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Mr, Jonathan Weldy

MERIDIAN LAND DEVELOPMENT -
19153 Town Center Drive, 106

Apple Valley, California 92308

Subject: Geotechnical/Geologic Feasibility Study, Casa Blanca Ranch Project, North of Oak Glen
Road, City of Yucaipa, San Bernardino County, California

Dear Mr. Weldy:

Petra Geotechnical, Inc. (Petra) is pleased to submit herewith our feasibility-level geotechnical/geologic
constraints study for the proposed Casa Blanca Ranch project, located north of Qak Glen Road and east of
Jefferson Street in the City 6f Yucaipa, Californid (Figure 1). This work was performed in accordance
with the scope of work outlined. in our revised Propasal No. 1254-12 dated August 28, 2012. The
purposes of our study were to obtain available geotechnical and geologic information on the nature of the
previous land usage and current site conditions, to evaluate the potential geologic constraints that may
affect development of the property, and to provide geologic and geotechnical mitigation
recommendations for submittal with a proposed Environmental Impact Report (EIR),

This investigation included a preliminary site reconnaissance and a general review of published and
unpublished literature, aerial photographs, and geologic maps pertaining to geologic and geotechnical
hazards which may have an impact on the proposed development. This report presents the findings and
opinions regarding the feasibility of the proposed project with respect to the geologic and geotechnical
factors that may impact site development. o

Respectfully submitted,

PETRA GEOTECHNICAL, INC.

Grdyson R. Walker, GE
Vice President
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GEOTECHNICAL/GEOLOGIC FEASIBILITY STUDY
CASA BLANCA RANCH PROJECT, NORTH OF OAK GLEN ROAD
CITY OF YUCAIFPA, SAN BERNARDINO COUNTY, CALIFORNIA

Purpose and Scope of Services

The purpose of this study was to obtain preliminary information en the general géolog'ic and geotechnical
conditions within the project area in order to provide conclusions and recotnmendations for the feasibility

of the proposed project to support an associated Environmental Impact Report (EIR).

The scope of our evaluation consisted of the following:
¢ Prelininary reconnaissance of the site to evaluate the general site conditions,

® Research and review of readily available published and unpublished geologic data, maps and
geotechnical reparts concerning geologic and soil conditions within and adjacent to the site which could

» Review available sequential stereo-paired aerial photographs of the site and surrounding area.

e Preparation of this feasibility report, presenting the results of our evaluation and recommendations for
the proposed development.

L.ocation and Site Description

As we understand the project site consists of an essentially rectangular shaped property constituting
approximately 238 acres of land that is bounded by Oak Glen Road to the south and by Jefferson
Street/Chernry Croft Drive to the wjest'.- Vacant undeveloped land bounds the site to the north and &ast.
The pr‘ojecf consists of four separaté parcels, APN’s 321-082-15, 321:101-02, 321-101-12 and 321-101-
20, and the general location is shown on the attached Site Location Map, Figure 1. Approximately two

acrés of the site, located at the end of James Birch Road, is leased by the San Bemardino Valley
. Maunicipal Water District and is presumed to be excluded from the proposed project. Additionally,
several building structures located in the ,southWest cotner of the site are understood to remain htact. and

will not be subject to the proposed development.

At the time of our investigation, the site was a vacant ranch with plateans and canydns used for
agriculture. The subject site has a gentle to moderate gradient-dcéccnding from the eastern to the western
portion of the site. Steeper gradicnts were observed within the canyon areas and some gradients
‘approached near vertical (bluff) at the main bend in Wilson Cresk. The main branch of Wilson Creek

emanates from the northeast corner of the subject site and extends through the west-central portion of the

site where it enters a stone cnlvert under Jefferson Street. The highest elevations within the property. form.
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gently sloping plateans with tributary canyons which dissect the ridge lines and flow to Wilsen Creek.
Vegetation throughout the site consisted of a variety of grasses, shrubs and small stands of trees. A

thicker stand of trees was observed along the southern boundary of the site in the vicinity of Oak Glen
Road.

