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MEMORANDUM 

 

To: Alison E. Rondone, Project Manager, PBS&J 

From: George J. Burwasser, California Professional Geologist 7151, PBS&J 

Date: Monday 04 October 2010 

Project: Palm-Industrial Warehouse Project EIR  -  PBS&J Project Number D21331.00 

Re: Update of Baseline Data for Geology, Soils, and Mineral Resources: Palm Avenue and Industrial 
Avenue, San Bernardino, California 

Introduction 

This memorandum brings Chapter 4.5 Geology and Soils/Mineral Resources of the Screencheck 
Environmental Impact Report (EIR) submitted in April 2008 up to date. 

Documentation 

Key Sources Consulted - Web Searches 

 The City of San Bernardino (http://www.ci.san-bernardino.ca.us/) webpages for  
the Planning Division (http://www.ci.san-
bernardino.ca.us/depts/community_development/planning/default.asp),  
Planning Division documents (http://www.ci.san-
bernardino.ca.us/depts/community_development/planning/planning_documents.asp),  
Community Development Agendas (http://www.ci.san-
bernardino.ca.us/depts/community_development/agendas/default.asp),and  
Development Code (http://www.ci.san-
bernardino.ca.us/depts/community_development/development_code.asp) were searched 
for information about updates to the City’s General Plan since 2005 related to geology, 
soils, and mineral resources. 

 The California Code of Regulations 
(http://government.westlaw.com/linkedslice/search/default.asp?tempinfo=find&RS=GVT1
.0&VR=2.0&SP=CCR-1000), 
Governor’s Office of Planning and Research “CEQAnet Database” 
(http://www.ceqanet.ca.gov/), and 
California Natural Resources Agency “California Environmental Resource Evaluation 
System” (http://ceres.ca.gov/ceqa/) were searched for information about updates to the 
California Environmental Quality Act (CEQA) since 2005 related to geology, soils, and 
mineral resources. 
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Research Results 

Review of the San Bernardino General Plan determined no new policies regarding geology, soils, 
and mineral resources were adopted that were not previously been considered in the April 2008 
submittal of the DEIR. 

Review of the CEQA requirements related to geology, soils, and mineral resources determined no 
changes have occurred that were not previously been considered in the April 2008 submittal of the 
EIR. 

Conclusion 

Geology, soils, and mineral resources conditions are essentially the same as they were at the time of 
the April 2008 submittal of the EIR.  No text alterations are necessary at this time. 
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IDS Real Estate Project No. 22448.1

515 D. Figueroa Street, 16  Floorth

Los Angeles, California 90071

Attention: Mr. Steve Methot

Subject: Preliminary Geotechnical Investigation, 682k Distribut ion Building, San

Bernardino, California.

LOR Geotechnical Group, Inc., is pleased to present this report summarizing our

geotechnical invest igation for the proposed 682k distribut ion building to be located

southw est of  Interstate 215, southeast of  Palm Avenue, and both east and north of

Industrial Parkw ay in the city of San Bernardino, California.  This report w as based

upon a scope of services generally out lined in our proposal letter dated June 14, 2007

and other w rit ten and verbal communications w ith you.

In summary, it  is our opinion that the site can be developed from a geotechnical

perspective, provided the recommendations presented in the attached report are

incorporated into design and construct ion.  The follow ing executive summary review s

some of the important elements of the project.  How ever, this summary should not be

solely relied upon.

The subject site is underlain by materials of recent alluvial valley and w ash deposits

in addit ion to Pelona Schist metamorphic bedrock. In addit ion to these materials, w ind

blow n sand (aeolian) deposits w ere identif ied during this invest igation.  Also noted

during this invest igat ion, the low er lying areas of the site contained a relat ively thin,

surf icial layer of f ill materials. These materials are the result  of past and current w eed

abatement (discing) pract ices at the site.

It  is our opinion that exist ing f ills and the upper port ion of the alluvial and w ind blow n

sand deposits w ill not provide uniform and/or adequate support  for the proposed

distribut ion building. Thus, w e recommend that the building be founded entirely on an

engineered compacted f ill mat constructed over competent native soils.  Based upon
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our f ield and laboratory data, w e anticipate removals on the order of 2 to 5 feet below

the exist ing ground surface w ill be required w ithin alluvial and/or w ind blow n sand

areas to expose competent soils w ith a minimum relat ive compaction of  85 percent

(per ASTM D 1557) upon w hich structural f ills can be placed. Removals are not

anticipated w ithin areas exposing metamorphic bedrock. How ever, as the currently

proposed building w ill span across several cut to f ill transit ions, over-excavation of the

cut bedrock port ions of the building w ill be necessary to mit igate the potential for

dif ferential sett lement.  A minimum subexcavation of 24 inches below  the base grade

of the building foot ings in bedrock areas is recommended.  Removals w ithin proposed

parking and drive areas are expected to be on the order of 1 to 2 feet deep.  The given

removal depths are preliminary.  The actual depths of removals should be verif ied

during the grading operat ion by observation and in-place density test ing.

Very low  expansive soils, good R-value quality, and a negligible sulfate content w ere

encountered on the site.  How ever, during grading it  is anticipated that the on site soils

w ill be mixed and blended.  Therefore, at the near complet ion and complet ion of site

grading, addit ional foundation and subgrade soils should be tested to verify their

expansion potential, sulfate content, and R-value quality.

LOR Geotechnical Group, Inc.
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INTRODUCTION

During July and August of 2007, a Preliminary Geotechnical Investigation w as

performed by LOR Geotechnical Group, Inc., for proposed distribut ion building to be

located southw est of Interstate 215, southeast of Palm Avenue, and both east and

north of Industrial Parkw ay in the city of San Bernardino, California. The property is

identif ied as Assessor’ s Parcel Number 266-041-62.  The purpose of this

investigat ion w as to provide a technical evaluation of the geologic sett ing of the site

and to provide an opinion on the feasibility of the proposed development as w ell as

preliminary geotechnical design recommendations for the planned w arehouse

distribut ion project.  The scope of our services included:

• Review  of available pert inent geotechnical literature, reports, maps, and agency

information pert inent to the study area;

• Interpretat ion of stereo aerial photograph pairs of the site and immediate

surrounding region dated 1938 through 2005;

• Geologic f ield reconnaissance mapping to verify the areal distribution of earth

units and signif icance of surf icial features as compiled from documents,

literature, and reports review ed;

• A subsurface f ield invest igat ion to determine the physical soil condit ions

pert inent to the proposed development;

• A geophysical survey by our sub-consultant, Terra Geosciences, using

non-destruct ive seismic methods to determine the velocity characterist ics of the

underlying earth materials;

• Laboratory test ing of selected soil samples obtained during the f ield

investigat ion;

• Development of  geotechnical recommendations for site grading and foundation

design; and

• Preparat ion of this report summarizing our f indings, and providing conclusions

and recommendations for site development.
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The approximate location of the site is show n on the attached Index Map, Enclosure

A-1, w ithin Appendix A.

PROJECT CONSIDERATIONS

To orient our invest igat ion at the site, a Preliminary Grading Plan and Overall Site Plan,

both prepared by HPA, Inc., dated June and October 2006, respectively, w ere

provided for our use.  A copy of the Preliminary Grading Plan w as ut ilized as a base

map for this invest igation and is attached to this report as Plate 1.

The proposed development indicated on the plans includes the grading of the site to

create one large, planar building pad (682,408 square feet) and the associated parking,

drivew ay, and landscape areas.

Relat ively extensive grading w ill be required to achieve the proposed configurat ion.

As show n on the grading plan, cuts to a maximum depth of approximately 100 feet

and fills up to a maximum depth of approximately 40 feet are proposed.  In addit ion,

cut and f ill slopes are currently proposed at maximum gradients of 2 horizontal to 1

vert ical, up to a maximum height of approximately 36 feet.

The future structure is anticipated to be of concrete t ilt -up or masonry construct ion.

Moderate foundation loads are anticipated w ith such a structure.

EXISTING SITE CONDITIONS

The site consists of an irregular shaped parcel of land comprising approximately 43.5

acres of vacant land located southw est of Interstate 215, southeast of Palm Avenue,

and both east and north of Industrial Parkw ay in the city of San Bernardino.  This area

lies along the margin of the Cajon Wash, w hich lies approximately 0.8 kilometers (0.5

miles) to the w est-southw est of the site, and the alluvial fans of the San Bernardino

Mountains, w hich lie approximately 2.0 kilometers (1.25 miles) to the northeast.

