Geologic Reconnaissance Study,
1,416.5-Acre Hoskings Ranch,
Julian, San Diego County,
California

Prepared for:

Genesee Properties, Inc.
3550 General Atomics Court
San Diego, CA 92121

Prepared by:

AECOM

7807 Convoy Ct, Suite 200
San Diego, CA 92111

Project No.: 60144610

February 2011



February 1, 2011 60144610

Lettie Flower

Genesee Properties, Inc.
3550 General Atomics Court
San Diego, CA 92121

Subject: Geologic Reconnaissance Study, Hoskings Ranch, Julian, San Diego County,
California.

Dear Lettie:

In accordance with your request, we have prepared this geologic reconnaissance report for
Hoskings Ranch.

If you have any questions rcgard
AECOM appreciates this oppgrfing

Very truly yours,

No. 148¢

A ECER'I’IFIED

Robert M. Schumann, PG 8354
Project Geologist

Douglas
Senior

Distribution: (2) Addressee
(2) Mark Thompson — TRS Consultants



Hoskings Ranch Geologic Reconnaissance Study Page i

TABLE OF CONTENTS

LIST OF TABLES ..ottt s ettt sttt e eneaneetesneneene e ii
TABLE OF FIGURES ..ottt sttt sttt ii
LIST OF APPENDICES ......ooiiiiiiieieieee ettt se st st et e asaasannessenaeneas ii
1 PROJECT DESCRIPTION ......oovvuiiiimiiiiniiississssssssssessssessssssssssssss s 1
2 BACKGROUND ..ottt bbbttt b et enes 1
2.1 PUIPOSE ..ttt etttk bbbt b ke E e b s bRt Rt Rt Rt R Rt b e e r Rt nn e nne 1
S Tola] o o) BT VTSR 4

3 GEOLOGY ..ttt bbb bbbttt b bbbt n e 4
TR =T 31T - | USRS 4
3.2 HYArOGEOIOGY ...t 5
TR T To 1 PSSR SURPRRRTR 5
IR U YT [V 1T C:To] (oo YOS 6
TR I g0 ] T [ PSSR PSSSTR 8
N ST - UF |11 o SRRSO 9
ReGIONAl FAUITING .....oveie et re e reeneeeesne e 9
LOCAI FAUITING ...ttt bbbttt 9
BIASTING ..ttt 11

3.7 GrouNd SNAKING......cciiieieieeie sttt b et a et et nraerenreenes 11
3.8 LIQUETACTION ..ottt bbb 11
3.9 EXPANSIVE SOIl ...t 12

4 DRAINAGE ... .ottt ettt sttt et e s e e st ebeseesteneebeneaneas 12
4.1 Er0SION PIEVENTION ...ccuiiiiiiieieieiieiese sttt ettt st ene b 12

5 CONCLUSIONS AND RECOMMENDATIONS.......ooiiiiitiieieeieenee e 13
6 REFERENCES ...ttt st st e e s abe e e be e e nte e e snee e e saae e e 15



Hoskings Ranch Geologic Reconnaissance Study Page ii

LIST OF TABLES
Table 1. DOMINANT SO TYPES ....cueiuirieiiieiieiteie ettt ettt bbbttt e e e b e b besbe bt e s e e e e benbesbeneas
TABLE OF FIGURES
FIGUIE 1. VICINTEY IV ..ttt et b e bbbt s e b e b e sb e eb e et e neen et e benbenbe s
FIQUIE 2. STEE IMIAD ...ttt ettt et bt bbbt e Rt e s e e ee e b e nbesb e e b e e neen b e s e benbeebe s
Figure 3. Faults and EPICENTELS ....cc.iiiiicieieeiie ettt e sttt s te e ae st e et e be st e besteeteereeneeneesresbestenrens