Several buildings are located within the southwest portion of the site which is the operation center of the
ranch. The operation ceritér includes the ranch house and mobile home, garage, caretaker’s house,
workshop with attached storage shed, and packing building. South and east of the main residence are
groves adjacent to Oak Glenn Road. A large; dry pond area was observed within the groves below the
workshop area. A small pond is east-northeast of the main residence close to the grove. A second grove
area with adjacent smaller dry pond was observed just north of the packing building, The remainder of the
site is agricultural fields and natural land with farm and household trash and debris pericdically observed
throughout the site. ‘Several dirt paths provide general access throughout the site and minor areas of loose

fill soils were periodically observed adjacent to the pathways.

A large water reservoir, owned and operated by the San Bernardino Valley Municipal Water District, is
located at the end of James Birch Road within the southern céntral portion of the property. We
understand that one water well (inactive) and two water tunnels exist on the §ite, however the well and

tunnels were not observed during our site reconnaissance (Petra, 2011).

GEOTECHNICAL EVALUATION

Site Reconnaissance

An engineering geologist with Petra conducted a cursory reconnaissance of the subject site on September
17, 2012. The purpose of the reconnaissance was to observe and document the current conditions of the
gite.

Literature Reyiew

Petra researched and reviewed available published and unpublished geologic data pertaining to regional

- geology, faulting .and geologic hazards that may affect the site. The results of this review are included

within the Findings section of this report.
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Aerial Photo Analysis

Sequential black and white stereo, and in'dividﬁal-frame,. aerial photographs (1938 to 1995) covering the
site ahd surrounding area were obtained and reviewed by Petra. These photographs, obtained from
Continental Aerial Photo, were at approximate scales ranging from 1 inch equals 2,000 feet to 1 inch

equals 4,000 feet. Additi.onélly, we reviewed deridl imagery fromn Google Earth from 1995 to 2011.

FINDINGS

Previous Site Land Use

Based on information obtained during this investigation, the sité appears to have been predominantly a
farm used for agriculture from at least the early 1900's until present. From approximately 1938 through
present different portions of the land were brought into cultivation and planted with groves and fields for

agriculture. Notable observations within some acrial photographs are s follows:

1933

In the 1938 photograph, the main residence and garage are in the southwest pertion of the site. One large
building is located withiri the present day operation center located northeast of the main residence. South
and east of the main residence dre groves adjacent to Oak Glenn Road. A small pond is east-northeast of
the main residence close to the grove. Wilson Creek is visible crossing the site frotn the northeast toward
the west-central portion of the site with tributaries extending from the gast. Dirt access roads are visible

throughout the site. The remainder of the site is agricultural Jand with canyon areas left natural.

[y

53

In the 1953 photograph, the small pond east-northeast of the main residence is barely visible and another
small pond is located north of the large building in the operation center, Three new small buildings have
been constructed within the operation center. The remainder of the site appears basically the same as

observed in the 1938 photograph.

196

N

In the 1966 photograph, both small ponds appear to be dry and the remainder of the site is agricultural
land with cariyon areas 1eft natural

" GEOTECHNICAL
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1976

In the 1976 photos the existing water reservoir has been constructed within the south central portion of

the property and James Birch Road has also been completed.

1980

In the 1980 photograph, the small pond. located north of the large building in the operation center has
reappeared and a large pond is observed east-northeast of the main residence withini the groves. The

remainder of the site is agricultural land with canyon areas left natural.

o

990

In the 1990 photograph, another building has been placed just south of the main residence and the
southern most building within the operation center has been removed. Groves have been planted between
the main residence and Wilson Creek just west of the operation center. The small pond located north of
the opeération center appears to be dry and not visible. The remainder of the site is agricultural land with

canyon areas left natural.

