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INTRODUCTION

This report summarizes the findings, conclusions, and recommendations for our geologic and

soil engineering feasibility report for a proposed spa resort on an approximate 280-acre site
located at Paraiso Hot Springs west of the Soledad/Greenfield area of Monterey County,
California (see Vicinity Map, Figure 1).

We utilized the following plan during the course of the investigation:

Aerial Topo Map, Scale 1"'=100', prepared by Bestor Engineers, Inc.

PURPOSE AND SCOPE OF SERVICES

Geologic Report. This report addresses the feasibility of the planned resort development from a
geologic viewpoint, with emphasis on the potential for geologic/seismic-related hazards. Our

studies included the following:

A. Research, review, and evaluation of data from published and unpublished geologic
reports and maps pertaining to the site and vicinity. Most of the previously published
geologic information on this areais preliminary in nature, and is based on reconnai ssance
techniques and extrapolation of data.

B. Examination and interpretation of 4 sets of stereo aerial photographs from 1949, 1956,
1997, & 2000, that cover the site and its vicinity. These photographs were scrutinized for
site geology, terrain features characteristic of active fault zones and for landdliding
features.

C. Geological site reconnaissance and mapping of the site to observe outcrops and identify
those geologic features indicative of existing and potentia geologic hazards.

D. Analysis of the data generated and preparation of a written report and maps presenting
our findings, conclusions and recommendations addressing the following:

Site geology

Faulting

Liquefaction Potential
Landsliding

Ground Shaking
Erosion
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Soil Engineering Feasibility Investigation. This soil engineering feasibility investigation has
been prepared to explore surface and subsurface soil and groundwater conditions at the site, and

provide preliminary soil-engineering criteriafor construction of the project.

The conclusions and recommendations of this report were accomplished in general conformance
with the standards noted, as modified by standard soil engineering practice in this area. Our
scope of servicesincluded:

1. A visual site reconnaissance.

2. Review of available soil engineering datain our files pertinent to the site.

3. Exploration, sampling and classification of the surface and subsurface soils by means of
drilling 29 exploratory borings.

4. Laboratory testing of selected soil samples collected from the exploratory borings and
surface locations to determine their pertinent engineering and index properties.

5.  Engineering analysis of the information collected based on the results of the field
exploration including a laboratory testing program and review of published and
unpublished studiesin the general area of the site.

6. Preparation of this report summarizing our findings, soil engineering conclusions, and
recommendations for site preparations, grading and compaction, foundations, utility
trenches, dlabs-on-grade, general site drainage, and erosion control.

SITE DESCRIPTION AND PROPOSED DEVEL OPMENT
The site is located at approximately 36°19.878' N latitude, 121°22.059° W longitude in the
southwest quarter of the northwest quadrant of the Paraiso Springs 7.5 minute quadrangle in

Monterey County, California. The site is sectionalized and is located in the southwest quarter of
Sect. 30, T 18S, R 6E, and the southeast quarter of Sect. 25, T 18S, R 5E. Access to the site is
gained via Paraiso Road. Surrounding land uses are agricultural and rural residential (Figure 1,

Vicinity Map).

The site consists of a rectangular shaped parcel encompassing approximately 280 acres. The site
is predominantly steep southwest and northeast facing slopes. Two northeast / southwest
trending valleys occupy the approximate center of the site, Paraiso Springs Valley to the south,
and Indian Valley to the north. The site is located between the crest of the Sierra De Salinas and

the Salinas Valley (Figures 1 & 5). Existing site improvements include a barn, a “clubhouse”,
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many small shacks, and mobile homes. An active hot spring and associated spa and pools are

also located on site. Many wells, operative and inoperative, are located on the site.

V egetative cover on the 280-acre site consists of native grasses, weeds, trees, and chaparral in
the bottoms of Paraiso Springs Valley and Indian Valley. The slopes to the south of Paraiso
Springs Valley and Indian Valley are generaly oak woodland. Slopes on the north side of
Paraiso Springs Valley and Indian Valley are chaparral. Drainage of the site is by sheet flow to
the drainages of Paraiso Springs Valley and Indian Valley. In the Paraiso Springs Valley
drainage of site water also occurs through spring and seep discharge. These drainages are
unnamed and flow to the east where they join the Arroyo Seco River. Drainage of the Arroyo
Seco River is north to the Salinas River, which eventually discharges into the Monterey Bay.

We understand that the proposed site development will consist of the construction of a
destination spa resort with residential structures, restaurants, and shops. Preliminary architectural
drawings were available for our review at the time of this report. Other site improvements will
consist of new access roads, sewage effluent disposa systems, underground utility and
landscaping improvements (see Relative Geologic Hazards Map, Sheet 3).

FIELD EXPLORATION

The site was mapped in the field on August 10, 11, and 12, 2004 on the Aeria Topo Map
prepared by Bestor Engineers, Inc. The field and aerial photograph mapping was then compiled
on the Aerial Topo Map at ascale of 1'=200" (Site Geologic Map, Sheet 1).

As part of our soil engineering feasibility report 29 exploratory borings were drilled on August
23, 24, 25, 2004. The approximate locations of the exploratory borings are shown on the Site
Geologic Map, Sheet 1, located in the map pocket at the back of this report. The borings were
drilled using a truck mounted drill rig equipped with an 8-inch outside diameter hollow stem
hydraulic powered auger and a truck mounted drill rig with a 4-inch outside diameter solid stem
hydraulic powered auger. The exploratory borings were drilled to depths ranging from 5.5 to
60.0 feet below the ground surface. A Certified Engineering Geologist and a staff geologist from
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our office logged the exploratory borings. Soils encountered in each test boring were visually
classified in the field and a continuous log was recorded. Visual classifications were made in
general accordance with the Unified Soil Classification System and ASTM D2487. Logs of the

soil engineering borings can be found in Appendix A.

LABORATORY TESTING
Laboratory tests were performed to determine some of the physical and engineering

characteristics of selected soil samples considered pertinent to the design of the project. The tests
performed were selected on the basis of the probable design requirements as correlated to the site
subsurface profile. A summary of the laboratory test results is presented in Appendix C. A brief
generalized description of the tests performed is presented below.

* Moisture-Density Determinations. This test was conducted on samples taken with
fiberglass liners to measure their in-situ moisture contents and dry unit weights. The test
results are used to assess the distribution of subsurface pressures and to calculate degrees
of in-situ relative compaction.

* Atterberg Limits: This test was performed on two disturbed bulk samples and four liner
samples to determine their liquid limit and plastic limit index values. This test provides
water content values for the sample’s liquid and plastic phases. This test aids in
determining the expansive potential and other engineering characteristics of the soil.

* Grain Size Didtribution (Gradation) Analysis. A grain size distribution analysis was
performed on selected 2.5”, 1.0”, and bulk soil samples. The grain size distribution is
used to determine the classification of the site soils. This information is used for
foundation design analysis.

REGIONAL GEOLOGY
The site is situated on the east flank of the Sierra De Salinas on the west side of the Salinas

Valley and is part of the Coast Ranges Geomorphic Province of California (Figure 2, Regional
Geologic Map). The Coast Ranges Geomorphic Province consists of a series of mountain ranges
paralleling the northwest-southeast structural orientation of the San Andreas fault, San Gregorio-
Palo Colorado fault, Rinconada fault, Monterey Bay/Tularcitos fault, and other faults within the
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central coast of California (Figure 5, Regiona Fault and Seismicity Map). These faults are
characterized by a combination of strike-slip and reverse displacement and show horizontal
displacements from tens to hundreds of miles. Several periods of continuous and semi-
continuous strike-slip or “transform” movement throughout the late Cenozoic Era has occurred
on the San Andreas and related fault systems causing compressional uplift of the mountains of
the Coast Ranges Geomorphic Province. The region continues to be characterized by moderate

to high rates of seismic and tectonic activity (Figure 5).

The San Andreas fault forms the boundary between the North American and Pacific plates. The
site is located on the Pacific Plate on the southwest side of the San Andreas fault. The southwest
side of the San Andreas fault is underlain by Pre Cretaceous Sierra De Salinas Schist and
Cretaceous age Salinian Block granitic rocks with older Paleozoic Era (?) Sur Series
metamorphic rocks that occur as roof pendants. These roof pendants predominantly consist of
marble and dolomite (Compton, 1966). Overlying the granitic rocks of the Salinian Block is a
series of folded and faulted Tertiary age (Oligocene to middle Miocene) sandstones,

conglomerates, and volcanics (Dibblee, 1974).

During very late Tertiary (?) to mid Quaternary times, extensive alluvial and fluvial sediments
were shed off of Tertiary uplands and deposited as extensive aluvia fans and the Paso Robles
Formation, (Dibblee, 1974). These sediments unconformably overlie al older formations with
which they are in contact. Holocene activity has consisted of continued tectonic uplift and down
cutting and deposition of the local area streams, mass wasting of upland areas by landslides and
erosion, and fault creep along the San Andreas and related fault systems. The geology of the site
and itsvicinity is depicted on the Geologic Vicinity Map, Figure 3.

REGIONAL FAULTING AND SEISMICITY
The closest faults that would most likely effect the site are the San Andreas, Rinconada, San
Gregorio — Palo Colorado, and Monterey Bay Tularcitos faults (Figure 5).

San Andreas Fault
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The San Andreas Fault is located about 30-km northeast of the site (Figure 5) and is the mgor
seismic hazard in northern California. The San Andreas fault is a major right-lateral strike-slip
fault that generaly delineates the transform plate boundary between the North American and
Pacific Plates. Trending to the northwest southeast, the San Andreas fault is nearly vertical as
evidenced by the relatively straight outcrop pattern across topography of noticeable relief.
Historic earthquakes on the San Andreas fault have caused extensive damage and very strong
ground shaking in Monterey County. The 1906 (M,,~8.0) “San Francisco earthquake” ruptured a
portion of the active San Andreas fault from approximately San Juan Bautista to Cape
Mendocino, causing severe damage in parts of the Monterey-San Francisco Bay area. The
earthquake occurred on April 18, 1906 and caused severe ground shaking and structural damage
to buildings in Monterey and San Benito Counties (Lawson, 1908). The 1989 (M,, 7.1) Loma
Preita earthquake also caused significant damage in the Monterey Bay area.

The San Andreas fault has been divided into several different segments that are characterized by
varying dip rates, earthquake intensities, and earthquake recurrence intervals. The closest
segment of the San Andreas fault to the site is the (Creeping Segment) at 30-km. The San
Andreas fault Creeping Segment can expect a (M6.2) earthquake with a recurrence interval of
approximately 61 years (Cao et al, 2003). The next closest segment is the (Santa Cruz Mtn.
segment) at 56-km from the site. This segment can expect a (M7.0) with a recurrence interval of
218 years (WGCEP, 2002). Stronger earthquakes could be experienced at the site similar to the

1906 event with a maximum magnitude of (M7.9).

Rinconada Fault

The Rinconada Fault is a major structural feature along which granitic rocks of the Sierra de
Salinas were uplifted to form the western border of the Salinas Valley and is located about 1.5-
km. east of the site. The Rinconada fault in the vicinity of the site is within the Salinian Block
and movement began during early Cenozoic time (Paleocene) and remained active to late
Pleistocene time (Dibblee, 1976). The Rinconada fault is primarily aright lateral strike slip fault

(Petersen et al, 1996) with a smaller component of vertical movement. Right lateral movement of
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the Rinconada Fault zone in the area of Paraiso Springs is illustrated by folded Tertiary
sediments west of the fault (Dibblee, 1976). Here the Tertiary Monterey formation is extensively
folded. Axis of the folds is east west near the fault where they are truncated. The younger
Tertiary sediments of the Pancho Rico and Paso Robles formations on the west side of the fault
do not show the extensive east-west oriented folds of the Monterey Formation. Orientations for
these younger sediments are roughly a northwest strike with an easterly dip. Vertica
displacement in the area of Paraiso Hot Springs is illustrated by the juxtaposition Quaternary
alluvium with Pre-Tertiary granitic rocks. Vertical displacement in the Sierra de Salinas may be
as much as 10,000 feet (Dibblee, 1976). Slip rate for the Rinconada fault is estimated at
1.0mm/yr. Maximum magnitude is expected to be (M7.5) (Cao et al, 2003) with a recurrence
interval of 1,764 years (Petersen et a, 1996).

San Gregorio — Palo Colorado Fault

Like the San Andreas fault, the San Gregorio fault has been divided into severa different
segments that are characterized by varying dip rates, earthquake intensities, and earthquake
recurrence intervals. The San Gregorio (Sur Region) is the closest segment, located offshore
about 24-km southwest of the site and is classified as a Type B fault (CDMG, 1998). The San
Gregorio (Sur region) is a northwest trending right lateral strike dlip fault about 80 km long
(Petersen et al, 1996). The San Gregorio fault is part of the San Andreas fault system and is
expressed as a complex series of en echelon right lateral strike dlip faults (San Gregorio, Palo
Colorado, San Simeon, & Hosgri faults) in the offshore and nearshore environments. The San
Gregorio and related faults are several hundred kilometers long extending from the Santa
Barbara Channel in the south, to its juncture with the San Andreas fault near Bolinas Bay in the
north. Strong evidence supports that the San Gregorio fault (Sur region) has been active during
Holocene time (Greene et al, 1973). Slip rate for the San Gregorio fault (Sur region) is estimated
at 3.0mm/yr. Maximum magnitude is expected to be (M7.0) with a recurrence interval of 411
years (Petersen et al, 1996).

