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Mr. Jonathani Weldy

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

Subject: Fault Rupture Hazard Investigation, Case Blanca Ranch Project, North of Oak Glen
Road, City of Yucaipa, San Bernardino 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 Tefferson Street in the City of Yucaipa, California
(Fi'gure 1). The purposes of this investigation weie fo assess potential fault rupture within the site, and to
recommend appropriate setback zones for habitable structires if necessary. The everall ﬁroj_ect sife i
approximately 238 acres of land; howsver the sﬁbjeet fault investigation was located in the southém
portion of the site approximately 1,300 feet west of the eastern property lirle (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 not located within the boundaries of a State of California Alguist-Priolo Eatthquake 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 was conducted in the spirit of an APEFZ
study. The APEFZ requires that buildings for human oceupancy not be built over known active faulis.
Within an APEFZ, geologic studies are conducted prior to construction of habitable ‘or other eritical
structures to avoid p_l_ar;ing 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 assesses the risk of
ground surface rupture across the mapped escarpments within the subjéct portion of the ‘properiy. The

-conclusions and recommendations in this ‘report are used to determine project feasibility and final design;
so that structures for human oceupancy ate not constructed 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 evatuating 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 aetial photographs
relative to the site geology and potential location of faults (see Réferences).

s  Surfice reeonnaissance and observation of the general site geology and geomorphologic features

particularly expressive of potential active faults, The fatlt 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 or absence, éstimated age and the
continuity of unbroken sediments. The trenches were logged -and interpreted under the direction
of the undersigned geolagist. The trenches were-also abserved by the Judependent Peer Reviewer,
Dr. Miles Kenney, as well as the City of Yucaipa Reviewer Mr. Scott Magorien.

s Loosely backfilled the frenches with the excavated soil cultings,

#  Organizing and interpreting appropriate:geologic data.

» Preparing this Fanlt Rupture Hazard Investigation teport and related figures and trench logs.

CEQA Signifieance Thresholds

Agppendix G of Title 14 of the California Cod¢ 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, including the risk of loss,
injury, or death involving: '

i) Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault ZOni.ﬁg‘ 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 Hquefaction.
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 tesulf in on- or off-sitc 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 &.i) above. Subsequent engineering geolagic
and geotechnical investigations fo be performed during the design stage of the project will address the

remaining items.

SITE DESCRIPTION

The overall Casa Blanca Ranch pioject site congists of an essentially rectangular shaped property
constituting approximately 238-actes of land. that is bounded by Oak Glen Road fo the south-and by
~ Jefferson Street to the west. The fault investigation took place 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, Figure 1 and the surveyed location of the fault trenches within
the property boundary are shown on Figure 3.

Vacant imdeveloped land bounds the site to the north and east. The overall 238-acre site consists 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 eastern 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 it Wilson Creek. The main braneh of Wilson Cregk emanates from the northeast corner of
the subjsct site and extends through the west-gentral portion of the site where it enters a stone culvert
under Jefferson Strest. The highest elevations within the property form gently sloping plateaus with
tributaty canyens which dissect the ridge lines and flow to Wilson Creek. Vegetation throughout the site

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

Oak Glen Road.

PROPOSED DEVELOPMENT

Based on preliminary 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 varioug infrastructure, i.6. underground utilities,
draimage facilities and streets. All building structures and site improvements will be constructed in
accordance with applicable building codes.

SITE INVESTIGATION

Although the mapped escarpments within the project site ‘Were:anficipéted 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 taok place between May 13 and 30, 2013.

After review of pertinent literature and interpretation of aerial photographs and topographie 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 linear 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 fest notth of the éxisting water reservoir. “Trench

T-2 is approximately 325 feet long and was placed across the northern mapped esearpinent approximately -

550 feet north of T-1. The trenches were orienfed approximately perpendicular to the general mapped
escarpient and topographic break in the area. The trench locations were surveyed by Hess Development

Inc. during the ¢ourse of our fieldwork: as shown on Figure 3.

The walls of the trenches were cleaned of loose or smeared soil and a graphic log was cﬂmpilc& on the

- porthern trench walls that illustrates the locations and orientations of the pertinent soil deposits observed.