Cable Creek lies just beyond Interstate 215 to the northeast of the site.  The

topography of  the site is dominated by tw o, relat ively small, roughly northw est to

southeast trending hills, separated by in-f illed valleys.  The topography rises steeply

from the low er lying valley areas of the site up to the hillside areas of the site on the

order of 130 feet, w ith an overall fall to the south-southeast.
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The smaller of the onsite hills lies w ithin the northw estern port ion of the site w hile the

larger hill comprises nearly half  of the site w ithin the east-southeast port ion of the site.

Both hills have small, vert ical cuts along the current roadw ays.  Just northw est of the

larger hill, a small valley is present.  Just beyond this low lying area, the topography

rises steeply atop another hill.  How ever, this hill has been cut dow n and lies

approximately 30 feet higher than the adjacent low  lying areas.  During our review  of

historic aerial photographs, it  w as noted that prior to 1962 this hill w as in a natural

state and extended northw estw ards in the area currently occupied by the Palm Avenue

/ I-215 on and off ramps.  This hill w as similar to the large hill on the site in relief.

At the t ime of our f ield invest igat ion, the vegetat ion across the site consisted of a

moderately heavy grow th of w eeds and shrubs along the elevated port ions of the site,

w hile the low  lying areas of the site w ere recently disced.  How ever, w ithin the low er

lying areas of the site, several dense trees w ere present, primarily w ithin the

southeastern area of the site.  A small gully traverse the site from an exist ing storm

drain located north of the small onsite hill. This gully trends southeastw ard to the

large onsite hill w hich redirects the f low  southw ard.  Another small gully is present

along north side of the large onsite hill, trending southeast.

Man-made improvements on the site include ut ilit ies (light standards and f iber optic

lines) along Industrial Parkw ay and several end dumped piles of trash and concrete

debris. A small concrete pad w as present in the eastern port ion of the site.

Palm Avenue, a part ially improved roadw ay, and a small commercial development

consist ing of a restaurant and tw o smaller, unoccupied commercial buildings lie

northw est of the site.  Interstate 215 lies north and northeast of the site.  Industrial

Parkw ay, an improved roadw ay, lies w est and southw est of the site. The far southern

port ion of the site is bordered by an easement belonging to M.W.D., follow ed by

vacant land.

AERIAL PHOTOGRAPH REVIEW

During the course of  this study, an analysis of t ime sequential stereoscopic aerial

photograph pairs of the site and immediate surrounding region, on f ile at the San

Bernardino County Flood Control Dist rict , w ere review ed.  Stereoscopic pairs of the

site and immediate surrounding region dating f rom 1938 through 2005 w ere
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examined.  A complete list  of the photographs studied is provided in the reference

section at the back of this report.

In summary, the site has consisted of vacant land since 1938 w ith occasional plow ing

most likely for w eed control. The geomorphology suggests that bedrock is present

under the hillside port ion transit ioning to relatively deep alluvial deposits w ithin the

valleys. A circular, hummocky depression along the eastern slope face of the southern

port ion of the largest hill suggest some slope instabilit ies. No evidence of on-site

fault ing w as noted in the photographs review ed.

SUBSURFACE FIELD INVESTIGATION

Our subsurface f ield explorat ion program w as conducted on July 17, and 25, 2007

and consisted of excavating ten exploratory trenches using a tractor-mounted backhoe

and drilling seven exploratory borings w ith a track-mounted CME 55 drill rig equipped

w ith 8-inch diameter hollow  stem augers.  The trenches w ere excavated to depths

ranging from approximately 8 to 13 feet below  the exist ing ground surface.  The

borings w ere drilled to depths ranging from approximately 30.5 to 60 feet.  The

approximate locations of our exploratory t renches and borings are presented on Plate

1 of this report.

The subsurface condit ions encountered in the exploratory trenches w ere logged by a

staff  geologist from this f irm.  In-place density tests w ere taken in accordance w ith

ASTM D 2922, the Nuclear Density Method. Bulk samples of the encountered

materials w ere obtained and returned to our geotechnical laboratory in sealed

containers for further test ing and evaluation.

The subsurface condit ions encountered in the exploratory borings w ere logged by a

staff geologist from this f irm.  Relat ively undisturbed and bulk samples w ere obtained

at a maximum depth interval of 5 feet and returned our geotechnical laboratory in

sealed containers for further test ing and evaluation.

A detailed descript ion of the f ield explorat ion program and the boring and trench logs

are presented in Appendix B.
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LABORATORY TESTING PROGRAM

Selected soil samples obtained during the f ield invest igat ion w ere subjected to

laboratory test ing to evaluate their physical and engineering propert ies.  Laboratory

test ing included moisture content, dry density, laboratory compaction, direct shear,

consolidat ion, sieve analysis, sand equivalent, R-value, and soluble sulfate content.

A detailed description of the laboratory test ing program and the test results are

presented in Appendix C.

GEOLOGIC CONDITIONS

The subject site is located very near the boundary of tw o major physiographic

provinces of California; the Transverse Ranges geomorphic province to the north and

the Peninsular Ranges Province to the south. The site is located just south of and very

near the low er foothills of the San Bernardino mountains to the north and the San

Gabriel mountains to the northw est.  These mountains form the eastern port ion of the

Transverse Ranges geomorphic province.  The Transverse Ranges province is

composed of a series of numerous mountain ranges that extend from the lit t le San

Bernardino and Pinto Mountains in the Joshua Tree National Monument w estw ard

across the southern end of California out into the Pacif ic Ocean w est of Ventura.

These ranges are transversely oriented to the normal north-south trend of most major

prominent mountain ranges across the continent. The current doctrine is that these

ranges have been uplif ted in reaction to compressional forces created by the “ big

bend”  of the San Andreas in southern California.  The San Bernardino Mountains

themselves are composed chief ly of  igneous plutonic rocks w ith lesser, but signif icant

amounts of, metamorphic rocks. These mountains are bordered by the San Andreas

fault on the south and a series of thrust faults on the north.  The San Andreas fault

lies to the northeast of the site.

The Peninsular Ranges Geomorphic Province incorporates the vast region extending

southw ard from the foothills of the San Gabriel and San Bernardino Mountains south

into the Baja California Peninsula. This region is characterized by a series of northw est

trending small mountain ranges.  According to a study conducted by the United States

Geological Survey (Miller, Matt i, and Carson, 2001) in the region of the site, the low

lying areas are underlain by units of  very young w ash deposits of  alluvium, consist ing

of recently t ransported and deposited, unconsolidated sediments of  sand, gravel and
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boulder deposits w ith some young alluvial valley deposits having slight ly dissected

surfaces consist ing of slight ly consolidated silt , sand, and pebbles.

The hill areas of the site are composed of metamorphic rock of schist. These units are

foliated in f ine to thick laminations that dip to the south.

The site lies w ithin a relat ively seismically act ive region of southern California w ith

several act ive faults in the immediate region. Perhaps the best know n of these is the

San Andreas fault , w hich lies just northeast of the site. A large amount of right lateral

strike slip motion has been demonstrated along this feature, w hich dominates the

structural grain of the region.  This fault  of fsets and separates the San Bernardino

Mountains from the San Gabriel Mountains to the northw est of the site.  Another

signif icant fault that lies relat ively close to the site is the San Jacinto fault that lies just

southw est of the site.  This feature extends from the Lyt le Creek area of the San

Gabriel Mountains southeast all the w ay into the Imperial Valley near the Mexican

border.

The general geologic condit ions of the site and the immediate surrounding area as

mapped by the U.S.G.S. (Miller, Matt i, and Carson, 2001) are show n on the Regional

Geologic Map, Enclosure A-2, w ithin Appendix A.  A descript ion of onsite geologic

units is presented on Enclosure A-3.

Site Geologic Condit ions

As noted on the regional geologic map, Enclosure A-2, the low er lying valley areas of

the subject site are underlain by materials of recent alluvial valley and w ash deposits,

w hile the hillside exposed bedrock units of Pelona Schist metamorphic bedrock.  In

addit ion to these materials, w ind blow n sand (aeolian) deposits and a landslide feature

w ere identif ied during this invest igat ion.  Also noted during this invest igat ion, the

low er lying areas of the site contained a relat ively thin, surf icial layer of f ill materials.