Monterey Bay-Tularcitos Fault
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Located about 12.6-km northwest of the site, the Monterey Bay-Tularcitos fault zone is a
complex series of northwest trending reverse, right lateral, and oblique faults which include the
Tularcitos, Chupines, and Navy faults (Petersen et a, 1996). The Monterey Bay-Tularcitos fault
zone lies within a fault bounded wedge of granitic basement rocks belonging to the Salinian
block and is bounded on the west by the San Gregorio fault and on the east by the San Andreas
fault (McKittrick, 1987). The Monterey Bay-Tularcitos fault is 84 km. long (Petersen et al, 1996)
and extends from Paloma Creek in upper Carmel Valley (Clark et a, 1997) to the offshore
environment within the Monterey Bay. Post Miocene vertical displacement of the Tularcitos
fault is about 380 m and 3.2km to as much as 16 km of right lateral displacement (Clark et d,
1997). Offsets of Holocene age colluvia and fluvial terrace deposits indicates that the Tularcitos
fault is active (Clark et al, 1997). The Monterey Bay fault is the offshore extension of the
Tularcitos fault and comprises a discontinuous series of en echelon faults in the inner Monterey
Bay between Monterey and Santa Cruz (Greene et a, 1973). The Monterey Bay fault zone
displaces late Tertiary and Pleistocene sediments and in a few locations appears to cut Holocene
sediments (Greene et al, 1973). Slip rate for the Monterey Bay-Tularcitos fault is estimated at
0.5mm/yr. Maximum magnitude is expected to be (M7.1) with a recurrence interval of 2,841
years (Petersen et al, 1996).
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SITE GEOLOGY

Previous Work

Previous published mapping of the site and its vicinity has been performed by Durham, 1970,
Dibblee, 1974, and Tindey, 1975. Durham, 1970 mapped the site at a scale of 1:24,000. Durham
maps the sloped upland areas of the site as Miocene Tierra Redonda Formation (Tt). The upper
elevations of the northwest portion of the site are mapped as Pre Tertiary Basement complex
(pt). The low lying valley portions of the site, Paraiso Springs Valley and Indian Valley are
mapped as Pleistocene Fanglomerate (Qf). An unnamed fault is mapped by Durham trending
northeast across the northwest corner of the site. The fault juxtaposes Tertiary Tierra Redonda

Formation and Pre Tertiary Basement.

Dibblee, 1974 maps the site at a scale of 1:62,500. Dibblee maps the upland sloped areas of the
site as Miocene Unnamed Red Beds (Trb). The upper elevations of the northwest corner of the
site are mapped as Mesozoic or older Schist (ms). Also mapped in the northwest corner of the
site is an unnamed fault juxtaposing schist and Unnamed Red Beds. The fault is buried by
Quaternary Older Fan Gravels (Qog) at the northern central border of the site. South of the
unnamed fault alarge Quaternary landslide (QIs) is mapped. The low lying valley portions of the
site, Paraiso Springs Valley and Indian Valley are mapped as Quaternary Older Alluvium (Qoa).
In the center of the site Dibblee maps a small outcrop of Mesozoic basement rock (gdx). Dibblee
also proposes the possible existence of subsidiary fractures related to the Rinconada fault under
Paraiso Hot Springs (Dibblee, 1976). Dibblee proposes that these fractures may be the conduit

by which rising hot water from the Rinconada Fault is sent westward to Paraiso Springs.

Tinsley, 1975 mapped the site at a scale of 1:62,500. Tinsley’s mapping focused on Quaternary
geology. Mapping of pre-quaternary geology is identical to Dibblee, 1974. Tinsley’s mapping
differs from Dibblee, 1974 in the mapping of the low-lying valley floor sediments. Tinsley maps
the northern and southern borders of Paraiso Springs and Indian valleys as Pleistocene Chualar

aluvial fan surfaces (Qch). The central portion of these valleys is mapped as Holocene Arroyo
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Seco dluvial fan surface (Qas). The quaternary deposits in the upper elevations of the
northwestern portion of the site are mapped as Pleistocene Placentia aluvia fan surfaces (Qp).
Tinsley’s map also shows a large Quaternary landslide in the southwestern area of the site that is
congruent with Dibblee, 1974.

Geology for this report was mapped in the field on August 10, 11, and 12, 2004. Field mapping
was done on a base topographic map at a scale of 1’=200". During our investigation, mapping
performed by Dibblee, 1974 was found to be accurate. Changes made by our investigation
include mapping the Tertiary Unnamed Red Beds (Trb) as Tertiary Tierra Redonda Formation
(Tt), and mapping many areas showing landslides and debris flows. As part of our geologic
mapping we examined and interpreted four sets of stereo aerial photographs, taken in 1949,
1956, 1997, and 2000 covering the site and its vicinity. These photographs were scrutinized for
site geology, terrain features characteristic of fault and landslide features. We also reviewed two
water well logs drilled on the site in December 1976 & July 1992 (Appendix B). Based on the
above referenced techniques, it is our opinion that the geology as mapped by Dibblee, 1974 is
the most accurate published map. However, variations between the published mapping and the
actual site geology exist, see Site Geologic Map, Sheet 1, and Geologic Cross Sections, Sheet 2,
located in the map pocket at the back of this report. Description of the site geology is as follows:

Site Geologic M odel

The right-lateral strike-slip Rinconada fault is the dominant and controlling structural feature of
the western Salinas Valley (Figures 2 and 3) and is located approximately 1.5-km. east of the
site. The Rinconada has an estimated dip rate of 1.0 mm/yr and a maximum magnitude
earthquake of 7.5 (Cao et a, 2003). An unnamed fault likely related to the Rinconada is located
on site. This fault trends northeast southwest across the northwestern corner of the site.
According to Dibblee, 1974 this fault has shows no evidence of significant offset since the
Miocene. Maximum magnitude, dlip rate, and the recurrence interval are unknown for this fault.
The structure of the Tertiary deposits on site is that of a northwest southeast trending openly
folded anticline (See Sheet 2, Geologic Cross Sections). Quaternary deposits on site are
relatively flat lying.

10
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It has been proposed by Dibblee, 1976 that the hot water of Paraiso Springs may rise from the
Rinconada fault in the east along fractures under the site. During our investigation no evidence
for fracturing or faulting in the area of the hot springs was noted. However the subsurface
structure of the unnamed fault is not known. This fault may provide the conduit for which the hot
water is transferred. Minor slickensided fractures that are roughly parallel with the unknown
fault were noted in the Tierra Redonda Formation (Sheet 1, note 4 and 5). The presence of
fractures under the site cannot be denied nor confirmed with the data available. In the
approximate center of the site an outcrop of granitic basement rock (Kgd) has been mapped
(Sheet 1). This unit was also encountered at 10.5 feet below the ground surface in boring B-15,
see Sheet 1 and appendix A. The presence of this basement rock at shallow depths could also
contribute the geothermal gradient of the area and be responsible for the hot springs at the site.
Description of the site stratigraphic section is as follows.

(Hf) Fill (Holocene): Man made fill deposits consisting of unconsolidated to semi-consolidated

sand, silt, clay, and gravel. Fill deposits are found in many areas of the site where previous
grading has occurred.

(Qyls) Landside Deposits (Holocene): Recent landslide deposits, mostly occurring in the

steeper slopes of the Tierra Redonda Formation (Tt). Deposits consist of unconsolidated sand silt

and clay. These deposits are found flanking the site drainages where steep slopes are present.

(Qydf) Debris Flow (Holocene): Recent debris flow deposits, mostly occurring in the Tierra

Redonda Formation (Tt). Deposits consist of unconsolidated sand silt and clay. These deposits

are found flanking the site drainages where steep slopes are present.

(Qodf) Older Debris Flow (Holocene): Older debris flow deposits, mostly occurring in the

Tierra Redonda Formation (Tt). Deposits consist of unconsolidated sand, silt, and clay. These

deposits are found flanking the site drainages where steep slopes are present.

11
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(Qal 1) Alluvium (Holocene): Unconsolidated to semiconsolidated sand, silt, gravel, and

cobbles. Qal 1 isfound in the upper reaches of Paraiso Springs and Indian Valleys and is coarser
grained and younger than alluvial deposits to the east (Qal 2).

(Qal 2) Alluvium (Holocene): Unconsolidated sand, silt, and trace gravel. Qal 2 is found in the

eastern portions of Paraiso Springs and Indian Valleys. Qal 2 is finer grained and older than
aluvial deposits to the west

(Qoals) Older Landslide (Pleistocene): Older landslide deposits consisting of unconsolidated to

semi-consolidated boulders and cobbles supported by a sand and clay matrix. Clasts are of Sierra
De Sdlinas Schist (ms) and granitic (Kgd) provenance. Located in the southwest corner of the
site the slide buries Tierra Redonda deposits on the existing road

(Qoa) Older Alluvium (Pleistocene): older alluvial deposits consisting of unconsolidated to

semi-consolidated cobbles and boulders. Older alluvial deposits are located in upper elevations

of the northwest quarter of the site.

(Tt) Tierra Redonda Formation (Miocene): Marine sandstone, conglomerate and some

mudstone. Deposits consist of dightly cemented fine to coarse grained, subangular to
subrounded sand with subrounded to subangular fine to coarse gravels up to 6 inches in
diameter. Sands and gravel clasts are composed of reworked granitic basement rock and Sierra
De Salinas Schist. Deposits of Tierra Redonda are found flanking the site on the north and south

sides.

(Kgd) Granitic Basement Rock (Cretaceous): Hornblende granodiorite with phenocrysts of

feldspar. Kgd crops out in the central portion of the site.

(ms) Sierra De Salinas Schist (Pre-Cr etaceous): Biotite schist of the Salinian Block. This unit

isfound in the upper elevations of the northwest corner of the site, west of the unnamed fault.
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L anddliding
Landdliding on site consists of the debris avalanche and small rock slump type failures

concentrated in the Tierra Redonda Formation (Tt), with one large debris dide off of the Sierra
De Salinas Schist (ms). Slope failures are found on the steep northern slopes of Indian Valley,
the steep southern slopes of Paraiso Springs Valley, and the northwestern slope of the western
extent of Paraiso Springs Valley (Sheet 1).

Slope failures along the northern slope of Indian valley are of the debris avalanche (Qydf
& Qodf) and small rock slump (Qyls) type, as classified by Varnes, 1978. The sides mapped
were found during aeria photo review and during field mapping. Relative ages of slope failures
were given based on geomorphic evidence. Young debris avalanche failures (Qydf) are
expressed as elongate, shallow failures that expose unvegetated bedrock. Older debris flow
avalanche failures (Qodf) are also expressed as elongate, shallow failures, but show regrowth of
vegetation and softening of geomorphic features. Recent rock slump failures (Qyls) are
expressed as lobate failures with rotated, intact blocks. These failures are shallow and lack

regrowth of vegetation in the scarp aress.

Landsliding on the southern slopes of Paraiso Springs Valley consists entirely of the debris
avalanche type (Qydf & Qodf). Relative ages of the dlides were given using the criteria outlined
above. Failures in this area are more extensive than those of Indian Valley in width and depth.
The younger debris avalanches (Qydf) mapped are recent failures from March of 1995 (locality 1
and 6, Sheet 1). These events were rapid, and occurred on steep vegetated slopes after heavy
rains for multiple days. Deposits on the valley floor were approximately 0.5 to 1.0 foot of mud
and sand.

A large, old (Pleistocene) debris slide (Qols) is mapped in the southwestern portion of the site.

This dide is approximately 800 feet wide and a minimum of 100 feet thick. The slide buries the
Tierra Redonda Formation and the unnamed fault that crosses the northwestern corner of the site
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(Sheet 1). The dlide debris is made up of breciated gravels and cobbles in a sand and clay matrix.
Lithology of the gravels and cobbles is granitic basement (Kgd) and Sierra De Salinas Schist
(ms).

For purposes of zoning for our relative geologic hazard map, areas with identified landsliding
were given the designation of zone 4 (High Geologic Hazard Potential). The steep slopes
surrounding the areas of landsliding that do not show evidence of slope failure was aso
designated zone 4. These areas were classified as zone 4 due to similar earth materials and slope
gradients.

SUBSURFACE CONDITIONS

A total of 29 exploratory borings were drilled on site. Subsurface constituents were fairly

uniform and consistent with the published geologic mapping. Eleven different geologic units
were encountered on site, all with varying subsurface conditions. To generaize, the site soil
conditions of the upland areas are composed of bedrock and landslide deposits, while the valley
areas are underlain by unconsolidated to semiconsolidated alluvium. The proposed development
area is predominantly underlain by alluvium composed of unconsolidated to semiconsolidated
sand, silt and clay with minor gravels and cobbles. Subsurface conditions are shown in the
boring logs found in Appendix A at the back of this report.
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GROUNDWATER
The Paraiso Springs Valley has along history of ground water use. Native Californians were the

first to utilize this resource, hence the name of Indian Valley given to the drainage to the north of
Paraiso Springs Valley. The Spaniards and early Californians also took advantage of the
groundwater resources of the area. In the southeast corner of Paraiso Springs Valley the Mission
Soledad had its vineyard. The mission eventually sold the property. After the sale, the site was
used for its hot spring mineral baths circa 1880's.

Numerous wells and hot springs are located on site. The Main Well is 104 feet deep and
currently in use for domestic water, pumping at a rate of 20-30 gallons per minute
(Geoconsultants, 2004). The Fluoride well is 640 feet deep and pumps at a rate of 200-300
gallons per minute, but is not used for domestic water (Geoconsultants, 2004). The Soda Springs
well is currently being used for hot water. This well is 37 feet deep and produces 30-40 gallons
per minute at +/- 115° F (Geosolutions, 1998).

