
Project No. S9235-05-23 
September 9, 2022 

VIA ELECTRONIC MAIL 

Melanie Mathews 
Designated Agent 
Taormino & Associates 
429 F Street, Suite 5 
Davis, CA 95616 
Melanie_mathews@springlakedevelopment.org 

Subject: GEOTECHNICAL UPDATE 
PALOMINO PLACE (AKA WILDHORSE RANCH) 
APN 071-140-11 
DAVIS, CALIFORNIA 

Reference:  Geotechnical Investigation – Wildhorse Ranch, APN 071-140-11, East Covell 
Boulevard, Davis, California, prepared by Geocon Consultants, Inc. (Project No. 
S9235-06-01), April 18, 2007. 

Ms. Mathews: 

In accordance with your request, we herein submit our geotechnical report update for the Palomino 
Place (formerly Wildhorse Ranch) residential development located at East Covell Boulevard and 
Monarch Lane in Davis, California. The approximate site location is shown on the Project Location 
Map, Figure 1. 

BACKGROUND AND PURPOSE 

Geocon prepared the referenced geotechnical design report for the project in 2007. Since the issuance 
of our report, the project has remained undeveloped. We understand that Taormino & Associates has 
acquired the site and is planning development consisting of single- and multi-family residential 
development. The purpose of our services was to review our previous 2007 geotechnical report and 
provide updated geotechnical recommendations and design parameters specific to the current project, 
site conditions, and current California Building Code (CBC) criteria (2019 or 2022 CBC). A copy of 
our previous geotechnical report is attached as Appendix A. 

SCOPE OF SERVICES 

We performed the following scope of services: 

• Reviewed our 2007 geotechnical report

• Reviewed available design/grading plans for the current project.

• Performed a site visit to observe current site conditions.

• Prepared this geotechnical report update.
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DISCUSSION 

Site Description 

The site consists of the Former Wildhorse Horse Ranch located adjacent and north of East Covell 
Boulevard adjacent to the easternmost residential development north of East Covell Boulevard in the 
City of Davis, Yolo County, California. The site has associated addresses of 3003, 3027, 3051 and 
3075 East Covell Boulevard. The site further includes a narrow easement owned by the City of Davis 
that extends from the northeast corner of the site and extends northerly to the northern limit of the 
Wildhorse golf course property. A sewer line will be installed within the easement as part of the 
proposed Palomino Place development. The approximate site configuration is depicted on Figure 2. 
 
The site contains three single-family residences, two horse barns, corrals, and grazing/pasture land.  
The Easement contains a public trail. Residential development is located south, west and north of the site. 
A public trail and agricultural buffer are located adjacent and easterly of the site. The site is currently 
accessed from East Covell Boulevard from a gated, asphalt-paved entrance drive that extends through the 
parcel to the main residence (Photo No. 1). Fenced grazing/pasture fields with corrals and a few shade 
structures are located to either side of the entrance drive (Photo Nos. 2 and 3), and east, north and west of 
the centrally located residences and horse barns (Photo No. 4). Debris piles including asphalt/concrete, 
metal/wood, electrical service, metal pipe former hay barn foundations, and railroad ties were observed in 
the pasture west of the residences. In general, the site appears to be substantially similar to the conditions 
observed by Geocon in 2007 when we prepared the original geotechnical report. 

Proposed Project 

At this time, final development plans have not been completed. However, we understand that the project 
will likely consist of redeveloping the site with approximately 90 lots for single-family residential 
development and large lots for future community amenity development. We assume that the proposed 
residential buildings will be one- and two-story, wood-framed buildings supported on shallow foundation 
systems. Other improvements will include interior streets and underground utility infrastructure. 

Soil Conditions 

As outlined in our 2007 geotechnical report, soils at the site consist of alluvium generally consisting of 
interbedded layers of lean clay and sandy lean clay (CL), fat clay (CH), and silty sand (SM).  Although 
not encountered in our previous borings, isolated areas of undocumented fill may also existing at the 
site, likely associated with the existing improvements.  
 
