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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 Oak Glen Road and east of
JTefferson 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unpublished literature, aerial photographs, and geologic maps pertaining to geologic and geotechnical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 geotechnjcal
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 YUCAIPA, 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 aréa in order to provide conclusions and recofnmendations for the feasibility

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

The scope of our evaluation consisted of the following:
o Preliminary reconmaissanceé of the site to evaluate the general site coiiditions.

» Research and review of readily available published and unpublished geologic data, maps and
geotechnical reports concerning geologic and sail conditions within and adjacent to the site which could

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

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

Location 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/Cherry Croft Drive to the erS.t'.- Yacant undeveloped land bounds the site to the north and east.
The p‘r_‘ojecf consists of four separate 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
a‘crés of the site, located at the end of James Birch Road, is leased by the San Bemardino V'alley
Municipal Water District and is presumed to be excluded from the proposed project. Additionally,
several building structures located in the ,southw‘est 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 plateaus and canyons used for
agriculture. The subject site has a gentle to moderate gradient-dcéccnding from the eastem to the western
pottion of the site. Steeper gradicnts were observed within the canyon areas and some gradients
‘approached near vertical (bluff) at the main bend in 'Wilson Creek. 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 culvert under Jefferson Street. The highest elevatioris within the property. form.
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gently sloping plateaus 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 thé operation center of the
ranch. The operation ceritér incliudes 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 Qak Glenn Road. A large, dry pond drea was observed within the groves below the
workshop arca. 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 buildinig. The remainder of the
site is agricultural fields and natural land with farm and household trash and debris periodically 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 Bernarding Valley Municipal Water District, is
located at the end of James Birch Road within the southern central portion of the property. We
understand that one water well (inactive) and two water tunnels exist on the site, however the well and

tunnels were fiot observed during our sife recgnnaissance (Petra, 201 1).

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

site.

Literature Review

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. Additionally, we reviewed aeridl imagery from Google Earth from 1995 to 2011,

FINDINGS

Previous Site Land Use

Based on information ebtained during this investigation, the sit¢ appears to have been predonmnarntly 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 acriel photographs arc as follows:

1938

Inthe 1933 photograph, the main residence and garage are in the southwest portion of the site. One large
building is Jocated within the present day operation center located northeast of the main residence. South
and east of the main residence dre groves adjacent to Qak Glenn Road. A small pond is east-northeast of
the main residence close to the grove. Wilson Creek is visible crossing the site from the northeast toward
the west-central portion of the site with tributaries extending from the gast. Dirt access roads ar¢ visible

throughout the site. The remainder of the site is agricultural land with canyon areas left natural.
1953

In the 1953 photograph, the small pond east-northeast of the main residence is barely visible and ariother
small pond is located north of the large building in the operation center. Three new: ,Smali ‘buildings have
been constructed within the operation center. The remainder of the site appears basically the same as
observed in the 1938 photograph.

1966

In the 1966 photograph, hoth small ponds appear to be dry and the remainder of the site is agricultural
land with cariyon areas left natural
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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 within the groves. The

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

99

—
<

In the 1990 photograph, another building bas 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 operation center dppears to be dry and not visible. The remainder of the site is agricultural land with

canyon areas left natural.

1995

o

I the 1995 photegraph, the large pond observed east-northeast of the main residence within the groves
- appears to be dry and the groves south 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 north-northeast of the

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

2005

In the 2005 photograph, the small pond 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 someé 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. inspéction.

Regional Geologic Sefting

The subject property is situated within the San Gabriel Mountaiis Block (upper plate of the San Vincent
thrust) within the northem part of the Peninsular Ranges GeomOIphic Province. The San Gabriel

Mountains Block is underlain by granitic and metamorphic crystalling rock that are Cretaceous in age or
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older, The block is bounded on the east-northeast by the San Andreas fault zone and the San Bemardino
Mountains, and on the south-scuthwest 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 Vincent Thrust and the Crafton Hills Fault Zone. The site lies less than half 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 émanating from Potato Catiyon to the east. These Quaternary alluvial
deposits extend southwest into the Yucaipa basin from the flanks of the San Beritardino Mountains,
Yucaipa Ridge and Crafton Hills. The active alluvial drainage Wilson Creek, intersect at the northeast
corner of the property and exists at the west central portion of the stie. Oak Glen Creek generally flows

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 colluvinm
(miiddle to late Holocene), and older alluvium (middle to late Pleistocene). The younger alluvial -and
colluvial units are present with the aclive drainages and incised tributary canyon areas and the older

afluvium comprises the: elevated plateaus.
Groundwater

Groundwater depth is anticipated to vary within the general aréa due to water belfig pumped from nearby
wells, Flow direction beneath the subject site is toward the southwest and the Yucaipa hasin. Several
groundwater ‘wells located within. or adjacent to the subject site on the CDWR website indicated. that
proundwater 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.

Failting

The geologic structine of the southem California aréd is dominated mainly by northwest-trending faults

associated with the San Andreas. Fa’lilt’ systém. Based on. our review of published and unpublished
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geologic maps and literature pertaining to the sitc and regional geology, the site does not lie within the
boundaries of an Barthquake Fault zone as defined by the State of California Alquist-Priolo Earthquake
Fault Zoning Act. The closest AP zoned active faults to the site include the South Branch of the San
Andreas Fault Zone — San Bemnardino Mountain ‘Section approximately 0.5 miles to the north and the
Crafton Hills Fault 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
Fault, approximately 1,700 feet northwest; the San Gorgonio Pass fault approximately 4.2 miles o the
so.u.thr 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 mot 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.
Landslides

Although no landslides have been mépped within or adjacent to the site, several of the steeper canyon
slope ateas have been mapped as having a modetate to high potential for developing small shallow
landslides i.e. debris flow type smﬁ§1a1 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 out 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 'd_f the .

project if structures for human occupancy are proposed in the vicinity of the mapped faults. In addition,