The abundant groundwater resource of this valley was verified by our investigation. Of the 15
borings drilled in Paraiso Springs Valley, 10 borings encountered groundwater (See Table 1 &
Sheet 1). Depths to ground water ranged from 11.0 to 55.0 feet below the ground surface. Depths
to ground water and temperatures can be found in Table 1. Ground water in the area of the
current hot springs was found to be 11.0 to 18.5 feet below the ground surface. The borings west
of the current hot springs encounter ground water at greater depths the farther west they were
drilled. Depth to ground water increases from 18.5 feet below the ground surface just west of the
current hot springs in B-11 to 55.0 feet below the ground surface in B-19. All borings that
encountered ground water were drilled in Quaternary aluvium, Qal 2. A dlight to moderate
sulfur odor was noted in some of the borings and was noted in the boring logs. Hydrophilic
vegetation was also noted in the area east of the Great Lawn. The presence of this type of
vegetation is indicative of springs and shallow ground water. Ground water was not found in

borings outside of the Paraiso Springs Valley or in any other geologic unit.
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TABLE 1
Ground Water Depth & Temperature
Boring Initial Depthto | Depth to Ground Temperature

Ground Water | Water After 30m F°
1 18.5 6.5 73.4
3 15.00 19.00 73.0
5 21.0 115 79.0
7 11.0 8.0 --
9 12.00 7.0 80.9
11 18.5 18.2 94.1
13 12.00 9.7 95.0
17 315 41.3 95.7
19 55.0° 58.3 95.0
23 14.0 55 73.0

Local groundwater levels can fluctuate over time depending on but not limited to factors such as
seasonal rainfall, site elevation, groundwater withdrawal, and construction activities at
neighboring sites. The influence of these time dependent factors could not be assessed at the time

of our investigation.

SITE SOIL CLASSIFICATION
Because of the variability of geologic materials found on the site, multiple soil classifications

could be applied. The ridges and slopes underlain by Tierra Redonda Formation (Tt) could be
classified as soil type Sc, Very Dense Soil and Soft Rock. Alluvium in Indian Valley and
aluvium west of locdity 1 (Sheet 1) could be classified as Sc / Sp, Very Dense Soil and Soft

Rock/Stiff Soil Profile. In the alluvium east of locality 1 high groundwater conditions and low
blow counts were encountered. These soils are given soil type S¢ Soft Soil Profile. A mgjority of

the development of the site is proposed to occur in the area east of locality in soil type Se. For

this reason we are designating the soil type for the site as S¢ as defined by the guidelinesin the
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2001 edition of the California Building Code (CBC). As per Chapter 16, Section 1636.2 The Soft

Sail Profile (Sg) is classified as having an average shear wave velocity of less than 180 m/sec.
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GEOLOGIC AND SOIL ENGINEERING CONCLUSIONS
Seismic Hazards: The site is located in the seismically active Monterey Bay region of the Coast

Ranges Geomorphic Province (Figure 5). The closest earthquake fault zone is the San Andreas
fault, located 30-km to the northeast. The California Division of Mines and Geology has
classified the San Andreas fault (Creeping segment) as a Type A Fault for purposes of the 2001
CBC (CDMG, 1998). The San Andreas fault Creeping segment can expect a (M6.2) earthquake
with an approximate 61 year recurrence interval (Cao et a, 2003). Stronger earthquakes could be
experienced at the site similar to the 1906 event with a maximum magnitude of (M7.9) with a

recurrence interval of 210 years (Petersen et a, 1996).

Surface Fault Rupture: The site is not located within an Earthquake Fault Zone as established in
accordance with the Alquist-Priolo Earthquake Fault Zoning Act of 1972. However a fault of

unknown activity has been mapped on site. The northwestern portion of the site where the fault
is mapped has been designated Zone 4F for our Relative Geologic Hazard Map (Sheet 3). This
area has moderate potential for surface fault rupture. The remaining portion of site has low

potential for surface fault rupture.

Historical Earthquakes. During recent historic times moderate to large earthquakes have caused

significant damage to man made structures in the greater Monterey Bay area. These include the
following:

1857 San Andreas Fault: A large quake occurred on the San Andreas fault, rupturing from
Parkfield south to Wrightwood, on January 9, 1857. The quake had an estimated magnitude of
7.8. Very severe shocks were felt in Sacramento and a cabin was knocked down in the Cholame

area (Rosenberg, 2001).

1881 Parkfield: On February 2, 1881 a 5.6 magnitude quake occurred in the Parkfield area
knocking down several adobe structures and chimneys. Springs and cracks were also noted in the
area of the quake (Rosenberg, 2001).
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1901 Parkfield: A magnitude 5.8 struck the Parkfield area on March 2, 1901. Again many
chimneys were damaged and cracks in the ground were noted. A small tsunami also occurred in

the Monterey Bay. (Rosenberg, 2001)

1906 California: The 1906 (M,~8.0) “San Francisco earthquake’, which ruptured a portion of
the active San Andreas fault from approximately San Juan Bautista to Cape Mendocino, caused
severe damage in parts of the Monterey-San Francisco Bay area and throughout California. The
earthquake occurred on April 18, 1906 and caused severe ground shaking, ground settlement,
liguefaction, and structural damage to buildings in Monterey, Santa Cruz, and San Benito
Counties (Lawson, 1908). The most significant earthquake effects in the area of the site and
vicinity were the sinking of the Salinas River bed in the areas of King City and San Ardo.
(Rosenberg, 2001). Ground water flow changes were also common. At Paraiso Springs the
temperature and flow of water had been decreasing for “some time” before the quake (Lawson,
1908). After the quake the temperature and flow of the springs returned too its previous values
(Lawson, 1908).

1922 Parkfield: The March 10, 1922 earthquake that struck the Parkfield area was a magnitude
6.1. It caused ground cracks six to twelve inches in width and a quarter-mile long in the Chalome
Valley (Rosenberg, 2001). Chimneys were knocked down and some housed suffered structural

damage. An oil pipeline was also damaged in the area.

1926 Monterey Bay Doublet: On October 22, 1926 two magnitude 6.1 earthquakes an hour apart
occurred in southern Monterey Bay. Numerous buildings experienced damage and cracking on
the Monterey Peninsula and in Salinas. It is postulated that the earthquakes occurred on either
the San Gregorio fault or Monterey Bay fault zone (Rosenberg, 2001).

1934 Parkfield: A magnitude 6.1 earthquake again struck the Parkfield area on June 7, 1934.

Again this quake caused fracturing of the ground surface and broke the oil pipeline in the area.
Chimneys and houses were also damaged in the area (Rosenberg, 2001).
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1938 Sonewall Canyon: On September 27, 1938 a magnitude 5.0 quake occurred in the
Stonewall Canyon area northeast of Soledad. Details of the damage caused by this quake are
unknown. This is the closest quake of magnitude 5.0 or greater to the site at approximately 17-
km away.

1989 Loma Prieta: The October 17, 1989 (M,, 7.1) Loma Prieta earthquake, which is believed to
have occurred on an oblique-dlip blind thrust closely associated with the San Andreas fault, also
caused significant damage in the San Francisco and Monterey Bay areas. It was the largest
earthquake to strike this region of California since the California earthquake of 1906. The effects
of this earthquake was felt over an area of 400,000 square miles and resulted in 74 deaths, 3,757
injuries, 12,000 homeless, and over $6 billion in property damage (Plafker & Galloway, 1989).
In Monterey County 19 homes were destroyed, 341 homes damaged, two deaths and 14 people
injured, and causing approximately $118 million in damages (Rosenberg, 2001). The southern
Salinas Valley suffered little damage as a result of this quake. The liquefaction experienced in
the 1906 quake was absent during this event. The explanation given by Rosenberg, 2001 for the
differences in liquefaction occurrence is differences in ground water table at the time of rupture.
Groundwater was likely higher in 1906 as they had a wet winter, and the 1989 quake occurred
after several years of drought.

As part of our historical earthquake research, we performed a database search of the Northern
California Earthquake Data Center catalog for earthquakes with magnitudes greater than 5.0
within an approximate 100km radius of the site for the years between 1910 to 2004. The
database research indicated a total of 87 events within our search parameters. The December 22,
2003 Paso Robles earthquake and the September 28, 2004 Parkfield earthquake were within the
search radius. The closest earthquake was the Stonewall Canyon earthquake of 1938.

Ground Shaking: The 1906 (M,~8.0) “San Francisco earthquake”, which ruptured a portion of
the active San Andreas fault from approximately San Juan Bautista to Cape Mendocino, caused
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severe damage in parts of the Monterey-San Francisco Bay area. Its epicenter was located
directly west of the Golden Gate, approximately 183 kilometers northwest of the site. The
earthquake occurred on April 18, 1906 and caused severe ground shaking and structural damage
to buildings in Monterey and San Benito Counties (Lawson, 1908). The 1989 (M,, 7.1) Loma
Prieta earthquake, which is believed to have occurred on an oblique-slip blind thrust closely
associated with the San Andreas fault, also caused significant damage in Monterey County. The
epicenter of this event was located in the Forest of Nicene Marks State Park, approximately 80
kilometers northwest of the site. Strong ground shaking associated with major earthquakes along
the San Andreas and related faults will undoubtedly occur at the site in the future. The State of
California estimates the peak ground acceleration with a 10 percent probability of being
exceeded in a50-year period in the vicinity of the site to be >0.35 to 0.45g (Petersen et al, 1996)
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Seismic Design Parameters. As previously stated we have classified the soil profile as Soft Soil
Profile (Sg) as defined in the guidelines in the 2001 CBC, Section 1636.2 (average shear wave
velocity for the upper 30 meters is less than 180 m./sec.). We have determined the appropriate

seismic coefficients to be used for the design of the structure according to the 2001 CBC.

TABLE 2
Near Source Factors & Seismic Coefficients
Seismic Source Fault Type | Distance Na Ny C. Cv

Rinconada B 15kmE 1.3 1.6 0.47 | 154
Fault

Liquefaction, Lateral Spreading, and Dynamic Compaction: Liquefaction is the transformation

of soil from a solid to a liquid state as a consequence of increased pore-water pressures, usually
in response to strong ground shaking, such as those generated during a seismic event
(earthquake). Liquefaction is most commonly associated with Holocene age deposits where the
groundwater is less than 30 feet below the surface and the anticipated peak ground acceleration
(PGA) having a 10% probability of being exceeded in 50 years is greater than 0.2g (Arulmoli et.
al., 1999). Liquefaction most often occurs in Holocene age loose saturated silts, and saturated
poorly graded fine-grained sands. However, some cohesive clay soils can be subject to strength
loss even under relatively minor strains. All but two borings, B-17 and B-19, that encountered
ground water meet the above stated criteria of a PGA higher than a 0.2 and ground water at less
than 30 feet below the ground surface. Data collected from exploratory borings were used to
evauate the liquefaction potential of the site using the “Liquefy 2” computer program developed
by Thomas F. Blake. Each boring which encountered ground water, Borings 1, 3, 5, 7, 9, 11, 13,
17, 23, was evaluated using a peak ground acceleration of 0.47g, and a maximum magnitude
earthquake of 7.5. Of the nine borings evaluated, only boring B-23 has a factor of safety greater
than 1.0 for the entire depth of the boring. Therefore it is our opinion that the potential for
liquefaction at the site is high. As a result we are recommending a supplemental liquefaction
study be conducted in the areas where high ground water was encountered (Zone 3L) to quantify

the hazards associated with soil settlement due to liquefaction.
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Dynamic compaction occurs when loose, unsaturated soils densify in response to ground shaking
during a seismic event. Because loose soils were encountered on the site, it is our opinion that
the potential for dynamic compaction is high in areas designated as Zone 3L.

Ridge-Top Shattering: Ridge-top shattering was well documented after the 1971 San Fernando
earthquake and also occurred during the 1989 Loma Prieta earthquake in the Santa Cruz

Mountains. The phenomenon occurs most commonly on the crests of sharp ridges, where seismic
shaking energy is concentrated as in the chimney of a building. Shattering can effect both soil
and the underlying bedrock and gives the appearance of plowed ground (Barrows, 1975; Kahle,
1975). The site lacks sharp ridgelines typical of ridge-top shattering failures, therefor the
potential for ridge-top shattering is considered to be low.

Landdliding and Slope Stability: The steep slopes underlain by the Tierra Redonda Formation

that flank Paraiso Springs Valley and Indian Valley are very prone to slope failure. Numerous
debris avalanches and debris slides of varying ages are present on these slopes. All steep slopes
of the Tierra Redonda have been given the designation Zone 4D or 4S, mgjor geologic hazard
potential for debris flow and sliding, on our Relative Geologic Hazards Map (Sheet 3).

Flood Hazards: According to the National Flood Insurance Program map Panel Number 060195
0350 D (FEMA, 1984) the site is not located within a flood zone. However flooding of the site

near the current hot spring did occur in March of 1995. This flood was the result of channeling

the drainage into a culvert of insufficient diameter. Brush, rocks and other stream debris clogged
the culvert and caused the drainage to overflow (Sheet 1, Locality 2). The flood that resulted
caused significant damage to the road and pools below. To help prevent future incidences like
the 1995 flood, on site stream channels may need to be enlarged. On site stream channels will
also need to be cleared and maintained. Culverts and bridges should be designed to not cause

restrictions to flow in the stream channdl.
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Erosion: The site soils and earth materials are erodible. Stringent erosion control measures
should be implemented to provide surficial stability of existing and proposed graded cut/fill
slopes.

Soil Expansion: Expansive soils experience volumetric changes with changes in moisture

content, swelling with increases in moisture content and shrinking with decreasing moisture
content. These volumetric changes that the soil undergoes in this cyclic pattern can cause distress
resulting in damage to concrete slabs and foundations. The Atterberg limits tests performed on a
near surface soil samples resulted in plasticity indexes of 9 to 23. These values indicate that the
near surface soil (upper 5-feet) typically has alow expansion potential. No special measures are

required to mitigate soil expansion.

GEOLOGIC CONSTRAINTS & PROPOSED DEVELOPMENT

One of the purposes of this report was to evaluate the site geologic constraints and develop a

relative geologic hazard assessment, within the framework of the proposed devel opment. For the
purposes of land use planning, the term geologic hazard indicates a naturally occurring surface
or subsurface constraint caused by existing site geologic conditions. Potential risks can usually
be assessed and mitigated to an acceptable level by analyzing these constraints.