LIST OF APPENDICES
Appendix A — Well Logs
Appendix B — Drainage Map



Hoskings Ranch Geologic Reconnaissance Study Page 1

1 PROJECT DESCRIPTION

AECOM conducted a geologic reconnaissance investigation of the 1,416.5-acre Hoskings Ranch
at the request of Genesee Properties. The project proposes to subdivide the property into 28 lots
with a minimum of 40 acres per lot to be used for agricultural / residential purposes. An
alternative plan proposes 35 lots (called the consolidated alternative). The subject property is
located adjacent to the Cleveland National Forest, near the town of Julian, in central San Diego
County, California (Figure 1). The property is situated approximately one mile southwest of
Julian, beginning at the intersection of Highway 78/79 and Pine Hills Road and extending
southwest approximately 3 miles towards Daley Flat. Approximately 680 acres of the southern
and western portions of the property are located in the Cleveland National Forest.
Orinoco/Temescal Creek, which carries the runoff from Hoskings Ranch, passes through the site,
flowing from east to west and ultimately drains into the San Diego River. The site comprises
both moderately steep, rocky slopes and rolling hills vegetated with oak, sagebrush and grasses.

Figure 2 is a topographic map of the area showing the location of the Hoskings Ranch property.

Surrounding properties are relatively undeveloped with a few widely-spaced single-family homes
located on large parcels. Approximately 30 to 40 single-family homes are within ¥ mile of the
property. Most of those homes are located on 10-acre or greater lots. Some of these have
orchards or cattle grazing on the property. Some of the nearby homes are on smaller lots and are

part of a housing development to the southeast of the project site.

2 BACKGROUND
2.1  Purpose

The purpose of this study was to identify the local and regional geology of the project site and to
evaluate the following issues that were identified in the County’s scoping letter dated June 11,
2003.

e Increases in erosion as a result of the proposed development;

e Impacts of proposed rock blasting in a seismically active zone;

e Compliance with the San Diego County Zoning and Land Use sections regarding

drainage, planting, and excavation and grading; and

e Unique geologic outcroppings.
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2.2 Scope of Services

The scope of services for the geologic reconnaissance investigation included the following:
o Discussions with a San Diego County Geologist to define the scope of this study;

e Sijte reconnaissance;

¢ Review of geologic maps and literature, topographic maps, and aerial photographs of the

area;
e Geological evaluation; and
e Preparation of this report.

3 GEOLOGY
3.1 General

The 1,416.5-acre site is located in the Julian region of the Peninsular Ranges Province, a 300-mile
long California geomorphic province with a long and active geologic history. This portion of the
province lies near the geographic center of San Diego County and is predominantly composed of
rocks of the Southern California Batholith. Figure 2 shows a small number of lineaments
(potential fractures) within the project site. Three predominant rock types underlie the site. The
first is the pre-Cretaceous metasedimentary Julian Schist, which is an interbedded quartz-mica
schist and quartzite, local amphibolite schist and quartz-biotite gneiss. The second and most
predominant rock type is a combination of pre-Cenozoic rocks consisting of strongly foliated
migmatites, which is a mixture of igneous and metamorphic rocks. The metamorphic component
is the Julian Schist and the igneous component is the Stonewall quartz diorite. The third rock
type is a Mesozoic basic intrusive rock called the San Marcos Gabbro, which is a highly variable
assemblage of rocks that weathers to deep reddish-brown residual clay (California Division of
Mines and Geology 1992). Granitic rocks typically have a mantle of highly weathered rock
known as residuum or “decomposed granite”. Residuum is formed from the in-place chemical
weathering of rock and can vary from non-existent on steep mountainsides to several tens of feet
thick in the gentler terrain. According to driller’s logs for the onsite wells, up to 50 feet of
residuum overlie the fractured bedrock in some areas. In other places fresh bedrock extends to
the surface with no residuum overburden. Differential weathering of bedrock due to non-uniform
fracturing and differences in mineralogy produces an undulating contact at varying depths

between the unweathered bedrock and residuum.
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On-site elevations range from approximately 3,100 to 4,200 feet above mean sea level (msl) with
gradients ranging from nearly level pasture areas along the northeastern portion of the property to
steep cliffs along the southwestern side of the property. Residuum, organic-rich topsoil, and
minor amounts of alluvium, (which were derived by weathering and erosion of bed rock, exist in

the on-site drainages) are found on site.