We collected two near-surface soil samples (EI-1 and EI-2) and performed laboratory Expansion Index 
testing in general accordance with ASTM D4820. Test Results are presented in Table 1. 
 

TABLE 1 
EXPANSION INDEX TEST SUMMARY 

Sample ID 
 USCS Classification Expansion 

Index 
Expansion 

Classification1 

EI-1 Sandy SILT (ML) 40 Low 

EI-2 Lean CLAY (CL) 55 Medium 
Notes: 
Expansion Classification based on ASTM D4829: 0–20:  Very Low; 21–50:  Low; 51–90:  Medium; 91–130:  High; 
>130:  Very High 
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Expansion Index testing indicates that expansion potential ranges from low to medium. Mitigation 
alternatives with respect to foundation design will be necessary. Specific recommendations are 
provided in this report. 

CONCLUSIONS AND UPDATED RECOMMENDATIONS 

Based on our recent observations, site conditions appear to be substantially similar to the conditions 
observed by Geocon in 2007. The following recommendations and design parameters are intended to 
supplement and/or supersede the recommendations contained in our 2007 geotechnical report. 

Code-Based Seismic Design Parameters  

Seismic design of the proposed structures will be performed in accordance with the provisions of the 
2019 or 2022 CBC, the seismic provisions of which are based on the American Society of Civil 
Engineers (ASCE)/Structural Engineering Institute (SEI) publication: ASCE/SEI 7-16, Minimum 
Design Loads and Associated Criteria for Buildings and Other Structures (ASCE/SEI, 2017). We used 
the Structural Engineers Association of California (SEAOC) and Office of Statewide Health Planning 
and Development (OSHPD) web application Seismic Design Maps (https://seismicmaps.org/) to 
evaluate site-specific seismic design parameters in accordance with ASCE 7-16. 
 
For seismic design purposes, sites are classified as Site Class “A” through “F” as follows: 
 
• Site Class A – Hard Rock 

• Site Class B – Rock 

• Site Class C – Very Dense Soil and Soft Rock 

• Site Class D – Stiff Soil 

• Site Class E – Soft Clay Soil 

• Site Class F – Soils Requiring Site Response Analysis 

 
Based on the subsurface conditions at the site, the Site Classification is Site Class “D” per Table 20.3-1 
of ASCE/SEI 7-16. For the purposes of evaluating code-based seismic parameters for design, we 
assumed a seismic Risk Category I, II, or III (per the CBC) for the project. Results are summarized in 
Table 2. 
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TABLE 2 
ASCE 7-16 (CODE-BASED) SEISMIC DESIGN PARAMETERS 

SITE CLASS “D” – STIFF SOIL 

Parameter Value ASCE 7-16 Reference 

MCER Ground Motion Spectral Response 
Acceleration – Class B (short), SS 0.798g Figure 22-1 

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

0.311g Figure 22-2 

Site Coefficient, FA 1.181 Table 11.4-1 
Site Coefficient, FV 1.989 Table 11.4-2 

Site Class Modified MCER Spectral Response 
Acceleration (short), SMS 0.942g Eq. 11.4-1 

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

0.929g* Eq. 11.4-2 

5% Damped Design 
Spectral Response Acceleration (short), SDS 0.628g Eq. 11.4-3 

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

0.619g* Eq. 11.4-4 

* Per Supplement 3 of ASCE7-16 (effective November 5, 2021), a ground motion hazard analysis (GMHA) shall be 
performed for projects on Site Class “D” sites with 1-second spectral acceleration (S1) greater than or equal to 0.2g, which 
is true for this site. However, Supplement 3 of ASCE 7-16 provides an exception stating that that the GMHA may be 
waived provided that the parameter SM1 is increased by 50% for all applications of SM1. The values for parameters SM1 and 
SD1 presented above have been increased in accordance with Supplement 3 of ASCE 7-16. 

 
Table 3 presents additional seismic design parameters for projects with Seismic Design Categories of D 
through F in accordance with ASCE 7-16 for the mapped maximum considered geometric mean (MCEG). 

