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INTRODUCTION

PURPOSE

This report presents the results of our geotechnica studies for the proposed development within
Rancho Mission Vigo in Orange County, Cdifornia. This geotechnica report is intended to support the
program-level EIR for the proposed developments. Supplementa geotechnica reportsincluding additiona
subsurface exploration, analyses and recommendations related to more precise plans will be provided

during review and processing of the grading plans when such more precise plans is made available,

SCOPE
The scope of our studies, as coordinated with Mr. Tom Staley and Ms. Laura Coley Eisenberg of
Rancho Mission Vigo, was asfollows:
1 Reviewed the results of available research, surface mapping, and subsurface exploration
performed within or adjacent to the Sites for proposed development.
2. Reviewed geotechnical studies, including subsurface exploration, prepared to support the
EIR prepared by the Trangportation Corridor Agenciesfor continuation of the Foathill Tall
Road.

3. Performed surface geologic mapping for the planning areas at ascale of 1"=400'.
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4, Performed limited subsurface exploration a and adjacent to some of the planning areas
congsting of 6 drill holes excavated to depths of up © approximately 30 feet, 2 fault
trenches excavated to depths of approximately 5 feet. The purpose of the subsurface
investigation was to evauate activity of faulting associated with the Misson Vigo Faullt.

5. Performed office andys's of the data collected during our field investigation to arrive a
conclusions and recommendations pertaining to the proposed devel opment.

6. Prepared thisreport summarizing the results of our research, exploration, and andys's, and

presenting our conclusons and recommendations relative to the ultimate use of the

property.

RELATIONSHIP TO OTHER PLANNING PROGRAMS

As proposed by Rancho Mission Vigo, the project includes 22,815 acres genera planned and
zoned for development of up to 14,000 dwelling unitsin nine planning areas and other uses, and open space
within four planning areas. Other usesinclude 251 acres of urban activity center uses, 80 acres of business
park uses, 50 acres of neighborhood center uses, up to five golf courses, and approximately 15,121 acres
of open space area which includes a proposed 1,034 acre regiond park. Within the nine planning areas
proposed for development, approximately 7,694 acres would be developed. Ranching and other
agricultural activities would aso be retained within a portion of the proposed open space area.

Infrastructure would be constructed to support al of these uses, including road improvements, utility
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improvements and schools.

PROJECT DESCRIPTION

LOCATION
The areafor proposed development, the “study area,” islocated within Rancho Misson Vigoin
Orange County, and is generaly bounded by Oso Parkway, Coto de Caza, and Ronad W. Caspers
Wilderness Park on the north, by undeveloped land and San Juan Creek on the east, by Camp Pendleton
Marine Basg, the City of San Clemente, and the City of San Juan Capistrano to the south, and by the
L aderaRanch development and the City of San Juan Capidtrano to thewest. The steishisected by Ortega
Highway (Highway 74), which crossesin a generdly east-west direction. The proposed project includes
nine planning arees for resdentid and nonresdentid (i.e., commercid) development. These individud
planning areas are shown on the Planning Area Location Map, included in this report as Plate 1. The
geotechnicd characteristics of the planning areas are described in detaill in subsequent sectionsof thisreport.
Panning Areas designated as open space are not evauated in this report. These areas include Planning

Areas 10 through 13.
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PHYS OGRAPHIC SETTING

Physiographic features of the sudy area range from rugged topography to a wide, meandering
creek channdl. North-south trending ridges and valeys dominate the topography north of San Juan Creek,
and east-west ridgesand valeys dominate to the south of San Juan Creek. San Juan Creek, trending west,
bisects these ridges across the middle of the development area. Mg or named valleys addressed in this
report include Canada Chiquita, Cailada Gobernadora, Trampas Canyon, Crigtianitos Canyon, Gabino
Canyon, Verdugo Canyon, Tdega Canyon, and Blind Canyon. Gentle to moderate topography bounds
Canada Chiquita, Canada Gobernadora, and Trampas Canyon. East of Caflada Gobernadora and
Crigtianitos Canyon, terrain is moderately steep to rugged.

Huvid terrace deposts, cregting wide, nearly flat mesas stepping down to the creek channd overlay
the flanks of the ridges north of San Juan Creek, east of Cristianitos Creek, south of Gabino Canyon, and

north of Talega Canyon.

MANMADE FEATURES

Rancho Mission Vigo has been used as aworking cattle ranch for over acentury. Unimproved
roads crossthe site, generaly trending aong ridges and canyon bottoms. Structures, pastures, and corras
used for ranching have been built acrossthe area. Residences and ranch buildings are predominately |ocated
just north of San Juan Creek, aong with paved roads, fenced pastures, corrals, and stables. Portions of the

property to theeast of Antonio Parkway have been leased for industria purposes. Theseareasincluderock
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crushers, concrete plants, office buildings, and Storage fecilities. Additiond property has been leased for
industrial purposes south of Ortega Highway, within Trampas Canyon. Structures associated with asand
mining operdion, as well as alarge man-made lake, are present in the canyon. Land has been leased for
plant nurseries on some of the mesas north of San Juan Creek. Thisareaincludes severd office and storage
buildings, as well as greenhouses and other non+habitable structures associated with the nurseries.

A waste water treetment plant islocated in Cafiada Chiquita, on the east Sde of the valey floor.
Thisareaisnot considered part of the development area, and is designated on the Planning Area L ocation
Map — Plate 1 as Not A Part.

Citrus orchards have been planted on flat-1ying or gently doping areasacrossthe sudy area. These
orchards are predominately located just north of San Juan Creek, east of Caflada Gobernadora. Lesser
citrus acreage is planted in Crigtianitos Canyon.

Severd areas on the eastern flanks of Crigtianitos Canyon have been used higtoricdly for clay
mining operations. No structures arelocated here; however, several pondswere excavated for mining use.
The ridge south of Blind Canyon and above Taega Canyon, located in the southernmost portion of the
planning area, has been leased to TRW for their Capistrano Test Site. Structures and testing facilities are
located on the ridgetop, with scattered structures located on the ridges east of the main test Ste.
PROPOSED PROJECT

The project proposes the development of approximately 7,694 acres of the 22,815 acresin nine
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planning areas. Thiswould dlow resdential and associated urban development. The proposed residentia
uses would dlow for a broad range of housing types and dengties for a diversity of income levels and
lifestyles. A mix of housing types would be provided, including sngle-family, multi-family, senior (age-
restricted) housing, and gpartments. The uses in each of these nine planning areas are described below.

Planning Area 1-- Thisplanning areaislocated east of the City of San Juan Capistrano boundary
in the vicinity of Antonio Parkway and Ortega Highway. This planning area would encompass
approximately 810 acres and provide amix of resdentid, urban activity center, business park, and open
gpace uses. Approximeately 451 acresof residentid devel opment are proposed, with construction of 1,020
dwelling units. Approximately 89 gross acres of urban activity center are also proposed as use categories
within this area. These uses would support gpproximately 1,190,000 square feet of urban activity uses.
Within this planning area there would be 148 acres of open space together with a 122-acre portion of the
proposed Rancho Misson Vigo Regiond Park. Exigting authorized land uses would continue until the
commencement of any new proposed land use for the affected aress.

Planning Area 2 -- Located north of Ortega Highway, east of Antonio Parkway, south of Oso
Parkway and Tesoro High School, and west of Canada Gobernadora, this planning area encompasses
gpproximately 1,680 acres. A tota of 1,550 units are proposed on approximately 985 acres within this
planning area, and gpproximately 40 gross acres of urban activity uses, with an expected 610,000 square

feet of business park uses and 50,000 square feet of neighborhood retail. 650 acres of open space is
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proposed in this planning area. The proposed Rancho Mission Vigo Regiona Park (Planning Area 13)
would extend adong the southern boundary of this planning area.

Planning Area 3 -- This planning area encompasses approximately 2,353 gross acres and is
located north of San Juan Creek, west of Caspers Regiona Park, south of Coto de Caza, and east of
Caiada Gobernadora. Approximately 5,630 dwelling units would be congtructed on 1,957 acres. The
remainder of the planning area (264 acres) would remain as open space.  This planning areawould adso
support usesthat propose 122 gross acres of urban activity center with an expected 1,680,000 square feet
of business use and 10 gross acres of commercia use with an estimated 100,000 square feet of
neighborhood retail space.  Exigting authorized land uses would continue until the commencement of any
new proposed land use for the affected areas.

Planning Area 4 -- Thisplanning areaislocated south of OrtegaHighway and isproposed for 211
acres of resdentia development.  Proposed devel opment would total 150 dwelling units and uses for a
five-acre commerciad dte with gpproximately 50,000 square feet of neighborhood center.  Existing
authorized land useswould continue until the commencement of any new proposed land usefor the affected

areas.,
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Planning Area 5 -- Thisplanning areaislocated south of Ortega Highway and east of the City of
San Juan Capistrano. The project proposes the designation of a total of 1,350 acres. Approximately
2,440 dwelling units are proposed on 1,181 acres for this planning area. Open space (159 acres) isaso
proposed within this planning area. This planning areawould aso have uses of approximately ten acresfor
commercid development with atotal of 100,000 square feet of neighborhood center. Existing authorized
land uses would continue until the commencement of any new proposed land use for the affected areas.

Planning Area 6 -- Thisplanning areaislocated north of the Donna O’ Neill Land Conservancy at
Rancho Mission Vigo (previoudy known asthe Rancho Misson Vigo Land Consarvancy). Thisplanning
areacongstsof atotal of 308 acres. A total of 110 dweling unitsare proposed on 263 acres. 45 acres of
open space are dso proposed in this planning area.

Planning Area 7 -- Located north of the existing TRW site, this planning area conssts of 1,442
acres. Approximately 1,480 dwelling units are proposed on 843 acres of thisplanning area. 589 acres of
open space are a so proposed within this planning area. This planning areawould aso support useswith a
ten-acre commercid gte providing gpproximately 100,000 square feet of neighborhood center. Existing
authorized land useswould continue until the commencement of any new proposed land usefor the affected
aress.

Planning Area 8 -- This planning area is located south of Planning Area 7, and north of the

southern RMV property boundary. The planning area consists of 1,264 gross acres, supporting
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1,400 dwdling unitson 982 acres. Open space (172 acres) isalso proposed withinthisplanningarea. An
additiona ten acres of commercid development would provide a tota of 100,000 square feet of
neighborhood center. Thisareawould aso support uses of approximately 80 acres of proposed business
park with 1,220,000 square feet of business park uses, and 20 acres for a golf-oriented resort. Exigting
authorized land useswould continue until the commencement of any new proposed land usefor the affected
aress.

Planning Area 9 -- Thisplanning areawould cover approximately 9,272 acresin the southeastern
portion of the project Site with 8,852 acres of open space. Also, within a 420-acre use, known asthe
O'Nelll Ranch, the Project would provide for atota of 100 estate homes on approximately 200 acres,
along with 120 casitas on 20 acres, and a 200-acre golf course. The very low-density housing to be
developed in this land use would be incorporated within the surrounding open space. Existing authorized
land uses would continue until the commencement of any new proposed land use for the affected areas.

Planning Areas 10-13 — Theremaining planning areas are proposed as open space. Planning Area
10 congists of 845 acres, Planning Area 11 consists of 1,015 acres, Planning Area 12 consists of 1,348

acres, and Planning Area 13 is proposed as Rancho Mission Vigo Regiona Park (1,034 acres).
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INVESTIGATIONSBY OTHERS

Geotechnicd investigations performed by Leighton and Associates and Saddleback Constructors
for the Transportation Corridor Agencies (TCA) included studieswithin Planning Arees 2, 3,4, 5, 6, 7, 8,
9, 11, 12, and 13. These studies are ligted in the Existing DatalPrior Studies section of this report as
references (A) through (H). Dataincluded in these reports were reviewed for this study, including surface
and subsurface information obtained during these investigations. The fidd investigations for these reports
included excavation of multiplelarge and smdl-diameter drill holes, aswell astrenchesand test pits. A tota
of 290 boringsand 25 trenchesareincluded in thereports completed for TCA. Some of these excavations
were observed inthefield by geologissfrom thisoffice. Thelogsof these excavations have been reviewed,

and the data considered in our preparation of this study.

FIELD INVESTIGATION

Our fidd investigation for this report included surface mapping and limited subsurface exploration.
The purpose of this investigation was to determine the general conditions at the Ste and to evauate any

geotechnica impacts associated with the proposed devel opment.
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Surface mapping was completed for dl planning areas, and included mapping exposuresof surficid
soils, bedrock materids, and geologic structure, such as faulting and folding. The results of our surface
mapping are presented on the Geological Map — Plates 3.1 through 3.3.

Our subsurface investigation included fault trenches and large-diameter bucket auger drill holesin
areaswithout sengtive biologica resources. Subsurfaceinvestigations adjacent to sengtive biologicd areas
were monitored by biologistsfrom Dudek & Associates. Two fault trenchesand six large-diameter bucket
auger drill holes were excavated to evauate the activity of the Misson Vigo Fault. Logs of the drill holes
and test pits are presented in Appendix A. No offset was observed within the surficid soils overlying the
fault within these excavaions. The results of our subsurface investigation and review of the available
literature indicate thisfault is not active pursuant to the Alquist- Priolo Earthquake Fault Zone Act. Faulting

is discussed in more detail in a subsequent section of thisreport.

STUDY AREA GEOLOGY

REGIONAL GEOLOGIC SETTING

The study area lies on the southwestern flank of the Santa Ana mountains, within the Peninsular
Ranges geomorphic province of Cdifornia The geologic units within the area are laterdly trangtiond
between the units of the Los Angdles basin and San Diego County (Morton, 1974). These unitsform a

generdly homoclind sequence of marine and nortmarine sedimentary rocks ranging in age from late
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Cretaceousto early Miocene, offset by regiond faulting. Regiond structure showsthese unitsdipping gently
westward, with local folding observed predominately near faults. The sequenceisoverlainin someareasby
Quaternary sediments. The geology of the proposed project is illustrated on Plate 3.1 through 3.3 —

Geologic Map.

GEOLOGICUNITS

Surficid and bedrock unitsthat were encountered within the study areaare shown on the Geologic
Map — Plates 3.1 through 3.3. The Geologic Map isintended to present a generd picture of the geology
within the sudy area, and isbased onreference (9). Surficid unitsare found overlying bedrock formations
across much of the development area. These Quaternary-age units consist of sediments placed by wind,
water, or mass movements.

Principal Bedrock Units. Bedrock unitswithinthestudy area, in generd, increasein agetowards
the east. These units comprise the ridges and dopes, and underlie surficid units on flanks and canyon
bottoms. The bedrock units encountered within the study area are described from youngest to oldest as
follows

Capisgtrano Formation (Tc). Bedrock of the Cgpistrano Formation isexposed in the westernmost
portionsof Planning Areal and 11. In generd, the bedrock iscomposed of clayey sltstone, sltstone, and
sandy gltstone. The Capistrano Formation is generdly massve, and overlies the Monterey Formation in

gradationd contact. Bedding within the Capisirano Formation is infrequent at best, and tends to be
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locdized and discontinuous. Bedding mapped west of the project indicates that the formation is dipping
gently to the west gpproximately 5 to 15 degrees. Due to its fine-grained nature and the presence of thin
clay beds, the Capistrano Formation is proneto landdiding. Examples of thisinclude the large landdides
mapped across the western boundaries of the study area.

M onter ey Formation (Tm). TheMonterey Formationisexposed in Planning Areas 1, 5and 11
The Monterey Formation has been mapped in the western portion of Planning Area 1, in the far western
portion of Planning Area 5, and across most of Planning Area 11. Where encountered, the Monterey
Formation conssts of light gray, well- and thinly- bedded tuffaceous and diatomaceous s ltstone and clayey
dltstone, with loca beds of bentonitic clay. Bedding within the Monterey in Planning Area 1 dips gently
north-northwest. Within Planning Area 5, bedding ishighly variable and folded, dueto the proximity of the
Crigianitos fault zone. The Monterey Formation unconformably overlies the Topanga Formation, but
across most of the Site, the two units have been faulted against one another. The Monterey Formation is
aso prone to dope falure, generdly due to thinly bedded clays. Examples include the degp-seated
landdides mapped within Planning Area 1 and 11.

Topanga Formation (Tt). The Topanga Formation is exposed in Planning Areas 1, 5, and 11
adjacent to and east of the Monterey Formation. The Topanga Formation is exposed on both sides of the
Crigtianitos fault zone. Where exposed, the Topanga Formation congsts of light gray to light brown,

moderately well bedded, well-cemented sandstone interbedded with lenticular, poorly bedded sltstone.
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Sandstone beds dominate the unit. Within the sandstone are rare conglomerate beds and pebble units.
Bedding within the Topanga Formation in Planning Area 1 generdly dips east-northeast, and is locdly
folded due to the proximity of the Crigtianitos fault zone. Within Planning Area 5, the bedding within the
Topanga Formation islocaly folded and fractured dueto faulting. The Topanga Formationisinterfingered
with the San Onofre Brecciamember of the Topanga Formation. The TopangaFormation dsoisin faulted
contact with the Monterey Formation. Large, deep-seated landdides overlie the Topanga Formeationwithin
Panning Areas 1, 5, and 11.