These materials are the result of past and current w eed abatement (discing) pract ices

at the site. These units, as encountered, are described in further detail in the follow ing

sections.
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Pelona Schist Bedrock (Mzps): The hillsides of the site expose dvarious units of a

dark colored metamorphic rock that has been mapped by past geologic studies (Miller,

Matt i, and Carson, 2001 and Dibblee, 2004) as the Miocene age Pelona Schist.

Where encountered, these w ere noted to be gray to greenish gray, foliated, generally

soft  to moderately hard at the surface, becoming hard to very hard w ith depth.  These

units w ere typically f riable w ith some areas containing numerous fractures.  While

metamorphic rocks do not contain t rue bedding layers, they do tend to develop planar

features by parallel alignment of mineral grains, called foliat ion. When w ell developed

these can have similar w eakness as true bedding. At the subject site, the schist w as

noted to be typically foliated, in many areas strongly developed.  The foliat ion of these

units w ere generally noted to be dipping at relat ively gentle angles to the east-

southeast on the order of 20 to 30 degrees.

Within our excavation, the bedrock materials became dif f icult  to excavate at a depth

of approximately 4 feet, w ith refusal at approximately 7 feet w ith the tractor-mounted

backhoe. The drill rig experienced moderate dif f iculty at approximately 7 to 25 feet

w ith increased dif f iculty at approximately 43 feet and pract ical refusal at

approximately 60 feet. Addit ional information regarding the rippability of the bedrock

is presented in the later sect ions of this report , as w ell as w ithin the Seismic

Refract ion Survey conducted by our subconsultant, Terra Geosciences. Their report is

present w ithin Appendix E of this report.

Alluvium (Qal): Within the low er, f latter areas of the site erosion of surrounding

mountains has deposited relat ively thick amounts of unconsolidated materials of sand

and silt .  In our trenches and borings these materials w ere noted to consist primarily

of w ell to poorly graded sand and silty sand. These units w ere typically brow n to light

brow n in color, dry to damp, and loose near the surface becoming slightly denser w ith

depth.  Some caving w as experienced w ithin the dry, relat ively cohesionless alluvial

materials.  Based on the results of in-situ density tests and compaction data, it  w as

noted that the upper alluvial units w ere typically in a loose to medium dense state

becoming dense w ith depth.  Consolidat ion test ing w as conducted on samples of the

alluvium.  These tests indicate normal consolidat ion characterist ics.  Details of the

consolidat ion test ing and the test results are presented w ithin Appendix C of this

report.  While the maximum depth of the alluvial materials w as not determined, our

boring B-1 placed in the low er port ions of the center valley did not encounter any

bedrock materials to a depth of 50 feet.
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Wind Blow n Sand (Qs):  Within the northeastern port ion of the site, w ind blow n sand

(aeolian) deposits w ere observed and encountered w ithin tw o of our exploratory

trenches (T-5 and T-6). As encountered, these materials consisted of poorly graded

sand w hich w as dry, tan in color, and based on our in-place density test ing, w as in a

medium dense to dense state.

Man Made Fill (Qf): As previously mentioned, man made fill materials are present

across the surface of the low  lying areas of the site.  These materials are the result  of

past and current w eed abatement (discing) pract ices at the site. These materials w ere

encountered to consist of w ell graded sand to silty sand w hich w ere dry, light brow n,

and loose and on the order of 1 to 2 feet in thickness.  In addit ion, several relat ively

small stockpiles of f ill w ere noted at the site.  The neighboring commercial

development to the north-northw est contains an approximately 8 foot high, tw o

horizontal to one vert ical f ill slope along the boundary w ith the subject site.  According

to the map used during this invest igation, this slope lies w ithin the subject site.

Landslide (Qls): First noted during our review  of stereo aerial photographs, it  appears

that the eastern face of the south port ion of the larger on-site hill has experience some

movement. During our f ield reconnaissance, evidence for such a feature w as noted as

a circular, hummocky depression. It  appears to be a relat ively shallow  landslide that

occurred along the foliat ion plane of the metamorphic bedrock.

The approximate lateral extent of the geologic units described above are show n on

Plate 1.  The relat ive thin, surf icial f ill materials w ere omitted from Plate 1 as their

inclusion w ould mask the native geologic units.

Geotechnical cross sections throughout various port ions of the site deemed most

representat ive are presented on Plate 2, w ithin back pocket. These cross sect ions

depict the approximate current geologic condit ions as w ell as the proposed

development configurat ion.

Groundw ater Hydrology

Groundw ater w as not encountered w ithin any of borings or trenches, nor w as any

groundw ater seepage observed during our site reconnaissance.
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For historical groundw ater records, w e consulted the database maintained by the

Western Municipal Water District (2007), the State of California Department of Water

Resources, and w e review ed a groundw ater contour map prepared by the U.S.

Geological Survey (Carson and Matt i, 1985).

The nearest w ells listed on the W.M.W.D. database lie approximately 600 feet to the

east. Seventeen w ells w ere listed in that area.  Groundw ater records for those w ells

ranged from December of 1991 through October of  2006.  Groundw ater depths for

that t ime ranged from approximately 112 to 351 feet beneath the exist ing ground

surface.  The latest measurements w ere in October of 2006 and groundw ater lied at

an average depth of approximately 200 feet in those w ells.

No w ells w ere found nearby the site w ithin the State of California, Department of

Water Resources database.

According to the U.S. Geological Survey (Carson and Matt i, 1985), groundw ater lied

at a depth of  approximately 100 feet beneath the site from the t ime period of 1973

to 1979.

Therefore, groundw ater is anticipated to lie at a depth of approximately 200 feet and

historically may have lied at a depth of approximately 100 feet.  Thus, groundw ater

is not anticipated to be a factor in site development.

Surface Runoff

Current surface runoff of precipitat ion w aters across the site is as sheetf low  from the

from the north to the south.

Mass Movement

As the overall local trend of the bedrock foliat ion dips to the east-southeast, only the

east-southeast facing slopes of the site appeared to be susceptible to landslide failures.

As previously noted, one such feature appears to be present at the site. This area is

indicated on Plate 1.
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Fault ing

No act ive or potentially act ive faults are know n to exist at the subject site.  In addit ion,

the subject site does not lie w ithin a current State of California Earthquake Fault  Zone

(Hart and Bryant, 1997).

The closest know n act ive fault in relat ion to the site is the San Jacinto fault  located

approximately 0.8 kilometers (0.5 miles) to the w est.  In addit ion, other relat ively close

active faults include the San Andreas fault zone located approximately 2.3 kilometers

(1.5 miles) to the northeast, and the Cucamonga fault zone located approximately 7.2

kilometers (4.5 miles) to the northw est.

The San Jacinto fault  zone is a sub-parallel branch of  the San Andreas fault  zone,

extending from the northw estern San Bernardino area, southw ard into the El Centro

region. This fault has been active in recent t imes w ith several large magnitude events.

It  is believed that the San Jacinto fault  is capable of producing an earthquake

magnitude on the order of 6.5 or greater.

The San Andreas fault is considered to be the major tectonic feature of  California,

separat ing the Pacif ic Plate and the North American Plate.  While est imates vary, the

San Andreas fault is generally thought to have an average slip rate on the order of

24mm/yr and capable of  generat ing large magnitude events on the order of 7.5 or

greater.

The Cucamonga fault  is part  of the Sierra Madre fault  system w hich marks the

southern boundary of the San Gabriel Mountains.  This system is comprised of steeply,

north dipping, thrust, range-front faults along w hich most of the uplif t  of the San

Gabriel Mountains has occurred. The Cucamonga fault marks the eastern port ion of

the Sierra Madre fault  system w hile the San Fernando fault marks the w estern port ion.

It  is believed that the Cucamonga fault  is capable of producing an earthquake on the

order of 7.0 or greater.

Current standards of pract ice included a discussion of all potential earthquake sources

w ithin a 100 kilometer (62 mile) radius.  How ever, w hile there are other large

earthquake faults w ithin a 100 kilometer (62 mile) radius of the site, none of these are
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considered as relevant to the site as the faults described above, due to their closer

distance and larger ant icipated magnitudes.

Historical Seismicity

In order to obtain a general perspective of the historical seismicity of the site and

surrounding region a search w as conducted for seismic events at and around the area

w ithin various radii.  This search w as conducted ut ilizing the historical seismic search

program by EPI Softw are, Inc. (Reeder, 2000) This program conducts a search of a

user selected cataloged seismic events database, w ithin a specif ied radius and selected

magnitudes, and then plots the events onto an overlay map of know n faults.  For this

investigation the database of seismic events ut ilized by the EPI program w as obtained

from the Southern California Seismic Netw ork (SCSN) available from the Southern

California Earthquake Center.  At the t ime of our search the data base contained data

from January 1, 1932 through July 30, 2007.