TABLE 3 
ASCE 7-16 SITE ACCELERATION DESIGN PARAMETERS 

Parameter Value ASCE 7-16 Reference 

Mapped MCEG Peak Ground Acceleration, PGA 0.335g Figure 22-7 
Site Coefficient, FPGA 1.265 Table 11.8-1 

Site Class Modified MCEG Peak Ground Acceleration, PGAM 0.424g Section 11.8.3 (Eq. 11.8-1) 
 
Conformance to the criteria presented in Tables 2 and 3 for seismic design does not constitute any kind 
of guarantee or assurance that significant structural damage or ground failure will not occur if a 
maximum level earthquake occurs. The primary goal of seismic design is to protect life and not to 
avoid structural damage, since such design may be economically prohibitive. 

Site Preparation and Earthwork Recommendations 

The following site preparation and earthwork recommendations supersede the recommendations 
contained in Section 6.9 of our 2007 geotechnical report. 

• References to optimum moisture content in this report are based on the ASTM D1557 test 
procedure, latest edition. Structural building pad areas should be considered as areas extending a 
minimum of 5 feet horizontally beyond the outside dimensions of buildings, including footings or 
overhangs carrying structural loads. 
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• Site preparation should begin with removal of existing vegetation, trees and associated root 
systems, debris, surface/subsurface structures (fences, pavements, slabs, footings, etc.), 
underground utilities (irrigation pipes, etc.) and associated backfill/pipe materials (where present), 
leach fields/septic systems, and organic material. The grading contractor should perform a 
reasonable search for existing undocumented fill and former improvements at the site (typically 
performed in conjunction with site preparation). 

• Existing drainage drainages/swales and similar low-lying areas should be drained and cleared of 
vegetation, organics, and loose/wet unstable soil to expose firm, undisturbed materials. 
Excavations or depressions resulting from site clearing operations, or other existing excavations or 
depressions, should be restored with engineered fill in accordance with the recommendations  
of this report.  

• Surface vegetation consisting of annual grasses/weeds should be stripped and removed. Based on 
our recent observations, stripping depths of about one inch or less will likely be necessary to 
effectively remove surface vegetation and loose material. The actual stripping depth should be 
determined based on-site conditions prior to moisture conditioning.  

• Alternatively, surface vegetation may be mowed such that 1 to 2 inches of stubble remains. After 
removing mowed vegetation, the ground surface should be thoroughly disced in two perpendicular 
directions to a depth of 12 inches to blend the remaining grass and roots into the surface soil. The 
resulting soil should be thoroughly mixed such that vegetation segments longer than 1 inch are not 
visually discernable and the overall organic content is 3% by dry weight or less. 

• After site preparation and over-excavation, the bottom of cut areas, areas left at grade, and areas to 
receive fill, should be scarified at least 12 inches, uniformly moisture-conditioned at least 2% to 
3% above optimum moisture content and compacted to at least 90% relative compaction. 
Scarification and re-compaction operations should be performed in the presence of our 
representative to evaluate performance of the subgrade under compaction equipment loading and to 
identify any areas that may require additional removals. 

• Engineered fill should be compacted in horizontal lifts not exceeding 8 inches (loose thickness) 
and brought to final subgrade elevations. Each lift should be moisture-conditioned at least 2% to 
3% above optimum moisture content and compacted to at least 90% relative compaction. The top 
12 inches of building pads, whether completed at-grade, by excavation, or filling should be 
uniformly moisture-conditioned at least 3% or above optimum moisture content and compacted to 
at least 90% relative compaction.  

• The top 6 inches of final pavement subgrade, whether completed at-grade, by excavation, or by 
filling, should be uniformly moisture-conditioned at or above optimum moisture content and 
compacted to at least 95% relative compaction. Final pavement subgrade should be finished to a 
smooth, unyielding surface. We further recommend proof-rolling the subgrade with a loaded water 
truck (or similar equipment with high contact pressure) to verify the stability of the subgrade prior 
to placing aggregate base (AB).  