SOTECHNICALS
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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 prelimifiary: 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 beeﬁ 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 [imited in width, i.. 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 reguired 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 nat propose siructures for human 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 does 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 all 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 structires 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 earthquakﬁ_s. When solid particles
in a saturated soil consolidate into a tighter package as a result of vibration due to an earthquake, the non-
compressible pore water between the particles will be squeezed out. Ifthe 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 1iot drdin away
quickly enough and pore water pressures will build as a result. If the pore water pressure 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 Geologic Hazard Overlays the site does not lie. within
Zone that is susceptible to liquefaction. Based on the our review of the prevalent 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
Bemardino County Geologic Hazard Overlays the site docs not lay ‘within zone that is susceptible to
landsliding. However several canyon slope arcas within the site have been mapped as having moderate to
high potential for surficial failures leading to minor debris flows (Morton, 2003). In addition we
observed cvidence 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 s‘ubs’idéncc-z ground lurching, lateral spreading and
earthquake-induced landsliding. ‘The probability of oecurrence of each type of ground failure depends on
the severity of tﬁe earthquake, distance from faults, topography, subsoils and groundwatet conditions, in

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

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

"Tsunamis and Seiches

Tnundation of the site due to tsunarhis is considered negligible because the site is over 55 miles from the
Pacific Ocean at an elevation over 2,700 feet msl. Furthermore, the site is not located. in proximity to
enclosed bodies of water; therefore, inundation of the site due to 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 fiood
plain review will likely be required, Local drainage considerations relative to the proposed development
should be addressed by the project civil 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 6n our observations, the exposed soils and natural slopes are considered to have favorable geologic
structure and no evidence of ‘deep scated landsliditig or gross instability was encountered. However,
‘based on preliminary mapping some canyon slope areas may be subject to erosion, slope creep 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'aﬂing- concept with
regards to proposed cut and/or fill slopes and/or proposed improvements near the tops of the existing

canyon slope areas.

Compressible Soils and Remedial Grading

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

uncompacted and variable nature 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 constriction.

- 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 centrol

Mmeasurcs.

Expansive Soils’

Based on the predominant soils types encountered at the site, grarmlar sand to silty sands with gravels, the
gxpansion potential is anticipated to be in the very low category, i.e. an expansion index between 0 and
20. Prelitminary expansion index results should be provided in the design level geotechniical 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 enginecred 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 riear optimum mioisture for use as engineered fill.
RECOMMENDATIONS

Mitigation of Geologi¢ /Geotechnical Constraints

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

limited to the central portion of the sit¢ as shown on Figure 2. If 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 etc.

Landslides and Potential Slope Instability

Deep-seated landslides are not considered a constraint to the project, however, areas that have been
mapped as being susceptible to surfical slope failure andfor overstegpend slope areas that may also be
susceptible to surfical slope failure should be fully investigated and analyzed during the Tentative Map.
phase of planming 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.

Where 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 ;siopes excavated in existing
undocumented artificial fill materials or low density alluvial soils may be grossly unstable and should be
teconstructed as engineered fill slopes. If development is planned ri¢ar the new vertical bluff on the north
bank of Wilson Creek in the northwest quadrant of the site a setback zone could be eétab]ished as &

potential mitigation measure.

‘Bhudf Setbacks

Structural setbacks will be required from the tops of the existing bluffs to avoid encroachment. into
building areas in the event of fisture Bluff instability. The setbacks inay be determined by projecting an
imaginary plane at a 1.5:1 {h:¥) inclination from the toe of the Bluff to the ground surface above. In view
of the relatively low height of the bluffs, this criteria satisfies the foundation setback criteria presented in
Section 1808.7.2, Foundation Setback from Descending Slope Surface, in the 2010 CBC.

Compressible Soils

Compressible soils are anticipated throughout the property and are expected to bé comprised of

undocumented fill and recent 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 ¢an be expected within the site-during the life of the project. Therefore, structures
should be designed the resist the effects of seismic 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 rock wouid be provided as part of future site specific
geotechnigal invéstigaﬁons.

On-Site Structures

In the event the well and water tunnels are not intended for future use, it is recommierided that they be
-abandoncd in accordance with the California Well Standards as published by the California Departmient
of Water Resources (Bulletin 74-81 and 74-90), with oversight provided by the appropriate agencies. It is.
sus_p.,ecteél that septic tanks and leach fields may existing on the site and during development, it is
recommended that they be removed in accordance: with. cutrent 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.

7 GEOTECHNICALY
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RECOMENDATIONS FOR ADDITIONAL STUDY

The findings and conclusions .pre'ssﬂfed in this feasibility evaluation are based on the research performed
by Peira to suppott 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 provide 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

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

» Detailed geologic mapping withifi areas of proposed development.

» 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.

e Excavating large-diameter bucket auger 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

» Comparison review with the previous Tentative Tract map for design chaniges..

» Site specific 40 grading plan reviews:.

Grading specific recommendations, including but not limited to areas for disposal of oversize
rock, slope buttressing or stabilization etc..

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

»  Preliminary foundation design reconmendations. -

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 necgssary.

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

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

consistent with that level of care being provided by other professionals providing similar services at the




MERIDIAN LAND DEVELOPMENT September 26, 2012
Casa Blanca Ranch/Yucaipa JIN.291-12
Page 14

same locale and in the same time period. The contents of this report are professional opinions 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 tther 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 ( . 'yson'R: Walker, GE
Associate Geologist Principal Engineer
CEG 2477 (GE 871
DLV/GRW/jma

Distribution:  (3) Addressee
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Mr. Jonathani Weldy

MERIDIAN LAND DEVELOPMENT
19153 Town Center Drive, 106
AppleValley, California 92308

Subject: Fault Rupture Hazard Investigation, Casa Blanca Ranch Project, North of Oak Glen
Road, City of Yucaipa, San Beruardino County, California

Dear Mr, Weldy:

This report presents the results of our fault investigation within a portion of the. Casa Blanca Ranch
project site, located north of Oak Glen Road and east of Jefferson Street in the City of Yucaipa, California
(Figure 1). The putposes of this investigation wete fo assess potential fault rupture within the site, and to
recommend appropriate setback zones for habitable structijres if necéssary. The everall ﬁroj_e.ct site-ig
approximately 238 acres of land; however the sﬁbject fault investigation was located in the southém
portion of the site approximately 1,300 feet west of the eastern property lirie (Figure 2). This work was
performed in accordance with the scope of work outlined in our supplemental proposal dated April 17,
2003,

The site is ot located within the boundaries of a State of California Alguist-Priolo Eattliquake Fault Zone
(APEFZ), however two escarpments are mapped as faults within the project site-and are delineated on the
City of Yucaipa Fault Rupture Hazards Zones plan. As such these mapped fault traces are considered
“potentially” 4ctive and required further geologic study which wias condwcted in the spirit of an APEFZ
study. The APEFZ requires that buildings for human oceupancy not be built over known active faults.
Within an APEFZ, geologic studies are conducted prior to construction of habitable ‘or other critical
structures to avoid p_l_aqing such development over faults that may potentially produce .ground rupture.

Additionally, habitable structures are “set back” a reasonable: distance from active fault traces, consistent

with the level of site-specific investigations.
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SCOPE OF WORK

‘This investigation specifically assess both the presence or absence of faulting #nd dssesses the risk of
ground surface rupture across the mapped escarpments within the su-bjéct portion of the ‘properiy. The
conclusions end recommendations in thig‘report are used to determine project feasibility and final design,
so that structures for human occupancy aie not constracted over active faults. The State of California.
currently defines an “active fault” as one that has had surface displacement within Holocene time, about
the last 11,500 years (Bryant and Hart, 2007). This investigation followed the California Geological
Survey guidelines for evaluating the hazards of surface fault rupture .(_CGS, 2002).

The scope of services for this investigation included the following;

® Reviewing pertinent fechnical literature, geologic maps and stereographic aerial photographs
relative to the site geology and potential location of faults (see Réferences).

s Surface reconnaissanée and observation of the 'géneral site geology and geomorphologic features
particularly expressive.of potential active faults. Theé fault frenches limits were also delineated in

thie field such that the existing grain crops in the area could be harvested by the current farmer.

» Excavating, cleaing and geologic logging of two exploratory fault frenches fotaling
approximately 655 linear feet to document fault presence of -abisence, estimated age and the
continuity of unbroken sediinents. The trenches were logged -and interpreted under the direction
of the undersigned geologist. The trenches were-also abserved by the Judependenit Peer Reviewer,
Dr. Miles Kenney, as well as the City of Yucaipa Reviewer Mr. Scott Magorien.

» Loosely backfilled the frenches with the excavated soil cultings,

#  Organizing and interpreting appropriate geologic data.

®  Preparing this Fault Rupture Hazard Investigation report and rélated figures and trench logs.

CEQA Signifieance Thresholds

Apipendix ‘G of Title 14 of the California Codé of Regulations (the CEQA -Guidelines) specifies niine
possible environmental impacts to consider when evaluating geology and soils impacts. These: include an

assessment of how the proposed project-.could be affected by geology hazards:

a. Expose people or structures to potential substantial adverse effects, ineluding the risk of 1oss,
injury, or death involving: '

i) Rupture of a known earthquake fault, as deélineated on the most recent Alquist-Priolo
Earthiquake Fault ZOniIig' Map issued by the State Geologist for the area or based on
other substantial evidence of a kinown fault (Refer to CGS Special Publication 42+
Bryant and Hart, 2007).

i) Strongseismic ground shaking.
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iii} Seismic-related ground failure, 1nclud1ng liquefaction.
iv) Landslides.

b. Result in substantial soil erosion or the loss of topsoil

¢. Be located on a geologic unit or soil that is unstable, or that would become unstable as a
result of the project, and potentially result in on- or off-site landslide, lateral spreading,
subsidence, liquefaction or collapse.

d. Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code
(1994), creating substantial risks to life-or property.

e. Having soils incapable of adequately supporting the use of septic tanks or alternative waste
water disposal systems.where sewers are not available for the disposal of waste water,

Tt should be noted that this investigation addresses only item a.i}above. Subsequent engineering genlogic
and geotechnical investigations to be performed during the design stage of the project will address the

remaining items.

The overall Casa Blanca Ranch project site congists of an essentially rectangular shaped property
comstituting approximately 238-acres of land. that is bounded by Qak Glen Road fo the south-and by
~ Jefferson Street to the west, The fault investigation took plaee on the southern side of the propeity just
north and east.of an existing San Bernarding Valley Municipal Water District reservoir. Based on aerial
photograph interpretation a relatively weak tonal lineament was observed in the area.of two mapped fault
strands (Matti, et. al., 2003). The site location and approximate locations of the mapped escarpments are
shown on the attached Site Location Map, Fi_gure 1 and the surveyed location of the fault trenches within
the property boundary are shown on Figure 3.

Vaeant umdeveloped land Eounds the site to the riorth and east. The overall 238-acre site cansists of four
separate parcels, APN’s 321-082-15, 321-101-02, 321-101-12 and 321-101-20. The site is a
predominately vacant ranchland with plateaus and canyons used for active dry farming, The subject site
has a gentle to moderate gradient descending from the eastem to the western portion of the site. Steeper
gradients were observed within the canyon areas and some gradients approached near vertical (bluff) at
the-main bend in Wilson Creek. The main branch of Wilson Cregk emanates from the northeast corner of
the subject site and extends through the west-gentral portion of the site where it enters a stone culvert
under Jefferson Street. The highest elevations within the property form gently sloping plateaus with
tributaty canyens which dissect the ridge lines and flow to Wilson Creek. Vegetation throughaut the site

consisted of a variety of grasses, shrubs and small stands of trees as well as grain crops within the pi-ateau 7
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areas. Thicker stands of trees were observed along the southern boundary of the site in the vicinity of
Qak Glen Road. '

PROPOSED DEVELOPMENT
Based on préliminary Iotting, studies by AEI-CASC, the proposed development on the southern and
western portions of the property (plafeau areas) will consist of a slightly terraced single-family residential
development which will include manufaciured slopes and various infrastricturs, i.e. underground utilities,
draimage facilities and streets. All 'buildin_g structures and site improvements will be constructed in
accordance with applicable building codes.

