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Development Site, SEC of Cottonwood Avenue and Quincy Street: (APN 478-250-001 ), 
City of Moreno Valley, California 

In accordance with your authorization, Soil Exploration Co., Inc. has performed a preliminary soil 
investigation, infiltration tests and liquefaction evaluation for the subject site. The accompanying report 
presents a summary of our findings, conclusions, recommendations, and limitations of our work for 
proposed two-story wood frame residential development. 

Scope of Work 

• Review soils, geologic, seismic, groundwater data and maps in our files. 
• Perform exploration of the site by means of eight an diameter borings, 25 to 50 feet deep, at readily 

accessible locations. 
• Field engineer (California Registered RCE) for logging of the excavations, sampling of select soils, 

observation of excavation resistance, record SPT blow counts and water seepage (if any). 
• Perform basic laboratory testing of select soil samples, including moisture, density, expansion 

potential, sieve analysis, maximum dry density/optimum moisture content and corrosion potential (pH, 
chlorides, resistivity and water soluble sulfates). 

• Perform digitized search of known faults within a 50-mile radius of the site. 
• Determine CBC (2019) seismic parameters. 
• Consult with civil/structural design consultants. 
• Prepare a report of our findings, conclusions and recommendations for site preparation, including 

overexcavation/removal depth, allowable bearing value, foundation/slab-on-grade depth /thickness 
/reinforcement recommendations, excavation characteristics of earth materials, lateral earth 
pressures for retaining walls design, pavement thickness estimates, suitability of onsite soils for 
compacted fills, liquefaction/dynamic settlement evaluation, general earthwork and grading 
specifications, California Building Code (2019) seismic design coefficients and Cal/OSHA 
classification of soils. 

Site Conditions 

The 18.83 acres. rectangular shaped, relatively flat, vacant site is located on the southeast corner of 
Cottonwood Avenue and Quincy Street, in the City of Moreno Valley, Riverside County, California. 
Cottonwood Avenue is a paved road. Quincy Street is a paved road with curb and gutter. Existing houses 
are located on adjacent property to the east. Drainage channel is located on the west side along Quincy 
Street. Vegetation consists of dense weeds and palm trees along Cottonwood Avenue. 

The approximate locations of the above and other features are shown on Exploratory Boring and 
Infiltration Test Location Map, Plate 1. 
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we understand that the site is proposed for a single family residential development and associated 
improvements. The structures will be light, two-story wo~ frame con~truction. wiJh concrete floor slabs 
supported on prepared subgrade. Grading plans are not available for review at this time, however based on 
the relatively flat topography of the site; modest cut or fill grading and no significant cut or fill slopes are 
proposed. 

Field Work 

Eight exploratory borings were drilled on April 22, 2021 , to a maximum depth of 50 feet below existing 
ground surface utilizing a CME-85 mobile drill rigs equipped with 8-inch diameter hollow stem augers. Refer 
to Plate 1 for boring locations. The borings were logged by a California Registered Civil Engineer. 
Standard Penetration Tests (SPT) blow counts were recorded for the earth materials. Relatively 
undisturbed samples of the soils were also obtained by utilizing California Ring Sampler. 

In general, these borings revealed that the site surface soils consist of sandy silt, silty sand and sand with 
silt (USCS "ML", "SM", "SP", "SP-SM", "SC" and "CL-ML"). The granular earth materials are generally loose 
to very dense. Detailed descriptions of the earth materials encountered are presented in the form of 
Geotechnical Boring Logs in Appendix B. 

USGS Geologic Map of the Sunnymead Quadrangle shows the site area is underlain with young alluvial 
valley deposits (see Figure 2). 

Laboratory Testing 

Basic laboratory tests were performed for select soil samples. The tests consisted primarily of natural 
moisture contents, dry densities, sieve analysis, maximum dry density/optimum moisture content and 
corrosion potential (pH, chlorides, resistivity and water soluble sulfates). Laboratory test results are 
presented in Appendix C and with Geotechnical Boring Logs in Appendix B. 

Groundwater 

Groundwater, seepage or wet soils were not encountered in our exploratory borings, drilled to a maximum 
depth of 50 feet, at the time this work was performed. Groundwater study is not within the scope of this 
work. Groundwater data from well in the vicinity of the site is tabulated below (see Figure 1, Site Location 
Map, for location of well): 

WSE* Date Distance/Location Estimated Depth 
Well No. 