1595

o

Ini the 1995 photograph, the large pond observed east-riortheast of the main residence within the groves
- appears to be dry and the groves southi of the pond appear to be reduced in size. The groves between the
rhain residence and Wilson Creek have been reduced in size to just an area nerth-northeast of the

d_peration center. The remainder of the site is agricultural land with canyon areas left natural.

2005

In the 2005 photograph, the small pend located notth of the: operation center appears to be in use again.
Farming equipment is visible along the northeast portion of the operation center. What appear to be crates
of some sort are visible within the Wilson Creek flood plain adjacent a dirt access road. Overall the site

and vicinity appear similar to that observed during Petra’s site. ingpéction.

Regional Geologic Sefting

The subject property is sitvated within the San Gabriel Mountains Block (upper plate of the San Vincent
thrust) within the northem part of the Peninsular Ranges GeomOI]'Dhic Provinge. The San Gabriel

Mountains Block is underlain by granitic and metamorphic crystalling rock that are Cretageous in age or
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older. Theblock is bounded on the east-northeast by the San Andreas fault zone and the San Bemardino
Mountains, and on the south-southwest by the Banning Fault and on the north-northwest by the Vincent
Thrust. In closer proximity, the subject site is located just east of an arca of northeast trending thrust
faul_tihg associated with the Vinecent Throst and the Crafton Hills Fault Zone. The site lies less than hialf a
mile north of the Yucaipa Ridge, just under 1 mile southwest of the San Bernardino Mountains, and

approximately 2 miles east of the Crafton Hills.

The site is located on the southern portion of a narrow alluvial valley located between the San Bernardino
Mountains and Yucaipa Ridge emanating from Potato Cariyon to the east. These Quaternary alluvial
deposits extend southwest into the Yucaipa basin from the flanks of the San Bernardino Mountains,
Yucaipa Ridge and Crafton Hills. The active alluvial draihage Wilson Creek, intersect at the northeast
corner of the property and exists at the west central portion of the stie. Oak Glen Creek generally Tlows

westward just south of the project site.

Local Geology and Subsurface Soil Conditions

Surficial earth materials observed during our reconnaissance and on published geologic maps generally
consists of man-made undocumented fill, active alluvial wash deposits, young alluvium and colluvium
(miiddle to late Holocene), and older alluvium (middle to late Pleistocene). The younger alluvial -and
colluvial units are present with the active draindges and incised tributary canyon areas and the older

alluviom comprises the elevated plateaus.
Groundwater

wells. Flow direction beneath the subject site is toward the southwest and the Yucaipa basin. Several
groundwater ‘wells located within. or adjacent to the subject site on the CDWR website indicated. that
groundwater level levels were between 40 and 67 feet below ground surface in 1968 to 1971 (CDWR,
2010). Although Wilson Creek: stream bed was dry during our site investigation, periodic surface water
flow will be present within the stream.

Faulting

The geologic structire of the southem California ared is dominated mainly by northwest-trending faults

associated wifh the San Andreas. Fault systém. Based on our review of published and unpublished
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geologic maps and literature pertaining to the site and regional geology, the site does not lie within the
boundaries of an Barthquake Fault zone as defined by the State of California Alquist-Priclo Earthquake
Fault Zoning Act. The closest AP zoned active faults to the site include the South Branch of the San
Andreas Fault Zone — San Bemardino Mountain ‘Section approximately 0.5 miles to the north and the
Crafton Hills Fanlt Zone — Western Hills Fault, approximately 1.8 miles to the west/northwest. Other
principal potentially active faults in the general area include the Crafton Hills Fault Zone— Chicken Hills
Fauilt, approximately 1,700 feet northwest; the San Gorgonio Pass fault approximately 4.2 miiles to the
south and the San Jacinto Fault Zone ~ San Jacinto Valley Section located approximately 9.5 miles to the

southwest,

However, two relatively short north trending fault segments are mapped within the central portion of the
project site as depicted on the attached Figure 2 (City of Yucaipa, 2000, Matti et. al., 2003). These faults
are mapped as having Late Quaternary displacement but Holocene activity has not been ruled out;
meaning they are at least considered potentially -active. Based on our review of stero-paired aerial

photographs, a break in topography coincides with the two mapped fault traces.