• Underground utility trenches should be backfilled with properly compacted material. Pipe bedding, 
shading, and backfill should conform to the requirements of the appropriate utility authority. 
Material excavated from trenches should be adequate for use as general backfill above shading 
provided it does not contain deleterious matter, vegetation, or cementations larger than 6 inches in 
maximum dimension. Trench backfill should be placed in loose lifts not exceeding 8 inches. Lifts 
should be compacted to a minimum of 90% relative compaction at or above optimum moisture 
content. Compaction should be performed by mechanical means only; jetting of trench backfill 
should not be allowed. 
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Foundation Recommendations 

Based on the soil conditions at the site and our experience with residential developments with similar 
soil conditions, we recommend using either post-tensioned (PT) slabs or conventional reinforced slab-
on-grade foundations with deepened continuous perimeter footings for the proposed residential 
structures. PT slabs have been used extensively for single-family residential development, in similar 
soil conditions in the area and are designed to withstand pressures exerted by expansive soils. 
Deepened, conventional reinforced foundation systems have also been used extensively in similar soil 
conditions in the area; however, the long-term performance of conventional slabs is more dependent on 
proper grading, moisture conditioning, and maintaining adequate site drainage throughout the life  
of the project.  
 
The following foundation, PT slab, and slab-on-grade recommendations presented in this report 
assume that the soil within the top 3 feet of building pads will have a “medium” or less expansion 
potential (EI of 90 or less). We should confirm expansion potential of finished pads and/or building 
locations after grading. 

Post-Tensioned Slabs 

PT slab foundations should be designed by a structural engineer experienced in PT slab design and 
design criteria of the Post-Tensioning Institute (PTI) DC 10.5-12 Standard Requirements for Design 
and Analysis of Shallow Post-Tensioned Concrete Foundations on Expansive Soils or WRI/CRSI 
Design of Slab-on-Ground Foundations, Third Edition, as required in Section 1808.6 of the 2019 CBC. 
PT foundation design should incorporate the geotechnical parameters presented in Table 4. 
 

TABLE 4 
POST-TENSIONED SLAB DESIGN PARAMETERS 

Design Parameter 
(PTI 3rd Edition) Recommended Value 

1. Thornthwaite Index -20 
2. Equilibrium Suction 3.9 pF 
3. Edge Lift Moisture Variation Distance, eM  5.1 feet 
4. Edge Lift, yM 1.1 inches 
5. Center Lift Moisture Variation Distance, eM 9.0 feet 
6. Center Lift, yM 0.5 inches 
        Minimum Slab Thickness 10 inches 

 
Allowable bearing capacity for PT slabs should not exceed 2,000 pounds per square foot (psf) for dead 
plus live load conditions. This value may be increased by one-third to evaluate all transient loads, 
including wind or seismic forces. The structural engineer should determine slab thickness and 
reinforcing based on anticipated use and loading of the slab. 
 
The allowable coefficient of friction to resist sliding is 0.30 for concrete against soil/aggregate and 0.20 
for concrete against a vapor retarder membrane. Since PT slab foundations are typically not embedded 
into the building pad, resistance to sliding from passive soil resistance does not apply. If a uniform-
thickness PT mat foundation system is planned (most common in Northern California), the slab should 
include thickened edges extending below the crushed rock underlayment layer. 
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Assuming the PT slabs are 10 inches thick (or thicker), the slabs should be underlain by a minimum of 
2 inches of ½-inch or ¾-inch crushed rock with no more than 5 percent passing the No. 200 sieve to 
serve as a capillary break. The crushed rock should be subjected to several passes with a walk-behind 
vibratory compactor or similar equipment prior to placing a vapor barrier or reinforcement/PT tendons 
for the slab. 
 
Migration of moisture through concrete slabs or moisture otherwise released from slabs is not a 
geotechnical issue. However, for the convenience of the owner and design team, we are providing the 
following general suggestions for consideration by the owner, architect, structural engineer, and 
contractor. The suggested procedures may reduce the potential for moisture-related floor covering failures 
on concrete slabs-on-grade, but moisture problems may still occur even if the procedures are followed.  
If more detailed recommendations are desired, we recommend consulting a specialist in this field. 
 