Preparing a relative geologic hazards map involves interpreting site topography, soil and rock
type, groundwater conditions and geologic structure. In order to provide a useful framework for
project planners, we have prepared a map depicting the relative geologic hazards (Sheet 3). This
map is aresult of the interpretation and compellation of our findings from site geologic mapping,

subsurface exploration, aerial photographic review, and literature review.

The relative geologic hazards map (Sheet 3) has been divided into for zones of relative geologic
risk from low (Area 1) to high (Area 4). These zones have been further subdivided into areas of
specific hazards related to potential risk for faulting (F), liquefaction (L), debris flow (D) and
landsliding (S). The project planners must understand that the geologic hazards map should be
utilized as a guideline for planning purposes, and is not a substitute for the recommended design
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level site specific investigations. While solid or dashed lines delineate the hazard areas, the
actual boundaries between the hazard areas are gradational. The following presents an overview
of the relative geologic hazards for the areas of proposed site development, and their potential

mitigative measures.

Areal—L ow Geologic Hazard Potential

Proposed development within this area includes; the Estate Lots, northern portion of the Paraiso
Institute, the majority of the Hillside Village Condominiums, western portion of the Casitas area,
northern portion of the Teahouse Complex and western portion of the Sports Center. No special
mitigative grading or foundation measures are required for site development in this area.
Building foundations may consist of either conventional cast-in-place footings or pier and grade
beam foundations depending on slope gradients. A site-specific design level soil engineering
investigation is recommended once the actual building locations and preliminary grading plans
have been completed. This hazard area associated with an “ordinary level of risk”. (See

Appendix D)

Area 2D —Minor Geologic Hazard Potential — Debris Flow

Proposed development within this area includes the western portion of the Sports Center.
Mitigation measures to protect development in this area should include adequate design of site
storm drain facilities for post-development runoff, and debris flow walls and basins in the
upstream drainages. Building foundations may consist of conventional cast-in-place footings. A
site-specific design level engineering geologic and soil engineering investigation is
recommended once the actual building locations and preliminary grading plans have been
completed. This hazard area associated with an “ordinary level of risk”. (See Appendix D)

Area 2S—Minor Geologic Hazard Potential - L anddlide

Proposed development within this area includes the northwestern portion of the Hillside Village
Condominiums. Mitigation measures to protect development in this area should include
appropriate grading techniques & methodology and adequate design of site drainage facilities for
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post-development runoff. Building foundations should consist drilled pier and grade beam
foundations. A site-specific design level engineering geologic and soil engineering investigation
is recommended once the actual building locations and preliminary grading plans have been
completed. This hazard area associated with an “ordinary level of risk”. (See Appendix D)

Area 3L —Moderate Geologic Hazard — L iqguefaction Potential

Proposed development within this area includes the Biolarium, Living Machine, Nursery,
Winery, Day Spa, Hamlet Town Square, Hotel, Conference Center and eastern portion of the
Casitas. Mitigation measures to protect development in this area could include structural
strengthening of buildings to resist predicted ground settlements (if small), placement of a
sufficiently thick layer of engineered fill to resist predicted ground settlement, utilization of post
tension or mat slab foundations, or a combination of the above noted measures. A site-specific
supplemental liquefaction investigation prepared in accordance with CDMG Specia Publication
117 should be performed prior to the completion of preliminary grading plans. This hazard area
associated with an “ordinary level of risk”. (See Appendix D)

Area 3D — M oder ate Geologic Hazard — Debris Flow Potential

Proposed devel opment within this area includes the southern portion of the Casitas and Teahouse

areas. Mitigation measures to protect development in this area should include appropriate
grading techniques & methodology and adequate design of site drainage facilities for post-
development runoff. Debris flow basins and diversion structures are recommended to protect
future development from debris flow source areas. Building foundations may consist of
conventional cast-in-place footings. A site-specific design level engineering geologic and soil
engineering investigation is recommended once the actual building locations and preliminary
grading plans have been completed. This hazard area associated with an “ordinary level of risk”.
(See Appendix D)
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Area 3S— Moderate Geologic Hazard — L anddlide Potential

Proposed development within this area includes the southwestern portion of the Hillside Village
Condominiums. Mitigation measures to protect development in this area should include
appropriate grading techniques & methodology and adequate design of site drainage facilities for
post-development runoff. Building foundations should consist drilled pier and grade beam
foundations. A site-specific design level engineering geologic and soil engineering investigation
is recommended once the actual building locations and preliminary grading plans have been
completed. This hazard area associated with an “ordinary level of risk”. (See Appendix D)

Area 3DS—Moder ate Geologic Hazard — Debris Flow and L andslide Potential

Proposed development within this area includes the north-central portion of the Hillside Village
Condominiums. Mitigation measures to protect development in this area should include
appropriate grading techniques & methodology and adequate design of site drainage facilities for
post-development runoff. Debris flow basins and diversion structures are recommended to
protect future development from debris flow source areas. Building foundations should consist of
drilled pier and grade beam foundations. A site-specific design level engineering geologic and
soil engineering investigation is recommended once the actual building locations and
preliminary grading plans have been completed. This hazard area associated with an “ordinary
level of risk”. (See Appendix D)
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RECOMMENDATIONS

The following recommendations are drawn from the data acquired and evaluated during this

investigation for the proposed project.

Geologic
In our opinion, the site is suitable for the proposed development provided that the

recommendations contained herein are strictly adhered to and implemented in the design and
construction. These recommendations have been prepared assuming that Landset Engineers, Inc.
will be commissioned to review proposed site development and grading plans prior to
construction and provide design level engineering geologic recommendations. Soil and
groundwater conditions can deviate from the conditions encountered in the exploratory borings,
if significant variations in the subsurface conditions are encountered during construction, it may
be necessary for Landset Engineers, Inc. to review the recommendations presented herein, and
recommend adjustments as necessary.

1. Anadditional site-specific supplemental liquefaction study should be performed for proposed
development located in Zone 3L. The supplementa liquefaction study should be performed
in accordance with the guidelines contained within the California Division of Mines &
Geology Specia Publication 117, as adopted by the State Mining and Geology Board in
accordance with the State of California Seismic Hazards Mapping Act of 1990. It is
recommended that the supplemental liquefaction study should include cone penetrometer test
(CPT) borings and additional laboratory testing in order to more accurately characterize the
site subsurface conditions and estimate potential ground settlements as a result of
liquefaction.

2. Prior to construction, the location of proposed areas to be developed including building
envelopes, roadways, drainage, utilities, and leachfield improvements should be reviewed by
the project geologist for proposed development located in geologic hazard zones 2, 3 and 4.
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The purpose of this review is to provided additional engineering geologic design level
criteria verify setbacks from slopes, landslides and other identified geologic hazards.

3. Structures designed for human occupancy shall be designed according to the current edition
of the CBC. Structures should be designed for a mean peak horizontal ground acceleration of
0.479.

4. The project geologist must review and approve al project grading plans prior to submittal to
the governing jurisdiction. The purpose of this review is to examine the slopes for overall
stability and to provide additional recommendations if site conditions differ from those
identified during the course of this investigation.
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Soil Engineering

In our opinion, the site is suitable from a soil engineering standpoint for the proposed
development provided that the recommendations contained herein are implemented in the design
and construction. The following preliminary recommendations are presented as guidelines to be
used by project planners and designers for the soil engineering aspects of the project design and
construction. These recommendations have been prepared assuming that Landset Engineers, Inc.
will be commissioned to perform additional design level investigations, review proposed grading
and foundation plans before construction, and to observe, test and advise during earthwork and
foundation construction. Soil and groundwater conditions can deviate from the conditions
encountered at the boring locations. If significant variations in the subsurface conditions are
encountered during construction, it may be necessary for Landset Engineers, Inc. to review the

recommendations presented herein, and recommend adjustments as necessary.

Site Preparation and Grading

1 The soil engineer should be notified at least ten (10) working days prior to any site
clearing or grading so that the work in the field can be coordinated with the grading
contractor, and arrangements for testing and observation services can be made. The
recommendations contained in this report are based on the assumption that Landset
Engineers, Inc. will perform the required testing and observation services during grading
and construction. It is the owner’s responsibility to make the necessary arrangements for

these required services.

2. Prior to grading, construction areas should be cleared of obstructions, buried structures &
utilities, and other deleterious materials. Site clearing should be observed by a field
representative of Landset Engineers, Inc. Voids created by remova of material as
described above should be called to the attention of the soil engineer. No fill should be

placed unless a representative of this firm has observed the underlying soil.
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3. Following site clearing, the upper 1 to 4-feet of native soil should be overexcavated from
the building areas. The actual depth of subexcavation should be determined by additional
design level soil engineering investigations. Building areas are defined as the soils within
and extending a minimum of 5 feet beyond the foundation perimeters and structural fill

areas.

4, The soils exposed by overexcavation should be scarified 8 inches; moisture conditioned
to above optimum moisture content, and compacted to at least 90% of maximum dry
density. Where referenced in this report, percent relative compaction and optimum
moisture content shall be based on ASTM test D1557-91. Areas to receive structural fill
outside the building pad should be scarified and recompacted in a similar manner.

5. In order to limit the potential for differential settlement of conventiona footings,
foundations should not be supported on both fill and cut. Therefore, we recommend that
the cut side of the building area should be overexcavated (undercut). The proposed
grading within the building area should be designed so that no more than 5 feet of
differential fill thickness exists below foundations. The portion of the building
foundations bearing on cut should be undercut at least 3 feet below the proposed building
pad so that the entire foundation is bearing on a uniform layer of compacted fill. Deeper
overexcavation may be necessary in order to satisfy the differential fill thickness
recommendations. The use of post-tensioned slabs may reduce or eliminate the need to

undercut cut/fill pads

6. If structura fill is to be placed on slopes steeper than 6:1 (horizontal to vertical),
keyways should be established at the toe of the proposed fill slopes. The keyways should
have minimum widths of 10-feet and should be sloped approximately 2% back into the
hillsides. The keyways and subsequent upsiope benches should penetrate into sufficiently
stable material at determined by the soil engineer at the time of grading.
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10.

11.

12.

If structural fill isto be placed on slopes steeper than 10:1, the slopes should be benched.
The benches should have a minimum width of 10-feet and should be sloped
approximately 2% back into the hillsides. The soil engineer will determine the depth,

scarification, and recompaction of the bench bottoms at the time of grading.

If fill over cut slopes are to be constructed, keyways should be established at the cut/fill
daylight lines. The keyways should have minimum widths of 10-feet and should be
sloped approximately 2% back into the hillsides. The keyways and subsequent upsiope
benches should penetrate into sufficiently stable material as determined by the soil
engineer at the time of grading.

The soil engineer should also observe keyways and benches to assess the need for
subsurface drains (subdrains). Subdrains in other areas may aso be recommended
depending on the grading plan and site conditions observed at the time of grading.

Fill slopes should be constructed at a maximum finished slope inclination of 2:1
(horizontal to vertical). Fill slopes should be overfilled and trimmed back to competent
material. Further compaction of exposed fill slope faces using sheepsfoot rollers or
tracked equipment may be recommended by the soil engineer. Cut slopes should be

constructed at an inclination of 2:1.

Fill, material should be placed in thin lifts, moisture conditioned to a level above
optimum moisture content, and compacted to a minimum of 90 percent of maximum dry
density. Prior to compaction, the soil should be cleaned of any rock, debris, and

irreducible material larger than 3-inches in diameter.

Fill material should consist of non-expansive Select Structural Fill. Select Structural Fill
is defined herein as a native or import fill material which, when properly compacted, will
support foundations, pavements, and other fills without detrimental settlement or

expansion. Select Structural Fill is specified as follows:
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13.

Select Structural Fill

Clean native soil may be utilized, but import fill shall have a Plasticity Index of lessthan 12;
Be free of debris, vegetation, and other deleterious material;

Have a maximum particle size of 3-inchesin diameter;

Contain no more than 15% by weight of rocks larger than 21/2-inches in diameter;

Have sufficient binder to allow foundation and unshored excavation stand without caving;
Prior to delivery to the site, a representative sample of proposed import should be provided to
Landset Engineers, Inc. for laboratory evaluation.

In areas to be paved, the upper 12-inches of subgrade soils and all aggregate base should
be compacted to a minimum of 95 percent of maximum dry density. Aggregate base and
subgrade should be firm and unyielding when proofrolled by heavy rubber-tired

equipment prior to paving.

Foundations

14.

The buildings may be supported by conventional continuous and spread (pad) footings,
drilled pier & grade beam, or by post-tensioned slab foundations (see Geologic
Constraints and Proposed Development section of this report for recommended
foundation type).

Conventional Footings

15.

The buildings may be supported by conventional continuous and spread (pad) footings
supported on recompacted soil. Footings should have minimum depths of 12-inches
below lowest adjacent grade for single story structures, and 18-inches below lowest
adjacent grade for two story structures, and 24-inches below lowest adjacent grade for
three story structures. For the above conditions, the footings for a proposed structure may
be designed for an allowable bearing pressure range of 1,000 to 3,000ft* for dead plus
live loads. Footings should be reinforced as directed by the architect/structural engineer.
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16.

17.

18.

Post construction total and differential settlements of foundations are expected to be
about Y2 to 1%inch from static loading. Estimated foundation movements due to

seismically induced settlement as a result of earthquakes could be higher.

Footing excavations should be observed by a representative of this firm prior to
placement of formwork or reinforcement. Concrete should be placed only in foundation

excavations that have been kept moist, and contain no loose or soft soil debris.

Footings located adjacent to other footings or utility trenches should have their bearing
surfaces founded below an imaginary 1:1 (horizontal to vertical) plane projected upward

from the bottom edge of the adjacent footings or utility trenches.

Pier & Grade Beam Foundations

19.

20.

21.

22.

Drilled friction and/or end bearing pier and grade beam foundations should penetrate
through any engineered fill and/or topsoil and bear entirely into the dense native bedrock

materials.