Colors described in the logs ate based on the Munsell Soil Color fiotation, The trench logs are included
as Plates. 1 through 8 of this report. Dr. Miles Kenney (of Kenney Geoscience), who is not associated
with Petra Geotechnical, Tne., visited the trenches following our initial logging to provide independent
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quality assurauce and generalized age dating of the exposed stratigraphy. Additionally Mr. Scoit
Magotien, geologic reviewer for the City of 'Yucaipa visited the site on May 22, 2013 to observe and
inspect the trenches. Both trenches were loosely backfilled following the. com‘plefion.r of geologic
fieldwork.

REGIONAL GEOLOGIC AND TECTONIC SETTING

Regional and Loeal Geology

The subject property 1§ situated within the San Gabriel Mountains Block (upper plate of the Vincent
thirust) within the ﬁorth‘em-part of the Peninsular Ranges 'Geomorphic .'Proviﬁce‘ The upper plate of the
San Gabriel Mountains Block is underlain by plutonic granitic crystalline rock (granodiorites, diorites and
tonalities) that is Crefaceous in age or older, The stibject block is bounded on the east-northeast by the -
San Andreas fault zone and the San Bernarding Mounfdins, on the south-southwest by thie Banning Fault
and on the north=northwest by the Vincent Thrust,

In closer proximity, the Casa Blanca Ratich site is located just east/southeast of an area of northeast
trending thrust faulting associated with the Vincent Thrust and the Crafton Hills Fault Zone (Yucaipa
Graben Camplex). The site lies near the boundary between the upper and lower San Gabriel Mountains
Blocks which are separated by the Vincent Thrust and the Yucaipa Grabben Complex. The site lies less
than half a nile north of the flanks of the Yucaipa Ridge, just under one mile south-southwest of the San
Bernardino Motiﬁ’tains? and approximately two milés east of the-Crafton Hills. ‘

The ‘silbje_ct site is situated on the southern portion of a relatively nartow alluvial valley located between
the ‘San Bemardino Mountains and Y-'ucaipa.l Ridge emanating from Potato Canyon to the east, Recent
Quaternary alluvial deposits withiin this valley extend southwest into the Yucaipa basin from the flanks of
the nearby San Bernardino Mountains, Yueaipa Ridge and Craften Hills. The active alluvial drainage
Wilson Creek. enters the PrOJ':ﬂTG’E site at the northeast corner of the property and exits the site at the west.
central portion bound‘aly. Oak Glen Creek generally flows to the west/southwest immediately south of
the project site. The attached Figure 2 depicts the general area geclogy as mapped by Matti ¢t. al (2003).

The current fault investigation, located in the south-cenitral portion of the project site (Figure 3), lies 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 northi-south trending escarpment areas
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gxpress a subtle break in the meésa’s topography which was interpreted by Matti et. al. as two very short
normal fault strands with the eastern block downdrapped relafive to the west.

The subject mesa (geomorphic surface) is mapped by Matfi 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 deposits, therefore based oi our mapping and subsirface exposures within
the fault trenches, the sediments contain appreciable cobbles and boulders which we interpret 45 miore
chiaracteristic 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 inay have emanated from the San Gorgonio 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 Bemardino strand).
Local Faults

The geologic structure of the southern California area is dominated mainly by northwest-irending major
faults associated with the San Andreas Fault system. Based en our review of published and unpublished
geologic maps and literaturg perfaining to the site and regional geslogy, the site does net lie within the
boundaries of an Earthquake Fault zone as defined 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 _F_auit Zone —
Chicken Hill Fault, approximately 1,700 foet to the northwest; the San Gorgonio Pass fault approximately |
4.2 miles to the south and the San Tacinto Faiilt Zone — San Jacintae Valley Section located approximately
9.5 miles to the southwest.

' The San Andreas Fault Zone (SAFZ) is the most prominent active geologic structure in the area (Jennings
and Bryant, 2010). Tt is primarily 4 right-latetal, strike-slip fault that trends northwest and is near vertical.
However, Jocal complexities between the SAFZ and the San Jacinto fault zone are p‘o‘étu-[ated, a8 having:

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

dip-slip faults which is leally referred to as the Crafton Hills horst-and-grabben complex which has
vplified the nearby Craffon Hills and downdropped the Yucaipa Valley. The Crafton Hifls faalt
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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 Yueaipa

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 Holocene 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, Matii et. al., 2003). These faults are mapped as
having possible fate Quatemiary (Pleistocene) displacement but Holocene activity has not been raled out;

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

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

SITE-SPECIFIC FINDINGS

Aerial Photograph Analysis

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

related lineainents. Based on the aerial photos reviewed, see references, 4 relative weak lineament was

observed principally as a tonal contrasts on the stereoscopic view of derial photographs. The subtle break

- in topography was sus.picious. enough that is was mapped as a faplt-related geomorphic feature by othiers.