SITE INVESTIGATION

Although the mapped escarpments within the project site ‘Wcre:anﬁcipétcd' to be of Pleistocene age, i.e.
older than recent or Holocene time, they were considered to be potentially active. In accordance with
current geologic standards of practice, an independent fault frenching program and fault analysis was

specially developed for this site. This investigation took place between May 13 and 30, 2013.

After review of pertinent literature and interpretation of aerial photographs and topographic naps, two
exploratory trenches were strategically placed across a suspected escarpment mapped as two relative Short
fault segments (Maiti, et. al., 2003). A small westward flowing incised drajnage channel bisects the two
mapped escarpments. The total trench length totaled about 655 finear feet with depths up to
approximately 10 to 10,5 feet bélow existing grades. A five foot wide, mid-height bench was established
within both sides of each trench. Trench T-1 is approximately 330 feet long and was placed across the
southern mapped escarpment approximately 200 to 300 feet north of the existing -water teservoir. Trénch
T-2 is approximately 325 feet long and was placed across the northern mapped escarpthent approximately
550 feet north of T-1. The trenches were oriented approximately perpendicular to the general mapped
escarpient and topographic break in the area. The trench locations were surveyed by Hess Deyelopment

Ine. during the course of 6ur fieldwork: as shown on Figure 3.

The walls of the: trenches were cleaned of loose or smeared soil and a graphic log was cem'pil;d on the
- northern trench walls that illustrates the locations and orientations of the perfinent soil deposits observed.
Colors described in the logs are based on the: Munsell Soil Color fiotation. The french logs are included

as Plates 1 through 8 of this report. Dr. Miles Kenney (of Kenney Geoscience), who is not associated

with Petra Geoteclmical, Tnc., visited the trenches following our initial logging to provide independent
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quality assiraice and generalized age dating of the expoged stratigraphy. Additionally Mr. Scoit
Magorien, geologic reviewer for the City of 'Yucaipa visited the site on May 22, 2013 to observe and
inspect the trenches. Both irenches wete loosely backfilled following the. c.om‘plction.r of geologic
fieldwork.

REGIONAL GEOLOGIC AND TECTONIC SETTING

Regional and Loeal Geology
The subject property is situated within the San Gabriel Mountains Block (upper plate of the Vincent
thrust) within the northern part of the Peninsular Ranges Geomorphic Province, The upper plate of the

San Gabriel Mountains Block is tindetlain by plutonic granitic crystalline rock (granodiorites, diorites and

tonalities) that is Cretaceous in age or older, The stibject block is bounided on the east-northeast by the -

San Andreas fault zone and the San Bernardino Mounf4ins, on the south-southwest by the Banning Fault
and on the north-northwest by the Vincent Thrust,

In closer proximity, the Casa Blanca Ratich site is located just east/sontheast of an area of northeast
trending thrust faulting associated with the Vincent Thrust and the Crafton Hills Fault Zone (Yucaipa
Graben C".omplex). The site: lies near the boundary between the upper and lower San Gabriel Mountains
Bloeks which are separated by the Vincent Thrust and the Yucaipa Grabben Complex. The site lies less
than half anile north of the flanks of the Yucaipa.Ridge,just' undeéi one niile south-southwest of the Sari
Bernardino Motiﬁtains? and approximately two miles east of the-Crafton Hills. ‘

The subject site is situated on the southemn portion of a relatively nartow alluvial valley located between
the ‘San Bemardino Mountains and :Y-ucaipa.. Ridge emanating from Potato Carmyon to the east. Recent
Quaternary alluvial.eposits-ﬁ'ifh.in this valley extend southwest into the Yucaipa basin from the ﬂanks of
the nearby San Bernardino Mountains, Yucaipa Ridge and Crafton Hills. The active alluvial drainage
Wilson Creek. eniters the proj:ej(-_:t site at the northeast corner of the property and exits the site at the west
central portion boundary. Oak Glen Creek generally flows to the west/southwest immediately south of
the pi‘oj_'eﬁt site. The attached Figure 2 depicts the general atea geology as mapped by Matti et. al (2003).

The current fault investigation, located in the south-central portion of the project site (Figure 3), lics on an
abandoned alluvial fan surface (terrace) that has been deeply incised to the north and south by Wilson and

Oszk Glen. Creeks respectively to create local mesas. The generally north-south trending escarpmient areas

EOTECHNICALE.
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express a subtle break in the mesa’s topography which was interpreted by Matti et. al. as two very short
normal fault strands with the eastern block downdropped relative to the west,

The subject mesa (geomorphic surface) is mapped by Matti et. al. as old axial-valley deposits (Unit Qoay)
consisting of terrestrial interstratified sand and gravel that are on the order of 30 feet thick which rest
unconformably over unit Qoa;. However, axial-valley deposits are similar in composition and
characteristics to alluvial fan depesits, therefore based on our mapping and subsiirface exposures within
the fault trenches, the sediments contain appreciable cabbles and boulders which we interpret 45 miore
characteristic of alluvial fan and debris flow type deposits than finer grained axial steam flow deposits.
Matti et. al. discuss their Qoa units as ranging in age from 50,000 to 500,000 years old and have
postulated that these alluvial units fnay have emanated from the San Gorgenio River ‘drainage during, mid-
to late-Pleistocene time and have been subsequently repositioned as-a result of about 3 kilometers of right

lateral slip along the nearby San Andreas Fault {San Bentardino strand).
Local Faults

The geologic structure of the southern California area is dominated mainly by northwest-trending major
faults associated with the San Andreas Fault system. Based on our review of published and unpublished
geologic maps and literature perfaining to the site and regional geology, the site does not lie within the
boundaries of an Earthquake Fault zone as defiried by the State of California Alquist-Priolo Earthquake
Fault Zoning Act (Bryant and Hait, 2007). The closest AP zoned active faults to the site include the
South Branch of the San Andreas_ Fault Zone — San Bernardine Monntain Section approximately 0.9
jlés to the notth and the Crafion Hills Fault Zone — Western Hills Fault, approximately 1.8 miles to the
west/northwest. Other principal active faults in the general area include the Crafton Hills Fault Zone —
Chicken Hill Fault, approximately 1,700 feet o the northwest; the San Gorgonio Pass fault approximately |
4.2 miles to the south and the San J-ac':'i;nto Fauilt Zone — San Jacinta Valley Section located approximately
9.5 miles to the southwest.