(ft) Measured Relative to Site of Water Below 
Site (ft) 

1 ON03W26k001 S 2068.41 2/6/1959 0.38miles/NE 104.2 

* WSE = Water Surface Elevation 

Liquefaction Evaluation 

The term liquefaction describes a phenomenon in which saturated, cohesionless or low-plasticity soils 
temporarily lose shear strength (liquefy} due to increased pore water pressures induced by strong, cyclic 
ground motions during an earthquake. Structures founded on or above potentially liquefiable soils may 
experience bearing capacity failures due to the temporary loss of foundation support, vertical settlements 
(both total and differential), and/or undergo lateral spreading. The factors known to influence liquefaction 
potential include soil type, relative density, grain size, confining pressure, depth to groundwater (i.e. , less 
than 50 feet bgs), and the intensity and duration of the seismic ground shaking. liquefaction is most 
prevalent in loose to medium dense, silty, sandy, and gravelly soils below the groundwater table. 
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Based on Riverside County GIS Map, the site is located within an area of moderate liquefaction potential 
(see Figure 3). Considering depth to groundwater (over 50 feet below ground surface), the potential for 
liquefaction at the site is very low. 

Liquefaction Analysis/Dynamic Settlement: LiquefyPro 

Liquefaction susceptibility using Standard Penetration Test data and laboratory Gain size test results were 
analyzed using LiquefyPro software (Version 5.5g). A predominant earthquake magnitude of 6.6 (USGS 
Interactive Deaggregation, 10% probability of exceedance in 50 years) was used. An associated ground 
acceleration of 0.658g (equivalent to two-thirds of PGAM), and a historic high depth to groundwater of 104 
feet below the existing ground surface were used in our liquefaction evaluation. The software output is 
presented in Appendix E. 

The main observations of the results are as follows: 

Boring No. Total settlement Differential Settlement 
(inch) (inch) 

B-3 1.7 0.851 to 1.124 

• Onsite soils at the site in general have a Safety Factor of 5. 0 against liquefaction. 

Seismicity/Faultinq 

A computer search of all known Quarternary major faults within 50 miles of the site from USGS 
Earthquake Hazards Program is presented in Appendix D. Please note that it is probable that not all 
active or potentially active faults in the region have been identified. Furthermore, seismic potential of the 
smaller and less notable faults is not sufficiently developed for assignment of maximum magnitudes and 
associated levels of ground shaking that might occur at the site due to these faults. 

Secondary Seismic Hazards 

Lateral Spreading 

Lateral spreading is a phenomenon in which large blocks of intact, non-liquefied soil move downslope on a 
liquefied layer. Lateral spreading is often a regional event. For lateral spreading to occur, the liquefiable soil 
zone must be laterally continuous, unconstrained laterally, and free to move along sloping ground. Due to 
the low susceptibility for liquefaction, the potential for lateral spreading is considered very low. 

Surface Rupture 

The site is not located within a currently designated Alquist-Priolo earthquake fault zone. The potential for 
surface rupture on the subject site is considered low. 

Conclusions and Recommendations 

Conclusions 

• All vegetable matter, old fills , buried utilities/irrigation lines, etc. and deleterious materials would 
require removal from the proposed building/grading areas. 

• Overexcavation and recompaction of the loose surficial soils should be anticipated to provide 
adequate and uniform support for the proposed structures. All surficial earth materials encountered 
during our investigation can be excavated with normal grading equipment in good working condition. 

• Onsite earth materials, cleansed of oversize cobbles and boulders (over 6 inches, if any), should be 
suitable for engineered/compacted fills. 
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• Based on laboratory test results, the expansion potential of onsite near surface silty sands is very low 
(El=O). 

• Subsequent to site preparation, the use of shallow spread footing foundations appears feasible for the 
proposed construction. 

• Flooding potential of the site should be determined by the design civil engineer and considered in 
planning and construction. 

• Site is located approximately 1.97 miles from the San Jacinto fault. The site is located in a region of 
generally high seismicity, as is all of Southern California. During its design life, the site is expected to 
experience moderate to strong ground motions from earthquakes on regional and/or nearby causative 
faults. 

• There is a 2 percent probability in 50 years (2475 year return period) that site modified peak ground 
acceleration at the site (PGAm) will exceed 0.9879 (see Appendix D). 

• Groundwater was not encountered during subsurface investigation. Our experience indicates that 
surface or near-surface groundwater conditions can develop in areas where groundwater conditions 
did not exist prior to site development, especially in areas where a substantial increase in surface 
water infiltration results from landscape irrigation. 