3.2 Hydrogeology

Thirteen new onsite wells have been drilled as part of the hydrogeologic investigation. Driller
logs indicate that eleven of the wells were capable of producing from 3 to 130 gallons per minute
(gpm) while the other two wells were not capable of producing the required 3 gpm. Since
groundwater levels in upland areas are deeper than the alluvium and/or residuum contact with
bedrock, fractured bedrock represents the significant water-bearing unit throughout the basin.
Various fractures within this aquifer may be only partially interconnected, thereby restricting the
hydraulic connection and groundwater flow. A review of aerial photographs indicates a few
lineaments (potential fault and/or fracture zones) within and around the property. These
lineaments are centrally located and likely result from faulting along the Elsinore fault zone
located approximately three miles to the east. A review of driller’s logs for this area indicates the
presence of fractured and/or weathered zones occurring at various depths in each well. Some
wells have as many as 4 to 5 zones in each well, with individual zones averaging one to two feet
thick. Because water can only occupy the fractures in the unweathered rock, specific yields
(essentially equivalent to the interconnected [or effective] porosity) in this rock are generally
lower than in residuum and alluvium. Onsite wells range from 271 to 851 feet deep and are
completed in fractured bedrock. Available driller’s logs are provided in Appendix A. Refer to

the Hydrogeologic Investigation (AECOM 2010) for additional groundwater information.
3.3 Soils

According to the driller’s logs for the new wells, the near surface geology primarily consists of
decomposed granite. In many areas bedrock is exposed at the surface. Elsewhere the decomposed
granite has a thin mantle of topsoil and/or fill. One of the logs reported 8 feet of clay overlying
the decomposed granite. Based on the San Diego Area Soil Survey (United States Department of

Agriculture 1973), soils series that make up the majority of the site are classified as follows:

e The Sheephead series, which consists of well-drained, shallow fine sandy loams that
formed in material weathered from micaceous schist and gneiss. These soils comprise

the surface soils in the steeper areas throughout much of the western and central part of
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the site. These soils occur in mountainous areas with 30 to 65 percent slopes. Typically,
rock outcrops cover about 10 percent of the area. The erosion hazard for these soils is

high to very high with moderate sheet erosion potential.

The Holland series, which consists of well-drained, moderately deep and deep fine sandy
loams that formed in material weathered from micaceous schist. These soils are on
mountainous uplands with slopes ranging from 5 to 60 percent and comprise the surface
soils primarily in the central part of the project site. The erosion hazard for these soils

ranges from slight to very high.

The Crouch series, which consists of well-drained, deep to moderately deep coarse sandy
loams that formed in material weathered from acid igneous rock and micaceous schist.
These soils comprise the eastern portion of the project site. These slopes are in

mountainous uplands and have slopes of 5 to 70 percent. The erosion hazard for these

soils range from moderate to very high.

The principal soil types of the subject site with their respective slopes and erosion potential are

noted in Table 1. Minor amounts of other soil types are not listed on these tables. The project

will not cause a significant loss of topsoil because of careful design measures (see Section 4.0).

Table 1. Dominant Soil Types

Slopes Approximate Area within
Name (percentage) | Erosion Potential 1,416.5-Acre Site (acres)
Sheephead Rocky Fine 30-65 High to Very High 400
Sandy Loam
Holland Stony Fine Sandy 5-60 Moderate to Very 300
Loam High
Crouch Coarse Sandy 30-50 High 300
Loam
Holland Fine Sandy Loam 5-15 Slight to Moderate 200
Crouch Rocky Coarse 5-70 High to Very High 150
Sandy Loam
Total 1,350

3.4 Unique Geology

According to the County Guidelines', a geologic feature would be considered unique if it will

materially impair a unique feature by destroying or altering those physical characteristics that

! County of San Diego, 2007b.
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convey the unigueness of the resource. A geologic feature is unique if it meets one of the

following criteria:

Is the best example of its kind locally or regionally;

Embodies the distinctive characteristics of a geologic principle that is exclusive locally or
regionally;

Provides a key piece of geologic information important in geology or geologic history;
Is a “type locality” of a geologic feature;

Is a geologic formation that is exclusive locally or regionally;

Contains a mineral that is not known to occur elsewhere in the County; or

Is used repeatedly as a teaching tool.