" The San Andreas F ault Zone (SAFZ) is the most prominent active geologic structure in the area (Jennings
and Bryant, 2010). It js primarily a right-lateral, strike-slip fault that trends northwest and is near vertical.
However, Jocal complexities between the SAFZ and the San Jacinto fault zorie are ;po‘ém-[ated a8 having:

* contributed toward local extensional faulting to the west. This deformation has formed 2 series of normal

dip-slip faults which is loeally referred to as the Crafton Hills horst-and-grabben complex which has
uplifted the nearby Crafton Hills arid downdropped the Yuoaipa Valley. The Crafton Hills fanlt
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essentially terminates at a series of normal faults referred to as the Yucaipa Grabben Complex which
extends east-northeast of the Crafton Hills and generally located to the north and northwest of the overall
praject site. The postulated extension of the Chicken Hill Fault lies between the subject site and the

Yucaipa Grabben Complex to the west/morthwest and is believed to eveﬁtually- connect ‘with the Yucaipa.

Grabben Complex north of the site. The southwestern portion of the Chicken Hill Fault is an AP zoned
Active fault appioximately 3.5 miles to the southwest of the site and the Crafton Hills horst-and-grabben
complex to the north of the site is believed to have late Holocens displacements within younger fan
deposits (Matti et. al.}.

The two relatively short, north-south trending escarpments (possible fault segments) that are mapped
within the central portion of the project site that are the subject of this study, -are approximately depicted
on the attached Figures 1 and 2 (City of Yucaips, 2000, Matfi et. al., 2003). These faults are mapped as
having possible late Quatertiary (Pleistocene) displacement but Holocene activity has nat been ruled out;

meaning they were considered at least potentially active, Based on pur review of historic stero-paired

aerial photographs, a tonal lineament and subtle break in topography coincides with the two: mapped
escarpments,

SITE-SPECIFIC FINDINGS

Aerial Photogiaph Anulysis

Stereo-paired aerial photographs were réviewed to assess the recent geomorphology and potentially fault-

relgted linsainents. Based on the aerial photos reviewed, see references, 4 relative weak lineament ‘was

observed principally as a tonal contrasts on ths stereoscopic view of derial photographs: The subtle break

o i top,ography was suspicious. enough‘ that is was mapped as a fault-related gemnor‘phic featire by othiers.
Reconnaissance

Several visits were made to the subject site area diring April and May, 2013 for the purpose of surface
geologic mapping and recohnaissance in preparation of the fault study. Based on our field mapping, the
center of the two fault trenches were strategically placed perpendicular to the gentle break in topography

(mapped.escarpment). and extended approximately 160 feet in either direction.

Fault Trench Findings

Based. on trench ‘exposures and :aJs; docuimented on the logs (Plates 1 through 8), the site is uriderlain by

three main units of older alluvium end/or alluvial fan deposits; however the Jower units (Qoa, and.
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especially within unit Q0a3) had various sub-units or soil debris flow packages that -established minor
stratigraphy, ‘These sub-units were not specifically logged but ‘were occasionally mapped where the
contact conld be traced for 10 feet or longer.

The uppermost unit (Qoa;) mantles the site with depths ranging from approximately 15 to 4 fest, and
consists of a cumnlic soil horizon characterized by dark brown to dark grayish brown (10 YR 3/2 to 5/4)
silty fine sands with clay and abundant orgarii¢ accumiulations. This soil horizon has been highly
disturbed in the upper 1 to 2 feet by recent and historical tilling. A eumulic soil horizon forms by slow:
incremental deposition that approximates rate of soil development and is typically structureless and
‘highly bioturbated as was observed within the trench exposures, Minor pedogenic development was also
observed within this surficial unit indicating an early to mid-Holocene soil development profile (Kenney,
2013). Also documented on the trench logs is a minor amount of artificial fill related to the establishing
the ‘access ramps into the trenches and a buried conerete drainage pipe encountered in T~1. This unit was
continnous and unbroken across the fault trench exposure, although it thickened slightly near the center of
the trench.

Unit Qoa; which directly underlies Ooa; in the eastern half of each trench. (the unit terminates near Station
150 in both trenches) comsists of fing-grained alluvial fan type ‘déposits that is considerably coarser
grained than Qoa;, fine to medium sands with sjlt and scattered gravels, that was also friable and obseived
as brown fo reddish brown (7.5 YR 3/3 to 5/4). This umit is gerietally massive, lacked any notable cobble
or boulder inclusions and rested uncomfortably with the overlying Qoa; and underlying Qo_‘ag units. This
unit was also continuous-and unbroken across the eastern half of the fault trench exposures and based on
its stratigraphic re'laﬁbnshipr and degree of weafhering is considered late Pleistocene in age (Kenney,
2013).

Unit Qoas is the lowermost major member from our fault trench exposures and generally consists of
gravelley sand to sandy gravel matrix within a cobble and boulder rich debris flow type deposits. The
matrix is generally reddish yellow, yellowish brown to btowrish yellow (7.5 YR 6/6, 10 YR 6/8 and 10
YR 3/6). The cobble and boiillder component are inost fypically very strongly -grussified diorites with
‘minor accumulations of weathered granodiorites and trace amounts of schist. The boulder clasts exposed
reached -dimensions up to 6. feet in diameter but were inore commonly on the grder of 2 to 3 feet in
diamneter, Faint relic bedding could be occasionally fraced into the botiom of the trench identifying
individual debris flow contaets which appear to be slightly tilted fo the east at a very low angle. Based on

77 GEOTECHNICALS
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the high degree of weathering in this unit, the age of these sediments could be cortiservatively stated as

50,000 years. This unit was also continuous and unbroken across the fault trench exposures.