Topanga Formation, San Onofre Breccia (Ttso). The San Onofre Breccia is exposed in
Planning Areas 1, 5, and 11, on the eastern Sde of the Cristianitos fault zone. Bedrock of this member of
the Topanga Formation consists of light gray to reddish brown, poorly bedded to massive, poorly towell-
cemented, poorly sorted angular breccia. The matrix congsts of sands and silts, while the clasts are of
variable composition and size. Interbedded with these massive units of brecciaare poorly bedded sltstones
and sandstones. Bedding isdifficult to determine, due to the massive nature of the unit. Where observed,
bedding is randomly oriented and steeply dipping due to the proximity of the Crigianitos fault zone. The
San Onofre Breccia lies in faulted contact with the Santiago Formation, and locdly is overlain by the
Monterey Formation. Multiplelarge, deep-seated landdides overliethe San Onofre Brecciawithin Flanning
Areas 5 and 11, in proximity to the Cridianitos fault zone. These large landdides are the largest failures

mapped within the project (see Plates 3.2 and 3.3).
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SespeFormation (Ts). The Sespe Formation isexposed in thenorthern portion of Planning Area
2 and 10 east of the Crigtianitos fault zone. Where observed in mapped outcrops, the Sespe Formation
congsts of very light gray to pae ydlowish gray, massve sandstone. The sandstone is coarse and
conglomeratic and forms resistant ridges and outcrops near the base of the formation. Minor thin lenses of
dltstone areinterbedded with the sandstone throughout the formation. Where observed, bedding within the
formation isinclined to the northwest, with dips generaly ranging from O to 10 degrees. Locdly steeper
beds were observed near faults. The Sespe Formation has a gradationa contact with the underlying
Santiago Formation and is in faulted contact with the Topanga Formation and San Onofre Breccia

Santiago Formation (Tsa). The Santiago Formation coversamgority of thewestern and central
portionsof the study area, between the Crigtianitosand Mission Vigo fault zones asillustrated on Plates 3.2
through 3.3. Thisformation isexposed in Planning Areas 2, 3,5, 6, 7, 8, 9, 10, 12, and 13. The Santiago
Formation, where observed in surface outcrops and in drill holes, congdts of fine- to medium-grained
sandstone interbedded with sltstone and sandy sltstone, with locd interbeds of coarse sandstone and
claystone. The lower portion of the formation generdly conssts of massve, friadle, light gray sandstone.
The bedrock islight gray to olive gray when oxidized, and gray to dark gray when unoxidized. Generdly,
the Santiago Formation is poorly bedded to massive. Where bedding was observed during surface
mapping, inclinations ranged from 0 to 15 degrees to the northwest.

Locd folding has been mapped within the Santiago Formation in Planning Areas 2, 3, and 6. The
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Santiago Formation has a gradational contact with the overlying Sespe Formation and has a pronounced
unconformity with the underlying Siverado Formation. The Santiago Formation also appears in faulted
contact with the San Onofre Breccia, the Pleasants Sandstone Member of the Williams Formation, and the
Silverado Formation. Scattered small landdides have been mapped within the Santiago Formation,
primarily within Planning Area 2.

Silverado Formation (Ts). The Silverado Formationisexposedin Planning Areas 3, 6, 7, and 8,
adjacent to and west of the Misson Vigo fault. The Silverado Formation, where encountered in surface
outcrops or drill holes, consgts of varicolored sandstone, sty sandstone, sandy siltstone, siltstone, and
claystone. The sandstone bedswithin the Siverado Formation aretypicaly biotiterich. Bedding dipswest
between 5 and 15 degrees, except in proximity to faulting, where bedding appears severely folded. The
Silverado Formation unconformably underlies the Santiago Formation and is in faulted contact with the
Pleasants Sandstone Member of the Williams Formation. Localy, the Slverado Formation aso
unconformably overlies the Pleasants Sandstone Member of the Williams Formation.

The Williams Formation has been divided into two members, Pleasants Sandstone and Schulz
Ranch. These are described below:

Williams Formation, Pleasants Sandstone M ember (Kwp). The Fleasants Sandstone Member
of the Williams Formation was encountered in Planning Areas 3, 4, 7, 8, and 9. The member generdly

consgs of light brown to brown, fine- to medium-grained sandstone, with sltstone interbeds. The unit is
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massive to localy well-bedded, biotite-rich, and well indurated. Where observed, bedding dips gently to
the west, between 5 and 10 degrees. The Pleasants Sandstone Member gradationally overlies the Shulz
Ranch Member of the Williams Formation. Severd landdides have been mapped within the Pleasants
Sandstone member within Planning Areas 7 and 8.

Williams Formation, Shulz Ranch Member (Kws). The Shulz Ranch Member of the Williams
Formation is exposed in Planning Areas 4, 8, and 9. The Schulz Ranch member generdly condggtsof light
gray to light olive gray, moderately well bedded to thickly bedded, sltstone and fine- to coarse-grained
sandstone with conglomeratic sandstoneinterbeds. Bedding has been mapped dipping westerly between 5
and 10 degrees. The basa member of the Williams Formation rests unconformably on the Ladd Formation.
Within the finer grained units of the Shulz Ranch member, scattered small landdides have been mapped in
Planning Area 9.

The Ladd Formation, exposed in Planning Area 9, has been divided into two members.
Undifferentiated Ladd Formation bedrock has dso been mapped within this planning area. The two
members of the Ladd Formation, the Holz Shale member and the Baker Canyon member, are described
below:

Holz Shale M ember, Ladd Formation (KIh). TheHolz Shale member isexposed inthe centrd
and eagtern portions of theste. Theunit generaly conssts of light olive gray to gray green, poorly bedded

shale, interbedded with conglomeratic limestone, sandstone, and coquina. Bedding within the unit dips
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westerly between 5 and 10 degrees. The Holz Shae member grades downward into the Baker Canyon
member of the Ladd Formation in the eastern portion of Planning Area9. No landdides have been mapped
within this unit in the project area.

Baker Canyon Member, Ladd Formation (Klbc). The Baker Canyon member generdly
congstsof interbedded light gray to yellow gray, well bedded sandstone and conglomeratic sandstone. The
conglomeratic sandstone contains well-rounded pebble to cobble szed clasts. Themember ismediumto
coarse-grained, and well indurated. Theunit gradesinto abasa conglomeratethat iswell-indurated, ydlow
brown to light gray, massive to well bedded, with wdll-rounded clastsin a sandstone matrix. This basa
conglomerate unit overlies the Trabuco Formation, exposed in the eastern portion of Planning Area 9.
Bedding within thisunit dips westerly between 5 and 15 degrees. No landdides have been mapped within
thisunit in the project area.

Trabuco Formation (Kt). The Trabuco Formation, exposed in Flanning Area 9, generdly conssts
of reddish brown to brown gray conglomerate. The conglomerate is massive, poorly indurated, deeply
wesethered, with well-rounded pebble to boulder szed clasts. The matrix of the conglomerate consists of
sand and gt with abundant lithic fragments. Bedding within this unit is difficult to determine, based on the
massive nature of the materid. Where observed, loca bedding indicates westerly dips between 5 and 20
degrees. The Trabuco Formeation underlies the Ladd Formation in both gradationa and unconformable

contact. The Trabuco Formationisproneto dopefailure, including landdides, dueto the highly weethered
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nature of thematerid. Onelanddide within the Trabuco Formation has been mapped within Planning Area
0.

Principal Surficial Units. Surficid unitsare found overlying bedrock formations across much of
the development area. These Quaternary-age units condst of sediments placed by wind, water, or mass
movements. The surficial units encountered are described as follows:

Native Soil. Native soil covers much of each planning area as a thin veneer of ingtu developed
s0il. The condtituents of the native soil unit vary depending on the underlying materid, but are generdly
composed of dark brown, clayey sandto clayey sit withamoderateto high organic content. The native soil
generaly contains roots and rootlets, and may contain gravels, cobbles, and/or boulders. Native soil is
ubiquitous throughout the planning area, and is not shown on the Geologic Map — Plates 3.2 and 3.3.

Artificial Fill. Artifiad fill isfound acrossthe study in localized areas. These deposits can range
from engineered fill placed for structures or roads, to loose, dry, non-engineered fill placed for ranching
purposes. The composition of these soils varies across the project, and can consst of clayey sand to silty
sand, depending on the location.

Alluvium (Qal, Qac). Depodits of dluvium are located in and adjacent to San Juan Creek and
other mgjor drainages within dl planning arees. The dluvium generdly conssts of sand with some silt, and
scattered to abundant gravels, cobbles, and boulders. It tends to be laminated, with no developed soll

dtructure.
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Landdide Debris(QIls). Landdideshave been mapped within al planning areas except Planning
Areas 4 and 6. These deposits are composed of blocks and bedrock fragments that have moved
downdape. Thelanddide debris compaosition varieswidely, depending on the source materid. The deposits
tend to cons s of sltstone or sandstone blocks, surrounded by a silty or sandy clay matrix. The materia
tendsto befractured and weathered. Landdide debrisisusually found on the lower flanks of dopes, where
the materid has cometo rest after falure. Landdidesrangeinszefromamadl, locd fallurestolarge, deep-
seated failures. Planning Areas 2, 3, and 7 contain severd small landdides, while Planning Areas 1, 5, and
11 contain large, deep-seated landdides. The remaining planning areas contain scattered mapped landdides
that are small to moderatein sze.

L akeDeposits (Ql). Lakedepositshave been mapped in Planning Areas 2 and 3, within Caflada
Chiquitaand Calada Gobernadora. L ake depositsgenerally cons s of silts, sands, and clays. The materid
generdly is grayish brown to dark brown, locdly organic, dightly porous, firm, and thinly bedded, with a
well-developed soil structure.

Perched Soil (Qps). Locd deposits of perched soil were encountered across the study area,
predominately on the dopes and ridges of Caflada Chiquita and Cafiada Gobernadora. Perched soil
deposits are thought to occur as remnant soils from colluvium or dopewash deposited prior to uplift or
eroson of the canyons (reference (7)). Perched soil deposits vary in compostion, depending on the

underlying materid but, in generd, are dark brown and clayey with some slts and sands. Perched soll
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depogits have alow permeability where high in clay content.

Terrace Deposits (Qt). Terrace deposits have been mapped within Planning Areas 1, 2, 3, 4, 7,
8,9, 11, and 13. These deposits arelocated predominately adjacent to San Juan Creek. Terrace deposits
are deposited by ancient streams and subsequently undercut by stream erosion. The units generdly form
tabular surfaces, ether flat-lying or very gently dipping. These materidsconsst predominately of ssndsand
graves, with local zones of clayey or sty materid. Cobbles and boulders are common. The terrace
depodits are generdly reddish brown, locdly varicolored, and are generdly more consolidated than
dluvium. The terraces can form “geps’ on dope flanks where multiple deposits of differing ages
accumulate. Theage of the depositsincreaseswith the devation of theterrace. Thesemultipleterracesare

distinct topographic features, and relative ages can be determined between the steps.

GEOLOGIC STRUCTURE

The geologic structure within the study area condsts of a sequence of westerly dipping bedrock
units, offset by two mgjor fault zones, and overlain by Quaternary sediments. Thesetwo fault zonesarethe
Crigianitos and Misson Vigo fault zones. The bedrock units exposed within the project include, from
youngest to oldest, the Capistrano, Monterey, Topanga, Sespe, Santiago, Silverado, Williams, Ladd, and
Trabuco Formations. The youngest formation is exposed at the western edge of the project, while the
oldest formation is exposed at the eastern edge of the project. The bedrock formations are generdly

homoclind sequences of Cretaceous and Cenozoic sedimertary rocks, with contacts that range from



The Ranch Plan EIR — Geotechnical Studies
May 28, 2004

Project 01-80-00 P IGMU page22

gradationd to abrupt angular unconformities.

The Cridtianitos fault zone crosses Planning Areas 1, 5, 10 and 13 and offsets the Monterey
Formation, San Onofre Breccia, and Topanga Formation againgt the Santiago Formation.  Within the
Crigianitosfault zone, multiple sub-parale faults offset these bedrock formations. Thefault zoneliesinthe
eagtern portion of Planning Area 1. The Forgter fault, within the western portion of the fault zone, crosses
the Ste trending predominately north to south. This branch of the fault offsets the Monterey Formation
againg the Topanga Formation to the east.

Within Planning Area’, the Crigtianitosfault zoneliesin thewestern portion of theste. The Forgter
fault, which is gpproximatdly thewestern limit of thefault zone, lies offgteto thewest. The main branch of
the Cridtianitos fault zone, which is approximately the eastern limit of the fault zone, liesin the west-centra
portion of the planning area. The Crigtianitosfault zone offsets M onterey and Topanga Formationson the
west againg the Santiago Formation to theeast. Within thefault zone, multiplefaults offset these formations
againg each other. Bedding within and adjacent to the fault zone is highly irregular, and ranges from flat-

lying to steeply dipping. Large landdides overlie or are adjacent to this fault zone.
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The Mission Vigo fault zone crosses Planning Areas 3, 7, 8, 9, and 13. This fault offsets the
Santiago and Silverado Formations againg the Siverado and Williams Formations. TheMisson Vigofault
trends generdly north to south through the eastern portion of Planning Area 3. The fault offsets the lower
beds of the Santiago Formation againg the Pleasants Sandstone member of the Williams Formation. The
Mission Vigo fault bifurcates in the southeastern portion of Planning Area 3. The western branch of the
fault offsetsthelower beds of the Santiago Formation against the Silverado Formation. The eastern branch
offsets the Silverado Formation againg the Pleasants Sandstone member of the Williams Formation.
Generd bedding inclinations are gently dipping westerly on both sdes of the Misson Vigo fault, with
locdized folding in proximity to the fault zones. The western branch of the Misson Vigo fault was not
observed during mapping south of San Juan Creek. The eastern branch of the fault continues south across
San Juan Creek through Planning Areas 7, 8, and 9.

In the northwestern portion of Planning Area 9, the Mission Vigo faut offssts the Williams
Formation againgt itself. Within Planning Areas 7 and 9, the Santiago and Silverado Formations are of fset
againgt the Pleasants Sandstone member of the Williams Formation. Inthe central portion of Planning Area
7, theMisson Viejofault bifurcatesinto two branches. The Williams Formation remainseast of the eastern
branch, while the basal beds of the Santiago Formeation and the upper beds of the Silverado Formation are
exposed in between the two branches, and west of the westernbranch. Bedding orientationsinthevicinity

of the Misson Vigo fault in this planning area are gently to steeply dipping.



The Ranch Plan EIR — Geotechnical Studies
May 28, 2004

Project 01-80-00 P IGMU page24

In the centra portion of Planning Area 8, the Santiago and Silverado Formations are offset by the
eadtern branch againgt the Pleasants Sandstone member of the Williams Formation. In the far western
portion of the planning area, the western branch of the fault offsets Santiago Formation againgt itself.
Bedding orientationsin the vicinity of the Misson Vigo fault in this area are gently to steeply dipping, with
locd folding.

Sub-parald, discontinuous faulting has a so been mapped within Planning Areas 2,5, and 9. These
faults show offset within the Monterey, Topanga, Sespe, Santiago, and Silverado Formations, or may offset
two formations. The offset on these faults, however, does not gppear to be continuous.

Bedding within the project is generdly consstent, dipping gently westward gpproximately 5 to 15
degrees. Gently dipping anticlines and synclines have been mapped within the project, and locally steep
bedding has been mapped near faults. Bedding inclinations increase at the eastern edge of the project,
within Planning Area 9. Inthe northeastern portion of this planning area, bedding dipsrangefrom 10to 20

degrees.
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GROUNDWATER

Shdlow groundwater generdly occurswithin aluvium placed in drainageswith perennia or seasond
flow. Perched zones of groundwater may occur within surficial deposits or within bedrock formations.

Groundwaeter in dluvid depostshasbeen encountered at shalow depthswithin Flanning Aress 1, 2,
and 3. Groundwater within aluvia deposits has been encountered at moderate to deep depths within
Planning Areas 5, 6, and 7. Based on data collected within these planning areas, inferences can be made
for the mgority of the project.

Within Planning Areas 1, 2, and 3, groundwater has been encountered a shalow depthswithinthe
major drainages, San Juan Creek, Cafada Chiquita, and Cafiada Gobernadora. These shallow depthsare
found within the dluvium placed in the canyon bottoms.

Within Planning Areas 5, 6, and 7, groundwater has been encountered within dluvia depositsin
Trampas and Crigtianitos Canyons. These depths are generaly moderate to deep.

Planning Aress 4, 8, 9, and 11 may contain groundwater at shalow depths within the mgjor
drainages where dluvium has been mapped. Planning Aress 10, 12, and 13 will likely contain
groundwater at very shallow depths, sincethese planning areas contain active drainages of CafladaChiquita,

Cafiada Gobernadora, and San Juan Creek. Alluvid deposits within these planning areas are extensive.
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Zones of perched water have been encountered during our limited study and during previous
investigations (references (A) through (H)). These zones are localized pockets, and tend to occur within

terrace deposits, landdide debris, or bedrock formations.