Recommendations 

Site Preparation/Overexcavation 

Grading and backfills should be performed in accordance with the City of Moreno Valley Grading 
Ordinance and attached General Earthwork and Grading Specifications (Appendix E). except as modified 
in the text of this report. 

Structures should be provided with a compacted fill mat that extends to at least 5 feet beyond the 
structure lines in plan and to a depth of at least 5 feet below existing or proposed grade, whichever is 
deeper. The excavated bottom should be cleaned from roots, soft spots, wet spots, porous soils, old 
foundations, seepage pits and deleterious materials, etc. As a result, deeper excavations should not be 
precluded and this should be determined by observations and testing of excavated bottoms during 
grading. 

After cleaning of the excavated bottom, the exposed surfaces should be further scarified to a depth of at 
least 12-inches, moisture conditioned/thoroughly watered and recompacted by utilizing heavy vibratory 
rollers to at least 90 percent of the maximum dry density, as determined by ASTM 01557-12 Test 
Method, prior to placement of fill. Oversize material (larger than 6-inch size. if any) should not be utilized 
for structural fills. All fills should be placed on underlying medium dense native soils and compacted to at 
least 90 percent of the maximum dry density. 

The purpose of the above recommendations is to provide at least 3.5 feet of compacted fill mat below the 
foundation bottoms. 

Compacted Fills/Imported Soils 

Any soil to be placed as fills, whether presently onsite or import, should be approved by the soil engineer 
or his representative prior to its placement. All onsite soils to be used as fill should be cleansed of any 
roots or other deleterious materials. Cobbles larger than 3 inches in diameter should not be placed in the 
vicinity of foundations and utility lines. All fills should be placed in 6 to 8 inch loose lifts, thoroughly 
watered, mixed and compacted to at least 90 percent relative compaction. This is relative to the 
maximum dry density determined by ASTM 1557-12 Test Method. 
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Following site preparation, the use of shallow spread footings is feasible. An allowable bearing value of 
1800 psf is recommended. This bearing pressure has been established based on the assumption that 
the footings will be embedded into compacted fill mat. Isolated column footings should be at least 24 
inches wide and embedded at least 24 inches below lowest adjacent firm grade. 

The above bearing value may be increased by one third for temporary (wind or seismic) loads. We 
recommend footings reinforcement should be at least two No. 5 bars at top and two at the bottom of 
footings. Conventional foundation should be in accordance with current California Building Code (CBC) 
2019, with design by a qualified structural engineer. Additional recommendations for conventional 
foundations of one and two-story residential structures are presented on Plate 2. Please note that 
foundation design is under the purview of the structural engineer and structural engineer may have more 
restrictive requirements which will govern. 

Settlement and Shrinkage 

The estimated total settlement of the structures supported on spread footings as recommended above is 
less than 1 inch. The differential settlement is estimated to less than% inch over a horizontal of 30 feet 

Based on density tests performed, average 17 percent shrinkage may be considered on upper 5 feet of 
onsite soils. 

Conventional Residential Slabs-On-Grade 

Residential slabs-on-grade should be at least 4 inches thick and should be reinforced with at least No. 3 
bars at 18-inches on-center both ways, properly centered in mid-thickness of slabs (structural 
recommendations govern). Slabs-on-grade should be underlain with 10-mil Visqueen moisture barrier. 
The moisture barrier should be underlain by two inches of clean rolled sand. 

Tentative Pavement Design 

On the basis of laboratory classification, we are of the opinion that the tentative new pavement design 
may be based on an R-value on the order of 50 (or better) corresponding to near surface soils. 
Considering this and based on typical traffic indices, the recommended pavement sections are outlined 
as follows: 

Traffic Index Asphalt Concrete Aggregate Base (CAB) 
(Tl) (inches) {inches} 

5 2.5 3 
6 3 4 
7 4 4.5 
8 5 5 
9 6 5.5 

The upper at least 12 inches of the subgrade soils below new pavements should be compacted to at least 
90 percent relative compaction. Minimum relative compaction requirements for aggregated base should 
be 95 percent of the maximum laboratory dry density as determined by ASTM 01557-12. 

Final pavement design shall be based on R-value testing of the subgrade soils at the completion of 
grading. 
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The upper at least 12 inches of subgrade soils for hardscape areas should be scarified and compacted to 
at least 90 percent. 

The joints spacing for concrete slabs should be determined by the project architect. Joints should be laid 
out to form approximately square panels (equal transverse and longitudinal joint spacing). Rectangular 
panels, with the long dimension no more than one-and-one-half times the short, may be used when 
square panels are not feasible. The depth of longitudinal and transverse joints should be one-fourth the 
depth of the slab thickness. 