YLandslides

Although no landslides have been mapped within or adjacent to the site, several of the steeper canyon
slope ateas have been mapped as having a moderate to high potential for developing small shallow
landslides i.¢. debtis flow type surﬁ@ial failures during periods of prolonged precipitation (Morton, 2003).
Based on our site reconnaissance evidence of slope creep, erosion and very shallow surficial failures
along the flanks of the canyons were periodically observed within the site. In addition some of the
tributary canyons have been incised enough to create overstepped slope conditions with the most notable

being the near vertical bluff along the bend in Wilson Creek in the northwest quadrant of the property.

CONCLUSIONS
General Feasibility
Based on ouf research and review of pertinent geologic. literature development of the project site is
considered: feasible from a geotechnical standpoint, however from a geologic standpeitit, the presetice of
two potentially active fault strands is considered a potentially significant constraint. A detailed fault
inyestigation should be conducted by a qualified professional geologist priot to the design phase 6_f the

project if structures for human occupancy are proposed in the vicinity of the mapped faults. Tn addition,
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there are a number of geologic/geotechnical constraints inherent to the property that should be considered
during the design process. These constraints and other preliminary design considerations shiould be more -

thoroughly investigated at the design-level of planning and are discussed further below.

Geologic and Geotechnical Constraints

Fault Surface Rupture

The site is not. located within a currently designated State of California Alquist-Priolo Earthquake Fault
Zone (Hart, 1999). However, two potentially active fault strands, have been mapped as projecting
through the site and are depicted on Figure 2. Based on the limited information available, the southern
fault strand starts about 210 feet northeast of the existing water tank and about 200 feet west of the
property line between APN 321-101-02 and 321-101-20. These fault strands do not appear to consist of a
wide zone but rather would be a singlé fault that is limited in width, i.e. several 10’s of feet. The southern
mapped fault strand is on the order of 400 feet in length and the northetn strand is on the order of 600 feet
in length. Subsurface fault trenching may bé required prior to the design level phase of planning where.
these mapped faults are suspected, depending on the design concept of the project. If the project design
does not propose siructures for Fuman gecupancy, Ie. residential dwellings or commereial structures

eic., in the immediate vicinity of the suspected faulls then a fault investigation would not be required.

If these faults are located but provén to be inactive, or if there is no evidence of faulting, then the

on the quality of the data and the type or complexity of the fault(s). Evidence of active faults doés not
preclude other formis of development such. as roadways, landscaping areas, graded slopes etc. Further

evaluation will be warranted based on the project design.

Seismic Shaking

The site is located within an active tectonic area of southern California with several significant faults
capable of producing moderate to strong earthquakes. The San Andreas, Crafton Hills, Banning and San
Jacinto fault zones are ali in close proximity of the site and capable of producing strong ground motions.

The site will likely be subjected to ‘very strong seismically related ground shaking during the anticipated

life span of the project and siructires within the site should therefore be designed and constructed to resist
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the effects of strong ground motion in accordance with the most current edition of the California Building
Code {CBC).

Liguefaction and Seismically Induced Settlement

Liquefaction of soils can be caused by strong vibratory motion due to earthquakes. When solid particles
in a saturated soil consolidate into a tighter package as a result of vibration due to an earthquake, the rion-
compressible pore water between the particles will be squeezed out. If the soil has a high permeability, a
sufficient amount of water will drain out of the pores to maintain inter-granular stresses and, thereby, the
soil’s shear strength. However, if the permeability is relatively low, then the water will not drdin away
quickly enough and pore water pressures will build as a result. If the pore water préssure rises to a level
such that the shear strength of the soil becomes zero, then liquefaction is said to have occurred. Factors
known to influence liquefaction potenﬁal include soil type and depth, grain size, relative density, ground-
water fevel, degree of saturation, and both intensity and duration of ground shaking.