FAULTING AND SEISMICITY

Seismicity. Mo of southern Cdiforniaissubject to someleve of ground shaking (ground motion)
as a result of movement dong active and potentidly active fault zones in the region. Severd szeable,
higtoric earthquakes have occurred in southern Cadifornia (Table 1). The commercia software program
EQSEARCH ver. 3.0 was used to perform asearch of historica earthquakeswith M = 5.0 for the steand
surrounding area. Review of the earthquake search indicates that 147 earthquakes with M 5.0 or greater
have occurred between 1800 and 2003 within a 100-mileradius of the site. Notable historic earthquakes

for the ste and surrounding area are presented in Table 1.
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Tablel - Historic Earthquakes
Magnitude'? | Epicentral
Date Name Distance Fault(s) Reference(s)
(km)
12/8/1812 | Wrightwood Mw~7.5 95 probably San Andreas fault [Townley (1939), Jacoby
near Wrightwood et a. (1988), Sieh et al.
(1989)
1/9/1857 Fort Tejon Mw~8 283 San Andreas fault Townley (1939), Agnew
and Sieh (1978), Sieh
(1978)
2/24/1892 | Laguna Salada Mw~7 150 Laguna Salada fault Zone  [Townley (1939)
7/22/1899 | Cajon Pass M_~5.7 87 uncertain Townley (1939)
12/25/1899( San Jacinto M ~6.5 62 San Jacinto fault Townley (1939)
5/15/1910 Elsinore M_ 6 26 probably Elsinore fault near [Townley (1927)
Glen Ivy
6/23/1915 |Imperid Valey] M, 6.1 210 Imperial fault Townley (1939)
6/23/1915 |Imperid Valey M, 6.3 210 Imperial fault Townley (1939)
4/21/1918 | San Jacinto M, 6.8 60 San Jacinto fault Townley (1918)
7/23/1923 | North San M, 6.3 62 San Jacinto fault Laughlin (1923)
Jacinto
3/11/1933 | Long Beach Mw 6.4 36 Newport-Inglewood fault  |Wood (1933)
3/25/1937 | Terwilliger My 6.0 123 San Jacinto fault 'Wood (1937)
Vadley
5/19/1940 |Imperid Valey] My 6.9 213 Imperial fault Ulrich (1941)
7/21/1952 | Kern County Mw 7.5 210  White Wolf fault Steinbrugge and Moran
(1954)
3/19/1954 | San Jacinto My 6.4 132 San Jacinto fault Magistrale et a. (1989)
Fault
4/9/1968 Borrego Mw 6.5 140 Coyote Creek fault Lander (1968)
Mountain
2/9/1971 | San Fernando My 6.4 124  |San Fernando Fault Zone |Bolt (1971), Petersen and

\Wesnousky (1994),
\Wesnousky (1986)
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Table 1 - Higoric Earthquakes (continued)

M agnitude'? | Epicentral
Date Name Distance Fault(s) Reference(s)
(km)
10/15/1979 [Imperid Vadley| My 6.4 234 Imperial, Brawley and Rico |[SCEC web page
faults
7/8/1986 | North Pam M, 5.6 104 Banning or Garnet fault Person (1986)
Springs
7/13/1986 | Oceanside M. 5.4 66 San Diego Trough or Palos |Person (1986); Hauksson
\Verdes-Coronado Bank faultfand Jones (1988)
zones
10/1/1987 Whittier My 6.0 75 Puente Hills fault Shaw and Shearer
Narrows (1999)
12/3/1988 Pasadena M. 5.0 86 Raymond fault Jones et a. (1990)
1/18/1989 Madlibu M. 5.0 105 uncertain SCEC web page
2/28/1990 Upland M, 5.4 68 San Jose fault Person (1990)
6/28/1991 | Sierra Madre Mw 5.8 90 Clamshd |- Sawpit fault Hauksson (1994)
4/23/1992 | Joshua Tree My 6.1 126 Eureka Peak fault (?) SCEC web page
6/28/1992 Landers My 7.3 130  [Johnson Valley, Landers, |[Rymer (1992)
Homestead Valley, Emerson
& Camp Rock faults
6/28/1992 Big Bear My 6.4 103 uncertain Jones et a, (1995)
1/17/1994 | Northridge My 6.7 116 Northridge Thrust fault Teng and Aki (1996)
10/16/1999| Hector Mine My 7.1 169 Lavic Lake & Bullion faults |SCEC web page

*Magnitudes from SCEC web page http://www.scecdc.scec.org/clickmap.html
M,y = moment magnitude; M, = loca magnitude

Given the proximity of the study areato severa active and potentidly active faults (see discusson

below), the study areawill likely be subject to earthquake ground mationsinthefuture. Theleve of ground

moation a a given ste resulting from an earthquake is a function of severd factors including earthquake

magnitude, type of faulting, rupture propagation peth, distance from the epicenter, earthquake depth,

duration of shaking, Site topography, and Site geology.
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Fault Rupture. No known active or potentidly active faults are shown on current available
geologic maps as crossng the sudy area. The Ste is not within a designated Alquist-Priolo Earthquake
Fault Zone (Jennings, 1994; Hart and Bryant, 1997). However, the study areais located within close
proximity of severd surfacefaults (Plates2.1 and 2.2) that are presently zoned asactive or potentidly active
pursuant to the guiddines of the Alquigt-Priolo Earthquake Fault Zoning Act (Jennings, 1994; Hart and
Bryant, 1997). The nearest of thesefaults, the strike-dip Newport- Inglewood fault zone, trends northwest-
southeast and is located approximately 15 kilometers southwest of the study area.

Preliminary research by Grant et d. (1999) suggeststhe Site may dso belocated near or underlain
by segments of alow-angle faut system (e.g., blind thrusts), the fault surfaces of which do not necessarily
break the ground surface during sizeable earthquakes. Although Grant et d. (1999) speculate that the Site
may belocated near or underlain by ablind thrust fault named the San Joaquin Hills Blind Thrugt, review of
thisjournd articleindicatesthat no detalled, quantitative data on the surface or subsurface geometry of this
fault isavalable. In other words, the San Joagquin Hills Blind Thrust has not yet been studied in sufficent
detal to determinethe existence, location, or subsurface geometry of thefault let doneclassify it as"Active'
pursuant to the guidelines of the Alquist-Priolo Earthquake Fault Zoning Act (Hart and Bryant, 1997).

Two prominent Cenozoic faults crossthe sudy area, the Crigtianitosand Mission Vigofaults. The
main branch of the Crigtianitos fault zone is a northwest-trending, high-angle normd fault (Morton, 1974)

that crosses the western portion of the study areg, trending dong the ridge west of Trampas Canyon.
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Severd faults associated with this fault zone are al'so mapped in the study area. The fault zone offsets the
sedimentary rock sequence, displacing Eocene-age bedrock against Middle Miocene-agerockswithin the
development area (Plates 3.2 and 3.3— Geologic Map). TheMisson Vigo fault crossesthe eastern portion
of the sudy area, generdly trending north to northwest. Thisfault isavertica to steeply dipping normd fault,
which offsets L ate Cretaceous rocks against Pal eocene- age unitswithin the devel opment areg, asshown on
Plate 3— Geologic Map. Review of avallableliteratureindicatesthat the Crigianitos Fault Zoneand Misson
Vigo fault are not congdered active or potentidly active pursuant to the Alquist-Priolo Earthquake Fault
Zoning Act.

Ground Shaking. A probabilistic saismic hazard andyss (PSHA) of horizontal ground shaking
was performed to eva uate the likelihood of future earthquake ground motions occurring at the study area.
A PSHA is a mathematica process based on probability and Satistics that is used to estimate the mean
number of events per year (Annud Frequency of Exceedance) in which the level of some ground motion
parameter exceeds a pecified risk level. The mathematica computations of probability and Satisticsare
based on work by Corndl (1968). The commercia computer program FRISKSP ver. 4.0 was used to
make the mathematica computationsfor thisandysis. The software program FRISKSP isbased on earlier
work of McGuire (1976) but has been updated and modified to anayze earthquake sources as 3-D planes

using modern attenuation relationships.
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The saeismic source modd used for the PSHA computation wasthe CDM G Statewide Database of
faults(CDMG OFR 96-08; Petersen et a., 1996). A search radiusof 80 kilometerswas selected asthisis
the maximum gte-to-source distance agpplicable to the atenuation relaionship used in the PSHA
computations (Booreet d., 1997). Review of the CDMG databaseindicatesthat 21 seismogenic faultsare
located within aradius of 80 kilometers of the Site coordinates (USGS Cas+ ada Gobernadora 7- 1/2minute
quadrangle, Latitude 33.5214°N, Longitude 117.5862°W). The “Maximum Moment Magnitude’
presented in Appendix A of CDMG OFR 96-08 and the CDMG Cadlifornia Fault Parameters web page
(http:/Amnww.congrv.ca.gov/cgsrghm/pshalindex.htm) aretaken to represent the maximum earthquake each
of the 21 faults presented in Table 2 are capable of generating under the current tectonic regime.

Table 2 - Seismic Source Model*

Fault Name Distance Seismology Parameters
(km) | Maximum | Fault | Fault Length | Slip Rate
Mw Type? (km) (mm/yr)
San Joaquin Hills Blind Thrust 11 6.6 bt 28 0.5
Newport-1nglewood (Offshore) 15 6.9 rl-ss 66 15
Elsnore- Glen Ivy 24 6.8 rl-ss 38 5.0
Elsnore— Temecula 25 6.8 rl-ss 42 5.0
Chino-Centrd Avenue 30 6.7 rl-r-o 28 1.0
Newport-Inglewood (L.A. Basin) 32 6.9 rl-ss 64 1.0
\Whittier 37 6.8 rl-ss 37 2.5
Palos Verdes 41 7.1 rl-ss 96 3.0
Coronado Bank 42 7.4 rl-ss 185 3.0
Rose Canyon 46 6.9 rl-ss 55 15
Puente Hills Blind Thrust 46 7.1 bt 44 0.7
Upper Elysan Park Thrust 47 6.4 bt 34 1.3
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Elsnore- Julian 55 7.1 rl-ss 75 50
San Jacinto - San Jacinto Vdley 61 6.9 rl-ss 42 12.0
San Jacinto - San Bernardino 63 6.7 rl-ss 35 12.0
San Jose 63 6.5 II-r-o 22 0.5
San Jacinto - Anza 66 7.2 rl-ss 90 12.0
Cucamonga 68 7.0 r 28 5.0
SierraMadre 68 7.0 r 57 3.0
San Andreas — Southern 79 7.4 rl-ss 203 24.0
San Andreas - San Bernardino 79 7.3 rl-ss 107 24.0

1. CDMG Statewide Fault Database (CDMG OFR 96-08)
2. 1l =rignt-laterd; Il = |eft-lateral; ss = strike-dlip; r = reverse; 0 = oblique; bt = blind thrust

The PSHA computations were performed for peak horizontal ground accderation (PHGA) using
the attenuation relationship of Boore et d. (1997). This attenuation relationship requiresthat the study area
be categorized according to materid typein the upper 30 metersof the tudy area. For the purposes of this
andysis, it was assumed that the study areais underlain predominantly by dluvium. Therefore, the study
areais categorized with a S, Soil Profile Typewith an average shear wave velocity of 250 meters/second.
Given that the mgority of the planned development areas are underlain by bedrock formations, thisis
consdered a conservative assumption. The specified risk leve for this andysis was a~475 ARP hazard
levd (i.e, 10% probability of exceedance in 50 years). The site coordinates used in the PSHA were
33.5214° North L atitude and 117.5862°West Longitude. The PSHA included contributions of earthquake
events with magnitude of 5.0 or greater. The PHGA at the specified risk level of ~475 ARPis0.359.

SECONDARY SEISMIC EFFECTS
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Surface Displacement. Surface displacement generaly occursfrom surface expression of active
faulting, or within proximity to active faulting. Given that no active or potentidly active faults have been
mapped within or adjacent to any of the planning areas, potentid for surface displacement isconsidered to
be negligible.

Seismically Induced Landdide. Sasmicdly-induced landdides are generdly triggered within
weak, poorly consolidated soils such as native soil, dopewash, landdide debris or, in some cases, within
bedrock formations susceptible to mass movements.

Review of the Seismic Hazard Zones Maps covering the project (reference (3), (4), and (5))
suggeststhat portionsof dl the planning areas may be susceptibleto seismicdly induced landdides (Plate 4).
The Seismic Hazards Mapping Act, reference (2), requires site-specific geotechnicd investigationsfor dl
aress ddineated as a hazard on the Seismic Hazard Zones Maps. Future investigation will be required to
eva uate the areas delineated as seismic hazards, and to determine specific mitigation measuresfor each of
thesehazards. Asnoted above, theseinvestigationswill be undertaken and submitted for County review a
the grading plan stage.

Based on our knowledge of the geology of the Site and on the Seismic Hazard Zones Maps
discussed above, the potentid for these seismically induced mass movementsislow to moderateinlocdized
areas within the development area. The potentid for saismic-induced landdides can be mitigated using

conventiond grading techniques. These grading techniquesinclude buttressing of dopes, filling of canyons,
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and/or partid or complete remova of exigting landdides. Supplementa geotechnica reports including
additiond subsurface exploration, andyses and recommendations will be provided during review and
processing of the grading plans.

Liquefaction. Liquefactionisan earthquake-induced effect that may cause damageto structuresif
not properly mitigated. Liquefaction usudly occurs in a cohesionless soil with a high groundwater table,
where ground shaking causes the soil to liquefy. Cohesionless soils are generdly sandy, coarse-grained,
unconsolidated soilswith littleor no clay content. For the purposes of thisdocument, theterm“liquefaction”
includes phenomena such as ground failure, latera spreading and settlement resulting from earthquake
ground motions.

Review of the Seismic Hazard Zones Maps (references (3), (4), and (5)) for the project suggests
that portions of Planning Areas 1 through 13 may be susceptible © liquefaction (Plate 4). Itisour
undergtanding that no development is planned in Planning Areas 10, 11, 12, and 13. A small portion of the
southern portion of Planning Area 6 adjacent to Crigtianitos Creek is mapped as being susceptible to
liquefaction (reference (4)). A smdl portion of atributary canyon within Planning Area 7 north of Gabino
Canyon is mapped as being susceptible to liquefaction (reference (4)). Planning Area 8 contains a very
amdl portion, including the mouth of Blind Canyon, thet is consdered a potentia hazard zone (reference
(4)).

The Saeismic Hazards Mapping Act (reference (2)) requires asite- pecific geotechnicd invedtigation
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to evauate the areas ddineated as potentid liquefaction hazards, and to determine specific mitigation
measuresfor each of these hazards. Asnoted above, theseinvestigationswill be undertaken and submitted
for County review at the grading plan stage.

Mitigation to reduce the potentid for liquefaction can be achieved utilizing conventiond grading
techniques. These methods may include remova and recompaction of the soils.  Alternate methods to
mitigate liquefaction potentia may include degp dynamic compaction, dewatering, and stone columns.

Tsunamis. A tsunami isalarge ocean wave, generdly with alarge amplitude and high velocity that
is created by earthquake or submarine landdiding. The project is located gpproximately 5 to 7 miles
northeast of the Pacific Ocean. This distance is large enough that impact from a tsunami is considered
negligible.

Seiches. A sacheisasmilar phenomenon to a tsunami, except that a seiche is a large wave
created within an enclosed body of water, such asalake or reservoir. No naturd lakes or other enclosed
bodies of water of ggnificant Sze are in the vicinity of the project. Planning Area 5 currently containsa
man-madelakefor mining purposes. Thewater level withinthelakeis maintained a aminimum distance of
approximately 20 feet below the dam crest. Given that thewater level ismaintained and that the man-made
lake would be removed prior to grading of the planning area, the impact from asache in Planning Area5

and dl other planning areasis consdered negligible.
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LANDSLIDESAND OTHER MASSMOVEMENTS

Landdides. Landdides are atype of massmovement in which soil and rock materid movesasa
large massdownd ope, under theforce of gravity. Landdidesincludetrandationd didesand block glides, as
well asrockfalls. Landdides have been mapped within Planning Aress 1, 2, 3,5, 7, 8, 9, 10, 11 12, and
13. The following table summarizes our GIS andyses of the number of landdides and the gpproximate
minimum and maximum areawithin each of the planned development aress.