Field investigations and a review of aerial photographs indicate that there no locations on the

Hoskings Ranch property that could be categorized as unique rock outcrops since they do not

match the criteria outlined above.. Although there are rock formations and geologic structures

that are exposed in the Julian area that are both distinctive and interesting, they are not found

within the proposed project boundaries and will therefore not be impacted by the proposed

development.
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3.5 Landslides

“The term landslide includes a wide range of ground movement, such as rock falls, deep-seated
failure of slopes, and shallow debris flow.”® There are several factors that contribute to landslides
including, in part, over-steepened slopes, stream erosion, rock and soil slopes weakened through
saturation, and seismic ground shaking greater than a magnitude 4.0. According to the U.S.
Geological Survey (USGS), areas that will likely experience landslides are composed of very
weak or fractured materials resting on a steep slope. According to the County Guidelines®,
landslides would be considered a significant impact to the project if any of the following criteria

are met.

e The project site would expose people or structures to substantial adverse effects,

including the risk of loss, injury, or death involving landslides.

e The project is located on a geologic unit or soil that is unstable, or would become

unstable as a result of the project, potentially resulting in an on- or off-site landslide.

e The project site lies directly below or on a known area subject to rockfall which could

result in collapse of structures.
In addition, areas that are typically considered safe from landslides are located:
e On hard, non-jointed bedrock that has not moved in the past.
e On relatively flat-lying areas away from sudden changes in slope angle.
e At the top or along the nose of ridges, set back from the tops of slopes.

Although much of the bedrock is jointed, it does not significantly increase instability as
evidenced by the stability against mass wasting in the very steep slopes along the main drainage
adjacent to the southern portion of the property. A review of landslide maps from the County of
San Diego in addition to the fact that the property is largely underlain by metamorphic and
igneous rock (which is hard and does not readily slide), suggests that the project site is not located
in an area of significant landslide danger. Although soil types indicate high soil erosion potential
and some rock falls were evident on site, the soil profiles are relatively shallow and there are no
deep-seated landslides mapped in this area. Significant slides are unlikely and landslides should

not be a constraint on project development. Although there is a risk from “pop-outs” (jointed

2 From USGS, 2004.
¥ County of San Diego, 2007a.
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pieces of bedrock which may become dislodged due to gravity, seismic shaking, or heavy run-off)
in areas with steep slopes, the areas most likely to be affected are uninhabited canyons and are not
areas of proposed project build out. Based on our review, the project is not anticipated to violate

any of the above criteria, which are detailed in the County’s Guidelines.
3.6 Faulting

Regional Faulting

The San Diego area lies within a region that is traversed by several major active faults. These
faults generally trend northwesterly and are associated with the contact between the North
American and Pacific tectonic plates. The major tectonic activity appears to be a result of the
right lateral movement on faults associated with the San Andreas Fault system. Faults and

epicenters located in and around the Julian area are provided on Figure 3.

Local Faulting

The project site is located approximately three miles west of the Elsinore Fault zone, which is one
of the largest in southern California but historically one of the quietest. The Elsinore Fault zone
passes through the Julian area in Banner Canyon. Like the San Andreas Fault, the Elsinore Fault
is a right-lateral strike-slip fault. 1t measures approximately 110 miles long (Jennings 1994). The
last major event of the Elsinore Fault occurred in 1910 about 15 miles south of Riverside and
measured a magnitude 6 (Townley 1939). No other earthquakes as large as or greater than
magnitude 6 have been recorded along the Elsinore Fault. In order to mitigate the hazard of
surface faulting to structures for human occupancy, the Alquist-Priolo Earthquake Fault Zoning
Act was passed in 1972. Since that time, the State of California began delineating Special Studies
Zones around active and potentially active faults in the State. These zones extend approximately
660 feet on either side of identified faults (University of California 2002). The Act’s main
purpose is to prevent the construction of buildings used for human occupancy on the surface trace
of active faults. Based upon the criteria set forth by the California Geological Survey’, the
Elsinore Fault is classified as active or potentially active, which is defined as having ruptured

within the past 11,000 years (California Geological Survey 2003). Since the project site is

