earth material at depths ranging between 12 

to 25 feet below existing grades. 

 Torrey Sandstone (Map Symbol Tt) 

Torrey Sandstone was encountered in boring, B-5, at a depth of 29 feet below existing grades.  

This material consisted of sandstone, light brown with green siltstone gravel, slightly moist, and 

very dense (SP soil type based upon USCS). The formation was found to be slightly weathered at 

the upper half foot but became less weathered with depth.   

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 southeastern direction.  Provisions for surface drainage will need 

to be accounted for by the project civil engineer. 

 Groundwater 

Perched groundwater was encountered during exploration of the subject site in Borings B-2 

through B-6 at depths ranging between 12 and 25 feet below existing grades.  Based on the 

anticipated depth of removals and the underlying sandstone formation, groundwater is 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.  

The nearest known active fault is the Newport Inglewood-Rose Canyon fault located about 2.63 

miles to the southeast of the site.  

 

4,2.3 

4.3.1 

4.3.2 

4A.I 
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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 San Diego, the 2019 (or current) California Building Code (CBC), and 

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 existing improvements conflict with the proposed 

improvements, 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 the upper 3 

feet of artificial fill or young alluvium below existing grade or proposed grade, or 2 ft below 

bottom of footing, whichever is deeper. 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 

5.2. 1 

5.2.2 

5.2.3 
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procedures.  The resultant voids from remedial grading/over-excavation should be filled with 

materials placed in general accordance with Section 5.2.4 Engineered Fill of this report. 

 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 

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. 

 Excavation Characteristics 

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

or excavating equipment in good operating condition.  

 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. Subsidence should not be a factor on the subject 

site due to the proposed improvements and proposed improvements and recommendations 

presented herein 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. The contractor should anticipate 

encounter caving alluvial soils. 

 

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. 

5.2.4 

5.2.5 

5.2.6 

5.2.7 
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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. 

 

5.3 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. Current conceptual site plans indicate a proposed BMP 

stormwater tank in the southwest portion of the subject site.  Due to the historic site use and 

proposed continued use as a fuel facility (Hydrocarbon) infiltration of surface waters is not a 

recommendation. 

 

 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.  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. 

 

 

 

5.3.) 

5.3.2 
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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).  

 
 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-

MINIMUM DESIGN PARAMETERS FOR CONVENTIONALLY REINFORCED 
FOUNDATIONS 

Expansion Potential 
“Very Low” Expansion Potential  

(EI ≤ 20) 

Foundation Embedment Depth or 
Minimum Perimeter Beam Depth 

(inches below lowest adjacent 
finished grade) 

12 - Inches 

Minimum Foundation Width for 
continuous / perimeter footings* 

12 - Inches 

Minimum Foundation Width for 
isolated / column footings* 

18 – Inches (Square) 

Minimum Foundation Embedment 
for Interior Foundations 

12- Inches 

Minimum Slab Thickness (actual) 4 inches 

Minimum Slab Reinforcing 
No. 3 rebar 16” on-center, each way, placed in the 

middle one-third of the slab thickness 

Minimum Footing Reinforcement 
Two No. 4 reinforcing bars,  

two top and two bottom 

Pre-saturation of Subgrade Soil 
(percent of optimum moisture 

content) 
Minimum 100% 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 

5.3.3 
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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 

5.3.4 
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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 33.2440 degrees west latitude and -117.2658 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 apparent density of the underlying fill material, a Site 

Class “D” is considered appropriate for this site.  The results, based on NEHRP-2015 and the 

2019 CBC, are presented in the following table: 

 

SITE SEISMIC PARAMETERS 
Mapped 0.2 sec Period Spectral Acceleration, Ss 1.169g 
Mapped 1.0 sec Period Spectral Acceleration, S1 0.414g 

Site Coefficient for Site Class “D”, Fa 1.032 
Site Coefficient for Site Class “D”, Fv 1.886 

Maximum Considered Earthquake (MCER) Spectral 
Response Acceleration for 0.2 Second, SMS 

1.207g 

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

0.781g 

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

0.805g 

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

0.521g 

Site Modified Peak Ground Acceleration (PGAM) 0.577g 

Seismic Design Category D 

 Soil Sulfate Content  

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.   

 

 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 

5.3.6 
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conditions.  Therefore, the minimum structural sections based on the City of San Diego’s 

Standard Drawings Criteria (City of San Diego, 2016) are presented below. 

 

PRELIMINARY ASPHALT PAVEMENT STRUCTURAL SECTION FOR 

SUBJECT SITE 

 Design Criteria 
Asphaltic Concrete (AC) 

Thickness (inches) 

Aggregate Base (AB) 

Thickness (inches) 

Local (Low Volume Road) 3.0 5.0 

Local (Residential) 3.0 5.0 

 

As noted in the Standard Drawings document, actual structural pavement design is to be 

determined by the geotechnical engineer’s testing (R-Value) of the 12” material located 

immediately below the first layer of base, or pavement.  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 on 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 San Diego 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. 

 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 

 

5.3.9 

GEOTEK 



KA ENTERPRISES  Project No. 3778-SD  
Preliminary Geotechnical Evaluation  June 23, 2022 
Proposed Remodel, 306,0 Carmel Valley, San Diego, California Page 13 
 

 

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 on site materials. 

 

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. 

5.4.1 
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 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 

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. 

5.4.2 
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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 San Diego 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 

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. 
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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. 

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. 
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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. 