Ranch Plan Development Area Landdide Summary

Planning Total No. of Approximate L anddide Area (acr es) Development Development Area
AreaNo. Landdides Minimum Maximum Total Acres Covered by
L andslide (%)

1 22 <1 42 105 540 20

2 32 <1 8 39 1,030 4

3 18 <1 6 29 2,089 1

4 0 0 0 0 216 0

5 4 11 149 239 1,191 20

6 0 0 0 0 263 0

7 4 7 17 50 853 6

8 3 <1l 6 7 1,092 1

9 4 <1 2 3 420 1

Review of the Seismic Hazard Maps of the project prepared by the Cdifornia Geologica Survey
(references (3), (4), and (5)) indicates that portions of Planning Areas 1 through 9 are within a zone of
required investigation for earthquake-induced landdides. It should be noted that areas within a zone of

required investigation does not necessarily indicate that a landdide is present. According to the CGS
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Selsmic Hazard Maps, areas of required investigation for earthquake-induced landdides include “ areas
where previous occurrence of landdide movement or locd topographic, geologicd, geotechnica and
subsurface water conditionsindicate apotentia for permanent ground displacement...” In accordancewith
the requirements of CDMG SP 117, supplementa geotechnical reports including additiond subsurface
exploration, dope sahility andysesand recommendationswill be provided during review and processing of
the grading plans when such more precise plans are made available.

Twenty-two landdideswithin the M onterey and Capistrano Formations have been mapped within
the northern portion of Planning Area 1 (see Plates 3.2 and 3.3).  Within the development area, these
landdides vary in Szefrom lessthan one acre up to 42 acres. Review of availableliterature (reference (J))
suggests these landdides vary in depth from 25 feet up to 157 feet. Landdide and earthquake-induced
landdide potentid at the Ste can be mitigated by remova and recompaction of on-gte soils utilizing
conventiond grading techniques.

Thirty-two landdides have been mapped within Planning Area 2 (see Plates 3.2 and 3.3).  Within
the development area, these landdides vary in size from less than one acre up to 8 acres. Themgority of
the landdides within Planning Area 2 are less than 1 acre in Sze. Mogt of these falures are rdldively
shdlow involving the native sail, colluvium, and weathered bedrock. For the purposes of this report, a
shdlow landdide b less than 25 feet in depth. Review of the avallable literature suggests two larger

landdides(i.e., greater than 2 acresin ared extent) located in the northern portion of the proposed project
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vary in depth of from approximately 30 to 55 feet. Based on our review of the available reports, these
landdides gppear to be trandationd failures dong or sub-pardld to bedding. Review of reference (K)
suggests that a large landdide (gpproximately 123 acres) |ocated across the boundary between Planning
Areas2 and 10isapproximately 35to 70 feet indepth. Thislanddideislikdy dueto severefracturing, and
faulting of the bedrock formations adjacent to and within the Cridtianitos fault zone. Landdide and
earthquake-induced landdide potentid within Planning Area 2 can be mitigated by removd and
recompaction of on-gte soils utilizing conventiona grading techniques.

Eighteen landdides have been mapped within Planning Area 3 (see Plates 3.2 and 3.3). Withinthe
development area, these landdides vary in size from less than one acre up to approximately 6 acres. The
mgority of the landdides within Planning Area 3 are less than 1 acre in Sze. Based on the size and
morphology of theselanddides most of thesefalures gppear to be rdatively shallow invalving thenative sall,
colluvium, and weethered bedrock. Landdide and earthquake-induced landdide potentid at thestecanbe
mitigated by remova and recompaction of on-Ste soils utilizing conventiond grading techniques.

Four landdides or landdide complexes have been mapped within Planning Area 5 (see Plates 3.2
and 3.3). For the purposes of this report, a landdide complex is a mappable area of landdiding that
includes multiple landdides. Within the development areg, these landdides or landdide complexesvary in
gzefrom 11 acresupto 149 acres. Theselargelanddides have been mapped dong the western margin of

Planning Area 5 in proximity to the Crigtianitos fault zone (references (7), (9), (B), (C), and (D)). These
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landdides are considered to be deep- seated failureswith the landdide planes between gpproximately 50 to
120feet in depth. Landdide and earthquake-induced landdide potentid for the landdides discussed above
within Planning Area 5 can be mitigated by remova and recompaction of on-gte soilsutilizing conventiond
grading techniques. A very deep and aredly extensivelanddide complex islocated acrossthe boundary of
Planning Areas5, 11, and 13 at the northern portion of Planning Area5 (Plates 3.2 and 3.3). Thislanddide
extends well outsde of Planning Area 5 to the north beneath Ortega Highway and into San Juan Creek.
Review of theavailablereports suggeststhislanddide has experienced multiple episodes of fallureand hasa
landdide rupture surface degper than 200 feet. Mitigation of this landdide utilizing conventiona grading
techniquesisnot consdered feasible due to the mapped horizontd and vertica extent of thislanddide. The
landdides mapped within Planning Area 5 are likely due to severe folding, fracturing, and faulting of the
bedrock formations adjacent to and within the Cristianitos fault zone.

Four landdides have been mapped within Planning Area 7 (see Plates 3.2 and 3.3).  Within the
development area, these landdides vary in Size from approximately 7 acres up to gpproximately 17 acres.
Based on the size and morphology of these landdides most of these failures gppear to be rdatively deep-
seated landdides with failure surfaces estimated to be between 35 to 50 feet in depth. Landdide and
earthquake-induced landdide potentiad within Planning Area 7 can be mitigated by removd and

recompaction of on-gte soils utilizing conventiona grading techniques.
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Three landdides have been mapped within Planning Area 8 (see Plates 3.2 and 3.3). Withinthe
development areq, theselanddides vary in Szefrom lessthan one acre up to gpproximately 6 acres. Based
on the size and morphology of these landdides these failures gppear to be relatively shdlow involving the
native soil, colluvium, and weathered bedrock. Landdide and earthquake-induced landdide potentid within
Planning Area8 can be mitigated by remova and recompaction of on-gtesoilsutilizing conventiond grading
techniques.

Four landdides have been mapped within Planning Area 9 (see Plates 3.2 and 3.3).  Within the
development areq, theselanddides vary in Szefrom lessthan one acre up to gpproximately 2 acres. Based
on the 9ze and morphology of these landdides these fallures gppear to be relaively shdlow involving the
native soil, colluvium, and weathered bedrock. It should be noted that there are larger landdides within
Planning 9 outsde of the planned development areathat range in Size up to gpproximately 25 acresin Sze
(seePlates 3.2 and 3.3). Landdide and earthquake-induced landdide potentid within Planning Area 9 can
be mitigated by remova and recompaction of onSte soils utilizing conventiond grading techniques.
Potentid landdideimpacts at the Site could aso be mitigated by avoidance(i.e., relocating estatelotswithin
or adjacent to mapped landdide).

Review of the available literature indicates that Planning Area 11 contains multiple large, deep-
seated landdidesthat extend offate under La Pata (references (7), (9), (B), (C), and (D)). Theselanddides

cover a mgority of the planning area. Regiond mapping of the underlying Monterey and Capistrano
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Formeation bedrock indicates bedding dips gently toward thewest. Thisdip directionisgenerdly pardle to
or shdlower than the dope of the naturd topography. This condition issmilar to adeck of cardsthat is
lifted up a oneend. When the one end islifted, the cards dide off one another a thelower end of the deck
that isnot supported. Failure of these landdides within Planning Area 11 is due to the unsupported nature
of the bedding planes in addition to the weak nature of the underlying bedrock and the severe folding,
fracturing, and faulting of the bedrock by the Crigtianitos fault zone.

Shallow Failure/Surficial Sumps. Shdlow fallures, surficid dumps, and dope creegp are mass
movements that generdly occur within surficid units located on dope faces. These types of falures are
locdlized, and tend to be less than 5 to 10 feet deep. Surficid dumps were observed during our surface
mapping, predominately within Planning Areas 1, 5, 9, and 11. The potentia for future shalow faluresor
aurficia dumpsiscongdered to be moderateto highin these planning areas. Within Planning Areas 2, 3, 4,
6, 7, 8, 10, 12, and 13, the potentid for future shdlow fallures or surficia dumpsis considered to be low.

Soil Creep. Soail creep isthe dmost imperceptibly dow movement of materid due to gravity.
Creep generdly occurs on dopes mantled with clayey or expansive soils, or weathered bedrock prone
to movement. Creep can be episodic, predominately occurring or increasing after periods of rainfal.
This phenomenon generdly occurs in the upper few feet of materia, with no digtinct basdl fallure
surface.

Based on observations made during surface mapping, the potentia for future creep within Planning
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Areasl, 4,5, 9, and 11isconsdered to bemoderate. The potentia for future cregp within Planning Areas
2,3,6,7,8,10, 12, and 13 is considered to be low.

Debris Flows. A debrisflow isamass of rock fragments, soil, and mud that moves under the
influence of gravity, and generdly occurs during or shortly after a period of intense rainfal.

Based on field observations and aeria photograph review, debris flows are common within the
Capigrano Formation, the Santiago Formation, the Pleasants Sandstone member of the Williams
Formation, the Holz Shale member of the Ladd Formation, and the Trabuco Formation. Debrisflowsare
less common within the Monterey Formation, the Sespe Formation, the Silverado Formation, and the
Schulz Ranch member of the Williams Formation. Debris flows are infrequent to rare in the San Onofre
Breccia and Topanga Formation, and the Baker Canyon member of the Ladd Formation.

The potentid for debrisflowsis moderate to high within Planning Areas 2, 3,4, 6, 7,8, and 9, low

to moderatewithin Planning Areas 1, 5, and 11, and negligible to low within Planning Areas 10, 12, and 13.
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GEOTECHNICAL CONSIDERATIONS AND CONCLUSIONS

PLANNING AREA 1

Slope Stability.

Cut Sopes. The northern and western portions of Planning Area 1 are underlain largely by
landdide debris and bedrock of the Capistrano and Monterey Formations. Theinactive Cristianitos Fault
Zone trends through the project area. Given these geologic congraints, al planned cut dopeswill likely
require stabilization or buttressing.  Thelargelanddide complex located north of Ortega Highway and west
of Antonio Parkway will require extensive corrective grading and dope stabilization. Thisgrading can be
accomplished utilizing conventiond grading techniques, including, but not limited to stabilizing dopes,
buttressing dopes, reducing dope angles, and/or partia or complete remova of landdides.

Fill Sopes. Asnoted above, the northern and western portionsof Planning Areal areunderlain by
landdide debrisand bedrock of the Capistrano and Monterey Formations. These materid swithin Planning
Arealtypicaly havelower strength characterigticsthan materiad sfound within the other planning aress. As
aresult of these lower strength parameters, the maximum fill dope height will be lower. Based on our
experience with Smilar materids in adjacent developments, the maximum fill dope height constructed a a
2:1 (horizontd to vertical) ratio will be gpproximately 80 to 100 feet. Specific recommendetions for fill

dope condruction including maximum fill dope height should be determined based on detailed fidd
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investigation, laboratory testing, and geotechnica anayses and review of the engineered grading plans.
Settlement.

Collapsible Soils'Compressible Soils. Collapsble soilsand/or compressible soilswere encountered

during surface mapping throughout the planning area. The surficid deposts, including portions of theterrace
deposits, landdide debris, and weathered portions of the bedrock, are generdly considered to be
collgpsible or compresshle. In areas of planned development, remova and recompaction of dl
collapsible/compressible soilsis recommended.

Exiging Flls. Isolated areas of undocumented fill materias occur throughout Planning Area 1.
These fills generdly occur dong existing ranch roads, dong the southern edge of the old horse pasture
located north of Ortega Highway and west of Antonio Parkway, and dong the northern margin of the polo
fieldslocated north of Ortega Highway and west of LaPata. These areas of undocumented fill should be
removed to competent, dense, native materias and replaced with engineered fill within aress of planned
development.

Rippability. Based on our preiminary investigation, we anticipate that materids encountered in
Planning Area 1 could be excavated with standard construction equi pment with moderateripping. No herd
rock was encountered during our limited investigation, however, beds within both the Capistrano and
Monterey Formations may contain well-cemented layers or lenses that may require moderate to heavy

ripping and may produce oversize material.
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Groundwater. Review of ranch wells dong San Juan Creek indicates that groundwater was
encountered at shdlow depths (i.e,, 15 to 25 feet below the ground surface) within Planning Area 1.
Review of thereferenced consultant reportsindicatesthat groundwater aso occursin laerdly discontinuous
perched zones within landdide debris and the Capistrano and Monterey Formations.

Liquefaction. Review of the Seismic Hazard Maps prepared by the CdiforniaGeologicd Survey
(references (3) and (5)) indicates that a mgority of the dluvid areas within Planning Area 1 are within a
zone of required invedtigation for liquefaction. It should be noted that this does not indicate that a
liquefaction hazard requiring mitigation is present.

Asnoted above, groundwater doesoccur at shalow depthswithinthedluvium of Planning Area 1.
Liquefaction potentid at the Ste can be mitigated by remova and recompaction of on-Ste soilsand by
rasng grades. Other techniquesincluding degp dynamic compaction or stone columns coud beutilizedin
areas where removd and recompaction and raisng grades is not sufficient to mitigate the potentia for
liquefaction. In accordance with the requirements of CDMG SP 117, supplementa geotechnica reports
including additiond subsurface exploration, liquefaction analyses and recommendations will be provided
during review and processing of the grading plans when such more precise plans are made available.

Erosion Potential/Erodibility. All surficid units, with the exception of the terrace depodits, are
highly susceptible to eroson. The terrace deposits have alow to moderate erosion potentid, with sand

lenses and unconsolidated beds more likely to be subject to eroson. Bedrock of the Monterey and
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Capistrano Formations has high erosion potentid. Erodibility can be mitigated during grading utilizing
conventiona grading techniques such as dope stabilization and congtruction of drainage devices.

Soil Creep. Soil cregp within the surficid units may occur on the natural dopes, or on cut dopes
where surficid materids are exposed. Dueto the clayey and expansive nature of the on-Ste surficid sails,
s0il creep may impact the development. Mitigation measuresto reducethe potentid impact of soil cregp can
be implemented during grading and design. Specific measures to mitigate soil creep, such as foundation
design, setbacks, and remova and recompaction of creep prone materids, should be determined during
grading plan review, based on the specific dopes and the design grading.

Expansive Soils. Soils generated from excavations of the native soil, landdide debris, and
bedrock of the Capistrano and Monterey Formations will likely be expangve. Mitigation measures to
reduce the potentid for expansve soils within the proposed development can be implemented during
grading and design and congtruction of the foundation systems.  Specific measures to mitigate expansve
s0ils should be determined during the grading plan review period.

Compactibility of Materials. All on-gte ndive soil, terrace deposts, landdide debris, and
Capistrano and Monterey Formation bedrock are suitable for use as compacted fill.

Corrosivity. Based on our experiencein adjacent devel opmentsand review of reference (B), the
on-ste soils and bedrock range from moderately corrosve to severely corrosve to ferrous metals and

possessanegligibleto savere sulfate exposureto concrete. Typica measuresto mitigate sulfate exposurein
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Orange County include using sulfate-resistant designed concrete and protection of underground conduit.

Specific measures to mitigate corrosive soils should be determined during the grading plan review period.

PLANNING AREA 2

Slope Stability.

Cut Sopes. Planning Area 2 is underlain by bedrock of the Santiago and Sespe Formations. In
generd, these units dip gently toward the west. West-facing cut dopeswithin Planning Area2 will require
buttressing. All cut dopes may need to be sabilized to reduce erosion given the granular nature of the
bedrock materidls. The buttressing and dope dahilization can be accomplished utilizing conventiona
grading techniques. Given the underlying bedrock formations, the strength of fills materias derived from
these bedrock formations and our experience with adjacent developments, the magnitude of corrective
grading necessary to Sabilize the planned cut dopeswithin Planning Area2 will be sgnificantly lessthan was
required for Planning Area 1.

Fill Sopes. Asnoted above, Planning Area 2 is underlain by bedrock of the Santiago and Sespe
Formations. In generd, these materids have higher srength characterigticsthan those within Planning Area
1. Asareault of these higher strength parameters, the maximum fill dope height will likely be higher than
that for Planning Area 1. Specific recommendationsfor fill dope congruction including maximum fill dope
height should be determined based on detailed fidd investigation, laboratory testing, and geotechnica

andyses and review of the engineered grading plans.
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Settlement.

Collapsble Soils’Compressible Soils. Based on our review of the available geotechnica reports

and our fied investigations, collgpsible soils and/or compressible soils are present throughout the planning
area. The compressible soilsinclude the native soil, colluvium, perched soil, portions of the terrace deposits,
the upper portions of thelanddide debris, and weathered portions of the bedrock. The compressible soils
can be mitigated by remova and recompaction.

Rippability. Based on our priminary investigation, we anticipate that materids encountered in
Planning Area 2 could be excavated with standard construction equipment with moderate ripping. No hard
rock was encountered during our limited investigation, however, beds within both the Sespe and Santiago
Formations may contain well-cemented materias that may require moderate to heavy ripping and may
produce oversze materid.

Groundwater. Groundwater ispresent at shalow to moderate depthswithin Cafiada Chiquitaand
severd of thetributary canyonswithin the planning area. Shdlow groundwater may impact the devel opment
inareaswhereimprovementsare planned within the main dluvid canyon of Cafieda Chiquitaand should be
taken into congderation during the design of development and associated infrastructure. Review of the
development plan indicates that the mgority of the proposed development islocated on the ridges east of

CanadaChiquita. Therefore, groundwater isnot anticipated to be an impact to the proposed devel opment.
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Liquefaction. Review of the Seismic Hazard Map prepared by the CdiforniaGeologica Survey
(reference (3)) indicates that a mgjority of the main stem and associated tributaries of Cafiada Chiquita
within Planning Area 2 are within azone of required investigation for liquefaction. Asdiscussed abovethis
does not indicate that aliquefaction hazard requiring mitigation is present.