Reconnaissance

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

{mapped.cscarpment). and extended approximately 160 feet in either direction.

Fault Trench Findings

Based. on trench exposures and :as5 documented on the logs (Plates 1 through 8), thie site is underlajn by

three ‘main units of older alluvium and/or alluvial fan deposits; however the Jower units (Qoay 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 could be traced for 10 feet or longer.

The uppermost unit (Qoa,) mantles the site with. depths ranging from approximately 15t 4 fest, and
consists 6f 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 orgatiic accimiitlations. This soil horizon has been highly
disturbed in. the upper 1 to 2 feet by recent and historical tifling. A curnulic soil horizon forms by slow
incremental deposition that approximates rate of soil development and is typicalty 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 (Keaney,
2013). Also documented on the trench logs is a minor amount of artificial fill related to the establishing
the ‘access ramps into the renches and a buried concrete drainage pipe encountered in T~1. This unif was
continmous 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 silt and scattered gravels, that was also friable and observed
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 QQE;;; units, Thig
unit was also continuous-and unbroken across the eastern half of the fault trench exposures and based on
its stratigraphic rélaﬁbnship- and degree of weathering is considered late Pleistocene in age (Kenney,
2013).

Unit Qoa; is the lowermost major member from our fault trench expasures 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 browish yellow (7.5 YR 6/6, 10 YR 6/8 and 10
YR 3/6). The cobble and boiilder component are inost fypically very strofigly grussified diorites with
minor accummilations of weathered granodiorites and trace amounts of schist. The boulder clasts exposed
reached dimensions up to & feet in diameter but were more commonly on the order of 2 to 3 feet in

diametér, Faint relic bedding could be occasionally fraced into the bottom of the trench identifying

individual debris flow contaets which appear to be slightly tilted to the east at a very low angle. Based on
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the high degree of weathering in this unit, the age of these sediments could be coriservatively 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 considerable more erodible than the underlying more eresion resistant boulder-rich
debris flow type deposits of unit Qoa; and that differential weathering and fluvial processes (i.e. inset
drajnages) across the abandoned terrace created, the localized topographic bredk. This could be easily
interpreted as the appearance of a downdropped block due to tectonic movement on a normal fault hased
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 escarprient,
continuous wibroken elder alluvium and alluvial fan sediments (Qoa) of at least late Pleistocene age, and
probably 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 medemn
(Kenney, 2013). This age estimate is also supported by the imoderately to strongly developed cusimulic
soil profile that caps these sediment (Qoa,) and the highly grussified natite of the dirotie cobbles: and
boulders which are at least l_ate- Pleistocene in-age. ‘Therefore, these sediments have likely experienced
many mafor selsmic 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 construct the project in accordance ‘with all applicable building codes, including the

current 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 conducted to ‘charac‘teﬁze 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 fanlt evaluation study, no known active faults have been identified ‘withiin the site. While
fault rupture would most likely occur aleng established fault traces, fault supture could oceur at other
locations. The potential for significant impact from fault suiface rupture is anficipated 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 fauli hazards.

The conclusions and opitions contained in this report 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 1o be considered a guaranty or warranty. The findings, conclusions and opinions
contained in this report-are to be:considered tentative only and subject to confirmation by the undersigned
during the construction process. Without this confirmation, this rap.orf:. i5 1o be considered incomplete and

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

The professional opinions contained herein have been derived in accordance with eurrent 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 thosé named or described herein. This repott may ot contain sufficierit

_ information for-othgr parties or other purposes.
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This opportunity to be of service is greatly appreciated. Should you have any quesﬁoﬁ_'s regarding this
report, please do not hesitate to contact us,

Respectfully submitted,

PETRA GEOTECHNICAL, INC.

Douglass L. Johnston, CEG
Associate Geologist

DLY/jma

Aftachments; References
Figure 1 — Site Location Map
Figure 2 — Geologic Map
Figure 3 — Fault Trench Location Map
Plates t through 4 ~Fault Trench Logs (T-1)
Plates 5 through 8 —Fault Trench Logs (T<2)

Distribution:  (3) Addressee
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Continental Aerial Photo
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N/A

Google Earth Imagery
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_N/A
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