In areas where floor coverings are planned, a minimum 10-mil-thick vapor retarder meeting ASTM 
E1745 Class C requirements may be placed directly below the slab provided the water-cement ratio of 
the concrete is 0.45 or less. To reduce the potential for punctures, a higher quality vapor barrier (15 
mil, Class A or B) may be used. The vapor retarder, if used, should extend to the edges of the slab, and 
should be sealed at all seams and penetrations. 
 
The concrete water/cement ratio should be as low as possible. The water/cement ratio should not 
exceed 0.45 for concrete placed directly on the vapor retarder. This is critically important to reduce the 
potential for differential curing and subsequent excessive shrinkage cracking. Midrange plasticizers 
could be used to facilitate concrete placement and workability. 
 
Proper finishing, curing, and moisture vapor emission testing should be performed in accordance with the 
latest guidelines provided by the American Concrete Institute, Portland Cement Association, and ASTM. 
 
Our experience indicates PT slabs are potentially susceptible to excessive edge lift, regardless of the 
underlying soil conditions. Placing reinforcing steel at the bottom of the perimeter footings/thickened 
edges and the interior stiffener beams may reduce this potential. Current PTI design procedures 
primarily address the potential center lift of slabs but, because of the placement of the reinforcing 
tendons near the top of the slab, the resulting eccentricity after tensioning reduces the ability of the 
system to reduce edge lift. 
 
During the construction of the PT foundation system, the concrete should be placed monolithically. 
Under no circumstances should cold joints be allowed to form. 
 
The use of isolated footings, which are located beyond the perimeter of the building and support 
structural elements connected to the building (such as covered porches), are not recommended. Where 
this condition cannot be avoided, the isolated footings should be embedded at least 18 inches below 
pad grade and be connected to the building foundation with reinforced concrete grade beams. In 
addition, consideration should be given to connecting/doweling patio slabs to the building foundation 
to reduce the potential for future separation to occur. 
 
Prior to placing the vapor barrier, pad subgrade soil should be moisture-conditioned to at least 3% 
above optimum moisture content to a depth of at least 12 inches. Geocon should confirm the moisture 
content of the subgrade soils at least 24 hours prior to placing the moisture retarder. 
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Deepened Shallow Foundations 

Alternatively, the proposed structures may be supported on deepened, reinforced, conventional shallow 
foundations bearing on engineered fill or undisturbed native soil.  

To reduce potential for moisture variations beneath the buildings, foundations should consist of 
continuous perimeter footings with interior continuous or spread footings. Perimeter footings should 
be continuous around the entire structure without breaks or discontinuities. Attached garage areas 
should also have a continuous perimeter strip footing including a trenched grade beam beneath 
garage door entrances. 

Continuous perimeter footings should be at least 12 inches wide and interior spread footings should be 
at least 18 inches square. All footings should be embedded at least 18 inches below pad grade 
Underground utilities running parallel to footings should not be constructed in the zone of influence of 
footings. The zone of influence may be taken to be the area beneath the footing and within a 1:1 plane 
extending out and down from the bottom of the footing. 

Continuous footings should be reinforced with at least four No. 4 reinforcement bars, two each placed 
near the top and bottom of the footing to reduce the effects of expansive clay soils and to allow 
footings to span isolated soil irregularities. Consideration should be given to using slab tie reinforcing 
bars between the perimeter foundation and the interior slab. The reinforcement recommended above is 
for soil characteristics only and is not intended to replace reinforcement required for structural 
considerations. The project structural engineer should evaluate the need for additional reinforcement. 

Foundations may be designed using an allowable bearing capacity of 2,000 psf for dead plus live load 
conditions with a one-third increase for short-term transient loading such as wind and seismic. 