Groundwater is present at shalow to moderate depths within Cafiada Chiquita and severd of the
tributary canyonswithin the planning area. Review of the development plan indicatesthat the mgority of the
proposed development is located on the ridges east of Cafada Chiquita. Therefore, liquefaction is not
anticipated to be an impact to the proposed development. Nevertheless, liquefaction potentid at the Ste
can be mitigated by remova and recompaction of on-Ste soilsand by raising grades. Other techniques
including deep dynamic compaction or stone columns could be utilized in areas where removad and
recompaction and raising grades is not sufficient to mitigate the potentid for liquefaction. In accordance
with therequirementsof CDMG SP 117, supplemental geotechnicd reportsincluding additiond subsurface
exploration, liquefaction andyses and recommendations will be provided during review and processing of
the grading plans when such more precise plans are made available.

Eroson Potential/Erodibility. All surficid units are highly susceptible to eroson with the
exception of the terrace deposits and the perched soil horizon that caps some of theridges. The terrace
depositshave alow to moderate eroson potentid , with sand lenses and unconsolidated beds morelikely to

be subject to eroson. The perched soil horizons are clay-rich and have alow eroson potentid and low
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permesbility. Bedrock of the Sespe Formation has amoderate to high erosion potential due to thefriable
nature of the materid. The upper beds of the Santiago Formation have high eroson potentid, while the
lower beds of the Santiago Formation have low eroson potentid. Erodibility can be mitigated during
grading by construction of buttress or stabilization dopes.

Soil Creep. Soil creepisnot likely to impact the development within Planning Area2. However,
the areas where the Sespe Formation or upper units of the Santiago Formation underlie the surficid units
would be the most susceptible. Mitigation measures to reduce the potentia impact of soil creep can be
implemented during the design and grading. Specific measures, such as foundation design, setbacks, and
remova and recompaction of creep prone materids, should be evauated during the design and grading plan
review process.

Expansive Soils. Expansve soils were encountered within the planning area, particularly within
some of the surficid units, asdescribed in aprevious section of thisreport. Some of thefiner- grained units
within the Sespe and upper beds of the Santiago Formation are moderately expangve, whilethelower beds
of the Santiago Formation generally have low expanson potentid. Mitigation measures to reduce the
potentia for expangve soils within the proposed development can be implemented during desgn and

construction of foundations.
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Compactibility of Materials. All on-dte native soil, terrace depodits, landdide debris, and
Santiago and Sespe Formation bedrock are considered suitable for use as compacted fill.

Corrosivity. Based on review of reference (B), the on-Site soils and bedrock range from mildly
corrosive to severdly corrosve to ferrous metals and possess a negligible to moderate sulfate exposure to
concrete. No information isavailableto evauate corrosvity to copper pipes. Specific measuresto mitigate

corrosve soils should be determined during the grading plan review period.

PLANNING AREA 3

Slope Stability.

Cut Sopes. Thefollowing geologic condraints exist within Planning Area 3 in regards to planned
cut dopes: 1) bedrock unitswithin Planning Area 3 generdly dip gently to thewest, 2) most of the planning
aeais underlain by sandstone of the Santiago Formation, 3) the Mission Vigo fault crosses the eastern
portion of the site, and 4) scattered small landdides have been mapped within the planning area. Cut dopes
that are affected by these congraints will likely require stabilization or buttressing. All westerly facing cut
dopes will likely require buttressng to mitigate adverse bedding orientations. Cut dopes that expose
sandstone will likely require stabilization or buttressing to prevent erosion or raveling of the dopeface. In
areas where the Misson Vigo fault may be exposed in the cut dope, stabilization will likely be required to
mitigate the fractured nature of the bedrock. Cut dopes that will expose landdide debris will require

dabilization to prevent dope failure. This corrective grading and dope stabilization can be accomplished
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utilizing conventiond grading techniques. Given the underlying bedrock formations, the strength of fills
materias derived from these bedrock formations and our experience with adjacent developmerts, the
magnitude of corrective grading necessary to sabilize the planned cut dopeswithin Planning Area3 will be
ggnificantly less than was required for Planning Area 1.

Fll Sopes. Within Flanning Area 3, the materid generated for fillswill consigt of sty sands and
sandy sltsderived from the surficid materidsand the Santiago, Slverado, and Williams Formations. These
materialsshould have higher strength valuesthan the materid within Planning Areal. Weanticipatethat the
maximum fill dope height congtructed at a2:1 (horizontd :vertica) ratio will be higher than that of Planning
Area 1. Future geotechnicd investigation and grading plan review, including laboratory testing and
geotechnica andyses, will be necessary to determine maximum fill dope height.

Settlement.

Collapsible Soils'Compressible Sails. Collapsble soilsand/or compressible soilswere encountered

during surface mapping throughout Planning Area 3.  The native soil, nontengineered fill, dluvium,
dopewash, landdide debris, lake deposits, perched soils, portions of the terrace deposits and landdide
debris, and weathered portions of the bedrock are generally considered to be collgpsible or compressible.
In the areas of planned development, remova and recompaction of dl collgpsible/compressible soilsis
recommended.

Exiging Flls. Isolated areas of undocumented fill materias occur throughout Planning Area 3.
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Thesefills generdly occur dong exigting ranch roads, within some of the tributary canyons, and in pockets
within the southern portion of the planning area, just north of the San Juan Creek drainage. Undocumented
fill islikely to bewithin the nursery and indudtrid areasin the southern and southeastern portions of Planning
Area3. Theseareasof undocumented fill should be removed to expose competent, dense, native materids
and be replaced with engineered fill within areas of planned development.

Rippability. Based on our limited prdiminary investigetion, we anticipate that materids
encountered in Planning Area 3 could be excavated with slandard congtruction equipment with moderateto
heavy ripping. No hard rock was encountered during our limited investigation, however, beds within the
Santiago and Silverado Formations may contain well-cemented layers or lensesthat may require moderate
to heavy ripping and may produce oversze materid. Depending on the depth of cut, excavationswithin the
Williams Formation may encounter materid that requiresheavy ripping or may require blasting and will likdy
produce oversze materid.

Groundwater. Groundwater was encountered within drill holes advanced within the dluviumin
portions of Caflada Gobernadora. Water may occur in lateraly discontinuous perched zoneswithin terrace
deposts, landdide debris, and bedrock of the Santiago, Silverado, and Williams Formations. The
groundwater within the dluvium occurs a relatively shdlow depths (0 to 25 feet below ground surface).

Groundwater depths should be taken into consderation during design of the planned devel opment.
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Liquefaction. Review of the Seismic Hazard Map prepared by the CaliforniaGeologica Survey
(reference (3)) indicatesthat amgority of the main stem and associated tributaries of Cafiada Gobernadora
within Planning Area 3 are within azone of required investigation for liquefaction. Asdiscussed abovethis
does not indicate that aliquefaction hazard requiring mitigation is present.

As discussed above, groundwater is present at shalow depths within Cafiada Gobernadora and
severd of thetributary canyonswithintheplanning area. Review of the development plan indicatestheat the
maority of the proposed development islocated on the ridges east of Cafiada Gobernadora. Therefore,
liquefaction is not anticipated to be an impact to the proposed development. Nevertheless, liquefaction
potentid at the Ste can be mitigated by remova and recompaction of on-Site soils and by raising grades.
Other techniques, including deep dynamic compaction or stone columns, could be utilized in areas where
remova and recompaction and raisng grades are not sufficient to mitigeate the potentia for liquefaction. In
accordancewith therequirementsof CDMG SP 117, supplementd geotechnica reportsincluding additiona
subsurface exploration, liquefaction analyses and recommendations will be provided during review and
processing of the grading plans when such more precise plans are made available.

Soil Creep. Soil creepisnot likely to impact the development within Planning Area3. However,
the surficial soils and portions of the Silverado Formation would be the most susceptible to creep, if this
phenomenon was to occur. Mitigation measures to reduce the potentia impact of soil creep can be

implemented during design and grading of the Site. Specific measures, such asfoundation design, setbacks,
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and remova and recompaction of cregp prone materids, should be determined during the design and
grading plan review process.

Eroson Potential/Erodibility. All surficid units are highly susceptible to eroson with the
exception of the terrace deposits and the perched soil horizon that capsthe ridges. The terrace deposits
have a low to moderate eroson potentia, with sand lenses and unconsolidated beds more likely to be
subject to eroson. The perched soil horizons are cay-rich and have alow erosion potentid and low
permesbility. Bedrock of the Santiago Formation hasalow eroson potentid. The Silverado Formation has
ahigh eroson potentia, while the Pleasants Sandstone member of the Williams Formation hasamoderate
eroson potentid.  Erodibility can be mitigated during grading utilizing conventiond grading techniques.

Expansive Soils. Soilsgenerated from excavations of the native soil, dopewash, landdide debris,
lake depodits, and perched soilswill likely be expangve. Portions of the Silverado Formation may dso be
expandve. Mitigation measuresto reducethe potentia for expangve soilswithin the proposed devel opment
can be implemented during grading and design and congtruction of the foundation sysems.  Specific

measures to mitigate expandve soils should be determined during the grading plan review period.
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Compactibility of Materials. All ondtenative soil, dluvium, dopewash, landdide debris, lake
deposits, perched soils, terrace deposits, and Santiago, Silverado, and Williams Formation bedrock are
suitable for use as compacted fill.

Corrosvity. Laboratory test resultsin reference (B) provide preiminary corrosivity datafor the
bedrock formationswithin Planning Area 3. Alluvium rangesfrom moderateto severely corrosveto ferrous
metasand anegligible sulfate exposureto concrete. Theterrace depositsrange from moderateto severely
corrosve to ferrous metals and a negligible sulfate exposure to concrete. The Sartiago Formation ranges
from corrosive to severdly corrosve to ferrous metals and a negligible sulfate exposure to concrete. The
Silverado Formation ranges from moderate to severely corrosve to ferrous metals and a negligible to
moderate sulfate exposure to concrete. The Pleasants Sandstone member of the Williams Formation is
severely corrogve to ferrous metals and a negligible sulfate exposure to concrete. No information (e.g.,
ammoniatest results) is available to evaluate corrogivity to copper pipe. Testing for corrosivity to copper
pipe should be evauated in the future. Specific measures to mitigate corrosive soils should be determined

during the grading plan review period.
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PLANNING AREA 4

Slope Stability.

Cut Sopes. Thefallowing geologic congraints exist within Planning Area4 in regardsto planned
cut dopes. 1) bedrock units within Planning Area 4 generdly dip gently to the west, and 2) most of the
planning areais underlain by sandstone of the Williams Formation. Cut dopes that are affected by these
condraints will likely require sabilization or buttressng. All westerly facing cut dopes will likely require
buttressing to mitigate adverse bedding orientations. Cut dopes that expose sandstone will likely require
gtabilization or buttressing to prevent erosion or raveling of thedopeface. Thiscorrectivegrading and dope
gtabilization can be accomplished utilizing conventiond grading techniques. Given the underlying bedrock
formations, the strength of fills materids derived from these bedrock formations and our experience with
adjacent developments, the magnitude of corrective grading necessary to stabilize the planned cut dopes
within Planning Area 4 will be sgnificantly less than will be required for Planning Area 1.

Fill Slopes. Within Planning Area 4, the materid generated for fills will congst of sty sands and
some sandy silts derived from the surficia materids and the Pleasants Sandstone member and the Schulz
Ranch member of the Williams Formation. As in Plaming Area 3, these materids should have higher
grength vaues than the materid within Planning Areal. We anticipate that the maximum fill dope height

condructed a a 2:1 (horizonta:vertica) ratio will be higher than that of Planning Area 1. Future
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geotechnical investigation and grading plan review, including |aboratory testing and geotechnica andyses,
will be necessary to determine maximum fill dope haight.

Settlement.

Collapsible SoilsyCompressible Soils. Collapsible soilsand/or compressi ble soilswere encountered
during surface mapping in portions of Planning Area4. The native soil, dluvium, dopewash, portions of the
terrace deposits, and weathered portions of the bedrock are generally considered to be collapsible or
compressible. In the aeas of planned development, removad and recompaection of Al
collgpsible/compressible soilsis recommended.

Exiging Hlls. Isolated areas of undocumented fill materials may occur within Planning Area 4.
Thesefills generdly occur dong exigting ranch roadsor in smdl, isolated pocketswithin the ste. Areasof
undocumented fill should beremoved to competent, dense, native material sand replaced with engineeredfill
within areas of planned development.

Rippability. Based on our limited prdiminary investigation, we anticipate that materias
encountered in Planning Area4 may be excavated with standard construction equipment with heavy ripping.

No hard rock was encountered during our limited investigation, however, subsurface investigation for this
and previous investigations within the Williams Formation has encountered well-indurated materids that,

depending on the depth of cut, may require blasting and will likely produce oversze materid.
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Groundwater. Review of avalable subsurface exploration indicates no groundwater was
encountered in the aluvium south of OrtegaHighway. No groundwater datawas available for review for
the portion of Planning Area 4 located north of Ortega Highway. Groundwater may occur in shalow
depths within the dluvium adjacent to San Juan Creek.  Water may occur in laterdly discontinuous
perched zones within the Williams Formation. Groundwater depths should be taken into consideration
during design of the planned development.

Liquefaction. Review of the Seismic Hazard Map prepared by the CaliforniaGeologica Survey
(reference (3)) indicatesthat amgority of thedluvid adjacent to San Juan Creek within Planning Area4 is
within a zone of required investigation for liquefaction. As noted above this does not indicate that a
liquefaction hazard requiring mitigation is present.

Review of avallable subsurface exploration indicates no groundwater was encountered in the
dluvium south of Ortega Highway. No groundwater data was available for review for the portion of
Panning Area4 |located north of OrtegaHighway. Liquefaction potential within Planning Area 4, south of
Ortega Highway, is consdered negligible given that no groundwater was encountered south of Ortega
Highway. Theliquefaction potentid north of OrtegaHighway, if present, can be mitigated by remova and
recompaction of on-stesoilsand by raising grades. Other techniques, including degp dynamic compaction
or stone columns, could be utilized in areas where remova and recompaction and raising grades are not

aufficient to mitigate the potentid for liquefaction. In accordance with the requirementsof CDMG SP 117,
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supplementd geotechnica reports including additional subsurface exploration, liquefaction andyses and
recommendations will be provided during review and processing of the grading plans when such more
precise plans are made available.

Soil Creep. Soil cregp may occur within the surficia units on the naturdl dopes, or on cut dopes
wherethese materidsare exposed. Dueto the clayey and expansve nature of the surficid soils, dopecreep
may impact the development. Mitigation measures to reduce the potential impact of soil cregp can be
implemented during design and grading of the site. Specific measures, such asfoundation design, setbacks,
and remova and recompaction of cregp prone materids, should be determined during the design and
grading plan review process.

Erosion Potential/Erodibility. All surficid units, with the exception of the terrace deposits, are
considered highly susceptible to erosion. The terrace deposits have alow to moderate erosion potentid,
with sand lenses and unconsolidated beds more likely to be subject to eroson. Bedrock of the Pleasants
Sandstone member of the Williams Formation has a moderate eroson potentid, while the Schulz Ranch
member has a high eroson potentid. Erodibility can be mitigated during grading utilizing conventiona
grading techniques.

Expansive Soils. Soilsgenerated from excavations of the native soil and dopewash will likey be
expansgve. The bedrock is not likely to be expangve. Mitigation measures to reduce the potentid for

expandve soils within the proposed development can be implemented during grading and design and
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congtruction of thefoundation systems. Specific measuresto mitigate expandg ve soils should be determined
during the grading plan review period.

Compactibility of Materials. All on-stendivesoil, dluvium, dopewash, landdide debris, terrace
depodits, and Williams Formation bedrock are suitable for use as compacted fill.

Corrosvity. Laboratory test resultsin reference (B) provide preiminary corrosivity datafor the
bedrock formationswithin Planning Area4. Alluvium rangesfrom moderateto severdly corrosveto ferrous
metdsand anegligible sulfate exposureto concrete. Theterrace depositsrange from moderateto severely
corrosveto ferrous metd s and anegligible sulfate exposure to concrete. The Pleasants Sandstone member
of the Williams Formation is severely corrosive to ferrous metds and a negligible sulfate exposure to
concrete. Datais not available for the Schulz Ranch member of the Williams Formation. No information
(e.g., anmoniatest results) is avallable to evaluate corrosvity to copper pipe. Testing for corrosivity to
copper pipe should be evduated in the future. Specific measures to mitigate corrosive soils should be

determined during the grading plan review period.

PLANNING AREA 5

Slope Stability.