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-0200522-SD) dated February 14th, 2022, 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 
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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. 
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	0676-DS-560 (Signed).pdf
	Stormwater Requirements Applicability Checklist
	1. Is the project subject to California’s statewide General National Pollutant Discharge Elimination System (NPDES) permit for Stormwater Discharges Associated with Construction Activities, also known as the State Construction General Permit (CGP)? (T...
	Yes, SWPPP is required; skip questions 2-4. No; proceed to the next question.
	2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading, grubbing, excavation, or any other activity resulting in ground disturbance and/or contact with stormwater?
	Yes, WPCP is required; skip questions 3-4. No; proceed to the next question.
	3. Does the project propose routine maintenance to maintain the original line and grade, hydraulic capacity, or original purpose of the facility? (Projects such as pipeline/utility replacement)
	Yes, WPCP is required; skip question 4. No; proceed to the next question.
	4. Does the project only include the following Permit types listed below?
	1. ASBS
	A. Projects located in the ASBS watershed.
	2. High Priority
	A. Projects that qualify as Risk Level 2 or Risk Level 3 per the Construction General Permit (CGP) and are not located in the ASBS watershed.
	B. Projects that qualify as LUP Type 2 or LUP Type 3 per the CGP and are not located in the ASBS watershed.
	3. Medium Priority
	A. Projects that are not located in an ASBS watershed or designated as a High priority site.
	B. Projects that qualify as Risk Level 1 or LUP Type 1 per the CGP and are not located in an ASBS watershed.
	C. WPCP projects (>5,000 square feet of ground disturbance) located within the Los Peñasquitos watershed management area.
	4. Low Priority
	A. Projects not subject to a Medium or High site priority designation and are not located in an ASBS watershed.
	Section 2: Construction Stormwater BMP Requirements
	1. Does the project only include interior remodels and/or is the project entirely within an existing enclosed structure and does not have the potential to contact stormwater?
	Yes  No
	2. Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces?
	Yes  No
	3. Does the project fall under routine maintenance? Examples include but are not limited to roof or exterior structure surface replacement, resurfacing or reconfiguring surface parking lots or existing roadways without expanding the impervious footpri...
	Yes  No
	1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that:
	2. Does the project ONLY include retrofitting or redeveloping existing paved alleys, streets or roads designed and constructed in accordance with the Green Streets guidance in the City’s Stormwater Standards Manual?
	1. New development that creates 10,000 square feet or more of impervious surfaces collectively over the project site. This includes commercial, industrial, residential, mixed-use, and public development projects on public or private land.
	2. Redevelopment project that creates and/or replaces 5,000 square feet or more of impervious surfaces on an existing site of 10,000 square feet or more of impervious surfaces. This includes commercial, industrial, residential, mixed-use, and public d...
	3. New development or redevelopment of a restaurant. Facilities that sell prepared foods and beverages for consumption, including stationary lunch counters and refreshment stands selling prepared foods and drinks for immediate consumption (Standard In...
	4. New development or redevelopment on a hillside. The project creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the project site) and where the development will grade on any natural slope that is twenty-five p...
	5. New development or redevelopment of a parking lot that creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the project site).
	6. New development or redevelopment of streets, roads, highways, freeways, and driveways. The project creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the project site).
	7. New development or redevelopment discharging directly to an environmentally sensitive area. The project creates and/or replaces 2,500 square feet of impervious surface (collectively over the project site), and discharges directly to an Environmenta...
	8. New development or redevelopment projects of retail gasoline outlet (RGO) that create and/or replaces 5,000 square feet of impervious surface. The development project meets the following criteria: (a) 5,000 square feet or more or (b) has a projecte...
	9. New development or redevelopment projects of an automotive repair shop that creates and/or replaces 5,000 square feet or more of impervious surfaces. Development projects categorized in any one of Standard Industrial Classification (SIC) codes 5013...
	10. Other Pollutant Generating Project. These projects are not covered in any of the categories above but involve the disturbance of one or more acres of land and are expected to generate post-construction phase pollutants, including fertilizers and p...
	PART F – Select the appropriate category based on the outcomes of Part C through Part E
	1. The project is NOT SUBJECT TO PERMANENT STORMWATER REQUIREMENTS
	2. The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control BMP requirements apply. See the Stormwater Standards Manual for guidance.
	3. The Project is PDP Exempt. Site design and source control BMP requirements apply. Refer to the Stormwater Standards Manual for guidance.
	4. The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control and structural pollutant control BMP requirements apply. Refer to the Stormwater Standards Manual for guidance on determining if the project requires hydromodification plan ...
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	Typically projects with land disturbance greater than or equal to 1 acre: No proceed to the next question
	excavation or any other activity resulting in ground disturbance andor contact with stormwater: Yes WPCP is required skip questions 34
	the facility Projects such as pipelineutility replacement: No proceed to the next question_3
	Yes no document is required: Off
	Check one of the boxes below and continue to Part B: If you checked No for question 1 and checked Yes for question 2 or 3 a WPCP is REQUIRED If the project
	Project Address: 3060 Carmel Valley Rd., San Diego, CA 92130
	Project Number: PRJ-1054862
	ASBS: 4
	have the potential to contact stormwater: No
	Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces: No_2
	and routine replacement of damaged pavement grinding overlay and pothole repair: No_3
	Button4: 
	Citys Stormwater Standards manual: No proceed to next question
	2Y: off
	E1: No_4
	E2: Yes_5
	E3: No_6
	E4: No_7
	E5: No_8
	E6: No_9
	E7: No_10
	E8: Yes_11
	E9: No_12
	E10: No_13
	F1: No_14
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	F4: Yes_17
	Name of Owner or Agent: Rogelio Ruiz
	Title: Staff Engineer
	Date: 09/09/2022