Foundation piers should be 12 to 18-inches in diameter and should be spaced apart at
least 3 pier diameters, center to center. These cast-in-place concrete piers should be

reinforced as directed by the project architect/structural engineer.

The piers should penetrate through any fill or topsoil, and a minimum of 5 feet into
bedrock material as verified by a representative of this firm at the time of drilling.
Overall piers depths should be at least 8 to 10-feet below lowest adjacent grade.

For the above conditions, the piers for a proposed structure may be designed for an
allowable skin-friction range of 250 to 500 psf. for pier lengths in bedrock for dead plus
live loading. This value may be increased by one-third when considering temporary
additional short-term wind or seismic loading. The support from end bearing of the piers
should be neglected. Due to possible disturbance during drilling, skin friction on the
upper 2-feet of the piers should be discounted in the calculations. Piers should be
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23.

24,

25.

structurally connected to grade beams designed to transfer imposed loads to the

foundation piers.

For calculating resistance to lateral loading, a passive resistance equal to an equivalent
fluid weight range of 250 to 350 pcf. can be used (ultimate value). For pier foundations,
this lateral resistance can be used over two times the cross sectional area of the pier. Only
competent bedrock and engineered structural fill may be utilized in calculating lateral
passive resistance. Additionally, the upper 2-feet of the pier should be ignored in

providing lateral passive resistance.

Post construction total and differential settlements of foundations are expected to be
about Y2-inch from static loading. Estimated foundation movements due to seismically

induced settlement as a result of earthquakes could be higher.

Perimeter foundation piers and piers adjacent to structural concrete slabs-on-grade should
be laterally restrained by concrete grade beams penetrating a minimum of 12-inches
below lowest adjacent grade. Grade beams between interior piers are not considered
necessary. Grade beams should be reinforced as directed by the project

architect/structural engineer.

Post-Tensioned Slab Foundations

26.

27.

Post-tensioned slabs may be utilized to resist differential settlement of the fill material
and/or potentialy liquefiable soils. Post-tensioned slabs should be designed in
accordance with the 2001 edition of the California Building Code and the latest design

recommendations by the Post-Tensioning Institute utilizing the following design criteria:

For the above conditions, the post-tensioned slabs may be designed for an allowable
bearing pressure range of 1,000 to 3,000 pounds per square foot for dead plus live loads.
A qualified structural engineer should design post-tensioned slabs.
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28.

29.

30.

31

A minimum of 4 inches of clean sand should be provided beneath the post-tensioned
slabs. The building pad subgrade should be pre-moistened to a level at or slightly above
optimum moisture content prior to the placement of the clean sand cushion. Clean sand is
defined as a sand (ASTM D 2488-93) of which less than 3 percent passes the No. 200
seve.

To minimize floor dampness, such as where moisture sensitive floorings will be present,
a membrane vapor barrier should be placed at the midsection of the clean sand cushion.
The membrane vapor barrier should be a minimum 10 mil in thickness, and care should

be taken to properly lap and seal the vapor barrier, particularly around utilities.

To limit the potential for subsurface moisture to enter the underlying sand cushion, the
perimeters of the post-tensioned slabs should be thickened to penetrate below the bottom
of the sand cushion layer.

Post-tensioned slabs should be constructed and maintained in accordance with the latest
procedures as specified by the Post-Tensioning Institute. Plumbing through the slabs,
utility connections, exterior flatwork, and drainage systems should be designed to
accommodate the specified differential settlement conditions as determined by additional
design level investigations.

Conventional Slabs-on-Grade and Exterior Flatwork

32.

33.

For buildings utilizing conventional footings, interior slabs-on-grade should have a
thickness of 4 to 6-inches. It should be noted that the project structural engineer might
require thicker slab sections to provide the necessary support for the anticipated
structural loads. Conventional concrete slabs-on-grade should be reinforced with steel as
specified by the structural engineer.

To minimize floor dampness, such as where moisture sensitive floorings will be present,

a section of capillary break material at least 4-inches thick covered with a membrane
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vapor barrier should be placed between the floor slab and the compacted soil subgrade.
The capillary break should consist of a clean, free draining material such as %2 to ¥+inch
drainrock with not more than 10 percent of the material passing a No. 4 sieve. The
drainrock should be free of sharp edges that might damage the membrane vapor barrier.
The membrane vapor barrier should be a minimum 10 mil in thickness, and care should
be taken to properly lap and seal the vapor barrier, particularly around utilities. The sand
cushion should be lightly moistened immediately prior to concrete placement.

Exterior concrete flatwork such as driveways, patios and sidewalks should be designed to
act independently of building foundations. Exterior flatwork should be constructed on
compacted soil subgrade moisture conditioned to over optimum moisture content.
Reinforcement and joint spacing should be at the direction of the architect/structural

engineer.

Utility Trenches

35.

36.

37.

On-site soils should be properly shored and braced during construction to prevent
doughing and caving of trench sidewals. The contractor should comply with the
Cal/OSHA and local safety requirements and codes dealing with excavations and
trenches.

A select non-corrosive, granular, material should be used as bedding and shading
immediately around underground utility pipes and conduits. Native soils may be used for
trench backfill above the select material.

Trench backfill in landscaped or unimproved areas should be compacted to a minimum of
85 percent of maximum dry density. Trench backfill beneath asphalt and concrete
pavements should be compacted to a minimum of 95 percent of maximum dry density.
Trench backfill in other areas should be compacted to a minimum of 90 percent of

maximum dry density.
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38.

The bottoms of utility trenches that are parallel to foundations should not extend below
an imaginary plane sloping downward at a 1:1 (horizontal to vertical) angle from the

bottom outside edges of foundations.

Site Drainage

39.

40.

41.

42.

The site soils are highly erodible and a drainage & erosion control plan is essential to the
project. Fluctuations of moisture contents are a major consideration, both before and after
construction. Site runoff will be substantially increased due to the large paved and
surfaced areas. A comprehensive drainage & erosion control plan is essential to the long-
term sustainability of the project.

Surface drainage should provide for positive drainage so that runoff is not permitted to
pond adjacent to foundations, concrete slabs-on-grade, and pavements. Surface drainage
should be directed away from site improvements at a minimum 2 percent grade for a
minimum distance of 5-feet. Surface drainage facilities should be armored or hard-scaped
to limit erosion potential. If thisis not practicable due to the terrain or other site features,
swales with improved surfaces should be provided to divert drainage away from

improvements.

Roof gutters should be utilized around the building eaves. Roof gutters should be
connected to downspouts, which in turn should be connected to pipes leading to the site
storm drain system. Runoff from downspouts, planter drains and other improvements
should discharge in a non-erosive manner away from site improvements in accordance

with the requirements of the governing agencies.

The migration of water or spread of root systems below foundations, slabs, or pavements
may cause differential movement and subsequent damage. Landscaping runoff collection

facilities should be incorporated in the project design.
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43.

Cut-off drainage swales should be constructed at the top of al cut and fill slopes. These
drainage swales should be of adequate size to collect surface runoff and flow to an
approved point of discharge in a non-erosive manner. Proper drainage and re-vegetation
of graded slopes is essential to ensure stability.
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QUALITY CONTROL
The conclusions and recommendations contained in this geologic report and soil engineering

feasibility investigation are preliminary in nature. We recommend that Landset Engineers, Inc.
be retained to review preliminary plans once they are available. Additionally, we should provide
final engineering geologic, grading, foundation, and retaining wall design criteria based on a site
specific design level investigations once the proposed site usage, construction type, locations and

anticipated loads are known. These services are beyond the scope of thisinvestigation.

The following items should be performed, reviewed, tested, or observed by this firm:
» Design level engineering geologic and soil engineering investigation(s)
* Final grading and foundation plans
 Site stripping and clearing
» Overexcavation
» Scarification and recompaction
* Fill placement and compaction
» Foundation excavations
 Underground utility backfill and compaction.
» Compaction of subgrade and Class 2 A.B. in areas to be paved.

If Landset Engineers, Inc. is not retained to provide design level engineering geologic services,
design level soil engineering services, or construction observation and compaction testing, we
shall not be responsible for the interpretation of the information by others or any consequences

arising therefrom.
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LIMITATIONSAND UNIFORMITY OF CONDITIONS

The preliminary recommendations contained in this report are based, in part, on certain plans,
information, and data that has been provided to us. Any changes in those plans, information, and
data will render our recommendations invalid unless we are commissioned to review the changes
and to make any necessary modifications and/or additions to our recommendations. The criteria
in this report are considered preliminary until such time as they are modified or verified by the
engineering geologist or soil engineer in the field during construction. No representation,
warranty, or guarantee is either expressed or implied. This report is intended for the exclusive
use by the client and the client’s architect/engineer. Application beyond the stated intent is
strictly at the user'srisk.

The recommendations of this report are based upon the assumption that the soil/rock conditions
do not deviate from those disclosed in the borings or geologic maps. If any variations or
undesirable conditions are encountered during construction, Landset Engineers, Inc. should be
notified so that supplemental recommendations can be given.

This report is issued with the understanding that it is the responsibility of the owner, or his
representative, to ensure that the information and recommendations contained herein are called
to the attention of the Architects and Engineers for the project and incorporated into the plans,
and that the necessary steps are taken to ensure that the Contractor and Subcontractors carry out
such recommendations. The conclusions and recommendations contained herein are professional
opinions derived in accordance with current and local standards of professional practice.

The findings of this report are valid as of the present date. However, changes in the conditions of
a property can occur with the passage of time, whether due to natural processes or to the works
of man, on this or adjacent properties. In addition, changes in applicable or appropriate standards
may occur, whether they result from legidlation or the broadening of knowledge. Accordingly,
the findings of this report may be invalidated, wholly or in part, by changes outside of our
control. Therefore, this report should not be relied upon after a period of three years, without
being reviewed by Landset Engineers, Inc. from the date of issuance of this report.

This report does not address issues in the domain of the contractor such as, but not limited to,
loss of volume due to stripping of the site, shrinkage of fill soils during compaction,
excavatability, and construction methods. The scope of our services did not include any
determination or evaluation of soil corrosion potential, environmental assessment of wetlands,
radioisotopes, hydrocarbons, hazardous or toxic materials, or other chemical properties in the
soil, surface water, groundwater or air, on or below or around the site.
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FIGURES

Figure 1, Vicinity Map
Figure 2, Regional Geologic Map
Figure 3, Geologic Vicinity Map
Figure 4, Explanation to Geologic Vicinity Map
Figure 5, Regional Fault and Seismicity Map
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APPENDIX A

Unified Soil Classification System
Key to Logs of Borings
Soil Terminology
Exploratory Boring Logs B-1 through B-29
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KEY TO LOG OF BORINGS

b

-
= 5] _
t P o 2 - Cescripircn w3
= £ 5 2 4 o7
L = m = & o
iF] o - Lty =] a =
& s 0 o o =
- Sheiby Samplar
I I Thim wated. 37 dameter, 3 # long. hydrauscaliy advancsd.
3
. Madified Caifornia Samipler
4 3" dam spht-barrel sampler with brass iners driven by
a 140 Ik hammer with a drop of 30°
- Stanoard Perstration Test (S5T) Sampier
2" diarr. spli-barrel sampler driven by a 140 %o hamimer
with a drop of 307
Buik Sample
o « Loose sof remowved foe testing.
b
g California Sample-
. - 25" diwm split-berrel sampler with brass iners ariven by
HH a 140 Ik hamrer with a drop of 207
Shaded area denotes sampls taken.
17
. - Hand 3ampler {2 5" diam doven by hand. GroLrater V
13 L anle e duling
anng
15 Contrwgus Core Sampler
-« 84 mim Chrrstianson Sampler Crourmvater
e aHer drilling
6 Secpage
= Approximate blows par foot
.
i Soit ing denotes sol or Iithulogic change
=EJ . -
Cashad ine denates gradianoral or spfroximats sai
0 of Ihaloa change
Heavy ine denates terminatian of Boring
tF = Mo samnle resoveren
G s Dhgturoed saeepe

DandSet

cnaineers. tno.