In our f irst search, the general seismicity of the region w as analyzed by select ing an

epicenter map list ing all events of magnitude 4.0 and greater, recorded since 1932,

w ithin a 100 kilometer (62 mile)radius of the site, in accordance w ith guidelines of the

California Division of Mines and Geology.  This map illustrates the regional seismic

history of moderate to large events.  As noted on Enclosure A-4, w ithin Appendix A,

the site lies w ithin a relat ively act ive region associated w ith the San Andreas and San

Jacinto fault  zones trending northw est-southeast.  Of these events, the closest w as

a magnitude 4.3 located approximately 3 kilometers (1.9 miles) to the w est of the site.

In the second search, the micro seismicity of the area lying w ithin a 10 kilometer (6.2

mile) radius of the site w as examined by select ing an epicenter map list ing events on

the order of 0.0 and greater since 1977.  In addit ion, only the “ A”  events, or most

accurate events w ere selected.  Caltech indicates the accuracy of the “ A”  events to

be approximately 1 kilometer.  The results of this search is a map that presents the

seismic history around the area of the site w ith much greater detail, not permit ted on

the larger map.  The reason for limit ing the events to the last 30 ±  years on the detail

map is to enhance the accuracy of the map.  Events recorded prior the mid 1970' s are

generally considered to be less accurate due to advancements in technology.  As noted

on this map, Enclosure A-5, the San Andreas fault appears to be relat ively quiet, w hile

the San Jacinto fault  zones appear to be the source of numerous events.
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In summary, the historical seismicity of the site entails numerous small to medium

magnitude earthquake events occurring around the subject site, predominately

associated w ith the presence of the San Jacinto fault , and to a lesser degree the San

Andreas fault .  Any future developments at the subject site should anticipate that a

moderate to very large seismic events could occur very near the site along either one

of these features.

Secondary Seismic Hazards

Other secondary seismic hazards generally associated w ith severe ground shaking

during an earthquake include liquefact ion, seiches and tsunamis, earthquake induced

flooding, landsliding and rockfalls, and seismic-induced sett lement.

Liquefact ion:  The potential for liquefact ion generally occurs during strong ground

shaking w ithin loose, granular sediments w here the groundw ater is usually less than

50-feet.  Based on our f ield investigat ion, the low er lying areas of the site are underlain

at  depth by relat ively dense alluvial materials and the depth to current groundw ater

levels is thought to be in excess of 50 feet , therefore, the possibility of liquefact ion

at the site is considered nil.  Liquefact ion is also considered nil w ithin the elevated

port ions of the site underlain by metamorphic bedrock.

Seiches/Tsunamis:  The potential for the site to be affected by a seiche or Tsunami

(earthquake generated w ave) is considered nil due to absence of any large bodies of

w ater near the site.

Flooding (Water Storage Facility Failure):  There are no large w ater storage facility

located near and above the site w hich could possibly rupture during in earthquake and

effect the site by f looding.

Seismically-Induced Landsliding: The eastern face of the southern port ion of the larger

hill at the site appears to be a landslide feature. Addit ional dow nslope activity along

this feature during an earthquake, especially if  it  occurs after a period of precipitat ion,

can not be completely ruled out in its current configurat ion.

Rockfalls:  No large, exposed, loose or unrooted boulders are present  above the site

that w ould affect the integrity of the site.
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Seismically-Induced Sett lement:  Set t lement generally occurs w ithin areas of loose,

granular soils w ith relat ively low  density.  Since the low  lying areas of  the site are

underlain by relat ively dense alluvial materials at depth and hard metamorphic bedrock

at the surface of the elevated port ions of the site, the potential for sett lement is

considered low .  In addit ion, the recommended earthw ork operat ions during the

development of the site should mit igate any surf icial loose soil condit ions.

SOILS AND SEISMIC DESIGN CRITERIA (California Building Code)

Design requirements for structures can be found w ithin Chapter 16 of the 2001

California Building Code (CBC) based on building type, use and/or occupancy.  The

classif icat ion of  use and occupancy of all proposed structures at the site, and thus

design requirements,  shall be the responsibility of the st ructural engineer and the

building off icial.  For structures at the site to be designed in accordance w ith the

provisions of Chapter 16, the subject site specif ic soils and seismic criteria are

provided in the follow ing sect ions.

CBC Division IV: Earthquake Design Criteria Select ion

Procedure and limitat ions for the earthquake design of applicable structures can be

obtained from Division IV of Chapter 16 of the 2001 California Building Code (CBC).

How ever, it  should be noted that the building code requires the minimum design to

allow  a structure to remain standing after a seismic event, in order to allow  for safe

evacuation.  As stated in sect ion 1626.1, ” The purpose of the earthquake provisions

herein is primarily to safeguard against major structural failures and loss of life, not to

limit damage or maintain funct ion.” Therefore a structure built  to CBC code may st ill

sustain damage w hich might ult imately result  in the demolishing of the structure.

The CBC Division IV requires that all sites, unless exempted, be assigned a soil prof ile

type and a regional seismic zone. The criteria for the select ion of a site soil prof ile can

be found in the 2001 CBC Division V, discussed in later sect ions.

Seismic Zone: As show n on Figure 16-2 w ithin Chapter 16 of the 2001 CBC, the site

is located in Seismic Zone 4. Section 1629.4.2 of the 2001 CBC directs that all sites

in Seismic Zone 4, unless exempted, shall have a near source factor determined.
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Near Source Factor: Near source factors are determined based on the distance to the

nearest Type A or B seismic source (earthquake fault).  Once these are determined,

near source values can be obtained, dependent on structure type, from Tables 16-S

or 16-T w ithin the 2001 CBC. Seismic source types are classif ied as A, B, or C, based

on descript ion, maximum anticipated magnitude, and slip rate. Type C sources are not

considered as they do not increase the standard near source factor value of 1.0.  The

follow ing table lists the seismic source type requirements.

TABLE 16-U SEISMIC SOURCE TYPE1

Seismic

Source

Type

Seismic Source Description

Seismic Source Definitions

M aximum

M agnitude

Slip Rate

(mm/yr)

A
Fault s capable of  large magnit ude events, and

have a high rate of  seismic act iv it y .
M�7 .0 SR �5

B A ll f aults other than A  and C.

M�7 .0

M < 7 .0

M�6 .5

SR < 5

SR > 2

SR < 2

C

Fault s t hat  are not  capable of  producing large

magnitude eart hquakes and that  have a

relat ively  low  rate of  seismic act iv it y .

M < 6 .5 SR �2

Source 2001 CBC1

Specif ic parameters for earthquake faults w ithin the State of California can be obtained

from The Revised 2002 California Probabilist ic Seismic Hazards Maps, June 2003 (Cao

et al.).   As noted in the Fault ing sect ion of this report, the nearest know n act ive

fault  to the site is the San Jacinto fault , located approximately 0.8 kilometers (0.5

miles) to the w est is the closest fault  to the site. According to Cao et al. (2003), the

Glen Helen segment of the San Jacinto fault has a slip rate of 12 mm/year, ±  6, and

an est imated magnitude event of 6.7.  According to the CBC table above, the Glen

Helen segment of  the San Jacinto fault  is, therefore, classif ied as a Type B fault .  The

nearest know n act ive Type A fault, according to the table above and the Uniform

Building Code Maps of Know n Active Fault  Near-Source Zones (UBC, 1998), is the San

Andreas fault  located approximately 2.3 kilometers (1.5 miles) to the northeast.
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According to Cao et al. (2003), the San Bernardino segment of the San Andreas fault

has a slip rate of 24 mm/year, ±  6, and an est imated magnitude event of 7.3.

CBC Division V: Soil Prof ile

As noted in our excavations at the site and previously published literature (Miller,

Matt i, and Carson, 2001 and Dibblee, 2004), the subject site is thought to be

underlain by relat ively medium dense to dense alluvial materials based on our Standard

Penetrat ion Test (SPT) and in-place density data, and metamorphic bedrock.  Bedrock

A B C A Bis assigned one of three soil types by the CBC: S , S , or S .  Soil types S  and S

shall be measured on-site or est imated by a geotechnical engineer, engineering

geologist or seismologist for competent rock w ith moderate fracturing and w eathering.