The disappearance of unit Qoa; near the center of the trenches, which coincides closely with the
escarpment trace, and the relationship of the exposed geology has led us to postulate that the finer grained
Qoa, materials were cansiderable more erodible than the underlying more eresion resistant boulder-rich
debris flow type deposits of unit Qoas and that differential weathering and fluvial processes (i.e. inset
drajnages) across the abandoned terrace created, the localized topographic break. This could be easily
interpreted as the appearance of a downdropped block due to tectonic inoveément on a normal fault based.
on surface field mapping or aerial photo interpretation. The thickening of the younger unit Qoa; near
Station 180 in the trenches is-also nearly in-line with the axial drainages leading to the existing incised

westerfy-trending channel bisecting the two mapped escarpments.

CONCLUSIONS AND RECOMMENDATIONS

Based the exposed stratigraphy within two fault trenches excavated across the mapped escarpment,
continuous wibroken elder alluvium and alluvial fan sediments (Qoa) of at least late Pleistocene age, and
prdbany.older; were observed. These sediments, therefore, have not been subjected to ground rupture
during Holocene time (~11,500 years). The deeper unbroken site sediments (Qoas) are at least 50 ka, as
the abandoned alluvial fan. terrace surface is approximately ~30 feet above the adjacent medern
(Kenney, 2013). This age estimate is also supported by the imoderately to strongly developed cutulic
soil profile that caps these sediment (Qoa,) and the highly grussified natire of the dirotie cobbles and
boulders which are at least late Pleistocene in-age. ‘Therefore, these sediments have likely experienced
many major seismifc events over the preceding 11,500 years without experiencing ground rupture. Based
on regional geomorphic expression and on site-specific exposures observed in the fault trenches, the

potential fot fault related ground rupture is very low.
Recommendations

1. Design and censtruct the project in accordance with all applicable building codes, including the

eurrent edition California Building Code (CBC), and any relevant amendments adopted by the
City of Yucdipa.
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2. Further geotechnical investigations should be coiducted to ‘cha.ract‘erize the . geotechnical
characteristics of the site and to insure that all building plans are designed in compliance with the

geotechnical engineer.

3. The geotechnical inspection and testing should continue through the eonstruction phase of the

project to insure that construction complies with the geotechnical recommendations.

Concluding Statément

Based on our fault evaluation study, ne known active fféiul‘cé have been idfen’tiﬁed within the site. While
fault rupture would most likely occur along established fault traces, fault suptire could occur at other
locations. The potential for significant impact from fault surface rupture is anticipated to be very low.
Based on our findings provided above, the project site is considered appropriate for the proposed

residential development with regards to-active fault hazards.

The conclusions and opinions contgined in this reéport are based on the results of the: described geologic.
evaluations and represent our professional judgment. The contents of this report:are professional opinions
and as. such, are not to be considered a guaranty or warranty. The findings, conclusions and opinions
contained in this report are to be considered tentative only and subject ta confirmation by the undersigned
during the construction process. Without this confirmation, this rap.orf. i§ 10 be considered incomplete and

Petra or the uridersigned professionals assume no responsibility for its use.

The professional opinions contained herein have been derived in accordance with current geologic

standards of practice and no warranty is expressed or implied. This report has not been prepared for use

by parties or projects other than those name or described herein. This report may not contain sufficierit

~ information for-ather parties or othet purposes.
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This opportunity to be of service is greatly appreciated. Should you have any quesﬁoh_s regarding this
report, please do not hesitate to contact us.

Respectfully submitted,

PETRA GEOTECHNICAL, INC.

Douglass L. Johnston, CEG
Associate Geplogist

DL1/jma

Attachments; References
Figure 1 — Site Locafion Map
Figure 2 — Geologic Map
Figure 3 — Fault Trench Location Map
Plates ! through 4 —Fault Trench Logs (T-1)
Plates 5 through 8 —Fault Tresick Logs (T-2)

Distribution:  (3) Addressee




MERIDIAN LAND DEVELOPMENT June 27, 2013
Casa Blapca Ranch/Yucaipa - IN. 12291
' Page 12

REFERENCES CITED

Bryant W.A. and Hart, E.W,, Iritetim Revision 2007, Eault—_RupIure Hazard Zones in California, Algquist-Priolo
Earthqualke Fault Zoning Act with index to Earthquake Fault Zone Maps: California Geological Survey
Special Publication 42, 42 p.

California Division of Mities and Geology, Special Studies Zone, Yueaipa Quadtarigle, Revised Official Map,
effective January 1, 1979.

California Geological Survey, 2002a, Probabilistic Seismic Hazard Assessment for the State of California, Open-
File Report 96-08, Revised 2002 California Seismic Shaking Analys:s Appendix A.

2002b xev., Guidelines for Eval-uatmg the Hazard-of Surfuce Fault Ruptzme: California Geological Survey
Note 49, 4 p.

City of Yucaipa, 2000, Fault-Rupture Hazard Zones, RBF Consultmg=l fault fraces complied by D. Scott Magorien,
CEQ, dated August 14.

Hart, Earl W, and Bryant, William A, 2003, Fault-Ripture Hazards Zotes in - California, CDMG Speciat
Publication 42, revised 1997, Supplements | -and 2 added 1999, Supplement 3 add&d 2003,

Gutierrez, C., Bryant, W., Saueedo, G. and ‘Wills, €., compilers, 2010, Geologic Map of Calb‘bmfa California
Geolovmal Survey Geo]oglc Data Map No. 2, scale 1:750,000.