Sahman, AL

Figure

I
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S0JL TERMINOLOGY
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EXPLORATORY BORING LOG No. B-1pg1of2
PROJECT:; Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: IMS
BORING DIAMETER: 8" HS BORING DEPTH: 45.0' GROUNDWATER DEPTH: 6.5
- ] ;- -
g 2 3 R
& " _; g % Descriplian 38 ._:E’ ‘EE.L__)
S N S
& & 3 = £ ] '
G
[P Qal 2: Alluvium {Holocena} 30
1 & Dark yellowish brown clayey SAND, medium dense. dry
lo saghtly maist well gradea
2
1-1 iz 4 5 Dense. shghty moist Lh &
5
&
-2 ta 25 Medium dense sightly most. increase fines contan: 123 ?v
g
3
Motlled ight gray and Erownish orange weil grade SAND with S
0 ctay, medium danse. very maigt
3 13 30 5 o
1w
13
1
5
15
2 12 Cceasienal ifteroeds of discontinuous coarse graines angular 125
poorly graded sand anc clay
v
ia
=

i

Py

an

Madium dense. saturatad

Colar cnang_ed E--ilgrﬁra;{éﬂ slve. race fines

LandSet

Ergineers, nc,

S50 B Crasy Boree Laryss 29 Saonas D5 G630

T§3° 445 G570 T5a0B31- 243 3507 -andscl@dan oo

Figure
A-S




EXPLORATORY BORING LOG No. B-1pg2of2

PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE Ho. LSW-0337-01
CRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY; =1
BORING DIAMETER: 8" HS BORING DEPTH. 450" GROUNDWATER DEPTH. 6.5
- T = ..
[ = o -
@ £ c - @
— 4 s [ v RN
& " o g o Jescripioan @t e = I
c = = " [ B
= = 5 x = =
= T H 3
Ot N o L L
z7 Lignt grayish olive well graded SAND. medium cense B
saturated. trace fines
24
3
3
!
il i 12
34
CE I . L o
Color changed to moderate gray
a5
2% 1- "| He
57
%
Vs !
4 ! i Loose B
A5 i
a4
4D - Medium dense LA
4 i
TO @ 45.0°
GROUNDWATER ENCOUNTERED @ 12.0°
GROUNDWATER ENCOUNTERED @ 6.5
30 MINUTES AFTER DRILLING
Water semperatlure 734 F
hgrt sulfar odar
La ndset 220§ Craz, -otee Sanvse Boo hainss DA BRI Figure

Engineers, Inc. P Ad3-5270 Fae 2370 e 2E0T rErndselilac tuY A-d




EXPLORATORY BORING LOG No., B-2

PROJECT,; Paraisc Hot Springs DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01
ORILLER: California Geotech DRILLING METHOD: B-24 LOGGED BY: 1045
BORING DIAMETER: 4" 58 BORING DEPTH: 21,5 GROUNDWATER DEPTH: NIA
= = if
o T 5 e
g z 0 z .L‘: Descript gn ;ié
: 53 3 @ i
= S & s 3 = =
] &, O ] [
C
: Qal 2: Alluviom {Holocene) =ty
1 Dark reddish brown clayey SAND. dense dry 10-20% fines.
fina te coarse sand
2
3
= 48 B L K =
a
5____"__‘____________ R
Color change to pinkish brown
2.z C L0iE" 15 1031
T '~ Colorchange to dark reddish brown i
i
13
2.z ; s iT Oriller added water, race fine angular gravel. fines ciayey o
12
14
Cirrding hard
I3}
2-4 25 L a
1%
I i
o5 I3 Sampie 15 mpig! i
Iz TD @ 215
MO GROUNDWATER ENCOUNTERED
oh
Landset 20 B Crary Hovse Sunyon RY Sawras DA DEROT Figure

enginecrs, inc. (B2 4al BOTY Fax 84442 3307 mneset@ac com A-5




EXPLORATORY BORING LOG No. B-3pg10of2

PROJECT; Paraiso Hot Springs DATE DRILLED: 23-Aug-0d FILE Mo, LSW-0327-01
DRILLER; Exploration Geoservices ORILLING METHOD: B-56 LOGGED BY: BR
BORING DIAMETER: 8" HS BORING DEPTH: 3.0 GROUNDWATER DEPTH: 15.0'
% ] 3 -
g 2 E - I
S © u x & Deseript on 5 .;'_;‘_’ &2
£ 5 £ 2 2 Ry
x @ e a 2 - = C
[l oy ] (] 4%
Qal 2; Alluvium [Holocene) Y
i Yellowish brown silty SAND. Ioose. shgbtly most, well
graded, trace gravel
]
3
31 2 a2 e 1540
E]
5
a2 17 =45 Medium dense, shght y masst to mast [ ‘iz
5
4
Light yellowish brown well graded SAND. mediom dense Iy
12 MOoIS] 19 vary maist
e 125 a9 156 3

1.4 a Logse, aalurated -

W o I v

Coi{amaﬁg_e !cErk'éﬂr'éyEghﬁciayey. vary Ioase
et to loese. saturated

Zommor §1il° clay aterbeds

*3 Dark yellowish brown ciayey SAND. medwm denge, o
‘ saturated frace q-avel
A
-5 : 'S
Landset 520 5 Crarmy Horss Canyon Bd Santas D4 93G5V rigure
Enginecrs, nc. G310 S45-8300 Faw BIvAd3-385T arase1fac. oo A-B




EXPLORATORY BORING LOG No. B-3pg2of2

PROJECT: Paraiso Hot Springs DATE CRILLED: 23-Aug-04 FILE Ho. LSW-0327-01
DRILLER: Exploration Geoservices DRILLING METHQD: B-568 LOGGED BY: BP
BORING DIAMETER: §" HS BORING DEFTH: 30.0° GROUNDWATER DEPTH: 15.0°
=) _‘3 ‘% g [ . .2:
~ © = g o 3 L
5y " = 2 o Jescrniprign N oL
5z = ¢ g . .
o = - [¥] i) v
& & ] @ E
25 Dark gray well graded SAND with clay medium dense T
saturated. trace of gravel
26
3.7 15 e
20
TO @ 30.0°
GROUNDWATER ENCOUNTERED @ 15.00
GROUNODWATER ENCOUNTERED ¢ 19.0°
30 MINUTES AFTER DRILLING
Water Temp 73.0F
No Gdor
LaI"IdSEt SPLB Deary Hoveer Zppon 8a Ssenas O 23607 Figure

Engineers. lna. (G344 2-EET0 T2 83 442380 lanaselZam oo A




EXPLORATORY BORING LOG No. B-4

FROJECT: Paraiso Hot Springys DATE DRILLED: 23-Aug-04 FILE No. LSW-0327-01
DRILLER: California Geotaech DRILLING METHOLD: B-24 LDGGED BY: M3
BORING DIAMETER: 4" 85 BORING DEPTH: 21.8 GROUNDWATER DEPTH: MIA
= o = x o Dezzr.pt on =gy I ZE
2 2 3 4 i 1 SR
a2 & 5 A g }
u
5.k Qal 2: Altuvium (Holocens) le
1 o Dark reddish brown clayey SAND. medium gense.
dry 1G-20% fines. fing ‘o coarze sand
¥
3
2 3 15 a7
4
&
Gl Ha ~q 5 4 i
:
0
||j — —_—  — e — . _ — —— —_— . -
Colar changs 1o pinkish Brown
n 4-3 g =4 5 L 5
2
12
14
A
Pinkish brown ¢ ayey send with gravel dense. ary 10-20%
W fines. fing to coarse sand. 10-20% ‘ine aravel
a4 [ 4z e
i5
LRk B =
2 To@®as
NO GROUNDWATER ENCOUNTERED
.
24
Lan dSet 5D Crazy borse Cenyen Ba Sa,mgz Do 53607 Figure

Engingers, Ing, 31 AA-BET Fan (827 443 350 lagset@am com A-T




EXPLORATORY BORING LOG No. B-5pg1of2
PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Ang-04 FILE No. LSW-0337-01
CRILLER: Exploration Geoservices DRILLING METHOD: B-58 LOGGED BY: BP
BORING HAMETER: 8" H5 BORING DEPTH; 40.0° GROUNDWATER DEPTH: 11.5'
= E :; e &
S\I ‘f E X 3 _:’.%—n o
£ N o g a Gescript.an e, 2%
= = = W [ : V_J e
s} W a3 W &
BULK tal 2: Alluvium {Holocene): S
1 B Yellowish brown well graded SAND. medium dense.
dry, 5-15% fires
2
3
5 30 4 h J o4
F|
£z 23 m4 5 wary mpist A "B #
y
Dark yeilawish brown clayey SAMD. medium dense, =i
] very most well gradad
10
1%
53 o2 z25 MO v
e
12
14
3
5
o 3 *a e 112
15
14
2
) : E i
| Light alive well graded SANC 10052, saturated G '
22
” o Light odve sanay lean CLAY, sUff, very mois! e
LandSet S20 0 Dragy Horsa Caryon Ao Sanas Do $3877 Figure
Engineers, In¢. (533 dA3-2570 Faw BN A43-RED1 angseriact wom A8




EXPLORATORY BORING LOG

No.

B-5 pg 2 of 2

Engingars, ing.

PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE Mo, LEW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: BE
BORING DIAMETER: 8" HS BORING DEFTH: 440.0° GROUNDWATER DEPTH: 11.5
% Z 5
= = :
i - a i Ceszci:plizn
= i = =1 = =k '
= a 3 4 2
£ 3 T g £
] i [ k3 1
oV : : Light abtve sandy lean CLAY. shiff. very moist well graded
’ sana fraction
b
8
1 -
| Light clivz poo:ly graded SAND medium dense. saturated | i
2 57 18 very fine to medium grained iR
i
el 5.8 36 Commaon discontindous clay lenses (R
Denss
33
a8
2% 3 TE
e
TD @400
GROUNDWATER ENCOUNTERED @ 21.0°
GROUNDWATER ENCOUNTERED @ 11.5
30 MINUTES AFTER DRILLING
Water Temp 75.0 F No Cdor
LandSet acs Frgure
A-8




EXPLORATORY BORING LOG No. B-6

PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE Ho. LSW-0337-01
DRILLER: California Geotech DRILLING METHCD: 8.24 LOGGED BY: IMS
BORING DIAMETER: 4" 85 BORING DEPTH: 215" CROUNDWATER DEPTH: NiA
. B s
g 2 5 o3 eE
= o I g = Oescrict-or W:S_E E
= & = P ?-" T
sl ] a 1] =}
o
Qal 2: Alluvium (Holocene): S0
| ' Reddish brown {5YR4/3) clayey SAND, very dense
e dey 10 20% fines, fine to coarse sand
5
i 52 L ik
5
& -2 56 T
3
a
1
B T i
52 '
13
A
15 Drilles added water. dnli ng difiizull
1% :
Fea ) Fine o medum sand. 1'aze saarse sand 3
17
13
5.5 45 5
T TD {@ 21.5°
NO GROUKDWATER ENCOUNTERED
23
LandSet £Z0B Trazy rrarss Caryen Ad Sanas DA §ILET Figure

A-B

Enginears, lng, (B3 44Z-BUT0 FAXIERT; 443-3807  andserfiac com




EXPLORATORY BORING LOG MNo. B-7pg 1 of 2

PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE No. L SW.0337.01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: ep
BORING DIAMETER: 8" HS BORING DEPTH: 55.0° GROUNDWATER DEPTH: B0
o E z & o = ‘E
& @ O 5 i Deszrratlogn 0 :,::‘:’ =
= = £ I ° o] 5 =~ el
2 25 [ m o
C.
o Qal 2: Allvvium {Holocene) G
1 o Dark yaliowish browr silty SAND. logse mos! wel
R graded
T 14 o
&
Light velowiah brown well graded SAND lobse 1o e
5 medium densea
£
-z i3 e WeL

=]

Dark gray sdty SAMD, loose wvery moist, well qraded. M
slght odor, salrated @ 11 ¢

T2 bl Pa E

1z
Dark gray well gradec SAND, .00se. salurated S

12
14
1z
15

e 3] e
17
W
W L

soior change o light gray

23
N

P Z
22
T3

H ' Laosg 1o medium dense
4 Light giay wel gradsd sand. madium cense saturated
SEL B UUARY POrse Lanydr Rl Daings oA TV igure
LandSet 520 B Coary borss Gangsr Re Sainas LA FHDT F

Engineers, Inc. 83112436570 Fax 331, 2433501, serdietfiec cor A0




EXPLORATORY BORING LOG No. B-7pg2of2

PRO.JECT: Paraiso Hot Springs DATE QRILLED: 23-Aug-04 FILE N, LSW-0237-01
DRILLER: Exploration Gegservice DRILLING METHOLD: B-56 LOGGED BY! IMs
BORING HAMETER: 8" HS BORING DEPTH: 56.0' GROUNDWATER DEPTH: B.O
e o) C
= 3 5 o o
=5 - = “d'_ I':: DescTipLIan
£ = £ % Y
[ = = B L1
15 &
Al |
31 i oé Camman thin shf” clay lenses
k¥
33
15
26 :
TE t fdedium dense IHG
as :
32
it
4
a1
| .,
Tu ol 1 R
32
4%
44
18 i
5| "3
LR
P B
P
|
Tl Ll Danze
TD @ 55.0
GROUNDWATER ENCOUNTERED @ 11.8°
GROUNDWATER EKCOUNTERED @ 8.0
30 MINUTES AFTER DRILLING
Landset RAG I aey mwmiee e pan 0 Sactazs s 230TT Figure
Engineers. Ing. £ 4425070 e PN A4EUATT arggenfan co A-10




EXPLORATORY BORING LOG No. B-8

PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-04
DRY LER: California Geotech DRILLING METHOD: B-24 LOGGED BY: IMS
BORING DIAMETER: 4" 55 BORING DEPTH; 1.5 GROUNDWATER DEPTH: NiA
8 2 & 2
- g < : YER - I
£ P w 4 o Gescr pi:en -3 3 83
£ § g : g = £33
& & a = i
BLLK Qal 2: Alluvium {Holocene): nE
1 n Yelowish brawn [10YRS3) SAND with clay and grave!.
ary <10% fines. fne 1o coarse sand fine 1o med:urn gravel

3

B-1 o8 d 1Mx 2
1
5 —_— [ —_ R— _— _— —— —— — — — — — ———— — -

Color change ta reddish brown (10VR4:3). fines, 10-20%

5

R e o 1z
5
it

23 i s
12
\3
g
14

ER (=15 Cnt:ing diffizul e
17
15
13 Coboes
23

45 3
iz TD@ 21.5'

WO GROUNDWATER ENCOUNTERED
!
i
Land Set SRCE Crazy barse Lanpor Ro Soonas D4 DiwlT Figure

Enginecrs, Inc. (BTN 2GLA9TE Fax (31, 2413807 arIseniac com A-11




EXPLORATORY BORING LOG No. B-5pg1of2

FROJECT: Paraiso Hot Springs DATE CRILLED: 23-Aug-D4 FILE No. LSwW-0337-1
DRILLER: Exploration Geoservice CRILLING METHCD: 8.56 LOGGEDEY: BP
BORING DIAMETER: " HS BORING DEPTH: 30.0° GROUNDWATER DEPTH: 7.0
= o m g Z Cescripliar o E I
z o £ z 3 w7 iom
e : &8 § 2 > =5
3 o 5 i &
5
ELiLe HF: Fill {Holocene): 50
1 r Dark yellowish brown clayay SAND [sase. shghtiy moist
to maist. well graded
2
3 Qal 2; Alluvium (Holgcene): 54
Yellowish gray sifty SAMND. wose . slighlly maist well - R
“ graded
5
=
z 128 7
g —_— —_—— —_— —_— —_—— ——— — — ——— i —— — —
Calar change to yelowish brown vedy maist 1o sawrated
1
10
172 Hr
v
Card gray clayey SAND. joose saturated. moderate odor 4
13
i
1%
H= o
a4 - B FoE EEA
1%
]
Crange brown wel! graded SAND. (0652, saturated G
5.2 3 B 156 =
b
.. 5. o
Lan dSet 20 8 Cragy Horge Cangor Ro Sgknas Th R3%07 Figure