Joint layout should be adjusted so that the joints will line up with the corners of structures, small 
foundations and other built-in structures. Acute angles or small pieces of slab curves as a result of joints 
layout should not be permitted. 

Concrete Curing 

Fresh concrete should be cured by protecting it against loss of moisture, rapid temperature change and 
mechanical injury for at least 3 days after placement. Moist curing, waterproof paper, white polyethylene 
sheeting, white liquid membrane compound, or a combination thereof may be used. After finishing 
operations have been completed, the entire surface of the newly place concrete should be covered by 
whatever curing medium is applicable to local conditions and approved by the engineer. The edges of 
concrete slabs exposed by the removal of forms should be protected immediately to provide these 
surfaces with continuous curing treatment equal to the method selected for curing the slab surfaces. The 
contractor should have at hand, and ready to install before actual placement begins, the equipment 
needed for adequate curing of the concrete. 

In hot or windy weather (80°F or 15 mph), the contractor must take appropriate curing precautions after the 
placement of concrete. The use of mechanically compacted low slump concrete (not exceeding 4 inches at 
the time of placement) is recommended. We recommend that a slipsheet (or equivalent) be utilized if 
grouted tiles or other crack sensitive flooring is planned directly on concrete slabs. 

Special Considerations/Excess Soils from Foundation Excavations 

Excess soils generated from foundation excavations should not be placed on slabs and driveways 
subgrade without proper moisture and compaction. Slab subgrade should be verified to contain 1.2 times 
the soil optimum moisture content to a depth of 6 inches prior to placement of slab building materials. 
Moisture content should be tested in the field by the soil engineer. The addition of fiber mesh in the 
concrete and careful control of water/cement ratios may lessen the potential for slab cracking. 

Lateral Earth Pressures/Retaining Walls 

The following lateral earth pressures and soil parameters, in conjunction with the above-recommended 
bearing value (1800 psf), may be used for design of retaining walls with free draining compacted backfills. 
If passive earth pressure and friction are combined to provide required resistance to lateral forces, the 
value of the passive pressure should be reduced to two-thirds the following recommendations: 

Active Earth Pressure with level backfill (Pa) 
At Rest Pressure {Po) 
Passive Earth Pressure (Pp) 
Horizontal Coefficient of Friction(µ) 
Unit Soil Weight {yt) 

35 pct (EFP). drained, yielding 
55 pcf (EFP), drained, non-yielding (part of building wall) 
250 pcf (EFP), drained, maximum of 2500 psf 
0.30 
120 pcf 

We recommend drainage for retaining walls to be provided in accordance with Plate 3 of this report. 
Maximum precautions should be taken when placing drainage materials and during backfilling. All wall 
backfills should be properly compacted to at least 90 percent relative compaction. 
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The site is located approximately 1.97 miles from the San Jacinto fault. Moderate to strong ground 
shaking can be expected at the site and there is a 2 percent probability in 50 years (24 75 year return 
period) that site modified peak ground acceleration at the site (PGAm) will exceed 0.9879. The site soil 
profile is Class D. The structural engineer must consider City/County local codes, California Building 
Code (CBC) 2019 seismic data presented in this report (Appendix 0), the latest requirements of the 
Structural Engineers Association, and any other pertinent data in selecting design parameters. 

Expansion Index and Corrosion/Soluble Sulfates 

Based on the laboratory test results, the expansion potential of the near surface sandy soils is very low 
(El=O). 

Results of tests performed by Enviro - Chem, Inc. of Pomona, California on a select soil samples are 
summarized as below: 

Sample Location Sample PH Resistivity Sulfate Content Chloride Content 
Depth (ft} (ohm-cm) (%) loom) 

8-6 0-2.0 7.84 9620 0.00158 30.0 

Based on test results, soil indicates negligible soluble sulfate exposure (less than 0.1 percent water soluble 
sulfates by weight). Therefore, there is no restriction on cement type. Based on resistivity test results. soil 
is mildly to moderately corrosive and ferrous metals/pipes/reinforcement should be protected. Concrete, 
mix, placement and curing for concrete should comply with ACI guidelines. If critical, these should be 
further verified by your structural or a corrosion engineer. 