* Formerly California Division of Mines and Geology
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outside of the Special Study Area, seismicity should not be considered a significant constraint to
the proposed development. However, as is the case for developments throughout southern

California, structures should be designed with seismic safety in mind.

Blasting

As a component of the Hoskings Ranch development, blasting will likely be required to open new
areas for onsite roads and other construction. Although vibrations from surface blasting do occur
and can sometimes resemble “mini-earthquakes”, few dwellings are located around the project
area. In addition, since earthquakes originate several kilometers beneath the surface, and
construction blasting typically only affects the upper few hundred feet, blasting is not believed to
cause earthquakes (USGS and SCEC 1999). Activities such as construction, mining, and blasting
to open new areas of development are daily occurrences throughout southern California and none
have caused earthquakes. Likewise, the blasting proposed for this project is not expected to

produce seismic shaking.
3.7 Ground Shaking

Ground shaking is the earthquake effect that results in the vast majority of damage. Several
factors control how ground motion interacts with structures, making the hazard of ground shaking
difficult to predict. Seismic waves propagating through the earth’s crust are responsible for the
ground vibrations normally felt during an earthquake. Seismic waves can vibrate in any direction
and at different frequencies, depending on the frequency content of the earthquake, its rupture
mechanism, the distance from the earthquake source, or epicenter, to an affected site, and the path
and material through which the waves are moving. All of San Diego County is located within
Seismic Zone 4 (Sec. 1629.4.1 of the CBC), which is the highest Seismic Zone, and like most of
Southern California, is subject to ground shaking. The subject property is located within the 10
km buffer zone of the Elsinore fault zone and hazards associated with ground shaking are
mitigated through following the Universal Building Codes Seismic Hazards Standards for

construction within a County Near-Source Seismic Shaking zone.
3.8 Liquefaction

Liquefaction occurs primarily in saturated, loose, fine to medium-grained soils in areas where the
groundwater table is generally 50-feet or less below the surface. When these sediments are
shaken during an earthquake, a sudden increase in pore water pressure causes the soils to lose
strength and behave as a liquid. According to the County Geologic Hazards Guidelines (2007)

liquefaction is not known to have occurred in San Diego County. Since the project site is located
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outside of the County’s mapped potential liquefaction areas and the soil types on site (as shown
on Table 1 in Section 3.4) are not consistent with potentially liquefiable soils., liquefaction should

not be considered a significant constraint to the proposed development.
3.9 Expansive Soil

Certain types of clay soils expand when they are saturated and shrink when dried. These are
called expansive soils, and can pose a threat to the integrity of improvements that are built on
them without proper engineering. The project site is not underlain by clay soils and is not

considered a significant constraint to the proposed development.

4  DRAINAGE®

The drainage shed is approximately 9.6 square miles and divided into 12 major drainage basins
[A through L] (Appendix B). Orinoco/Temescal Creek, which carries the runoff from Hoskings
Ranch, passes through the site, flowing from east to west and ultimately drains into the San Diego
River west of the project site. According to the Preliminary Drainage Study and the Stormwater
Management Plan prepared for the Hoskings Ranch property (Masson 2003), overall existing
drainage patterns and natural drainage basins will be maintained with this project and there will
be no increase in peak runoff from the site. The existing topography of much of the site will
remain undisturbed while proposed roads and building sites have been designed to follow the
existing terrain to minimize cuts and fills. The impermeable surfaces on proposed roads and
building sites will be offset by the increased time in concentration for runoff on the flatter
surfaces. In other words, the increase in water flow, which normally results from development
(i.e., an increased runoff coefficient), will be offset by the decreased velocity that results from the
flatter surfaces such as roadways and building pads. In addition, since drainage basins are
relatively large compared with the size of the proposed roadways, the percent of impermeable
surfaces for pre- and post-project conditions varies only slightly. Refer to the Preliminary