Engineers. Inc. B31i 2358570 Fan 7R3 4583801 mrdsel o zoor a-12




EXPLORATORY BORING LOG Na. B9pg2of2
PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01
CRILLER: Exploration Geoservice DRILLING METHOD:  B-56 LOGGED BY: BF
BORING DIAMETER: 3" H8 BORING DEFTH: 0.0 GROUNMDWATER DEPTH: 7.0
o i ol e 5T 2.
- L 5 3 .. g S i3
& o p g Co Deser.plron o )
= w = b f-i o =
L - ] -
i} ) b [a ) o
18 QJrange beown well graded SAND. Iocse satucated N
- . . _ _ o e o I .
w7 < Coior charge o dark gray. wery locse
TD @ 30.0°
GROUNDWATER ENCCOUNTERED @ 12.0°
GROUNDWATER ENCOUNTERED @ 7.0°
15 MINUTES AFTER DRILLING
Water Temp 80.9 F No Qdor
LandSet Figure
Engineers. Inc. A-12




EXPLORATORY BORING LOG No. B-10

PROJECT: Faraisc Hot Springs DATE DRILLED: 24-Aug-04 FILE He. LSW-0337-01
DRILLER: California Geotech DRILLING METHOD: B-24 LOGGED BY: IMS
BORING DIAMETER: 4" 55 BORING DEPTH: 10.5' GROUNDWATER DEPTH: NIA
- g - o

N g 2 g sF
= - s = o= Cescr:ipt.crn ;-.:

: = g ¢ ! 3z

3 = T o 3 o=

o (5] [ jar ] [V

o

) Qal 2: Alluvium {Holocene} L
1 : Reddish brown (5YR4/4; Clayey SAND very dense
dry *5-25% fines. fire fo coarse sand
3 131 0 s a
dq
. Tt: Tierra Redonda Fm (Miocane}
2 _ Light yellowish arown (10YRE4) SANGSTONE. very dense.
: mosd. sighlly weathered . friabla, plastic wien wet. rock
[ 1n-2 . s hardness firm, fracture and bedding unknown. grain size ‘e ol T
to cearse sandy. subrounded to subangular abundart big'ie.

T : slightly semarted

3

g

a .

-2 ] 500 S5
1 TD @ 10.5°
NO GROUNDWATER ENCOUNTERED

-3
14

1

5

7
1%

13
i
i
24
oL
25
5
LandSet 5235 Craly morse Sanyon %2 Sak-as Da 5330 Figure

Enginears, Ing, B3I A4E-58T) Fax f330: 433800 anusetdac sov A-13




EXPLORATORY BORING LOG No.

B-11 pg 1 of 2

PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geeservice DRILLING METHGD: LOGGED BY: EP
BORING DIAMETER: 8" HE BORING DEPTH; 46.5' GROUNDWATER DEPTH: i8.2'
.. % = = »
g 2 T LY - T b
5 = = P R b=
z » gf :'[-i ‘}nj Desariction '_’lg :—g 5{—‘
Z = = e z !J £z )
[ = ] [ > =
S z g
0
Qal 2: Alluvium [Holocene) M
1 Yeltowish rewn silty SAMD. metium dense dry. well
graded
z
3
171
4
4
17-2 RPN 31 s
5
3
4
"o — _ o
113 =15 Color change 3 hgnt yel'owish gray. loose to medium dense, : 1569 %
2 slightiy moist increase fines
.
1
i
14 Ve moist 3
Cark gray poory graged SAND medium dense. very ma s w
) A 4
3 Browr gray peorly graded SAND madium dense, very moist ER
s || iz L3
]
24
I ” Coramon thin silty sand and clayay sand 1ntarbeds H
LandSEt 520 A Cazy barse Canyar 2o Selmez T8 D5357 rFigure
Engincers, Inc. A-14

5N c4ie0 T Far gl 442,280 ardsenE Ao com
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EXPLORATORY BORING LOG No. B-11 pg2of2

FROJECT: Paraise Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0237-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: BF
BORING DIAMETER: 8" HS BORING DEPTH: 45.5' GROUNDWATER DEPTH: 18.2'
- & = = 3
o < P LT i

£ o o L @ Jesaription 23

g z 3 % ¥ i

s ;= 3 2 = ==

[ ) i a o

z8 T
= T T T T ?olomwn_ge tc:n_g_reglshﬁy.%dum de'nsc-._s-éiur_aied_ N

kh!

37 -7 "G oo

32

S Grayisk arown sty SAND mader dense. saturatco L

kg e trace pea gravel

k1 B z7 A

a8

59

44

&4 1-3 23

a7

R T T 7T TCotor change o dork gray. mecium dense o gense

A5

oz ||

= . TD @ 46.5'

GROUNDWATER ENCOUNTERED @ 18.5°
DURING DRILLIMNG
GROUNDWATER ENCOUNTERED @ 18.2'
36 MINUTES AFTER DRILLING
Water Temp 941 F
No Odor
LandSet Figure
A-14

Engincers_Ing.




EXPLORATORY BORING LOG No. B-12

PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337.01
ORILLER; California Geotech DRILLING METHOD: B-24 LOGGED BY: M5
BQORING DIAMETER: 455 BORING DEPTH: 15,25’ GROUNDWATER DEPTH: NiA
E 5 -
[H T ] .=
- _.g = T . : §. 2 fiﬁ
= o o z a LDecer oticn 1 oE
O 5] o ) &
0
Soil: 50
Reodish brown for jirst 2" then becomes brown (10Y35/3;
clayey 3AND. very dense. moist. 15.25% fines. fine
!0 coarse sand
vz 503 d g
a
Tt Tierra Redondas Fm {Miocene)
5 Lignt yellow sh brown (2 GY8/) SANDSTONE . very derse.
dry. skghlly weatherec. friable. plastic when wet, firm rock
5 hardness. fracture spacing and bedding unknown shghtly
122 geg 10 moderately cemented B
E
10
1
15-3 57 E
14
15
2.4 ] 503 3
iz TD @ 15.25%
NO GROUNDWATER ENCOUNTERED
1
L
i
0
k
nz
i
ie
Landset UZD B Crazy siores Dangen B Salnas O3 23507 Figure

Engincers, M. BET-AAB-GRT SakiETASR80T wauselflse som A5




EXPLORATORY BORING LOG No. B-13pg1of2

PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-04
DRILLER: Exploratian Geoservice DRILLING METHOD: B-58 LOGGED BY: EF
BORING DIAMETER; §"' HS BORING DEPTH: 50.0' GROUNDWATER DEPTH: 9.7
g % 5 o5 s
£ - ° o o Descriplen by .
= =3 = uz ol k)
F £ a z k5] 5 o
& & 0 o &
C
Qal 2: Alluvium {Holocene) oW
1 Lighl yallowish frown weil graded S&ND. medum
flanse dry
2
3
E 25 s “ 1o
4
3
&
13-2 12 Ciry ) il
!
g _ [ —— —_— — —— — — e —_— —_ _ FT— — — [RE——
Color change 18 grange brown. very moiss v
10
i1
H<B- I 6 Halwated @1 5 106 i
1z
‘4 Grayigh ahve silty SAMD weh clay, loose, saturaten 5t
commen thin well graded sand. silt and clay interbeds,
15 slight cdor
15
14
15
1
-
s
2"‘ e— —_— _— [P — — —— — — R— _ p—
Coiar changs te dark gray moderate oner
24
15 -
Land Set 320 B Crazy rorse Canyon 2o Salnas T4 Sanav Figure

Enpingers. nc. (B310 2436377 Fax 1831 422800 anosedian cov A-16




EXPLORATORY BORING LOG No. B-13pg 2of2

PROJECT: Faraisg Haot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: Expleration Gegservice DRILLING METHOO: B-5§ LOGGED BY: BpP
BORING DIAMETER: 8" HS BORING OEPTH: 50.0° GROUNDWATER DEPTH: 9.7

- g S-S S
15 a o v a Descriohicn s

£ < 2 i : :
28

Dark gray sty SAND. with clay lcose te medibm tense 3

3 saturated trace gravels

31 bR 1

az

32

24

i3

T N 12 87

3

on

g
At
4] 18 oz Denge S
47

Occasienal paorly graded. very coarse gramed sang

44 interbeds
a5
iy A E ik &

1

ag

iz 12 - a
S
7D @ 50.8'
GROUNDWATER ENCOUNTERED @ 12,8
WHILE DRILLING
GROUNDWATER ENCOUNTERED @ 8.7
45 MINUTES AFTER DRILLING
Water Temp 95 F
Slight Odor
LandSet Figure
Enginggrs, Inc. 23 OO TEBIT AR A-18




EXPLORATORY BORING LOG

No.

B-14

PROJECT: Faraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-D337-01
DRILLER: California Geotech DRILLING METHOD; B-24 LOGGED BY: IMS
BORING DIAMETER: 4"35 BORING DEPTH: 26,5 GROUNDWATER DEPTH: NIA
= = . L g j
= & = 4 C. [Fes e (1
= o = v o L3 =
b ] o hil =
Soil: &0
- Redid:sh brown (5YR444) clayey SAND. very densc.
dry 15-25% fings. fine 1e coarse sand
) 41 LI LT 1h
4 Tt: Tierra Redanda Fm (Miocene)
Yelowish Brown (10YRSM)] SANDSTONE . very tense. dry
£ slighlly weathered . friable. plastc wnen wet. rock haigness
firrrs, fracivure and bedding urknownt grain size fine to coarse.
b 1.7 S0B” subrounded fo subangalar. shightly cemented G
A
Sand is Sican, o cerenhing
10
11
14-3 45
il
13
1
i
Fines gown ta 12-20%
%
o4 B
1!
=
5
z ERnE B
2
) 25 2

TD@ 26.5'
NGO GROUNDWATER ENCOUNTERED

LandSet

Enguieers, Inc.

BICE Cruzy rotse Tanyst Ry Salnzs JA DIULT

ST A3EETI Tax 330 443.3537 andson

Figure
A7




EXPLORATORY BORING LOG No.

B-15

PROJECT: Paraisc Hot Springs DATE DRILLED: 24-Aug-04 FILE No. L3W-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: EP
BORING DIAMETER:; 8" HS BORING DEPTH: 1875 GROUNDWATER DEPTH: MN/A
= 7 o -
o 5 £ T - Z
s S B TR
= v o Ed € Ceszroprion e cE
= < & = o - =
c
Qal 2! Alluviem {Hotocensa) 5
Ligh: erange brown well graced SAND, medium ganss,
shghtly maist
z
3
i 1B
F:
5
151 io Grayish brown SILT, shif moisi L. 14 HER
t6-2 15 i Dusity yellowish brown organic SILT. stiff wery moist rAH arn 53
7 Light gray silty SAND, medium dense very moisl, 40-45'% SR
fines
5
H
10
A Kgd: Granite (Cretaceous);
153 e =35 Red. dense Z
12
R
14
5
w4 |} 5 Coler changs to gray a5
15
5
=5 ) 50,3 1
17 TD @ 18.7%
NQ GROUNDWATER ENCOUNTERED
=1
21
ki
Landset 5iC B Dracy morse Daryae 2d. Sahnas TA GenhT Figure
A-18

Enginecrs. Inc.

(3310 423-E975, Fax 83" 441380 lardseiTac come




EXPLORATORY BORING LOG No. B-16

FROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. L5W-0237-01
DRILLER: California Geotech DRILLING METHOD: B-24 LOGGED BY: M5
BORING HAVETER: 4" 55 BORING DEPTH: 16.5° GROUNDWATER DEPTH: NiA
5 % E E
o g : y Lo
e o 2 b & Jescriplion i
e ) -i " :E . e
r R oz 3 8 E )
1 [ k3 a
C
Soil: S
1 ) Reddish hrown (5YRAM| clayey SAND very dense.
' ary. 10-20% fines, fine to ¢oarse sard
165 1 S5 =4 13
3
Tt: Tisrra Redonda Fm (Miocene)
5 Yellowigk brown {TOVRE4 s SANDSTOMNE. vory dorse dry
15 2 " 508 stghlly wealrarad. fnable, plastic when wet, firm rock hardness i)
G fracture and bedding unknown. fine to coarse sand shaktly
cemented
7
L]
]
= Cniing becomes diffizalt
1 ” 6
1
-3
E
14
= h-g S
\T TD @185
NO GROUNDWATER ENCQUNTERED
15
19
22
i3

LandSet L0

Enginecrs, Inz. VBETL SRR G0 cza B304 2

n
v

TES mores Lareos Ha Saonnas DA

8" Figure

b angsend ac oo £-19




EXPLORATORY BORING LOG

No.

B-17pg1of2

PROJECT: Paraisg Het Springs DATE DRILLED: 24-Aug-04 FILE Mg, LSW.03327.-01
DRILLER: Exploration Gooservice DRILLING METHCD: B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 50.0° GROUNDWATER DEPTH: 31,8
o :; _" Py
2 £ 3 )T I
i) P Z ] g Descrigtion ::;S L;F_:
= = g o = o =
5 58 3 5 =
] i} w ] o
]
BiLK o Qal 2; alluvium {Haolocene) St
. P Fale reddisk brown silty SAND. dense. dry. very fing
1o fing grained
2
3
13 ~4 5 Slhightly raist 3# 12 ;
5
iz tedium dense, well graded Gk ;
3
Light yellzwish orown well graded SAND. medium dense S
o slightly mosst. rare gravels
He.
1
173 a3 i o
+2
17
i1
15
14
174 52
13
K
1T E 15 -
2z
!
24
2 EH Anundant gravels from 24 o 2610 B
Cersc
2y
LandSet S20 B Zrazy rorse TETALR FG Suangs e AERIT Figure
A-20

Engincars. inc. angralan o




EXPLORATORY BORING LOG No. B-17pg 2 of2

PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD; B-56 LOGGED BY: 8F
BORING DIAMETER: g" HS BORING DEFTH: 50.0° GROUNDWATER DEPTH: 3.5
o -g‘ -—,T: i =

=2 - & - o

= " e g o Uescriztion v

] = 5 g I o

[ pir ] ] o
oG Light yellgwash b cwn well graded SAND. cense shgntiy moist S

trace of gravel

a

1 T 45 s

| .