Cut Slopes. Planning Area5 isunderlain by bedrock of the Santiago Formationwith small areas of
Monterey Formation, TopangaFormation, and San Onofre Breccialocated dong thewestern boundary of

theplanningarea. 1n generd, these unitsdip gently toward thewest. The Crigtianitos Fault Zoneislocated



The Ranch Plan EIR — Geotechnical Studies
May 28, 2004

Project 01-80-00 P IGMU pages2

aong thewestern boundary of Planning Area5. Review of the available geotechnical reportsand our field
investigations indicate the bedrock units dong the western boundary of Planning Area 5 are moderady
wdl-fractured in dose proximity to the Cristianitos Fault Zone. This fracturing of the bedrock has
weskened the bedrock unitsin this areaand resulted in the multiple landdides adjacent to the Crigtianitos
Fault Zone. West-facing cut dopes and cut dopes within landdide debris within Planning Area 5 will
require buttressng. Design cut dopes at other orientations may need to be stabilized to reduce erosion
given the granular nature of the Santiago Formation and the San Onofre Breccia bedrock materids. The
buttressing and dope stahilization can be accomplished utilizing conventiond grading techniques. Giventhe
underlying bedrock formations, the strength of fillsmaterials derived from these bedrock formationsand our
experience with adjacent developments, the magnitude of corrective grading necessary to stabilize the
planned cut dopeswithin Planning Area 5 will be significantly less than was required for the Planning Area
1

Fll Sopes. As noted above, Planning Area 5 is predominantly underlain by bedrock of the
Santiago Formation. In generd, these materids have higher strength characteristics than those within
Panning Areal. Asaresult of thesehigher strength parameters, the maximum fill dope height will likely be
higher than that for Planning Area 1. Specific recommendations for fill dope congruction including
maximum fill dope height should be determined based on detalled fidd investigation, laboratory testing, and

geotechnicd analyses and review of the engineered grading plans.
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Settlement.

Collapsible SoilgCompressible Sails. Based on our review of the available geotechnica reports

and our fidld investigations, collapsible soilsand/or compressible soilsare present throughout Planning Area
5. The compressible soils include the native soil, dluvium, colluvium, the upper portions of the landdide
debris, and weathered portions of the bedrock. The compressible soils can be mitigated by remova and
recompaction.

Exiging Flls. Isolated areas of undocumented fill materias occur throughout Planning Area 5.
These fills generdly occur dong existing ranch roads or roads within the Oglebay-Norton sand plant.
Additiond undocumented fills are associated with the sand plant. These fills include the overburden
materids located dong the western margin of the sand plant and the mine tailings deposited behind the
Trampas Canyon Dam. All areas of undocumented fill within the limits of the planned devel opment should
be removed to competent, dense, native materias and replaced with engineered fill.

Rippability. Based on our preliminary mapping and review of the available geotechnica reports,
we anticipate that materids encountered in Planning Area 5 could be excavated utilizing standard
construction equipment with moderate to heavy ripping, with two exceptions. Deep excavations planned
within the Topanga Formation and San Onofre Breccia, and thelanddide debris generated from these units
will likely encounter extensive zones of hard, cemented materid. These areaswill likely require blasting in

order to excavate these bedrock materiadls. The bedrock of the Topanga Formation and San Onofre
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Brecciaand landdide debris generated from these units may produce oversize materid. Surficid soilsand
bedrock of the Monterey and Santiago Formations generdly contain materid that could be excavated with
moderateripping. The Monterey and Santiago Formations may contain some discontinuous, well-camented
materias that may require moderate to heavy ripping and may produce oversze materid.

Groundwater. Groundwater monitoring of water levelswithin Trampas Canyon indicate the water
surfacewithinthedluvium isgpproximatdy 40 feet below exigting ground surface. The presence of shdlow
groundwater within the dluvium is not considered to be an impact to the proposed project.

Liquefaction. Review of the Seismic Hazard Maps prepared by the CdiforniaGeologicd Survey
(reference (3) and (4)) indicates that a mgority of the main stem and associated tributaries of Trampas
Canyon within Planning Area 5 are within a zone of required investigation for liquefaction. As previoudy
discussed this does not indicate that aliquefaction hazard requiring mitigation is present. As noted above,
groundwater occurs a a depth of gpproximately 40 feet below existing ground surface. Therefore,
liquefaction potentid within Planning Area 5 is consdered low.

Soil Creep. Soil creep may occur within the surficia units on the naturd dopes, or on cut dopes
where these materids are exposed. Some of the beds within the Monterey Formation may aso be
susceptible to cregp. Due to the clayey and expansive nature of these soils, dope cregp may impact the
development. Mitigation measuresto reduce the potentia impact of soil cregp can beimplemented during

design and grading of the dte. Specific measures, such as foundation design, setbacks, and remova and
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recompaction of cregp prone materias, should be determined during the design and grading plan review
process.

Erosion Potential/Erodibility. All surficid unitsare highly susceptibleto erosion. Bedrock of the
Monterey Formation has moderately low erosion potentid, while the San Onofre Brecciaand the Topanga
Formation have low erosion potential. The lower beds of the Santiago Formation adso have low erosion
potentia. Erodibility can ke mitigated, if necessary, by using conventiond grading and construction
techniques.

Expansive Soils. Expangve soils were encountered within the planning area, particularly within
some of the surficid units, as described in a previous section of this report. Some of the beds of the
Monterey Formation are expansve, particularly those with bentonite content. The San Onofre Breccia, the
Topanga Formation, and thelower beds of the Santiago Formation generaly havelow expanson potential.
Specific measures to mitigate expans ve soils should be determined during the grading plan review period.

Compactibility of Materials. All on-dte native soil, terrace depodits, landdide debris, and
Santiago and Sespe Formation bedrock are considered suitable for use as compacted fill.

Corrosivity. Based on review of reference (B), the on-site soils and bedrock range from mildly
corrosive to severely corrosive to ferrous metas and possess a negligible to severe sulfate exposure to
concrete. No information isavailableto evaluate corrosvity to copper pipes. Specific measuresto mitigate

corrosve soils should be determined during the grading plan review period.
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PLANNING AREA 6

Slope Stability.

Cut Sopes. Thefollowing geologic condraints exist within Planning Area 6 in regardsto planned
cut dopes: 1) bedrock unitswithin Planning Area 6 generdly dip gently to thewest and 2) amgority of the
planning areaiis underlain by sandstone of the Santiago Formation. Cut dopesthat are affected by these
congraints will likely require sabilization or buttressng. All westerly facing cut dopeswill likely require
buttressing to mitigate adverse bedding orientations. Cut dopes that expose sandstone will likely require
gtabilization or buttressing to prevent erosion or raveling of the dope face. Given the underlying bedrock
formations, the strength of fills materias derived from these bedrock formations and our experience with
adjacent developments, the magnitude of corrective grading necessary to stabilize the planned cut dopes
within Planning Area 6 will be significantly less than was required for Planning Area 1.

Fill Slopes. Within Planning Area 6, the materid generated for fills will congst of sty sands and
sandy sltsderived from the surficia materid s and the Santiago and Silverado Formations. These materias
should have higher srength va uesthan the materid within Planning Areal. Weanticipatethet the maximum
fill dope height condructed a a 2:1 (horizontd:verticd) ratio will be higher than that of Planning Area 1.
Future geotechnica investigation and grading plan review, including laboratory testing and geotechnica
andyses will be necessary to determine maximum fill dope height.

Settlement.
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Collapshle Soils’Compressible Soils. Collgpsible soilsand/or compressible soilswere encountered

during surface mapping in portions of Planning Area 6. The native soil, dopewash, perched soils, and
weathered portions of the bedrock are generdly considered to be collapsible or compressible. Intheareas
of planned devel opment, remova and recompaction of al collapsble/compressible soilsis recommended.

Exiging Hlls. Isolated areas of undocumented fill materials may occur within Planning Area 6.
Thesefills generadly occur dong existing ranch roads or in smdl, isolated pocketswithin the Site. Areasof
undocumented fill should beremoved to competent, dense, native material sand replaced with engineeredfill
within areas of planned development.

Rippability. Based on our limited prdiminary investigation, we anticipate that materids
encountered in Planning Area 6 may be excavated with standard construction equipment with moderate
ripping. No hard rock was encountered during our limited investigation, however, bedswithin the Santiago
and Slverado Formations may contain well-cemented zones that may require heavy ripping and may
produce oversze materid.

Groundwater. Groundwater has been observed at depths of 40 to 50 feet within wellslocated in
the canyon at the southwestern edge of the planning area. Water may dso occur in laterdly discontinuous
perched zones within the Santiago and Silverado Formations. Groundwater depths should be taken into

congderation during design of the planned development.
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Liquefaction. Review of the Seismic Hazard Maps prepared by the CaliforniaGeologicd Survey
(reference (3) and (4)) indicatesthat aportion of the canyon areadong the southwestern margin of Planning
Area 6 is located within a zone of required investigation for liquefaction. This does not indicate that a
liquefaction hazard requiring mitigation is present. As noted above, groundwater occurs a a depth of
gpproximately 40 feet below exigting ground surface. Therefore, liquefaction potentid within Planning Area
6 is considered low.

Soil Creep. Soil cregpisnot likely to occur within Planning Area 6. Surficid materids, aswell as
some of the bedswithin the Silverado Formation would be the most susceptibleto creep, if it wasto occur.

Mitigation measures to reduce the potentia impact of soil cregp can be implemented during design and
grading of thesite. Specific measures, such asfoundation design, setbacks, and remova and recompaction
of creep prone materids, should be determined during the design and grading plan review process.

Erosion Potential/Erodibility. All surficid units are condgdered highly susceptible to eroson.
Bedrock of the Santiago Formation has alow erosion potentid, while the Siverado Formation has ahigh
eroson potentid. Erodibility can be mitigated during grading utilizing conventiond grading techniques.

Expansive Soils. Soilsgenerated from excavationsof the native soil, dopewash, and perched soils
will likely be expansgve. Some bedswithin the Slverado may be expansve, especidly thosewith high day
content. Mitigation measuresto reduce the potentid for expansve soilswithin the proposed devel opment

can be implemented during grading and design and congruction of the foundation sysems.  Specific
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measures to mitigate expangve soils should be determined during the grading plan review period.

Compactibility of Materials. All ondte native soil, dopewash, perched soil, Santiago
Formation, and Silverado Formation bedrock are suitable for use as compacted fill.

Corrosvity. Laboratory test resultsin reference (B) provide preliminary corrosivity datafor the
bedrock formations within Planning Area 6. The Santiago Formation ranges from corrosive to severely
corrosveto ferrous metals and a negligible sulfate exposure to concrete. The Silverado Formation ranges
from moderate to severely corrosve to ferrous metas and a negligible to moderate sulfate exposure to
concrete. No information (e.g., ammonia test results) is available to evaluate corrosvity to copper pipe.
Tedting for corrosivity to copper pipe should be evaluated in the future. Specific measures to mitigate
corrosve soils should be determined during the grading plan review period.

PLANNING AREA 7

Slope Stability.

Cut Sopes. The following geologic condraints exist within Planning Area 7 in regards to planned
cut dopes: 1) bedrock unitswithin Planning Area 7 generdly dip gently to the west, 2) most of the planning
areaisunderlain by friable sandstone and siltstone of the Santiago and Silverado Formations, 3) theMisson
Vigo fault crosses the central portion of the planning area, and 4) scattered small to moderate-sized
landdides have been mapped withinthe planning area. Cut dopesthat are affected by these congtraintswill

likely require sabilization ar buttressng. All westerly facing cut dopes will likely require buttressing to
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mitigate unsupported bedding orientations. Cut dopesthat expose sandstone and sltstonewill likely require
gtabilization or buttressng to prevent erosion or raveling of thedopeface. InareesswheretheMissonVigo
fault may be exposed in the cut dope, stabilization will likely be required to mitigate the fractured nature of
the bedrock. Cut dopesthat will exposelanddide debriswill require stabilization or buttressing to prevent
dope falure. This corrective grading and dope stabilization can be accomplished utilizing conventiond

grading techniques. The strength of the underlying bedrock formations and the fills materids derived from
these bedrock formations are expected to be higher than those encountered in Planning Areal. Withthe
exception of two large landdide complexes within the planning area, the magnitude of corrective grading
necessary to sabilize the planned dopeswithin Planning Area 7 isarticipated to be sgnificantly lessthanwill
be required for Planning Area 1.

Fill Sopes. Within Planning Area 7, the materid generated for fills will conast primarily of Slty
sands and sandy dlts derived from the surficid materids and the Santiago, Slverado, and Williams
Formations. These maerids should have higher strength vaues than the materid within Planning Area 1.
Weanticipatethat the maximum fill dope height constructed e a2:1 (horizontd :verticd) ratio will be higher
thanthat of Planning Area 1. Future geotechnicd investigation and grading plan review, including laboratory
testing and geotechnica andlyses, will be necessary to determine maximum fill dope height.

Settlement.

Collapsible SoilsyCompressible Soils. Collapsible soilsand/or compressible soilswere encountered




The Ranch Plan EIR — Geotechnical Studies
May 28, 2004

Project 01-80-00 PIGMU pagen1

during surface mapping throughout Planning Area 7. The native soil, nonrengineered fill, dluvium,
dopewash, landdide debris, perched soils, portions of the terrace deposits and landdide debris, and
wegthered portions of the bedrock are generadly considered to be collapsible or compressible. Intheareas
of planned development, remova and recompaction of al collgpsible/compressible soilsisrecommended.

Exiging Flls. Isolated areas of undocumented fill materids occur throughout Planning Area 7.
Thesefillsgenerdly occur dong existing ranch roads, within some of thetributary canyons, and a the small
reservoir in the north central portion of the planning area. Undocumented fills are dso likely to be
associated with the various clay pitslocated throughout Planning Area 7. These areas of undocumented fill
should be removed to competent, dense native materias and replaced with engineered fill within areas of
planned development.

Rippability. Based onour limited field sudiesand review of the available geotechnica reports, we
anticipate that materials encountered in Planning Area 7 could be excavated with standard congtruction
equipment with moderate to heavy ripping. No hard rock was encountered during our limited investigation,
however, beds within the Santiago and Silverado Formations may contain well-cemented layersor lenses
that may require moderate to heavy ripping, and may produce oversze materia. Depending on thedepth of
cut, excavations within the Williams Formation may encounter materia that requires heavy ripping or may
require blasting and will likely produce oversze materid.

Groundwater. Planning Area 7 contains no mgor dluvia drainages. Limited subsurface
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exploraion and review of avallable geotechnicd reports suggest groundwaeter within the smdl drainage
canyon occurs at a depth of gpproximately 20 feet below existing ground surface. Groundwater is not
considered to be an impact to the proposed project.

Liquefaction. Asdiscussed above, nomgor dluvid tributariesarelocated within Planning Area7.

One smal tributary canyon located at the southern margin of the planning areanorth of Gabino Canyonis
mapped within azone of required investigation for liquefaction (reference (4)). Asprevioudy discussed this
does not indicatethat aliquefaction hazard requiring mitigation is present. Geologic mapping of thisportion
of thegteindicatethat dluvid materidsinthisareaarenolonger present. Thesemateridswereremoved as
aresult of historic mining operations. Therefore, liquefaction within Planning Area 7 isnot considered to be
an impact.

Soil Creep. Soil cregpisnot likely toimpact Planning Area’7. However, the surficia materidsand
some of the clayey beds within the Slverado Formation would be most susceptible to the creep
phenomenon, if it wasto occur. Mitigation measures to reduce the potentid impact of soil cregp can be
implemented during design and grading of the Ste. Specificmeasures, such asfoundation design, setbacks,
and remova and recompaction of cregp prone materids, should be determined during the design and
grading plan review process.

Erosion Potential/Erodibility. All surficid units, with the exception of the terrace deposits, are

consdered highly susceptible to erosion. The terrace deposits have alow to moderate erosion potentid,
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with sand lenses and unconsolidated beds more likely to be subject to eroson. Bedrock of the Santiago
Formation has a low erosion potentid. The Silverado Formation has a high eroson potentia, while the
P easants Sandstone member of the Williams Formation has amoderate erosion potentid. Erodibility can
be mitigated during grading utilizing conventiond grading techniques.

Expansive Soils. Soils generated from excavations of the native soil, dopewash, colluvium,
landdide debris, and perched soilswill likely be expansve. Portions of the Silverado Formation may aso
be expandve. Mitigation measures to reduce the potentid for expangve soils within the proposed
development can be implemented during grading and design and congruction of the foundation systems.
Specific measures to mitigate expangve soils should be determined during the grading plan review period.

Compactibility of Materials. All on-gte native soil, dluvium, dopewash, landdide debris,
perched soils, terrace deposits, and Santiago, Silverado, and Williams Formation bedrock are suitable for
use as compacted fill.