Tennings, C,W. and Bryant, W.A., compilers, 2010, Fault Activity Mip of California: Califomin Geologlcal Survey
Gealoglc Data Map No. &, scale: 1:750, 000

Kenney GeoSéience, 2013, Preliminary Evaluation of the Age and Stratiprapby of the Alluvial Terraca Located
South of Oak (lén Creek and North-of Yucaipa Creek, California, dated May 26.

Matti et. al, 2003, Geologic Map of the Yucaipa 7.5’ Quadrangle, San Bemardino and Riverside Counties,
California, U.8.6G.8-Open-File Report 03-301.

2003 Summary Pamphlet, Geologlc Map a.nd Dlgltal Database of the Yucalpa 75’ Quadrangle San,

Morton, B, M. ¢t 21,2003, Prelimiitary Soil-Slip Suscepﬁbil.ity Map for the South Half of the San Bernardino 307
60’ Quadrangle, Southern California, Plate 3, U.S.G.S. poﬂn—Filc Report 03-17

Petra Geotechrical, Tric,, 2012, Geotechnical/Geologic Feasibility Study, Casa Blanca Ranch Project; North of Qak
Glen Road, Clty of Yucaipa, San Bemardine County, California, dated September 26.

RodgEIS, T. H., 1563, Geologic Map of California, Santa Ana Sheet: California Division of Mines and Geoldggy,
1:250,000- scale..

San Bernardino Cotity, Official Land Use Plan, Geologic Hazard Overlay, Yucaipa Quadrangle, FH32C, 1:24,000:

Scale:

S R

i EQTECHNICAL




MERIDTAN LAND DEVELOPMENT

Casa Blanca Ranch/Yucaipa

Aerial Photfographs Reviewed

Tune 27,2013
IN. 12-291
Page 13

Source/Ageney: - n..

"~ Date.

thhtNo.

Trame® .

' “é.ontinen.tal Aerial Photo

_ 5125/49

AXT 11F

78,79

Continental Aerial Photo

8/11/68

AXL. 911

56,37

Continental Aerial Photo

1/15/76

PCI1

47,48

Continental Aerial Photo

Jan 1980

SBD 15

37,39

Continental Agrial Photo

12/30/86

F

86,87

-‘Continental Aerial Photo

5/25/90

csgl

9-3, 9-4

 Continental Aerial Photo

71114935

C115-27

94, 95

1 UG Santa Barbara

AXL-1938

79-95, 79-96

UC Santa Barbara

8/10/38__

AXT-16538 ]

43k-32, 43k-31

UC Santa Barbara

g/11/68

AXIL-1968

971-46, 911-47

Google Barth Imagery

" 101795

N/A

N/A

Goaogle Earthi Tmagery

sPpgjo2

N/A

N/A

Google Earth Imagery

10/5/05

L N/A

N/A

Google Earth Tmagery .

412007 |

NA

NiA

' Google Farth Tmagery

6/19/09

NIA

N/A

Google Earth Imagery

379711

_N/A

N/A
















.Sz .m.._<0w ma cAaOMma depy LuRJL Jne eounrg eseD ‘EL0T "IOH teoualsfay
légel TNT | ELOZSUOP ‘Elv

riLag)iES AUnG) buiplelweg veg "ediesn), jo A
. pEDY UBID YED
jasfoid Youry eoue)g BIED

¢ aunbig

VI NOLLYOOT HONTEL 11V B ; ; ]

i B i
=T WIS JIidven
VINFIOVINYG DI N¥S M350 Mivd YOIl ﬁmzﬁ.ﬂo
+47500a (168} Aloyolel,

xndﬁmmmh_nﬁu.:ww H___.ﬂuuj-wﬂn X T -Tpual] nyneg
“ONL ._<O_zrom.r0m_ov<w_._.mm »

L1223 ]
ava sz L e
YR NOWLYDO0T
b
o e O J
A0 GElS ¥ SAMFEREC dYH SIHL
a r_
EgTH] ﬂ
L4
fe
2T /bﬂ Ld

T

I

anngnoa EE.EEU'







G







e = : ed(eangjo.n
L 3d LUy ROWE[g BEEY

£102 BNOM T6E-GFNIT

*ON] “1¥2INHO3L0TD YH13d »

SAAISTELL IR pUT SI2RN0T UOW U[RIUAD SEaIR peproddns Jse|d
-Buippag, sNon1uas A)[ead) sMoyg LUNIANY Y Jo-saynng “aleusius] Alepuodas snolilunig Mols pauoddis XLgel isym sty ~fyeiawoibuzy) sHun Moy sligap Aewiy
'paploddns 5ep Ajje3o]ang papoddns xpyeu Aljsoul ' {(MEW Jamo) - 9/ HAS 01 XHIEW ddn-£/9 YADL) UmeIq MojaA Muaew pues &llaaeif o) |aARIS Apues

‘pekeniod ARaN3WYIS sie e wRIp | > 53]qqoa sealsym pakibal ale eiaWep, | < SI7PINOG “saynjpoue.G pasaLeas pue sajiolp palissniG-)|am £jsow a)e siopjnaq [2nplapd) 210N

- oo

- Teol)

= 'zoh

- Ty

— S00ZE

— & e0IE

1STM

} HONZHL 1704
“'eop) uelys asuap auow ‘snaved Aaybys /S mrm‘.b UMOIG PaI"s[EARIE DAIREDE LM PUES 3UL O] WNIRSLLAYIS
“PayEAZIA A|155R PLI-ASOOT “2IYINS MO[24,179) £ 0} A[E0| pUg jacy-1 12ddn up Aaeay prqmsia
quswdapaap pad Jowwt ‘snatod juasaud sajuefic ‘paleqimelq {Z/E HADL) umo 31ep 4813 3% DUES aUY Aoa KIS
“‘eoly pasjomau £||e30] wel) IR 3did
youeg
“PRILGD MOy sugap alewxolddy
5 =41 :2[03S [22IBA PUR |RILIOZIOH
apop E_.s._ﬂ aap
50076 — FARN / |
'y T o 15 P \hwv__._on_ aquaipaursb prey
&
S'GOTE —
SOLEE—
oL 09 0s oy 0g oz oL
15v3 W77 Eaa