Drainage Study prepared by Masson & Associates (2003) for further information.
4.1  Erosion Prevention

Several factors contribute to soil erosion including, among others, increased flow velocities and a
decrease in vegetal cover. Increased water velocities, resulting from a change in the runoff
coefficient, often result from increasing the amount of paved surfaces on a project site. In order

to prevent downstream erosion, natural onsite discharge locations will be maintained and energy

® Drainage information was obtained from the Stormwater Management Plan and the Preliminary Drainage
Study for the Hoskings Ranch property, which was prepared by Masson & Associates, 2003.
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dissipaters will be utilized at outfall locations to reduce flow velocities in addition to limiting the
amount of paved surfaces on the project site. Slopes and open areas will be permanently
stabilized with landscaping to reduce sediment discharge. In addition, temporary best
management practices (e.g., fiber rolls) will be utilized throughout construction to control
sediment discharge. For these reasons, there is not expected to be a significant increase in erosion
due to the project. A more detailed description of best management practices proposed to reduce
sediment contamination is provided in the Stormwater Management Plan for Hoskings Ranch
(Masson 2003).

5 CONCLUSIONS AND RECOMMENDATIONS
Based on the results of our preliminary study, we provide the following conclusions and

recommendations:

o Field investigations and a review of aerial photographs indicate that there are several
locations on the Hoskings Ranch property that could be categorized as culturally significant
rock outcrops since they may be the best example of its kind locally and are specific to the
Julian area, although not necessarily specific to the project site. In order to maintain the
geologic character of the Julian community, selected major rock outcroppings on the project

site should be left intact to the maximum extent practicable.

e Since the project roads and proposed building locations have been designed to follow the
existing terrain and avoid culturally significant rock outcrops as much as possible, the project

will not have a significant impact on unigque geologic features in the area.

e The site is underlain by gabbroic, granitic, and metasedimentary rock and mantled by small
amounts of residuum. The majority of groundwater is located in fractures within

unweathered bedrock at depths ranging from 50 to over 200 feet below ground surface.

e Much of the project site has slopes greater than 30 percent and high erosion potential.
However, since soil profiles are relatively shallow and there are no deep-seated landslides

mapped in this area, significant sliding or slumping is unlikely.

e The project is not anticipated to violate any of the criteria for determining significance of
landslides as detailed in the County Guidelines for Determining Significance, Geologic

Hazards.

e Since the project site is largely underlain by hard bedrock, and groundwater is generally

greater than 50 feet below ground surface, it is typically considered safe from landslides,
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liquefaction, and expansive soils. However, localized areas of adverse jointing may cause
“pop-outs”. These should be evaluated by the geotechnical engineer and engineering

geologist during site development.

e Although there is a risk from “pop-outs” in areas with steep slopes, the areas most likely to be

affected are uninhabited canyons.

e The project site is located about three miles west of the Elsinore Fault zone, a right-lateral
strike-slip fault that measures 110 miles long. The last major event occurred in 1910.
Ground shaking from the Elsinore Fault is not considered a constraint to the proposed

development, but design for seismic shaking should be included.

o Since few dwellings are located around the project area, vibrations resulting from surface
blasting should not be a constraint on proposed development. Additionally, because
earthquakes originate several kilometers beneath the surface and blasting only affects the

upper few hundred feet, blasting does not cause earthquakes.

e The drainage shed is approximately 9.6 square miles and divided into 12 major drainage
basins with minimal impervious surfaces. Overall existing drainage patterns and natural
drainage basins will be maintained with this project and there will be no increase in peak

runoff from the site.

e Best management practices detailed in the Stormwater Management Plan for Hoskings Ranch

will be implemented to reduce or eliminate sediment contamination.
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