Corrosvity. Laboratory test resultsin reference (B) provide preiminary corrosvity datafor the
bedrock formationswithin Planning Area7. Alluvium rangesfrom moderateto severely corrosveto ferrous
metasand anegligible sulfate exposureto concrete. Theterrace depositsrange from moderateto severely
corrosive to ferrous metas and a negligible sulfate exposure to concrete. The Santiago Formation ranges
from corrosive to severdly corrosve to ferrous metals and a negligible sulfate exposure to concrete. The

Silverado Formation ranges from moderate to severely corrosive to ferrous metas and a negligible to
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moderate sulfate exposure to concrete. The Pleasants Sandstone member of the Williams Formation is
severdly corrogve to ferrous metals and a negligible sulfate exposure to concrete. No information (e.g.,
ammoniatest results) is available to evauate corrosvity to copper pipe. Testing for corrosivity to copper
pipe should be evauated in the future. Specific measures to mitigate corrosive soils should be determined

during the grading plan review period.
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PLANNING AREA 8

Slope Stability.

Cut Sopes. Thefollowing geologic condraints exist within Planning Area 8 in regards to planned
cut dopes: 1) bedrock unitswithin Planning Area8 generdly dip gently to the west, 2) most of the planning
areaisunderlain by sandstone of the Santiago and Williams Formations, 3) two strands of theMisson Vigo
fault crosses the western portion of the planning area, and 4) scattered smal-szed landdides have been
mapped within the planning area.  Cut dopes that are affected by these condraints will likely require
dabilization or buttressng.  All westerly facing cut dopes will likely require buttressng to mitigate
unsupported bedding orientations. Cut dopes that expose sandstone will likely require stabilization or
buttressing to prevent erosion or raveling of the dopeface. In areaswherethe Mission Vigo fault may be
exposed inthe cut dopes, stabilization will likely be required to mitigate the fractured nature of the bedrock.

Although only two landdides are mapped within the planning area, cut dopes that will expose landdide
debris will require stabilization or buttressing to prevent dope falure. This corrective grading and dope
dabilization can be accomplished utilizing conventiond grading techniques. Given the underlying bedrock
formations, the strength of fills materias derived from these bedrock formations and our experience with
adjacent developments, the magnitude of corrective grading necessary to stabilize the planned cut dopes

within Planning Area 8 will be sgnificantly less than will be required for Planning Area 1.
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Fill Sopes. Within Planning Area 8, the materid generated for fills will conast primarily of Slty
sands and sandy sltsderived primarily from the surficid materidsand bedrock of the Santiago and Williams
Formations. These materids should have higher strength vaues than the materid within Planning Area 1.
Weanticipatethat the maximum fill dope height constructed a a2:1 (horizontal:verticd) ratio will be higher
thanthat of Planning Areal. Future geotechnicd investigation and grading plan review, including laboratory
testing and geotechnica andlyses, will be necessary to determine maximum fill dope height.

Settlement.

Collgpsble Soils’'Compressible Soils. Collgpsible soilsand/or compressible soilswere encountered

during surface mapping throughout Planning Area8. The native soil, non-enginearedfill, dluvium, calluvium,
dopewash, landdide debris, portions of theterrace depositsand landdide debris, and weathered portions of
the bedrock are generdly consdered to be collapsble or compressible. In the areas of planned
development, remova and recompaction of dl collgpsible/compressible soilsis recommended.

Exiging Hlls. Isolated areas of undocumented fill materias occur throughout Planning Area 8.
Thesefillsgenerdly occur dong existing ranch roads. Undocumented fillsmay occur a some of thefacilities
associated with the TRW Capigtrano Test Site within Planning Area 8. These areas of undocumented fill
should be removed to competent, dense, native materials and replaced with engineered fill within areas of
planned development.

Rippability. Based onour limited field Sudiesand review of the available geotechnicd reports, we
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anticipate that materials encountered in Planning Area 8 could be excavated with standard congtruction
equipment with moderateto heavy ripping. No hard rock was encountered during our limited investigetion,
however, beds within the Santiago and Siverado Formations may contain well-cemented layersor lenses
that may require moderateto heavy ripping and may produce oversze materid. Depending on the depth of
cut, excavations within the Williams Formation may encounter material that requires heavy ripping or may
require blasting and will likely produce oversze materid.

Groundwater. Planning Area8 containsno mgor dluvid drainageswith theexception of aportion
of Blind Canyon. No development within the drainage bottom of Blind Canyon is planned. Therefore,
groundwater is not considered to be an impact to the proposed project.

Liquefaction. Onevery smal areaof Blind Canyonismapped in an areaof required investigation
for liquefaction according to the San Clemente Setsmic Hazard M ap prepared by the CdiforniaGeologica
Survey (reference (4)). Asdiscussed above, no development within Blind Canyon isplanned. Therefore,
liquefaction potentid within Planning Area 8 is conddered negligible.

Soil Creep. Soil creep isnot likely to impact the development within Planning Area 8. Surficid
materids and some of the clayey beds within the Slverado Formation would be most likely to be
susceptibleto creep, if it wasto occur. Mitigation measures can be eva uated during the desgn and grading
process. Specific measures, such asfoundation design, setbacks, and removal and recompaction of creep

prone materias, should be determined during the design and grading plan review period.
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Erosion Potential/Erodibility. All surficid units, with the exception of the terrace deposits, are
consdered highly susceptible to erosion. The terrace deposits have alow to moderate erosion potentid,
with sand lenses and unconsolidated beds more likely to be subject to erosion. Bedrock of the Santiago
Formation has a low erosion potentid. The Silverado Formation has a high eroson potentid, while the
P easants Sandstone member of the Williams Formation has amoderate erosion potentid. Erodibility can
be mitigated during grading utilizing conventiond grading techniques.

Expansive Soils. Soils generated from excavations of the native soil, dopewash, colluvium, and
landdide debris will likely be expansve. Portions of the Slverado Formation may aso be expansve.
Mitigation measures to reduce the potentia for expansive soils within the proposed development can be
implemented during grading and design and congruction of the foundation systems. Specific measuresto
mitigate expangve soils should be determined during the grading plan review period.

Compactibility of Materials. All on-gte native soil, aluvium, dopewash, colluvium, landdide
debris, perched soils, terrace deposits, and Santiago, Silverado, and Williams Formation bedrock are

suitable for use as compacted fill.
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Corrosvity. Laboratory test resultsin reference (B) provide preliminary corrosvity datafor the
bedrock formationswithin Planning Area8. Alluvium rangesfrom moderateto severdly corrosveto ferrous
metasand anegligible sulfate exposure to concrete. Theterrace depodgitsrange from moderateto severely
corrosive to ferrous metas and a negligible sulfate exposure to concrete. The Santiago Formation ranges
from corrosive to severdly corrosve to ferrous metds and a negligible sulfate exposure to concrete. The
Silverado Formation ranges from moderate to severely corrosve to ferrous metals and a negligible to
moderate sulfate exposure to concrete. The Pleasants Sandstone member of the Williams Formation is
severely corrosve to ferrous metas and a negligible sulfate exposure to concrete. No information (e.g.,
ammoniatest results) is available to evauate corrosvity to copper pipe. Testing for corrosivity to copper
pipe should be evauated in the future. Specific measures to mitigate corrosve soils should be determined

during the grading plan review period.

PLANNING AREA 9

Slope Stability.

Cut Sopes. Thefollowing geologic condraints exist within Planning Area 9 in regards to planned
cut dopes: 1) bedrock unitswithin Planning Area9 generdly dip gently to thewest, 2) the eastern portion of
the planning areaiis underlain by the Trabuco Formation, and 3) severa landdides have been mapped within
the planning area. The branch of the Mission Vigo fault that crosses the Ste is located west of the

development area, and therefore is not acongraint. Cut dopesthat are affected by these congtraints will
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likely require Sabilization or buttressng.  All westerly facing cut dopes will likely require buttressing to
mitigate adverse bedding orientations. Cut dopes that expose Trabuco Formation will likely require
dabilization or buttressing, due to the wesk nature of the materid. Cut dopes that will expose landdide
debriswill require stabilization to prevent dopefailure. Thiscorrective grading and d ope stabilization can be
accomplished utilizing conventiond grading techniques.

Fill Sopes. Within Planning Area 9, the materid generated for fills will condst of sty sands and
sandy silts derived from the surficid materids and the Williams, Ladd, and Trabuco Formations. These
materialsshould have higher strength valuesthan the materid within Planning Areal. Weanticipatethat the
maximum fill dope height congructed a a2:1 (horizontd: verticd) ratio will be higher than that of Planning
Area 1. Future geotechnicd investigation and grading plan review, including laboratory testing and
geotechnicd andyses, will be necessary to determine maximum fill dope height.

Settlement.

Collapsble SoilsCompressible Soils. Collgpsible soilsand/or compressible soilswere encountered

during surface mapping in portions of Planning Area 9. The native soil, dluvium, dopewash, landdide
debris, portionsof theterrace deposits, and weathered portions of the bedrock are generdly considered to
be collgpsble or compressble. In the areas of planned development, remova and recompaction of all
collgpsible/compressible soilsis recommended.

Exiging Flls. Isolated areas of undocumented fill materids may occur within Planning Area 9.
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Thesefills generdly occur aong exigting ranch roads or in smal, isolated pocketswithin the Ste. Areasof
undocumented fill should beremoved to competent, dense, native material sand replaced with engineeredfill
within areas of plamned development.

Rippability. Based on our limited prdiminary investigetion, we anticipate that materids
encountered in Planning Area 9 may be excavated with standard construction equipment with moderate to
heavy ripping. Bedrock of the Williams and Ladd Formations will likely contain zones of well-cemented
materid that may require blasting and will produce oversize materid. Bedrock of the Trabuco Formation
will produce asgnificant amount of oversze materia due to its conglomeratic nature.

Groundwater. Groundwater may occur in shallow depths within the mgor drainagesin Planning
Area9, particularly in the areas adjacent to Verdugo and Gabino Canyons. Water may occur in lateraly
discontinuous perched zoneswithin the surficid deposits and the bedrock formations. Groundwater depths
should be taken into consderation during design of the planned devel opment.

Liquefaction. Portions of the dluvid areas within Planning Area 9 are mapped within zones of
required investigation for liquefaction according to the Cafiada Gobernadora Seismic Hazard Map prepared
by the CdiforniaGeologicd Survey (reference (3)). Asnoted above, groundwater may occur at moderate
depthswithin the dluvium of Planning Area9. Liquefaction potentid at the Ste can bemitigated by remova
and recompaction of the soilsand by raising grades. Other techniques, including degp dynamic compaction

or sone columns, could be utilized in areas where remova and recompaction and raising grades are not
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aufficient to mitigete the potentid for liquefaction.

Soil Creep. Soil cregp may occur within the surficial materias on natural dopes or on cut dopes
wherethese soilsare exposed. Portions of the finer grained beds of the bedrock units may be susceptible
to creep, particularly the weathered portions of these materids. Due to the weathered nature of these
bedrock materids, and the expansve nature of the surficid soils, cregp may impact the development.
Mitigation measures can be determined during the design and grading process.  Specific mitigation
measures, such as foundation design, setbacks, and remova and recompaction of creep prone materias,
should be determined during the design and grading plan review process.

Erosion Potential/Erodibility. All surfiaa unitswithin Planning Area 9, with the exception of the
terrace depodits, are consdered highly susceptibleto erosion. Theterrace depositshave alow to moderate
eroson potentia, with sand lenses and unconsolidated beds more likely to be subject to eroson. Bedrock
of the Pleasants Sandstone member of the Williams Formation has moderate erosion potentid, while the
Schulz Ranch member has ahigh erosion potentid. The Holz Shde member of the Ladd Formation has
high eroson potentid, while the Baker Canyon member of the Ladd Formation has very low erosion
potentia. The Trabuco Formation has high erosion potentid. Erodibility can be mitigated during grading
utilizing conventiond grading techniques.

Expansive Soils. Soils generated from excavations of the native soil, dopewash, and landdide

debriswill likely be expangve. Some of the finer-grained units within the Williams and Ladd Formations
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may be expansve. Mitigation measures to reduce the potentia for expansive soils within the proposed
development can be implemented during grading and design and congtruction of the foundation sysems.
Specific measures to mitigate expangve soils should be determined during the grading plan review period.

Compactibility of Materials. All on-ste native il, dluvium, dopewash, landdide debris,
Williams, Ladd, and Trabuco Formation bedrock are suitable for use as compacted fill.

Corrogvity. No information is currently available to evaueate the corrosvity of the bedrock
formations within Planning Area 9. No information (e.g., anmonia test results) is avallable to evauate
corrosivity to copper pipe. Testing for corrosivity to copper pipe should be evauated in the future.

Specific measures to mitigate corrosive soils should be determined during the grading plan review period.

PLANNING AREAS 10 THROUGH 13
Planning Aresas 10 through 13 are designated as open space, and are not part of the scope of this

report.
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EXISTING DATA/PRIOR STUDIES

PUBLISHED MAPS AND REPORTS

Severd published maps and reports were used as guiddines for our geotechnica studies. These

reports and maps are listed below:
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Quadrangle, rel ease date September 23, 2002.
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Morton, P.K., 1974, Geology and Engineering Geol ogic Aspects of the South Half of the Cafiada
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GEOTECHNICAL CONSULTANTSREPORTS

Reports by various geotechnical consultants were reviewed for this geotechnica study. These

reports are listed below:

(A)
(B)

(©)

(D)

(E)

(F)

(&)

(H)

(1)

Leighton and Associates, Inc., Geology Report, Foothill Transportation Corridor — South, County
of Orange, Cdlifornia, Project No. 950292-01, dated April 15, 1996.

Leighton and Associates, Inc., Preliminary Geotechnical Report, Foothill Transportation Corridor—
South, CP Alignment, Counties of Orange and San Diego, Cdifornia, Project No. 950292-02,
dated September 27, 1996.

Leighton and Associates, Inc., Prdiminary Geotechnicd Report, South Orange County
Transportation Infrastructure Improvement Project, Centra Corridor — Complete Alternative,
Project No. 950292-004, dated June 28, 2002.

Leighton and Associates, Inc., Prdiminary Geotechnical Report, South Orange County
Transportation Infrastructure Improvement Project, Alignment Seven Corridor — Complete
Alternative, Project No. 950292-010, dated August 9, 2002.

Leighton and Associates, Inc., Prdiminary Geotechnical Report, South Orange County
Trangportation Infrastructure Improvement Project, Far East Corridor — Taega Vaiation
Alternative, Project No. 950292- 009, dated October 23, 2002.

Leighton and Associates, Inc., Prdiminary Geotechnical Report, South Orange County
Trangportation Infrastructure Improvement Project, Far East Corridor — Complete Alterndive,
Project No. 950292 — 006, dated November 27, 2002.

Saddleback Constructors, Foothill Transportation Corridor — South, Geotechnical Design Report,
Design Section 3, State Route 241, dated September 1999.

Saddleback Constructors, Foothill Transportation Corridor — South, Geotechnical Design Report,
Design Section 4, State Route 241, dated September 1999.

Tetra Tech, Geologic Summary Report for the Capistrano Test Site, dated July 1987.
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(J  Goffman, McCormick & Urban, “Geotechnicad Review of Preiminary Grading Plans, Planning
Area5, Revison No. 3, Covenant Hills, LaderaRanch, Orange County, Cdifornia,” dated March
21, 2002 (GMU Project No. 99-32-00).

(K)  Goffman, McCormick & Urban, “ Geotechnica Reconnaissance Report, Foothill Transportation

Corridor — South, BX and CP Alignments, Orange County, Cdlifornia,” dated May 13, 1996
(GMU Project No. 94-02).

AERIAL PHOTOGRAPHS

Aerid photographs reviewed for this study are listed below:

Hight Number Photo Number Date
AXK/AXN 49-101 through 49-103 6-14-38
AXK 50-11 through 50-16 6-14-38
AXK 50-81 through 50-84 6-14-38
AXK 55-18 through 55-21 6-21-38
AXK 55-86 through 55-88 6-21-38
AXM/AXK 58-16 through 58-18 7-2-38
AXK-4K 41 through 47 12-14-52
AXK-5K 144 through 148 2-26-53
C22867 189 through 191, 3-23-57
438 through 440
C23023 47 and 48 2-21-58
2 149 through 156, 3-30-67
167 through 171
72202 334 through 340 11-24-72
218 13-22 through 13-28 4-8-83

14-25 through 14-29
15-22 through 15-27

C85 15-14 through 15-21 1-15-92
16-11 through 16-18
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C90

C102-42

DMI-02-027
DMI-02-027
DMI-02-027
DMI-02-027

4-138 through 4-140
5-147 through 5-152
6-214 through 6-217
177 through 179
1-1t0 1-13
2-1t02-12

3-1t0 3-8
4-1t04-6

"IGMU pageo2

5-14-93

1-28-95
3-30-02
3-30-02
3-30-02
3-30-02
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Location of Major Active Surface Faults, Significant Inactive Faults,
and Major Earthquake Epicenters (M>6.0)
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Geologic Legend
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Rancho Mission Viejo Boundary oy 2004 | Plate 31
ay ate 3.