- edjeank jo D

LEFaE ypiley B3lre(g RsE)
€103 anNnr 622k NI

“ONI “TYOINHOSLOFO VELSd 28

L HONJHL 1Invd uojieue[dxy Joy | ayeld 885

6=, '9[BIS [ED11AA PUE |E3UoZ[IOH

/ ayojpguels —.500Z€

2)uo1p

JSO0TE =

—,850ZE

S90ZE— -

—.SQLTE

gotie—

X/
eptiolp

apl 0EL. ozk . ol aol 06 og
1sam

A1sva TMOINA




— edfeani o A
FET AL Lpuey.gaue|g Bse

§10¢ 3NNr 6z gl Nr

‘NI IVOINHOSLO® VEL3d 255

L HONZHL 1nvd ) uopRUR|dx 10} | ALjd 33§

6 =, 19[€35 B33 pUE [BuozZ)Ioy

aypojpourit

1 Slkalp —.500ZE
SO0TE— — \ ! \

JSEOTE — — 5'502€

— FOLTE |

S0lEE —

/

/ patunyep 393 g 1addn

pacunisipaay g saddn

oLz Vo4 o6l neL 172 09l sl obL

A15v3 T il . 1sam




edieang Jo AuD SS0TE = : —,8'60TE
DUy EDUR|g BSED

€10z ‘ANM 162 EL NI

¥ 3d

“5Ni IVOINHOALOED VHiGd 25

S0LTE — =, SOLTE
F HON3YL 1Inv4
Leles — —§SIEE
uopeue|dxs 10} | 9)R[d 725
OfE 0ZE oLE 00E 06T ) [i1:4
S=,1 :3]e3g Jediliap pur [RIuoz|ioH
—,500CE

ad|d uielp 3)a1ouea

SGOTE — ap

SOLTE —

gewee—l . [ _ { | _ ] | estze
oz 0z o9z sz orT 114 oze oLz

1sv3 T i 153am.




R =alETY4a A1 ,
i d HauRy FIUR]g ESE) ‘paeniod f[EIaWyss 316 1S1alea, | > S9|gq0a sealays Pabfo] aje ERUIRID, | < 513pIRog ssoipouiB paialyIess pUt S3YUGIP paYsnIB-[jam ARsoL Al S1RP|Nad IRTRIAPUY ELON
£102 anNnr 1622k NI

R “uB|G MDY SUG3T 8-k sFepinaq 30ie] - Uajl 1spineq pue HqooD
AN TYIINHDIILOaD YHL3d » . "Iy HAGZ) MO]I3A YSIPPEY T3 {979 HAS £) XIREW 19MOT *(5/€ HAD L)L MONIZA Ysiimale a3.(3/9 HAC L) Xinew foddn

-algelg ‘g 1un Uel fayos {sdigsaefin) srmsngs eujwe] ARpugass sY|§ a0l pues Alpaely - fleol
€ HONIHL L1nvd 131y we snasod ssa] U "L iU UeyY3 43308 3lgepy ‘snoled 'soo oN
. “[$76 VAS'£) UMEIG 31 byS HAS'Z (YBLD) umaig ysippsy e SIOW ', Jup) URL Ja05 (IR0 BWos Pues Qg AedeD - Yeoly

u:mEn.Ew..;mv pad ou by 2siE0d A9 RqEL “UP PuBsnQed 323)4 O UMOR Slooi [Bucissensy .
(275 YIADL) UMDI] YSIAO[IRAC) (/s HAOLY Usalq ys|A215 3 1eq) "[BARID Alos pue feD) (i PLES AHIS - |ROD

llydwey - ngy

yauag q

A7EJUCD Q) SHGRP BlRWpOIddY e

;5= {825 |EdN4BA PUE [PIUOZHIOH

Spolp

apope
.

S00TE — — 500CE
YPuRII|ne} 1d)
dwesppng o3 pazeid (14
S'50TE — — SE0ZE
SOLTE — Solzs
T
murn__ﬁr 8] lolpouelb
172 09 05 or ag oz a 4]

15va Tolsam




Bd[EINAJO A1)
9 31d Youey e3ue|g s

C10g ANNF Lg2-gL NI’

*ONI FTYOINHOALOAD YHLAd »

, uoljeUejdxg Jo) § 21e|d 385
2 HONZHL LNy
\§ =, 1 9[EIS [2I[HIA PUR [EIUOZLION
2)lojp 23uo|p
6 =10y - -~
\\/ spop  TMOIROUe! E\ﬁc_ﬁ \\\\___._u/ o
£007E — ; A AE " — §00ZE
TE0TE— — &'50ZE
—,50LZE

bl EL azl atlL 00! 06 a8 . Of.

15va 153M




4 aIvid

edjeany Jo A1
13UeY BIUE(J BSED

EHIZ 'aNnC

162 ¢} N

“ONI “TY2INHO3LO0TD vH1ad »

uoneue|dxd 10} § ajejd 335

¢ HONJHL 11nvd

/4 =, FB[EG [ED0ISA PUB [21I0Z1OH

SEOLE —

[Feall
e wrp . s apop M_s/_w m.u\. ﬁﬂ,.n
L . VAV : @ i — E00EE
: 2 R S e T 7 fa

&

SOLZE —

S TEDLEE

oLz
15v3

noz (173 o] 0Ll ogl 05 148

1SIM




edizanp 4o A

€ Al IUEY EIUE|] BSED)
ELOZ NN 163} NI
AN

*ONI “TYDINHOILO3D vYHlad »

€ HONZHL 1TNvd

uojjeue|dx3.104 ¢ aleld 355

PUIEZE  OrE DLE nog 174 0Bz,
S=,1 12835 |E2ILISA PUE [B3UOZIIOH
SS00TE — 2AHoIp —S'00ZE
31, ayiolpouesf \
seoze — 3 —. 5502
&
SolzE — —017E |
08z %14 097 05z orz if34 0zg olz
L5¥3a L53Mm