Based on a review of the San Bernardino County Gealogic Hazard Overlays the site does not lic. within
zone that is susceptible to liquefaction. Based on the our review of the prevalert soils types, the potential
for liquefaction induced settlement is considered very low due to the absence of a shallow groundwater

table and an assumed relative high density of the coarse grained alluvial soils underlying the site.

Landslides and Secondary Effects of Seismic Activity

No landslides ‘have been mapped within -or near the subject site and based on a review of the San
Bemardine County Geologic Hazard Overlays the site does not lay ‘within zone that is susceptible to
landsliding. However several canyon slope areas within the site have been mapped as having moderate to
high potential for surficial failures leading fo minor debris flows (Morton, 2003). In addition we
observed :evidence of oversteepened and eroded slope areas periodically within the project site. Other
secondary effects of seismic activity normally considered as possible hazards to a site include several
types of ground failure. Various general types of ground failures, which might oceur as a consequence of
severe ground shaking at the site, include ground Subsidénce-z ground lurching, lateral spreading and
earthquake-induced landsliding. The probability of oecurrenee of each type of ground failure depends on
‘the severity of fhe earthquake, distanee fromy fanlts, topography, subsoils and groundwater conditions, in

addition to other factors. Based on the site conditions, groind subsidence and ground lutching are
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comsidered unlikely at the site, however there is a potential from lateral spreading and/or shallow

earthquake-induced landsliding to oceur along the steeper canyon slope or bluff areas.

"Tsunamis and Seiches

Tnundation. of the site due to tsunarnis is considered negligible because the site is over 55 miles from the
Pacific Ocean at an elevation ovier 2,700 feet msl. Furthermore, the site is not located - in proximity to
enclosed bodies of water; therefore, inundation of the site due fo seiches during an earthquake event is

also considered nil.

_ Groundwater

Adverse effects on the proposéd development resulting from the presence of shallow groundwater are not
anticipated. However portions of the site lies within the drainage course of Wilson Creek and a flood
plain review will likely be required, Local drdinage considerations relative 1o the proposed development

should be addressed by the project eivil engineer.

Areal Subsidence

The subject _site, is not known to be located in an area with potential for ground subsidence due to
withdrawal of fluids. ’

Slope Stability

Based on our observations, the exposed soils and natural slopes are considered io have favorable geologic
structure and no evidence of ‘deep seated landsliditig or gross instability was encountered. However,
based on preliminary mappitig some canyon slope areds may be subject to erosion, slope ereep and
localized surficial instability. Further evaluation within specific areas of the site may be riecessary during
the design phase geotechnical investigation of the project depending of the proposed gr'ading- comeept with
regards to proposed cut and/or fill slopes and/or proposed improvements near the tops of the existing

‘canyon slope areas.

Compressible Sails and Remedial Grading

The undocumented fill and near-surface alluvial soils ‘are surficially loose and inconsistent dug to the

uncompacted and variable mature of the fills and shallow underlying natural alluvial deposits.

.Accordingly, remedial grading of the near-surface compressible soils will be necessary for support of
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lightly loaded shallow foundations and engineered fills. While subject to near-surface remiedial grading,
the site is generally suitable for the support of shallow, lightly to moderately loaded foundations. We
recommend that a detailed geotechnical investigation be conducted when site the grading and foundation
plans are developed to prepare site specific grading and foundation recommendations that are appropriate

for the proposed construction.

- Erosion

Site soils are generally granular in nature, are occasionally oversteepened and are subject to erosion.
During and following site development the erosion potential on graded slopes will require erosion control

measures.