A BSoil types S  and S  shall not be used if  more than 10 feet of soil is betw een the rock

Csurface and the bottom of the spread footing or mat foundation. The soil type S  can

be used for very dense soil and soft  rock.  Therefore, the bedrock at the site falls into

C Dthe soil type S  and the alluvial materials are soil type S . Since f inal development w ill

consist of a structure w hich w ill span these soil types, the conservative soil prof ile

Dtype of S  should be used.

CBC Earthquake Design Summary

As determined in the previous sections, the follow ing earthquake design criteria have

been formulated for the site. How ever, these values should be review ed and the f inal

design should be performed by a qualif ied structural engineer familiar w ith the region.

SEISM IC AND SOIL CRITERIA

DSeismic Zone =  4 , Seismic Zone Factor (Z) =   0 .40 ,  Soil Type =  S

Nearest

Source

Type

Fault Name
Distance*

(km)
a vN N

aC

a(0 .4 4  N )

vC

V(0 .6 4  N )

A
San A ndreas,

San Bernardino segment
2 .5 1 .5 1 .9 0 .6 6 1 .2 2

B
San Jacinto,

Glen Helen segment
1 .0 1 .3 1 .6 0 .5 7 1 .0 2

s v aT  =  C /2 .5 C  =  0 .7 4

o sT  =  0 .2 T  =  0 .1 5

* Distances rounded to the nearest  0 .5  km
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SLOPE STABILITY ANALYSIS

As show n on the referenced preliminary grading for the site, the proposed development

w ill include the grading of f ill slopes up to 36 feet in height w ith minor cut slopes up

to 8 feet in height.  All slopes are planned to be graded to a maximum inclinat ion of

2 horizontal to 1 vert ical.

Per current standards of  pract ice, any slope higher than 30 feet and/or any cut slope

steeper than 2 horizontal to 1 vert ical w ill require a detailed slope stability analysis.

Therefore, w e have conducted a slope stability analysis for the proposed f ill slopes at

the site higher than 30 feet . Such slopes are planned to be built  along the

southeastern port ion of the site. A representat ive cross sect ion of the subject slope,

Section A-A’ , show ing the geologic units comprising the slope is presented on Plate

2.  As displayed on this illustrat ion, the subject slope is 36 feet tall and w ill comprise

of f ill materials placed over alluvial materials.  The location of this cross sect ion is

show n on Plate 1.

The stability analysis w ere performed using the method of limit  equilibrium w ith the

aid of the computer program PCSTABLE 5 (Purdue, 1999).  This program calculates

the factors for safety along numerous failure planes and establishes the surface w ith

the low est factor of safety.  The failure surface w ith the low est factor of safety is

termed the “ crit ical slip surface” .  By convention, slopes w ith stat ic values greater

than 1.50 and pseudostat ic values greater than 1.10 along the crit ical slip surface are

considered stable.

The parameters ut ilized during this assessment w ere a moist unit  w eight  of  120

pounds per cubic foot (pcf), a cohesion value of 100 pounds per square foot (psf), and

a f rict ion angle of 30 degrees for the engineered compacted f ills.  For the nat ive

alluvium, a moist unit  w eight of 120 pcf, a cohesion of 50 psf, and a frict ion angle of

32 degrees w ere applied.  These parameters w ere obtained from direct shear tests

conducted in our geotechnical laboratory on representat ive samples of the slope

materials. The results of our direct shear test ing is presented w ithin Appendix C.

Both stat ic and pseudostat ic condit ions w ere analyzed for the design.  In the pseudo

stat ic analysis a horizontal earthquake coeff icient of 0.15g w as utilized.  Our

calculat ions show  a stat ic factor of safety of 1.55 and a pseudostat ic factor of safety
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of 1.15 for the slope. The complete results of the slope stability analysis are presented

w ithin Appendix D.

In summary, our preliminary calculat ions show  satisfactory factors of safety for the

intended f ill slopes.  Therefore, w e believe that the slopes should be stable to the

proposed maximum inclinat ion and height of 2 horizontal to 1 vert ical and 36 feet,

respectively.  How ever, since much of the onsite materials are composed of clean,

cohesionless sands and silty sands and bedrock materials w ith relat ively low  cohesion,

the slopes could experience surf icial stability problems.  Therefore, some mit igat ion

measures w ill be required to prevent shallow  slope failures.

RIPPABILITY

Our subconsultant, Terra Geosciences, conducted a detailed study regarding the

rippability of the bedrock. The excavation characterist ics of the metamorphic bedrock

is ant icipated to be highly variable at the site. This variability is due to the variable

lithologic nature of the Palona Schist, and localized potential for quartzite and granit ic

dikes. Excavation dif f icult ies are anticipated at depths as shallow as approximately 35

feet and as great as approximately 80 feet. How ever, it  should be noted that localized

hard rock f loaters and dikes may also be present w ithin the upper, w eathered materials

considered to be rippable. Such materials may require special handling. Special

handling w ill most likely result  in over-sized materials. Recommendations for over-sized

materials are presented in the Engineered Compacted Fill sect ion of this report. Details

of the excavation characterist ics of the bedrock materials are provided w ithin Appendix

E. The locations of Terra Geoscience’ s seismic survey is show n on Plate 1.

The most important considerat ion for the proposed grading should include select ing an

experienced, w ell-qualif ied contractor. The success to excavating the bedrock materials

at  the site w ill require the contractor to have know ledge of the appropriate ripper-

equipment select ion (i.e. dow n pressure available at the t ip, tractor f ly w heel

horsepow er, tractor grass w eight, etc.) and ripping techniques (i.e. single or mult i

teeth, pair spacing, tandem pushing, etc.). Select ing the most qualif ied contractor

cannot be overemphasized.
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CONCLUSIONS

General

This invest igat ion provides a broad overview  of the geotechnical and geologic factors

w hich are expected to inf luence future site planning and development. On the basis

of our f ield invest igation and test ing program, it  is the opinion of LOR Geotechnical

Group, Inc. that the proposed development is feasible f rom a geotechnical standpoint,

provided the recommendations presented in this report are incorporated into design

and implemented during grading and construct ion.

The subsurface condit ions encountered in our exploratory borings and trenches are

indicat ive of  the locations explored. The subsurface condit ions presented here are not

to be construed as being present the same everyw here on the site.  If  condit ions are

encountered during the construct ion of the project w hich dif fer signif icantly from those

presented in this report, this f irm should be notif ied immediately so w e may assess the

impact to the recommendations provided.

Seismicity

Seismic ground rupture is generally considered most likely to occur along pre-exist ing

active faults. Based on our review  of historical aerial photographs, site mapping, and

the referenced regional geologic maps prepared by the State of California and USGS,

no faults are know n to exist at, or project into the site. Therefore, it  appears that the

probability of ground surface rupture occurring at the site is considered nil.

Due to the site' s close proximity to the San Andreas and San Jacinto fault  zones,

described above, it  is reasonable to expect a strong to very st rong ground motion

seismic event to occur during the lifet ime of the proposed development on the site.

Large earthquakes could occur on other faults in the general area, but because of their

lesser anticipated magnitude and/or greater distance, they are considered less

signif icant than the San Andreas and San Jacinto fault  zones from a ground motion

standpoint.
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The effects of ground shaking anticipated at the subject  site, not including the

secondary effects of slope stability, can be mit igated by the seismic design

requirements and procedures outlined in Chapter 16 of the California Building Code.

How ever, it  should be noted that the current building code requires the minimum

design to allow  a structure to remain standing after a seismic event, in order to allow

for safe evacuation.  A structure built  to code may st ill sustain damage w hich might

ult imately result  in the demolishing of the structure (Larson and Slosson, 1992).

Slope Stability

Based on our slope stability analysis and data collected, w e believe that the proposed

slopes at the project should be grossly stable.  How ever, as show n by our data, the

slopes are likely to be composed of the on-site remolded bedrock units and alluvial

materials w hich are mostly granular materials, w ith very low  cohesion, w hich could

lead to surf icial failures of the slopes.  To remediate this problem, w e recommend that

slopes at the project be planted w ith a deep rooted ground cover as soon as possible

after complet ion. The use of succulent ground covers such as iceplant or sedum is not

recommended  because it  just sits on top of the ground w ithout providing any

relat ively deeper protect ion/reinforcement to the soil.  If  w atering is necessary to

sustain plant grow th on slopes, then the w atering operat ion should be monitored to

assure proper operat ion of the irrigat ion system and to prevent over w atering.