Drainage 

Positive drainage must be provided and maintained for the life of the project around the perimeter of the 
structures and all foundations toward streets or approved drainage devices to minimize water infiltration into 
the underlying soils. In addition, finish subgrade adjacent to exterior footings should be sloped down and 
away to facilitate surface drainage. Roof drainage should be collected and directed away from foundations 
and slopes via nonerosive devices. Water, either natural or by irrigation, should not be permitted to pond or 
saturate the foundation soils. 

Cal/OSHA Classification/Trench Excavations/Backfills 

In general Cal/OSHA classmcation of onsite soils appears to be Type C. 

Temporary trench excavations deeper than 5 feet should be shored or sloped at 1.5:1 or flatter in 
compliance with Cal/OSHA requirements: 

a.} The shoring should be designed by a qualified engineer experienced in the shoring design. 

b.} The tops of any temporary unshared excavations should be barricaded to prevent vehicle and storage 
loads within a 1: 1 line projected upward from the bottom of the excavation or a minimum of 5 feet, 
whichever is greater. If the temporary construction embankments, including shored excavations, are 
to be maintained during the rainy season, berms are suggested along the tops of the excavations 
where necessary to prevent runoff from entering the excavation and eroding the slope faces. 

c.) The soils exposed in the excavations should be inspected during excavation by the soils engineer so 
that modifications can be made if variations in the soil conditions occur. 

d.) All unshared excavations should be stabilized within 30 days of initial excavation. 
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The recommendations provided in this report are based on preliminary design information and subsurface 
conditions as interpreted from limited exploratory work. Our conclusions and recommendations should be 
reviewed and verified during construction and revised if necessary. 

Soil Exploration Co. , Inc. should review the foundation plans and observe and/or test at the following stages 
of construction: 

• During all overexcavations and fill placement. 
• Following footing excavations and prior to placement of footing materials. 
• During wetting of slab subgrade ( 1.2X optimum to a depth of at least 6") and prior to placement of 

slab materials. 
• During all trench and retaining wall backfills. 
• During subgrade preparation/compaction, prior to paving. 
• When any unusual conditions are encountered. 

Final Compaction Report 

A final report of compaction control should be prepared subsequent to the completion of rough grading. 
The report should include a summary of work performed, laboratory test results, and the results, locations 
and elevations of field density tests performed during grading. 

Limitation of Investigation 

Our investigation was performed using the degree of care and skill ordinarily exercised, under similar 
circumstances, by reputable Geotechnical Engineers practicing in this or similar locations. No other 
warranty, expressed or implied, is made as to the conclusions and professional advice included in this 
report. 

The field and laboratory test data are believed representative of the project site; however, soil conditions 
can vary significantly. As in most projects, conditions revealed during grading may be at variance with 
preliminary findings. If this condition occurs, the possible variations must be evaluated by the Project 
Geotechnical Engineer and adjusted as required or alternate design recommended. 

This report is issued with the understanding that it is the responsibility of the owner, or his representative, 
to ensure that the information and recommendations contained herein are brought to the attention of the 
architect and engineer for the project and incorporated into the plans, and the necessary steps are taken 
to see that the contractor and subcontractor carry out such recommendations in the field. 

This firm does not practice or consult in the field of safety engineering. We do not direct the contractor's 
operations, and we cannot be responsible for other than our own personnel on the site; therefore, the 
safety of others is the responsibility of the contractor. The contractor should notify the owner if he 
considers any of the recommended actions presented herein to be unsafe. 

The findings of this report are valid as of the present date. However, changes in the conditions of a 
property can occur with the passage of time, whether they are due to natural processes or the works of 
man on this or adjacent properties. In additions, changes in applicable or appropriate standards may 
occur, whether they result from legislation or the broadening of knowledge. 

This report was prepared for the client based on client's needs, directions and requirements at the time. 
This report is not authorized for use by and is not to be relied upon by any party except the client with 
whom Soil Exploration Co. , Inc. contracted for the work. Use of, or reliance on, this report by any other 
party is at that party's risk. Unauthorized use of or reliance on this report constitutes an agreement to 
defend and indemnify Soil Exploration Co., Inc. from and against any liability which may arise as a result 
of such use or reliance, regardless of any fault negligence, or strict liability of Soil Exploration Co. , Inc. 
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If you should have any questions or concerns regarding this report, please do not hesitate to call our office. 
We appreciate this opportunity to be of service. 

~ , .. ~ ...... 
Gene K. Luu, PE 5 
Project Engineer 

Distribution: 

Attachments: 

Soil Exploration Co., Inc. 

[1] Robert Beers (rmbeers777@hotmail.com) 
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