Expansive Soils’

Based on the predominant soils types encountered at the site, granular sand to silty sands with gravels, the
expansion potential is anticipated to be in the very low category, i.e. an expansion index between 0 and
20. Preliminary expansion index results should be provided in the design level geotechnical investigation
and the final soil expansion potential should be determined at the completion of site grading for

foundation design considerations,

Suitability of On-Site Materials for Use as Engineered Fill

Based on our surficial observations at the subject site and assumed soil conditions at depth, the vast
majority of soil materials would be suitable for use as engineered fill. Oversize rock may be encountered
during site development that may require special recommendations and/or handling. As with most
remedial grading, the majority of soils exposed at or near the surface would require moisture conditioning

to Ticat optimum moisture for use as engineered fill.
RECOMMENDATIONS

Mitization of Geologi¢ /Geotechnical Constrainis

Active Faulting

Subsurface fault trenching should be performed during the Tentative Map phase of planning in all areas
where structures for human occupancy, as well as structures sensitive to ground rupture, -are propesed and

active faults are mapped or are suspected. The areas of mapped potentially active faulting are currently

lifmited to the central portion: of the site as shown on Figure 2. Tf these faults are located but proven to be
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inactive, or if there is no evidence of faulting, then the proposed development will not be constrained by a
fault surface rupture hazard. If active fault strands are discovered, then appropriate fault setbacks will be
required for structures for human occupancy. Evidence of active faults do not preclude other forms of

developiment such as roadways, park sites, graded slopes ete.

Landslides and Potential Slope Instability

Deep-seated landslides are not considered a constraint to the project, however, areas that have been
mapped as being suseeptible to surfical slope failure andfor overstecpend slope areas that may also be
susceptible ta surfical slope failure should be fully investigated and analyzed during the Tentative Map
phase of planning within areas of development. Depending on their orientation, proposed cut slopes.
excavated in site materials will require additional mapping and/or large-diameter bucket auger borings
may also be récommended in proposed «cut slope areas to evaluate the subsurface geologic structure.
Analysis of the geologic structure and the shear strength of the soil materials will determine the gross
{global) and. surficial stability of the proposéd slopes.

Wher instability is anticipated, the cut slope may be reconstructed as either a buttress fill or stabilization
fill slope depending on the natare of the instability. Proposed cut ;siopcs excavated in existing
undocumented artificial fill materials or low density alluvial soils may be grossly unstable and should be
reconstrucied as engineered fill slopes. If development is planned ni¢ar the new vertical bluff on the north
bank of Wilson Creck in the northwest quadrant of the site a setback zone eould be eﬁtab]ished as &

potential mitigation measure.

"Bhutf Setbacks

Structural setbacks will be required from the tops of the existing bluffs to avoid encroachment. inte
building areas in the event of fature bluff instability. The setbacks may be determined by projecting an
imaginary plane at a 1,5:1 {(h:¥) inchination from the toe of the bluff to the ground surface above, In view
of the relatively low height of the bluffs, this criteria satisties the foundation setback criteria presented in
Section 1808.7.2, Foundation Setback from Descending Slope Surface, in the 2010 CBC.

Compressible Soils

Comipressible soils are anticipated throughout the propeity and are expecied to be comprised of

mdocumented fill and récent alluvium or colluvium. Any compressible soils that exist within proposed
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structural fill areas, or any that remain in-place at finish grade in proposed cut areas, should be removed
to iinderlying compefent older alluyium :and then replaced as compacted fill. Subsurface exploration
combined with sampling and laboratory testing of the onsite soils should be performed to determing the
horizontal limits and the depths of remedial grading that will likely be required.

Strong Ground Motions

Since the subject property is. located within a seismically active area of southern California, moderate to
strong ground shaking éan be expected within the site during the life of the project. Therefore, structures
should be designed the resist the effects of seismie ground motions as provided in the applicable building
codes at the time the site is developed. Seismiic design parameters and peak ground accelerations will be

provided as part of future site specific geotechnical investigations.