The currently proposed grading at the site w ill most likely remove the majority of the

exist ing landslide feature at the site. In addit ion, the area beyond to toe of this feature

is panned for approximately 34 feet of f ill, extending at the approximate depth for a

distance of approximately 200 feet, essentially prohibit ing movement of any left  in-

place slide materials.

Foundation Support

Based upon the f ield investigat ion and test data, it  is our opinion that the exist ing f ill

materials, landslide feature, and the upper port ions of the native alluvial and w ind

blow n sand materials w ill not, in their present condit ion, provide uniform and/or

adequate support for the proposed structures.  Our observations and in-place density

data indicated variable in-situ condit ions of the upper native soils, ranging from loose
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to medium dense states.  This condit ion may cause unacceptable dif ferential and/or

overall sett lements upon applicat ion of the anticipated foundation loads at the site.

To provide adequate support for the proposed building, all foundations should rest

entirely on entirely on an engineered compacted f ill mat placed on competent nat ive

materials.  Conventional foundation systems w ill provide adequate support for the

anticipated dow nw ard and lateral loads w hen utilized in conjunction w ith the

recommended f ill mat or nat ive materials.

RECOMMENDATIONS

Geologic Recommendations

During site rough grading, all cut slopes and excavations into the exist ing hillsides

should be observed in the f ield by the project engineering geologist. This includes

excavations in the area of the landslide feature. Should this feature be larger than

currently anticipated, complete removal of this feature may be w arranted.

General Site Grading

It is imperat ive that no clearing and/or grading operat ions be performed w ithout the

presence of the project geotechnical consultant.  An on-site, pre-job meeting w ith the

ow ner, the developer, the contractor, the jurisdict ional agency, and the project

geotechnical consultant should occur prior to all grading related operat ions.  Operat ions

undertaken at the site w ithout the project geotechnical consultant present may result

in exclusions of affected areas from the f inal compaction report for the project.

Grading of the subject site should be performed in accordance w ith the follow ing

recommendations as w ell as applicable port ions of Appendix Chapter 33 of the

California Building Code, and/or applicable local ordinances.

All areas to be graded should be stripped of signif icant vegetat ion and other deleterious

materials.
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Cavit ies created by removal of subsurface obstruct ions should be thoroughly cleaned

of loose soil, organic matter, and other deleterious materials, shaped to provide access

for construct ion equipment, and backf illed as recommended in the follow ing

Engineered Compacted Fill sect ion of this report.

Init ial Site Preparat ion

All f ill materials, any noted landslide units, and the upper loose port ions of the alluvial

and w ind blow n sand materials should be removed from structural areas and areas to

receive structural f ills. Based upon the data collected during this study, removals on

the order of 3 to 5 feet below  the exist ing ground surface w ill be required w ithin

alluvial and/or w ind blow n sand areas to expose competent soils w ith a minimum

relat ive compaction of 85 percent (per ASTM D 1557) upon w hich structural f ills can

be placed.  Removals are not anticipated w ithin areas exposing metamorphic bedrock.

The currently proposed grading is anticipated to remove the noted landslide feature,

thus, addit ional earthw ork removals in this area are not anticipated. Removals should

be extended at a 1:1 (horizontal to vertical) project ion beyond the footing lines. The

actual depths of removals should be verif ied during the grading operat ion by

observation and in-place density test ing.

Over-excavation w ithin proposed parking and drive areas underlain by bedrock is not

required. How ever, considerat ion should be given to over-excavate any ut ility corridors

w hich may be present in such areas in order to facilitate their installat ion.

Preparation of Fill Areas

After conducting the removals discussed above and prior to placing f ill, the surfaces

of alluvial and w ind blow n sand areas to receive f ill should be scarif ied to a depth of

at least 12 inches.  The scarif ied soil should be brought to near optimum moisture

content and recompacted to a relat ive compaction of at least  90 percent (ASTM D

1557).
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Rippability

As previously mentioned, the w eathered, fractured, w ell foliated Pelona Schist noted

w ithin the upper port ions are anticipated to be rippable. How ever, areas of hard rock

f loaters and/or quartzite and granit ic dikes may be present, w hich are anticipated to

be dif f icult  to excavate. In addit ion, dif f icult  excavat ion is ant icipated at depths as

shallow  as approximately 35 feet to greater than approximately 80 feet. Areas of

dif f icult  excavation are anticipated to require special handling w hich is anticipated to

result  in over-sized materials. Such materials w ill require special disposal, as outlined

in the Engineered Compacted Fill sect ion of this report.

Considerat ion should be given to over-excavate areas underlain by bedrock and to

receive utilit ies and/or other subterranean structures. By doing so, the installat ion of

such improvements w ill be facilitated.

The most important factor for the proposed grading should include select ing an

experienced, w ell-qualif ied contractor. Select ing the most qualif ied contractor cannot

be over-emphasized.

The velocity characterist ics and the expected rippability characterist ics of the bedrock

materials w ere investigated by our sub-consultant Terra Geosciences.  The locations

of their geophysical survey lines are show n on Plate 1.  These locations w ere selected

based on currently proposed grading. A copy of their report is present w ithin Appendix

E.

Preparation of Building Pad Area

As currently proposed, the structure w ill span across several cut to f ill and bedrock to

alluvium transit ions.  Due to the potential for dif ferential sett lement across such

transit ions, foundations should rest ent irely on a minimum of 24 inches of properly

compacted f ill material placed over competent nat ive materials.  In areas w here the

required f ill thickness is not accomplished by site rough grading and remedial removals,

the foot ing areas should be further subexcavated to a depth of at least 24 inches

below  the proposed foot ing base grade, w ith the subexcavation extending at least 5

feet beyond. The bottom of this excavation should then be scarif ied, for alluvial and/or

w ind blow n sand materials, to a depth of at least 12 inches, brought to near optimum
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moisture content, and recompacted to at least 90 percent relat ive compaction (ASTM

D 1557) prior to ref illing the excavation to grade as properly compacted fill.

As stated above, a minimum compacted f ill mat of  24 inches below  the base grade of

foot ings is recommended in areas of shallow  f ills or cut areas.  How ever, bedrock

areas to be cut, deeper over-excavations should be considered to facilitate the

placement of ut ilit ies and other subterranean improvements.

To provide adequate support, concrete slabs-on-grade should bear on a minimum of

12 inches of compacted soil placed on competent nat ive materials.  The compacted

soil should have a density of at least 90 percent relat ive compaction (ASTM D 1557).

Engineered Compacted Fill

The on-site soils should provide adequate quality f ill material, provided they are free

from organic matter and other deleterious materials.  Unless approved by the

geotechnical engineer, rock or similar irreducible material w ith a maximum dimension

greater than 12 inches should not be buried or placed in f ills w ithin the upper 10 feet

of f ill areas.  Oversized material (more than 12 inches)  is anticipated and may be

stockpiled for landscaping purposes or placed in a rock disposal area as approved by

the ow ner, geotechnical engineer, and local agency having jurisdict ion.

An acceptable rock disposal method may consist of spreading the rock out over an

area of competent materials and f illing and compacting the voids betw een the

oversized material w ith granular materials. Such granular materials are readily available

at  the site. Once the voids have been properly f illed and compacted, a 2-foot thick

layer of engineered compacted fill should be placed over the top of this rock ‘ blanket’

prior to construct ion of another rock disposal blanket.

Import f ill should be inorganic, non-expansive granular soils free from rocks or lumps

greater than 12 inches in maximum dimension.  Sources for import f ill should be

approved by the geotechnical engineer prior to their use.

Fill should be spread in maximum 8-inch uniform, loose lif ts, each lif t  brought to near

optimum moisture content, and compacted to a relat ive compaction of at least 90

percent in accordance w ith ASTM D 1557.
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Based upon the relat ive compaction of the near surface alluvial/w ind blow n sand

materials determined during this invest igation and the relat ive compaction anticipated

for compacted f ill soil, w e est imate a compaction shrinkage of approximately 15 to 20

percent.  Therefore, 1.15 cubic yards to 1.20 cubic yards of in-place alluvial materials

w ould be necessary to yield one cubic yard of properly compacted f ill material.  For

bedrock materials to be used as f ill, a compaction bulking factor of approximately 0

to 5 percent is ant icipated.  Thus one cubic yard of in-place bedrock material w ould

yield 1.00 to 1.05 cubic yards of engineered compacted f ill.  These values are for

est imating purposes only, and are exclusive of losses due to stripping or the removal

of subsurface obstruct ions.  These values may vary due to differing condit ions w ithin

the project boundaries and the limitat ions of  this invest igat ion.  Shrinkage/bulking

should be monitored during construct ion.  If  percentages vary, provisions should be

made to revise f inal grades or adjust quantit ies of borrow  or export.