Planning Area Boundary
Development Area Boundary

Geologic Contact
Fault, dotted where buried
Not A Part

Artificial Fill

Engineered Fill

Undocumented Fill

Recent Alluvium

Differentiated Alluvium, Younger

Differentiated Alluvium, Older

Alluvium/Colluvium

Slopewash

Slopewash/Colluvium

Landslide Debris

Older Alluvium

Perched Soil

Perched Soil/Colluvium

Perched Soil/Expansive

Colluvium

Lake Deposits

Terrace Deposits, Undifferentiated

River Terrace Deposits

River Terrace Deposits, number denotes order of deposition
River Terrace Deposits, number denotes order of deposition
River Terrace Deposits, number denotes order of deposition
River Terrace Deposits, number denotes order of deposition
Capistrano Formation

Monterey Formation

Topanga Formation

Topanga Formation, San Onofre Breccia

Sespe Formation

Santiago Formation, upper beds

Santiago Formation, lower beds

Silverado Formation

Williams Formation, Pleasants Sandstone Member
Williams Formation, Shulz Ranch Member

Williams Formation, Shulz Ranch Member, upper beds
Williams Formation, Shulz Ranch Member, lower beds
Williams Formation, Shulz Ranch Member, conglomerate-fanglomerate facies
Ladd Formation, Holz Shale Member

Ladd Formation, Baker Canyon Member

Trabuco Formation
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APPENDIX

Logs of Subsurface Exploration
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MAJOR DIVISIONS

o)
5
—

o

e
o
S

TYPICAL NAMES

Well Graded Gravels and Gravel-Sand Mixtures,
Little or No Fines.
GRAVELS Gravels GP i Eo?dy Graded Gravels and Gravel-Sand Mixtures
[ 50% or More of ittle or No Fines.
| COARSE-GRAINED SOILS Coarse Fraction *:
| More Than 50% Retained Ret@nsdion Gravels | GM } Silty Gravels, Gravel-Sand-Silt Mixtures.
| On No.200 Sieve i i With s
; Fines | gc 1 Clayey Gravels, Gravel-Sand-Clay Mixtures.
Based on The Material
; Passing The 3-Inch sw Well Graded Sands and Gravelly Sands, Little or No Fines.
[ {78mm) Sieve. Clean
Sands L
} Rétsiarios: Mo:l'l\‘t'\‘a?rsso% *+.] Poorly Graded Sands and Gravelily Sands, Little or No Fines.
| ASTM Standard D2487 of Coarse Fraction -
; i Sands Silty Sands, Sand-Silt Mixtures.
[ 3 With A
Fines 1 Clayey Sands, Sand-Clay Mixtures.
Inorganic Silts, Very Fine Sands, Rock Flour, Silty or
| Clayey Fine Sands or Clayey Silts With Slight Plasticity.
FINE-GRAINED SOILS SILTSAND c:_‘AYS Inorganic Clays of Low To Medium Plasticity,
50% or More Passe Liquid L'msg%e” 1 Gravelly Clays, Sandy Clays, Silty Clays, Lean Clays.
The No.200 Sieve Than -]
Organic Silts and Crganic Silty Clays of Low Plasticity
Based on The Material i
Passing The 3-Inch MH |11 ‘ Inorganic Silts, Micaceous or Diatomaceous Fine Sandy
(75mm) Sieve. {|1]]| or Silty Soils, Elastic Silts.
SILTS AND CLAYS %
Referehce: Liquid Limit 50% CH / Inorganic Clays of High Plasticity, Fat Clays.
ASTM Standard D2487 or Greater
OH Organic Clays of Medium To High Plasticity, Organic Silts.
HIGHLY ORGANIC SOILS PT Peat and Other Highly Organic Soils.

ADDITIONALTESTS SAMPLE SYMBOLS GEOLOGIC STRUCTURE
Ds= E;"ZC‘ ShearT @ Undisturbed Sample B = Bedding S = Shear
HY = Hydrometer Test (California Sample) = .

TC = Triaxial Compression Test Undisturbed Sample S F= Fracre
UC = Unconfined Compression (Shelby Tube) J = Joint Flt = Fault
CN = Consolidation Test —
(1:) = Time Rate Bulk Sample e = GodaTar
- : ®-- = Seepage
EX = Expansion Test Unsuccessiful
CP = Compaction Test Sampling Attempt
PS = Particle Size Distribution
El = Expansion Index SPT Sample
SE = Sand Equivalent Test
_ o s 10: 10 Blows for 12-Inches Penetration
AL = Alterberg Limits 6/4; 6 Blows Per 4-Inches Penetration
FC = Chemical Tests P: Push
RV = Resistance Value (13): Uncorrected Blow Counts ("N* Values)
- : Py for 12-Inches Penetration- Standard
SG = Specific Gravity Penetration Test(SPT)
SU = Sulfates
CH = Chlorides
MR = Minimum Resistivity
pH
(N) = Natural Undisturbed Sample
(R) = Remolded Sample
LEGENDTOLOGS Plate
ASTM Designation: D 2487 A1

Goffman, McCormick & Urban, Inc.

Geotechnical

Consultants

(Based on Unified Soil Classification System)

P3-1/1/72002




DH_REV2 01-75-00.GPJ GM&U.GDT 07/31/03

Project: The Ranch Plan
Project Location:

Gobernadora Canyon

Log of Drill Hole DH-24

Project Number: 01-75-00 Sheet 2 of 2
5 SAMPLE DATA| TESTDATA
& o
Z1s189 GEOLOGICAL ENGINEERING 2.2 5| 2
2(ele CLASSIFICATION AND ORIENTATION CLASSIFICATION AND wle2|on 85|52 2
A DESCRIPTION DATA DESCRIPTION z|E3 |25 |B5|28| Ep
G| g 2|35 8% |o5|k8| S8
b
=
E;
| =
L ‘%‘?—'
=
" [T T/ WILLIAMS FM, Pleasants Sandstone C: N65E, 18SE | SILTY FINE SAND (SM), brown, moist,
380 A 1| Member (Kwp) very dense
L " -|-| Silty sandstone, massive, no fracturing
| || observed, upper contact diffuse, generally  |{B: N45W, 9SW | Becomes blue gray
| planar
25 | |-’ | Orange stained sandy siltstone bed, 4 inches - . -
|| thick, overlies concretion layer, 8 inches g:c&mes hard, density increases with
|| thick, at 24 feet P
B A1) " Very minor seepage
375+
|
| Drill Hole DH-24

ol

McCormick & Urban, Inc.
Geotechnical Consultants




Project: The Ranch Plan
Project Location: Gobernadora Canyon

Log of Driil Hole DH-24

DH_REV2 01-75-00.GPJ GM&U.GDT 07/31/03

-| TERRACE DEPOSITS (Qtr,)

L || down to 23 feet

400+

"":ij:_‘ ]and cobbles

¥ Rare pebbles, homogeneous

390

y—Abundant pebbles and cobbles

385

r—Scaﬁered boulders down to contact

Scattered pebbles, no fracturing observed

1-foot thick zone of abundant pebbles

CLAYEY SAND (SC), red brown, moist,
dense

Project Number:  01-75-00 Sheet 1 of 2

Date(s Logged Checked

pate(s) 02121103 et LLB By PJJ

Dirillin Drillin : Total Depth

Mathey  Rotary Bucket Contractor  Al-Roy Drilling, Inc. of Drill Hola 29.0 feet

Drill Ri Diameter(s Approx. Surface

Type ¢ Ez-Bore of Hole, ir(1c)hes 24 Elevation, ft MSL 403.5

Groundwater Depth Samplin Drill Hole :

[Elovation), feet - Method(g) ~ Not Sampled Backfill  Cuttings, tamped

Remarks No groundwater, no caving aDrr‘ic\j/iggorgethod

SAMPLE DATA| TEST DATA

©

2 Q

z|5]9 GEOLOGICAL ENGINEERING AR
8 £ % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND w o o %5 E: Z
% E % DESCRIPTION DATA DESCRIPTION § é% gé §§ 25 gg

brown, moist, firm to very firm

SILTY SAND (SM), fine to medium
grained, red brown, moist, slightly dense

SANDY GRAVEL with SILT (GM), red
brown, moist, slightly dense, fine- to
medium-grained sands

SANDY GRAVEL with CLAY (GC), red
brown, moist, dense

Drill Hole DH-24




.GDT 07/31/03

DH_REV2 01-75-00.GPJ GM&U

Project: The Ranch Plan Log of Drill Hole DH-23
Project Location: Gobernadora Canyon - y
eet2 of 2

Project Number: 01-75-00

SAMPLE DATA| TEST DATA

GEOLOGICAL ENGINEERING
CLASSIFICATION AND ORIENTATION CLASSIFICATION AND
DESCRIPTION DATA DESCRIPTION

ELEVATION, feet
CONTENT, %

DRY UNIT
ADDITIONAL

DEPTH, feet
SAMPLE
NUMBER
OF BLOWS
DRIVING
WEIGHT, lbs
MOISTURE
WEIGHT, pcf
TESTS

“'ﬁlﬂnﬁhlll;&,mllli* GRAPHIC LOG

380

|
—

T
iR |

SILVERADO FM (Tsi) C: N35W, 10NE | SILTY SAND (SM), light brown to light
|| Diffuse contact overlying fault, 1-inch thick |F: N10W, S0 gray, moist, very dense

- || clay gouge, planar, sheared, plastic, -
|| continuous across hole, very minor seepage,
fault offsets silty sandstone (west side), fine
25 |. to medium grained, massive, orange
staining, against fine sandy siltstone

(east side), massive, fractured, 3-inch

|| spacing (tight); on north wall, terrace/bedrock
| contact appears to be scour feature,
-| 6-inches deep, depositional contact, no i
-| faulting observed at or above contact

Ty by

3751

- B .:'f g Both sides of fault becoming unoxidized, . -
“J1 7 fault continues to bottom of hole Becomes light blue gray

Drill Hole DH-23

Goffman, McCormick & Urban, Inc.
Geotechnicai Consultants




5-00.GPJ GM&U.GDT 07/31/03

DH_REV2 01-7

Project: The Ranch Plan
Project Location: Gobernadora Canyon

Log of Drill Hole DH-23

¢ —Abundant pebbles and cobbles,

Project Number:  01-75-00 Sheet 1 of 2
Date(s) Logged Checked
Drileq’  02/20/03 By LLB gt P
Drillin Drillin . Total Depth
Mothey  Rotary Bucket Contractor  Al-Roy Drilling, Inc. of Drill Hole 29.0 feet
Drill Ri Diameter(s) Approx. Surface
Type 9 EZ-Bore of Hole, inches 24 Eﬁavation. ftmsL  402.0
Groundwater Depth Samplin Drill Hole
[Elevation], feet Method(g) Not Sampled Backfill  cuttings, tamped
Driving Method
Remarks No groundwater, no caving and Dsr’op
SAMPLE DATA| TEST DATA
b}
Q2 Q
Zz 5|9 GEOLOGICAL ENGINEERING 2 (.2 5| 2
el -
,9 £ (E) CLASSIFICATION AND ORIENTATION CLASSIFICATION AND a m% © = g; ;,_- 2
5 g 3 DESCRIPTION DATA DESCRIPTION %‘ ‘gg £3 |5t 55| ER2
S wlo w 12}
z|8]5 5|26| &% |28|82| qu
.| TERRACE DEPOSITS (Qtr,) CLAYEY SAND (SC), red brown, damp to
| Scattered pebbles, weathered, no fracturing moist, dense, fine grained
- .. | observed down to 23 feet -
400+ L

L subangular to subrounded, bSQuEYm%ﬁ?\ﬁx%fgo(GM)' ) r
clasteuppates medium-grained sands
390+
e
- = Qgg‘;\:ant pebbles and cobbles, as "SANDY GRAVEL with CLAY (GC), red
- brown, moist, dense, coarse-grained
15 : sands -
o
=
L = L
[
o
I
385+ g y—Abundant pebbles and cobbles, CTAYEY GRAVEL with SAND (GC), red
o‘. scattered boulders brown, moist to wet, very firm :
e
2
102 e
E ot L
I
B
-ty
T
e Drill Hole DH-23

il

Goffman, McCormick & Urban, Inc.

Geote

chnical Consultants




DH_REV2 01-75-00.GPJ GM&U.GDT 07/31/03

Project: The Ranch Plan
Project Location: Gobernadora Canyon

Log of Drill Hole DH-22

Project Number:  01-75-00 Sheet 2 of 2
5 SAMPLE DATA| TEST DATA
L [0]
Zz |59 GEOLOGICAL ENGINEERING ol 2 5| =
f—f 2 % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND x m“;’ wf‘ g; ;: g
s E 2 DESCRIPTION DATA DESCRIPTION g 22|23 |58 55| Ep
T wlo w 2}
o |[8|a6 5|26| &% [88]52| Qu
“1-|-| biotite, poorly bedded, diffuse bedding B: N35W, 5SW
.||l contacts, upper contact diffuse, undulatory
L i .::.1: Approximate bedding at 20 feet L
375125 [k

Drill Hole DH-22

Goffman, McCormick & Urban, Inc.
Geotochnical Consuitants




DH_REV2 01-75-00.GPJ GM&U.GDT 07/31/03

Project: The Ranch Plan
Project Location: Gobernadora Canyon

Log of Drill Hole DH-22

Project Number:  01-75-00 Sheet 1 of 2
Date(s) Logged Checked
Dilleq,  02/20/03 By LLB By PJJ
Drilling Drilling P Total Depth
Method Rotary Bucket Contractor Al-Roy Drilling, Inc. of Drill Hole 25.0 feet
Drill Rig Diameter(s) Approx. Surface
Type EZ-Bore of Hole, inches 24 Elevation, ft ML 400.0
Groundwater Depth Sampling Drill Hole .
[Elevation], feet Method(s) ot Sampled Backfil  Cuttings, tamped
: Driving Method
Remarks No groundwater, no caving and Drop
SAMPLE DATA| TEST DATA
©
2 O}
z %5189 GEOLOGICAL ENGINEERING ol 2 5| o
8 2 % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND i mé’ © f g‘; 5: %
% E % DESCRIPTION DATA DESCRIPTION %’ §§ § 5 5“;’ 2?5 g,‘f’.
Fwl|o w 7]
o |al|d HEMEH B R
TERRACE DEPOSITS (Qtr,) SANDY SILT (ML), red brown, damp to
_ ¥ Occasional pebbles and cobbles, moist, firm to very firm
L ) homogeneous, upper 2 feet reworked L
| [y W Seatieredpebbies "CLAYEY SAND (SC), red brown, moist,
dense
395 -
390 : Abundant pebbles and cobbles, Fa TN R A e T TS e AT = —
'_subangular to subrounded, EQ&EYm%?f‘V?Lh\Z'tZE:‘:Z (GM), red
clast-supported, unconsolidated r St Slighuy.
385-1-15 == y—Scattered to abundant pebbles and "SANDY GRAVEL with CLAY (GC), Ted
u-:. cobbles brown, moist, dense '
. 3 i
=
=
- |==| =—Scattered boulders -
| § L
SILVERADO FM (Tsi) C: N60E, SILTY SAND (SM), red brown to yellow
3 Silty sandstone, interbedded with sandy 25-30SE brown, moist, very dense, fine to medium |
siltstone beds up to 1 inch thick, abundant grained

" GMU

Drill Hole DH-22

Goffman, McCarmick & Urban, inc.

Geotecnnical Consultants




DH_REV2 01-75-00.GPJ GM&U.GDT 07/31/03

Project: The Ranch Plan
Project Location: Gobernadora Canyon

Log of Drill Hole DH-25

Project Number:  01-75-00 Sheet 1 of 2

Date(s Logged Checked

Date(®) 02121103 Logg LLB cr -

Dirrillin Drillin: . Total Depth

Methc?d Rotary Bucket Contrgctor Al-Roy Drilling, Inc. of Drill Hgle 28.0 feet
Drill Ri Diameter(s) Approx. Surface

Type . EZ-Bore of Hole, inches 2% Elevation, ft MSL 403.0
Groundwater Depth Sampling Drill Hole .

[Elevation], feet - Method(s) ot Sampled Backfil  cuttings, tamped

Driving Method

390+ | y—Abundant pebbles and cobbles

385

=
=

SANDY GRAVEL with SILT (GM), red
brown, moist, very firm, fine- to
medium-grained sands

Remarks Not downhole logged due to heavy seepage and severe caving at 25 feet and Drop
SAMPLE DATA| TEST DATA
)
£ Q
Z |58 GEOLOGICAL ENGINEERING ol = 5|
el =
8 & % CLASSIFICATION AND ORIENTATION CLASSIFICATION AND " m% o= §§ E: g
S |E 2 DESCRIPTION DATA DESCRIPTION z|22 |25 |BE|25 Ef2
d |58 HER R S EE
.| TERRACE DEPOSITS (Qtr,) CLAYEY SAND (SC), red brown, moist,
¥ Scattered pebbles slightly dense, fine grained
- b
400+ -
_5 —
395+ -

" IGMU

Drill Hole DH-25

Goffman, McCormick & Urban, Inc.
Geotecnnica: Consultants




DH_REV2 01-75-00.GPJ GM&U.GDT 07/31/03

Project: The Ranch Plan
Project Location: Gobernadora Canyon
Project Number: 01-75-00

Log of Drill Hole DH-25
Sheet 2 of 2

SAMPLE DATA| TEST DATA

k]
L
z |3 GEOLOGICAL ENGINEERING ol ® 5| 2
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