






Geotechnical • Geologic • Environmental 

26590 Madison Avenue • Murrieta, California 92562 • (909) 677-9651 • FAX (909) 677-9301 

April 28, 2003 

Renaissance Ranch, LLC 
2102 Business Center Drive, Suite 149 
Irvine, California 92612 

Attention: Mr. David Schaffer 

W.O. 3441-A-SC 

Subject: Geotechnical Feasibility Investigation, Tentative Tract Map No. 31210, 
±134-Acre Parcel, Horsethief Canyon Area, Riverside County, California 

Dear Mr. Schaffer: 

In accordance with your request and authorization, GeoSoils, Inc., (GSI), is providing the 
results of our feasibility level geotechnical investigation of the subject site. The purpose of 
the study was to evaluate the onsite soils and geologic conditions and their effects on the 
proposed development from a geotechnical point of view. In particular, the primary purpose 
of our study was to evaluate subsurface conditions with respect to development and 
provide preliminary remedial removal depths, slope stability analyses, etc., based on 
current standards of practice. A secondary purpose of this study was to provide preliminary 
geotechnical foundation design parameters, and general earthwork and grading guidelines, 
in light of site geotechnical conditions. 

EXECUTIVE SUMMARY 

Based on our review of data (Appendix A), field exploration, laboratory testing, and geologic 
and engineering analyses, the proposed project appears suitable for its intended residential 
use, from a geotechnical viewpoint, provided the recommendations presented in the text 
of this report are implemented. The primary developmental considerations are 
summarized below: 

• Removal of all artificial fill, colluvium/topsoil. younger alluvium, and near surface 
weathered Quaternary fan deposits (PleistoceneMage alluvial fans) will be necessary 
prior to fill placement, in areas proposed for development. Approximate depths of 
removals are outlined in the conclusions and recommendations section of this 
report. For preliminary planning purposes, these depths are estimated to be on the 









































surface. These wells appear to be located in nearby alluvial valleys, and based on the 
site's topographic relief and drilling conducted onsite, groundwater is reasonably estimated 
to be below ±50 feet in depth, in the areas proposed for development. These observations 
reflect site conditions at the time of our investigation and do not preclude changes in local 
groundwater conditions in the future from heavy irrigation, precipitation, or other factors not 
obvious at the time of our field work. It should be noted however, that groundwater may 
occur in the alluvium and fan deposits, or along fractures and joints due to migration from 
adjacent developments and/or during and after periods of above normal or heavy 
precipitation. Groundwater conditions will also be further evaluated during site grading. 
Additional discussions of groundwater are presented within the conclusions section of this 
report. 

LIQUEFACTION POTENTIAL 

Seismically-induced liquefaction is a phenomenon in which cyclic stresses, produced by 
earthquake-induced ground motion, create excess pore pressures in soils. The soils may 
thereby acquire a high degree of mobility, and lead to lateral movement, sliding, sand boils, 
consolidation and settlement of loose sediments, and other damaging deformations. This 
phenomenon occurs only below the water table; but after liquefaction has developed, it can 
propagate upward into overlying, non-saturated soil as excess pore water dissipates. 
Typically, liquefaction has a relatively low potential at depths greater than 45 feet and is 
virtually unknown below a depth of 60 feet. 

The condition of liquefaction has two principal effects. One is the consolidation of loose 
sediments with resultant settlement of the ground surface. The other effect is lateral sliding. 
Significant permanent lateral movement generally occurs only when there is significant 
differential loading, such as fill on natural ground slopes. Liquefaction susceptibility is 
related to numerous factors and the following conditions should be present for liquefaction 
to occur: 1) sediments must be relatively young in age and not have developed a large 
amount of cementation; 2) sediments generally consist of medium to fine grained, relatively 
cohesionless sands; 3) the sediments must have low relative density; 4) free groundwater 
must be present in the sediment; and 5) the site must experience a seismic event of a 
sufficient duration and magnitude, to induce straining of soil particles. 

It shou Id be noted that throughout our site observations, and subsurface investigation, there 
was no evidence of upward-directed hydraulic force that was suddenly applied, and was 
of short duration, nor were there any features commonly caused by seismically induced 
liquefaction. such as dikes, sills, vented sediments, lateral spreads, or soft-sediment 
deformation. In addition, mottled soils were not noted during our subsurface investigation, 
which also indicates the absence of high groundwater levels historically. These features 
would be expected if the site area had been subject to liquefaction in the past 
(Obermeier, 1996). Inasmuch as the future performance of the site with respect to 
liquefaction should be similar to the past, excluding the effects of urbanization (irrigation), 
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GSI concludes that the site generally has not been subject to liquefaction in the geologic 
past, regardless of the depth of the localized water table. 

Inasmuch as, after rough grading operations, three or four of these five conditions will not 
have the potential to affect the site and the entire site is underlain at depth by very dense, 
weakly to moderately cemented, Pleistocene-age alluvial fan deposits. All younger alluvlal 
soils, in areas proposed for development, will be mitigated by complete remedial removals. 
Our evaluation and general liquefaction screening process (pursuant to Special 
Publication 117) indicates that the potential for liquefaction and associated adverse effects 
within the site is very low, even with a future rise in groundwater levels. 

SUBSIDENCE 

Our review of the available literature did not indicate that the site area is subsiding due to 
down-faulting along bordering fault zones, groundwater withdrawal, or hydrocompaction. 
Our field investigations and review of aerial photographs showed no features generally 
associated with areal subsidence (i.e., radially-directed drainages flowing into depressions, 
linearity of depressions associated with mountain fronts, or ground fissures). Ground 
fissures are generally associated with excessive groundwater withdrawal and associated 
subsidence, or regional neotectonics. Our review did not indicate that excessive 
groundwater withdrawal in the site vicinity is occurring at this time, and faults are not known 
to transect the property. As such, and given the dense nature of the Quaternary fan 
deposits, regional groundwater withdrawal is not anticipated to adversely impact the site. 

Local ground subsidence may occur over the site because of equipment working 
(vibrations). Such subsidence depends upon the equipment used and on the dynamic 
effects of the equipment. Given that the site is underlain by Quaternary fan depositsr the 
amount of such subsidence would be minimal. We estimate that local ground subsidence 
due to vibration/loading during grading would be less than 0.15 feet, but will depend on 
haul routes, etc. 

OTHER GEOLOGIC HAZARDS 

Mass wasting refers to the various processes by which earth materials are moved down 
slope in response to the force of gravity. Indications of deep-seated landsliding, slope 
creep, or significant surficial failures on the site were not observed during our site 
reconnaissance and geologic mapping. However, small localized features (i.e., slumps, 
slopewash 1 etc.), were noted on the existing slopes/cliffs associated with the incised canyon 
drainage courses, in the north-northeastern portion of the site. These small slumps are 
anticipated to lie outside of the areas proposed for residential development, and/or will be 
completely removed by the proposed grading, and as such, should not pose a major 
constraint to development. Should such features exist in natural or cut slopes above the 
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