Short-Term Excavations

Follow ing the California Occupational and Safety Health Act (CAL-OSHA)

requirements, excavations deeper than 5 feet should be sloped or shored.  All

excavations and shoring should conform to CAL-OSHA requirements.

Short-term excavations greater than 5 feet deep shall conform to Tit le 8 of the

California Code of Regulat ions, Construct ion Safety Orders, Section 1504 and 1539

through 1547.  Based on our exploratory t renches and borings, it  appears that Type

C soil is the predominant type of soil across the low er, f latter areas of the site, w hile

Type A soil is the prevailing type of material across the hillsides. We recommend that

short-term excavations be designed based on the preceding soil types.  Deviat ion from

the standard short-term slopes are permitted using option 4, Design by a Registered

Professional Engineer (Section 1541.1).

Short-term excavation construct ion and maintenance are the responsibility of  the

contractor and should be a considerat ion of his methods of operation and the actual

soil condit ions encountered.
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Slope Construct ion

Preliminary data indicates that cut and fill slopes should be constructed no steeper

than 2 horizontal to 1 vert ical. Fill slopes should be overf illed during construct ion and

then cut back to expose fully compacted soil. A suitable alternative w ould be to

compact the slopes during construct ion, then roll the f inal slopes to provide dense,

erosion-resistant surfaces.

Where f ills are to be placed against  exist ing slopes steeper than 5:1 (horizontal to

vert ical), the hillside should be properly keyed and benched to expose competent

native materials.  The key, constructed across the toe of the proposed slope, should

be a minimum of 12 to 15 feet w ide, a minimum of 2 feet deep at the toe, and sloped

back at 2 percent.  Benches should be constructed at approximately 2 to 4 feet

vert ical intervals.  Typical keying and benching operat ions are presented on Enclosure

F-1 w ithin Appendix F.

Slope Protect ion

Since the native materials are susceptible to erosion by running w ater, measures

should be provided to prevent surface w ater from flow ing over slope faces.  Slopes at

the project should be planted w ith a deep rooted ground cover as soon as possible

after complet ion.  The use of succulent ground covers such as iceplant or sedum is not

recommended.  If  w atering is necessary to sustain plant grow th on slopes, then the

w atering operat ion should be monitored to assure proper operat ion of the irrigat ion

system and to prevent over w atering.

Soil Expansiveness

The materials encountered during this invest igat ion w ere observed to be granular and

are considered to have a very low  expansion potent ial.  Therefore, specialized

construct ion procedures to specif ically resist expansive soil act ivity are not ant icipated

at this t ime.  In order to verify this, addit ional evaluation of on-site and imported soils

for their expansion potential should be conducted during the grading operation.
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Foundation Design

If the site is prepared as recommended, the proposed distribut ion building may be

safely founded on conventional shallow  foundations bearing entirely on a minimum of

24 inches of engineered compacted f ill placed over competent nat ive materials.

Footings should have a minimum w idth of 12 inches and should be established a

minimum of 12 inches below  low est adjacent grade.

For design of foot ings about 12-inch w ide and 12-inch below  the low est adjacent f inal

grade, a maximum soil bearing pressure of 2,000 pounds per square foot (psf) for dead

plus live loads should be used.  This bearing pressure may be increased by 400 psf for

each addit ional foot of w idth, and by 400 psf for each addit ional foot of depth, up to

a maximum of 5,000 psf. For example, a foot ing 4 feet w ide and embedded 1.5 feet

w ill have an allow able bearing pressure of 3,400 psf.

The above values are net pressures; therefore, the w eight of the foundations and the

backfill over the foundations may be neglected w hen computing dead loads.  The

values apply to the maximum edge pressure for foundations subjected to eccentric

loads or overturning.  The recommended pressures apply for the total of dead plus

frequently applied live loads, and incorporate a factor of safety of at least 3.0.  The

allow able bearing pressures may be increased by one-third for temporary w ind or

seismic loading.  The resultant of the combined vert ical and lateral seismic loads

should act w ithin the middle one-third of the foot ing w idth.  The maximum calculated

edge pressure under the toe of foundations subjected to eccentric loads or overturning

should not exceed the increased allow able pressure. Foundations should be setback

from slopes as detailed on Enclosure F-2, w ithin Appendix F.

Resistance to lateral loads w ill be provided by passive earth pressure and base frict ion.

For foot ings bearing against compacted f ill, passive earth pressure may be considered

to be developed at a rate of 300 pounds per square foot per foot of depth.  Base

frict ion may be computed at 0.30 times the normal load. Base frict ion and passive

earth pressure may be combined w ithout reduction.  These values are for dead load

plus live load and may be increased by one-third for w ind or seismic loading.
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Sett lement

As stated before, the planned development of the site w ill require placement of f ills up

to 40 feet in depth in areas underlying by alluvial/w ind blow n sand deposits and cuts

up to 100 feet in areas underlying by bedrock.  Our calculat ions suggest that total

sett lements up to 2.5 inches could take place w ithin f ill areas.  These sett lements are

believed to occur rapidly, primarily as a result  of elast ic compression of support ing

soils as the f ills are applied, and should be essentially completed short ly after the

placement of f ills and before the construct ion of the foundations for the distribut ion

building. Areas to be cut into bedrock w ill have a sett lement of approximately zero.

Stat ic total sett lement of individual foundations of the building w ill vary depending on

the w idth of the foundation and the actual load supported.  Maximum total stat ic

sett lement of  foundations designed and constructed in accordance w ith the preceding

recommendations are est imated to be on the order of  0.5 inches.  Dif ferential

sett lements betw een adjacent foot ings should be about one-half  of the total

sett lement.

Building Area Slab-on-Grade Design

To provide adequate support, concrete slabs-on-grade should bear on a minimum of

12 inches of compacted soil placed on competent  nat ive materials.  The compacted

soil should have a density of at least 90 percent relat ive compaction (ASTM D 1557).

The f inal pad surfaces should be rolled to provide smooth, dense surfaces upon w hich

to place the concrete.

Slabs to receive moisture-sensit ive coverings should be provided w ith a moisture vapor

barrier.  This barrier may consist of  an impermeable membrane.  Tw o inches of sand

over the membrane w ill reduce punctures and aid in obtaining a satisfactory concrete

cure.  The sand should be moistened just prior to placing of concrete.

For design of slabs and estimating slab deflect ion, a modulus of subgrade reaction (k)

of 200 pounds per square inch per inch of def lect ion may be used.  Sett lements of

light ly loaded f loor slabs should be negligible.  Where feasible, w e recommend that the

pouring of the f loor slabs be deferred until most of the column dead loads have been

applied.
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The slabs should be protected from rapid and excessive moisture loss w hich could

result  in slab curling.  Careful at tent ion should be given to slab curing procedures, as

the site area is subject to large temperature extremes, humidity, and strong w inds.

Exterior Flatw ork and Drivew ay Construct ion

To provide adequate support, exterior f latw ork and drivew ay improvements should rest

on a minimum of 12 inches of compacted soil w ith a relat ive compaction of at least

90 percent (ASTM D 1557) or upon bedrock.

Wall Pressures

The design of footings for retaining w alls should be performed in accordance w ith the

recommendations described earlier under Preparat ion of Building Pad Area and

Foundation Design. For design of retaining w all foot ings, the resultant of the applied

loads should act in the middle one-third of the footing, and the maximum edge

pressure should not exceed the basic allow able value w ithout increase.

For design of retaining w alls unrestrained against movement at the top, w e

recommend an equivalent f luid density of 40 pounds per cubic foot (pcf) be used.  This

assumes level backf ill consist ing of recompacted, non-expansive, native soils placed

against the structures and w ithin the back cut slope extending upw ard from the base

of the stem at 35 degrees from the vert ical or f latter.