Suitability of On-Site Materials for Use as Engineered Fill

On-site soil materials that are free of hard rock greater than 12 inches in maximum dimension, and any

" trash, organics or similar deleterious materials will be suitable for use as engineered fill. Rock greater
than 12 inches in maximum dimension may be buried in deep fill areas utilizing special grading
techniques such as placing the rock in windrows. or as rock blankets. Specific recommendations and
grading techniques for burying oversize tock wouid be provided as part of future site specific
geotechnieal illx;estigations.

On-Site Structuires

In the event the well and water tunnéls are not infended for future use, it is re¢ommierided that they be
abandoned in accordance with the California Well Standards as published by the Califorria Department
of Water Resources (Bulletin 74-81 and 74-90), with oversight provided by the appropriate agencies. It is.
sus_p_ected that septic tanks and leach fields may existing on the site and during development, it is
recommended that they be removed in accordance: with. current regulations. It is also recommended t_h’at
all organics, trash and debris observed on the site within the proposed areas to be developed should be

removed and disposed in accordance with current regulations. This would also apply to any man-made

structures encountered within the areas to be developed.
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RECOMENDATIONS FOR ADDITIONAL STUDY

The findings and conclusions .preSenfcd in this feasibility evaluation are based on the research performed
by Peira to support the Casa Blanca Ranch EIR. When Tentative Tract and Firal maps have been
developed, additional studies, including preliminary subsurface investigations, detailed geologic mapping
and geotechnical testing and analysis, will be necessary to provideé detailed recommendations that are
appropnate for the proposed construction. The following is a synopsis of the typical types of studies that

may be performed during the subsequent development phases.

Tentative Tract Map Phase

o Subsurface fault investigations in areas of mapped faults which includes clearing argas of
potential ground surface rupture hazards and/or establishing fault setback zones.

» Detailed geclogic mapping withif areas of proposed development.

s Drilling of geotechnical hollow-stem auger borings and or excavating test pits in areas of
compressible soils (fill and natural alluvium) to detérmine the depths to comipetent materials.

» Excavating large-diameter bucket aiger borings for down-hole geologic logging and sobsequent
slope stability analysis in both natural slope areas to remain as well as proposed large cut slopes.

»  Evaluation of groundwater, if encountered within our borings, with respect to the grading design _

concept.

Final Tract Map Phase

e Comparison review with the previous Tentative Tract map for design chariges..
Site specific 40 grading plan reviews;,
Grading specific recommendations, including but not limited to areas for disposal of oversize
rock, slope buttressing or stabilization ete..

» Site specific supplemental geotechnical investigations which may include additional subsurface
borings, test pits, and/or other methods depending on the location of the proposed structures
and/or changes to the grading concept.

»  Preliminary foundation design recommendations.

LIMITATIONS

This réport is based on the project site, as we understand, and our geologic and geotechnical research of

investigation and geotéchnical testing and analysis, will be necessary.

The conclusions and opinions contained in this report are based on the results of the described

geotechnical evaluations and represent our proféssiona[ juﬂgment. This report has been prepared

consistent with that level of care being provided by other professionals providing similar services at the
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same locale and in the same time period. The contents of this report are professional gpinions and as

such, are not to be considered-a guaranty or warranty. This report has not been prepared for use by parties

or projects other than those named or described herein. This report may not contain sufficient information

for other parties or Sther purposes.

It has been a pleasure to be of service to you on this project. Should you have questions regarding the

contents of this report or should you requiré additional information, please contact this office.

Respectfully submitted,

PETRA GEOTECHNICAL, INC.

Douglass Johnston, CEG

Associate Geologist
CEG 2477

DLJ/GRW/jma

Distribution; 3 Add-fcssee
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