Allowable passive pressure used to resist lateral movement of the footings may be assumed to be equal 
to a fluid weighing 300 pounds per cubic foot (pcf). The coefficient of friction to resist sliding is 0.30 
for concrete against soil. Combined passive resistance and friction may be utilized for design provided 
that the frictional resistance is reduced by 50%. 

Foundations designed in accordance with the recommendations above should experience total post-
construction settlement due to building loads of less than one inch and differential settlement of ½ inch 
or less over a horizontal distance of 30 feet due to the building loads. The majority of settlement will be 
immediate and occur as the building is constructed.  

A Geocon representative should observe foundation excavations prior to placing reinforcing steel or 
concrete to observe that the exposed soil conditions are consistent with those anticipated. If 
unanticipated soil conditions are encountered, foundation modifications may be required. 

Interior Slabs-on-Grade in Conjunction with Deepened Footings 

Conventional interior concrete slabs-on-grade are suitable for use in conjunction with conventional 
shallow foundations with deepened footings.  
 
Slab thickness and reinforcement should be determined by the structural engineer based on anticipated 
loading. However, based on our experience, slabs are typically at least 4 inches thick and reinforced 
with at least No. 4 reinforcing bars placed 18 inches on center, each way. Control joints should be 
provided at periodic intervals in accordance with American Concrete Institute (ACI) or Portland 
Cement Association (PCA) recommendations, as appropriate. 
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If near-surface soils of building pads become dry prior to constructing the slab-on-grade, the building 
pads should be re-moistened by soaking or sprinkling such that the upper 12 inches of soil is at least 
3% above optimum moisture content at least 24 hours before concrete placement. Our representative 
should verify moisture conditions prior to slab-on-grade construction. 

Other Recommendations 

The remainder of the recommendations provided in our 2007 geotechnical report remain valid as presented. 

FURTHER GEOTECHNICAL SERVICES 

As of the date of this letter, we have not performed geotechnical borings within the sewer line 
easement north of the site. We recommend performing 3 to 4 borings to sufficient depths (at least 5 feet 
below proposed pipe invert) within the easement area prior to finalizing the improvement plans. We 
should also We should also review the updated development plans, when available, to determine if 
additional geotechnical exploration and evaluation is necessary. In addition, we should review the 
foundation plans prior to final design submittal to assess whether our recommendations have been 
properly implemented and evaluate if additional analysis and/or recommendations are required. 

The recommendations provided here are based on the assumption that we will continue as Geotechnical 
Engineer of Record throughout the construction phase. It is important to maintain continuity of 
geotechnical interpretation and confirm that field conditions encountered are similar to those 
anticipated during design. If we are not retained for these services, we cannot assume any 
responsibility for other’s interpretation of our recommendations.  

CLOSURE 

Our professional services were performed, our findings obtained, and our recommendations prepared in 
accordance with generally accepted geotechnical engineering principles and practices used in this area 
at this time. We make no warranty, express or implied. 

Please contact us if you have any questions concerning the contents of this report or if we may be of 
further service. 

Sincerely, 

GEOCON CONSULTANTS, INC. 

Jeremy J. Zorne, PE, GE Brenda P. Fernandez, EIT 
Senior Engineer Senior Staff Engineer 

Attachments: Figure 1, Site Location Map 
Figure 2, Site Plan 
Photos Nos. 1 through 4 

Appendix A - Geotechnical Investigation – Wildhorse Ranch, APN 071-140-11, East 
Covell Boulevard, Davis, California, prepared by Geocon Consultants, Inc. (Project 
No. S9235-06-01), April 18, 2007. 
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PREPARED FOR:

PARLIN WILDHORSE, LLC
11351 WHITE ROCK ROAD
RANCHO CORDOVA, CALIFORNIA  

PREPARED BY:

GEOCON CONSULTANTS, INC.
3160 GOLD VALLEY DRIVE, SUITE 800
RANCHO CORDOVA, CALIFORNIA  95742

GEOCON PROJECT NO. S9235-06-01
APRIL 2007

GEOTECHNICAL INVESTIGATION

Wildhorse Ranch
APN 071-140-11

East Covell Boulevard
Davis, California
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