Retaining structures subject to uniform surcharge loads w ithin a horizontal distance

behind the structures equal to the structural height should be designed to resist

addit ional lateral loads equal to 0.32 t imes the surcharge load.  Any isolated or line

loads from adjacent foundations or vehicular loading w ill impose addit ional w all loads

and should be considered individually.

To avoid over stressing or excessive t ilt ing during placement of backf ill behind w alls,

heavy compaction equipment should not be allow ed w ithin the zone delineated by a

45 degree line extending from the base of the w all to the f ill surface.  The backf ill

direct ly behind the w alls should be compacted using light equipment such as hand

operated vibrat ing plates and rollers.  No material larger than 3 inches in diameter

should be placed in direct contact w ith the w all.
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Wall pressures should be verif ied prior to construct ion, w hen the actual backf ill

materials and condit ions have been determined.  Recommended pressures are

applicable only to level, non-expansive, properly drained backf ill w ith no addit ional

surcharge loadings.  If  inclined backf ills are proposed, this f irm should be contacted to

develop appropriate act ive earth pressure parameters. Toe bearing pressure for non-

structural w alls on soils, not prepared as described earlier under Preparat ion of Building

Pad Area, should not exceed California Building Code values, (CBC Table 18-1-A).

Preliminary Pavement Design

Testing and design for preliminary on-site pavement w as conducted in accordance w ith

the California Highw ay Design Manual and Port land Cement Associat ion Guidelines.

Based upon our preliminary sampling and test ing, and upon Traff ic Indices generally

associated w ith these types of projects, it  appears that the structural sect ions

tabulated below  should provide sat isfactory pavements for the subject improvements:

AREA T.I.
DESIGN

R-VALUE
PRELIM INARY SECTION

Light  Vehicular Traf f ic w it h Occasional

Truck Traf f ic
5 .0 5 0

0 .2 5 '  A C/0 .3 5 '  A B

or  6 "  PCC

Heavy Truck Traf f ic 7 .0 50
0 .3 0 '  A C/0 .4 5 '  A B

or 7 "  PCC

A C  -  A sphalt  Concret e

A B  -  Class 2  A ggregate Base

PCC - Port land Cement  Concret e w it h a minimum modulus of  rupture of  550  psi

The above structural sect ions are predicated upon 90 percent relat ive compaction

(ASTM D 1557) of all ut ility trench backf ills and 95 percent relat ive compaction

(ASTM D 1557) of the upper 12 inches of pavement subgrade soils and of any

aggregate base utilized.  In addit ion, the aggregate base should meet Caltrans

specif icat ions for Class 2 Aggregate Base.

The concrete pavement sect ion may be placed direct ly over the native subgrade

prepared as described above. The concrete to be utilized for the concrete pavement

should have a minimum modulus of  rupture of 550 psi. Transverse joints should be
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saw cut in the pavement at approximately 15 foot intervals w ithin 4 to 6 hours of

concrete placement, or preferable sooner. Saw cut depth should be equal to

approximately one quarter of slab thickness. Construct ion joints should be constructed

such that adjacent sect ions butt direct ly against each other and are keyed into each

other. Parallel pavement sect ions should also be keyed into each other. It  should be

noted that distributed steel reinforcement (w elded w ire fabric) is not necessary, nor

w ill any decrease in sect ion thickness result  from its inclusion.

The above pavement designs w ere based upon the results of preliminary sampling and

test ing, and should be verif ied by addit ional sampling and test ing w hen the actual

subgrade soils are exposed.

Sulfate Protect ion

The results of the soluble sulfate tests conducted on selected subgrade soils expected

to be encountered at foundation levels are presented in Appendix C.

Based on the test results the sulfate exposures of on site soils is considered negligible

by the California Building Code.  Therefore, no specif ic recommendations are given for

concrete elements to be in contact w ith on site soils.

Construct ion Monitoring

Post invest igat ive services are an important and necessary continuation of this

investigat ion.  Project plans and specif icat ions should be review ed by this f irm prior

to construct ion to confirm that the intent of the recommendations presented in this

report have been incorporated into the design.  Verif icat ion test ing including soluble

sulfate content and expansion index should be performed during the site rough grading.

During construct ion, suff icient and timely geotechnical observation and test ing should

be provided to correlate the f indings of this invest igat ion w ith the actual subsurface

condit ions exposed during construct ion.  Items requiring observation and test ing

include, but are not necessarily limited to, the follow ing:



IDS Real Estate Project No. 22448.1

August 13, 2007

31

1. Site preparat ion-stripping and removals.

2. Excavations, including approval of the bottom of excavations prior to backf illing.

3. Scarifying and recompacting prior to f ill placement.

4. Subgrade preparation for pavements and slabs-on-grade.

5. Placement of engineered compacted fill and backf ill, including approval of f ill

materials and the performance of suff icient density tests to evaluate the degree

of compaction being achieved.

6. Foundation excavations, including foot ings.

LIMITATIONS

This report contains geotechnical conclusions and recommendations developed solely

for use by IDS Real Estate and their design consultants, for the purposes described

earlier.  It  may not contain suff icient information for other uses or the purposes of

other part ies.  The contents should not be extrapolated to other areas or used for other

facilit ies w ithout consult ing LOR Geotechnical Group, Inc.

The recommendat ions are based on interpretat ions of the subsurface condit ions

concluded from information gained from subsurface explorat ions, and a surf icial site

reconnaissance.  The interpretat ions may dif fer from actual subsurface condit ions,

w hich can vary horizontally and vert ically across the site.  Due to possible subsurface

variat ions, all aspects of f ield construct ion addressed in this report should be observed

and tested by the project geotechnical consultant.

If  part ies other than LOR Geotechnical Group, Inc. provide construct ion monitoring

services, they must be notif ied that they w ill be required to assume responsibility for

the geotechnical phase of the project being completed by concurring w ith the

recommendations provided in this report or by providing alternative recommendations.
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The report w as prepared using generally accepted geotechnical engineering pract ices

under the direct ion of a state licensed geotechnical engineer.  No w arranty, expressed

or implied, is made as to conclusions and professional advice included in this report.

Any persons using this report for bidding or construct ion purposes should perform such

independent invest igat ions as deemed necessary to satisfy themselves as to the

surface and subsurface condit ions to be encountered and the procedures to be used

in the performance of w ork on this project.

TIME LIMITATIONS

The f indings of this report are valid as of this date.  Changes in the condit ion of a

property can, how ever, occur w ith the passage of t ime, w hether they be due to natural

processes or the w ork of man on this or adjacent propert ies.  In addit ion, changes in

the Standards-of-Pract ice and/or Governmental Codes may occur.  Due to such

changes, the f indings of this report may be invalidated w holly or in part by changes

beyond our control.  Therefore, this report should not be relied upon after a signif icant

amount of t ime w ithout a review  by LOR Geotechnical Group, Inc., verifying the

suitability of the conclusions and recommendations.
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06/30/0809

CLOSURE

It  has been a pleasure to assist you w ith this project.  We look forw ard to being of

further assistance to you as construct ion begins.  Should condit ions be encountered

during construct ion that appear to be dif ferent than indicated by this report, please

contact this off ice immediately in order that w e might evaluate their effect.

Should you have any questions regarding this report, please do not hesitate to contact

our off ice at your convenience.

Respectfully submitted,

LOR Geotechnical Group, Inc.

Andrew  A. Tardie Jeffrey J. Johnston, CEG 1893

Staff  Geologist Engineering Geologist

Gaby M. Cervantes CE 66619 John P. Leuer, GE 2030

Staff  Engineer President

AAT:GMC:JJJ:JPL/mmm

Distribut ion:   Addressee (6)
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AERIAL PHOTOGRAPHS

(Source: San Bernardino County Flood Control)

DATE FLIGHT NO. PHOTO NO(S). SCALE

July  9 ,  1938 USDA A XL-63 -80 , &  81 1 " = 2 ,000 '

November 10 , 1955 F-34 7 -30  and 7 -31 1 " = 1 ,200 '

M ay 2 2 , 1 9 62 C-1 6 2 2  and 2 3 1 " = 2 ,0 0 0 '

October 8 ,  1971 C-186 14  and 15 1 " = 2 ,000 '

February  2 5 , 1 9 86 C-4 5 0 1 6 9 and 1 7 0 1 " = 2 ,0 0 0 '

July  1 , 1 9 91 C-4 8 7 1 9 6 and 1 9 7 1 " = 2 ,0 0 0 '

January  19 , 2005 C-553 17 -32  and 17 -33 1 " = 1 ,000 '
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