32

k12

35 17-E -oal Wery gense, saturaled B

ar

35

w7 T 7T T Colar change 1o shva gray, medium dense, saturated

weory slight odar
40
e 28 4 v

EM

ai

44

41

48 A0 T4 =

Ay

Y 18
TD @ 50.0°
GROUNDWATER ENCOUNTERED @ 31.5'
DURING DRILLING
GROUNDWATER ENCOUNTERED @ 41.3°
10 MINUTES AFTER DRILLING
Water Temp 957 F No odor
LandSet S30°0 Cragy Horge Saron 37 Sainas 04 93607 Figure

Enginaers. e, ZAN 4SBT0, Fax tE3i JaX ZEN anuseti@acl oor A-ZD




EXPLORATORY BORING LOG No. B-18

PROJECT: Paraiso Hot Springs OATE DRILLED: 24-Aug-04 FILE No. LSW-0337.01
DRILLER: California Geotech DRILLING METHODR: B-24 LOGGED BY: 15
BORING DIAMETER: 4"55 BORING DEPTH; 11.0' GROUNDWATER DEPTH: NiA
a Cﬂ-‘ "_5 = =
_ g 3 5 o3 ik B
= o o ] f‘: Deszcriotien W {n Sz "‘
0 2 L) = o
C
: Soil: ar
1 : Reddish brawn (3YR4/4) clayey SAMD. very dense
ary, 10-2C% fines, ‘ine 1o coarse sand
18-1 5o i Wos
k!
Tt: Tierra Redonda Fm Miocene)
s Yeliownsh brown (10YRSM4) SANDSTONE, very dense dry,
1.2 " 52i5 shighlly weathered, frable, plastic when wet, firm rock 2.
= hardness fraclured and bedding unknown. fine 1o coarse
sand. slightly cemenied
WG
v s ] 504 1z
TD@ 1.0
12 NO GROUNDWATER ENCOUNTERED
13
4
#
1
12
gE|
2
Py
e
33
LandSEt 330 3 Drazy norse Cargon Rd. S2ras 28 $300T Frgure

Engineers, Inc. B3Tr 4435970 FanaBil. 449380 arduetFEao jom A-21




EXPLORATORY BORING LOG No. B-19pg1af3

PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LEW-033%-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-58 LOGGED BY: BP
BORING DIAMETER: g HS BORING DEPTH: £0.0° GROUNDWATER DEPTH: $5.0°
g = E . £
) o = 3 i}f Tescriptian .}§ 5%
=1 oy T e >
a W ] = i
Qal 2 Alluvium (Holocene) A
Yellowish brown sity SAND. foose ary well graded
7
3
18- | T oA Eh
3
187 a7 30 Medium dense. dry. commen 142" diameter angular 3 L
granitic gravels
3
3
a
i
MR 19
12
23
14
5
13
4.2 13 3173 Loose, shghtly moist o 102
17
13
15
"5 ‘5 Meadirm dense v 3
7
wr I s
andSet 5208 Cozzy hotse Camyon RO Sanras DA BEIE0T Figure
Engineers. Inc. 5313 4436570, Tax 531, 423.383° iandselfas com A-22




EXPLORATORY BORING LOG No. B-19pg2of3

PROJECT: Paraisc Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice ORILLING METHOD: B-56 LOGGED EY: BF
BORING DIAMETER: 8" HS BORING DEPTH: 60.0° GROUNDWATER DEPTH: 350

. g 2 % o8 iF

& o 2 = El: flescr:ipilior _,-5 Gz .
& ;& & i i
o7 N Yeliowish brown sifty SAND medwrn dense moist. well 5ot

a graded nscasonal subangular to anguiar aranitiz raves

!
31 1.5 vz 1
KEd

an 15T a5 15

o

3

3%

af

4 192 24 23
O

13

45

G4 E :
LandSet L35 3 Crary mutie Figure
A.22

Thngineers, Ing, 230, 443 €S0 Fax 83 445 230 avduelilan




EXPLORATORY BORING LOG No. 19pg3of3
PROJECT: Paraisoc Hot S5prings DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Gepservice DRILLING METHOD: A8-56 LOGGED BY: BPR
BORING DIAMETER: 8" HS BORING DEPTH: 60.0' GROUNDWATER DEPTH; 550
= & 4 - >
g 8 B @ o B Eg
= @ " 3 iﬂf Degcriptiar _,r;g A
= = = v E7) .u s
g & g £ % b 5
& & 5 2 2
54 .
- A 4
o 1
v
=]
h g
£C
TD @ £0.0
GROUNDWATER ENCOUNTERED @ 55.0'
WHILE DRILLING
GROUNDWATER ENCOUNTERED @ 58.3'
30 MINUTES AFTER DRILLING
Water Temp 95 F
LandSet 238 Crazy borss Jaryan Ba Salitas Te 93207 Figure
A-22

Engineers. Inc, (B3 8430570 Fas 831 2433501 andsetFao com




EXPLORATORY BORING LOG

No. B-20

FROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE Ho. LSW-0337-01
DRILLER; California Geotech DRILLING METHOD: B-24 LOGGED 8Y: IMS
BORING DIAMETER; 4" 88 BORING DEPTH; 16,5 GROUNDWATER DEPTH: NIA
E N l:; & a Sescroplign 2
= = H W E : i
5. C T z E o ==
&8 & T £
2
Soil: S
Vellowish brown ¢ 12¥RS). SAND with sii, very derse
dry <107 fines. fine o coarse angular sang no mica's
»
B Lvc)
3
4
5
5 s ” 05 tiica’s in sampe Az
&
3
‘D - — PR [— —_—— — —_— —— — — — i —_— —_— —_— —_— - —_— -
Color change to reddish brown fines Inereases 1o 15-25%
! FE3 e 4
Criilng hard and slow
13
K.ad: Granite {Cretaceous)
14 Reddish brown g-anite extremely weathered. friable firm rock
hardness. gram size fine {0 coarse
204 22 =
17 T @ 16.5
MO GROUNDWATER ENCOUNTERED
2
g
Landset SPLE Cramy -ersx Caryon %4 Saucag DA G007 Figure
Engwneers, Ing. 53 SAE-0EDT anzsetiran com A-23




EXPLORATORY BORING LLOG No. B-21
FROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE Mo, L5SW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: gr
BORING DIAMETER: g HS BORING DEPTH: 240 CROUNDWATER DEPTH: NIA
= Ej J:;‘ & i 21
= © o 2 o OESSrIipitan T T 2
= B Y a 2 I =
5 5 g 3 = =3
o~ o ) o o
o
Qal 2: Alluvium {Holocene)
Light yellowish brown siity SAND, medium dense. ary wall
graded
2
11 18 3 145
5
&
1z a4 13
8
9
10
Tt: Tierra Redonda Fm (Micocene)
1 Grayish red arkosic 2andslzre dense, sliphtly moust. fnable
-3 51 weakly :ncurated. severe.y weatherad g 1123
12
13
15
15
214 3o Y
1
12
2z
2= 38 Maderately weathered
54 1l 50, Slightly wea:herea, very gerse oa
TD@ 240
2 NO GROUNDWATER ENCOUNTERED
LandSet 800 A Trasy Forse Canyon 22 Saunas, CA 93807 Figure
A-24

zngineers, ING.

FE0T A48 SUTC Fac 83104433800 andseufiao com




EXPLORATORY BORING LOG No. B-22

PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE Ho. LSW-2337-01
DRILLER: California Geotech DRILLING METHOD: B-24 LOGGED BY- INMS
BORING DIAMETER: 4" 55 BORING DEPTH: 10.5' GROUNDWATER DEPTH: NIA
o ‘g i? ;} =

. 5 il B . i a
= o B %‘1 '.-"_ Lescipiianr WA
2 T £ Ed v =
- = o E3 -
0

Tt Tierra Regonda Fm (Miocene}
1 Yellowssh orowen [10YRS4) SANDSTONE . very dense

shakitly mows:. siightly weathered. frable. plastic when wet
z firm, rack hargness. fracture and bedding unknown. fine 1o

coarse sand. slightly cemenied
3 o 52:5 45
& 202 |I 506
]
a
19

el | | 55 :
M TO @ 10.5°
WO GROUNDWATER ENCOUNTERED

1z
13
4
h
.
o4

LandSet

Engineers. Ine¢,

Flgura
A-25




EXPLORATORY BORING LOG No. B-23 pg 1 of 2

PROJECT: Paraiso Hot Springs DATE DRILLED: 25-Aug-04 FILE No. LSW-0237-01
DRILLER: Exploration Geoservice CRILLING METHOQD:; B-56 LOGGED BY: BP
BORING DIAMETER: 8" H3 BORING DEPTH: 3.5 GROUNDWATER DEPTH: 14.0'
- 5 T
g & = Gy CE
_ < o o o 2
£ - y g L Jescr.otizn @3, =f
£ i: %_ ; E ) ) :
)
Hf: fill (Holocene) 5h
! Grayish brown silty SAND. meawm dense, shghtly most
2
3
=45 o5 103
4
T E!c:ha-ﬁaa ta reddish begwn T T v
5
4k - e
8
Qal 2: Alluvium {Hollocene) s
3 Dark olive brawn silty SAND, medium dense mast
m
5 1
1z
i
14 — o '
Color change to reddisk brown, lo0se, saturated very fing
15 o medium grained
T
15
Loose o medium canse TG
i
o Reddish brown CLAY stiff. very moist o

LI | BRI e

LandSet T35 B Craey borse Canyar By Salnas 4 03307 Figure
g
A-26

Engineers. Inc, i331; 4435370 Faa 831 £43.3237 . lanaselan cun




EXPLORATORY BORING LOG

No.

B-23 pg2of2

PROJECT: Paraisa Hot Springs DATE DRILLED: 25-Aug-04 FILE Ho. LSW-D337-M1
DRILLER: Expleration Geoservice DRILLING METHOD:  B-E& LOGGED BY: gp
BORING DIAMETER: 8" HS BORING DEPTH: 39.5° GROUNDWATER DEPTH: 14.0¢

= 5 .

° v T re
= o u & = Jesaninnn =2
T £ % g g : i
3 I = 2 =3 -

[l W 8 = [
= ' Reddish brawn CLAY, hard very moist oL
£a
o
3 K] kv
3z
e K
Tt: Tierra Redeonda Fm

34
= 228 D
ag
o=

SO0
) TD @ 38.5°

GROUNDWATER ENCOUNTERED @ 140
DURING DRILLING
GROUNDWATER ENCOUNRTERED @ 5.5
30 MINUTES AFTER DRILLING
Water temp 73 F No Qdor
Land Set L2D0E Drezy moves Janyon R Saiees TS Figure
(831 4453-8970 A-26

Enginears. e, Fane 5310 445-3500 lgtosctE




EXPLORATORY BORING LOG No. B-24

FROJECT: Paraiso Hot Springs DATE DRILLED: 25-Aug-04 FILE No. LSW-0337-01
DRILLER: California Geotech DRILLING METHQD: B-24 LCGGED BY: IMS
BORING DIAMETER: 4”53 BORING DERPTH: 21.5° GROUNDWATER DEPTH:
- § 2 7y ik
= " ,___: [y é} Descriplion E-:|gl :‘Fg'
= h. oy o i A
s = F i3 = a3
ok} 5] s} o o
o
Gal 1: AHluvium {Holoceng)
1 Dark yellowsh brown ¢107R4/4) SAND with gravel and
silt. mediurm dense dry. <10% fines. fir 1o coarse ang.lar
2 sand. fire to medium angular gravel ¢last entirely of
aranitic provenance
3
241 4 TE
q
5
&
4
9 Boning caved to 8 @ t0r
Cleared out to 3 before sampiing
0 Sand clzar
243 az
bR
19 Cavedto 13 %'
4
. P 1) =
15 Duikiing becomes difficult @ 37 - fine gravel abundant m cullings
24-5 w Trace moniarey ciasts in samnle S
zz D@ 21.5
NO GROUNDWATER ENCOUNTERED
i
13
LandSet SUD B Crary Marse Daryon RA Sacnas, 05 5357 Figure

Engineers, Inc. 1931 4436572 "ax 83114423001 angsetHao com A-27




EXPLORATORY BORING LOG No. B-25

PROJECT; Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01
DRILLER; California Geotech DRILLING METHOD: B-24 LOGGED BY: IMS
BORING DIAMETER: 455 BORING DEPTH: 21.5 GROUNDWATER DEPTH: MiA
a el a = i
g £ = b3 =
£ o o £ :H:J Descriction v-;::’ o2
= £ i1 b Pt
8 £ & % : = =5
A & 6] @ &
a
Gial 1: Aliuvium (Hologene) Wy
1 Brown (10YR4,3} SAND with gravel medrum dense. dry.
fine {0 coarse sand. angular, 20-30% fine to coarse angular
by grawvel, clasts are granite and sch s
281 33 ac Sh 1025
4
5 Gravei encountared
&
252 15 5
7
3
9
10 . Gravel encountered
252 ==
2
.
‘4 Gravel encounterad
i5
5
259 56 24
i
u Crilling very difficult. cobblas
s L Il
oz TD@21.%
HO GROUNDWATER ENCOUNTERED
24
Uh
Landset SELE Craey fiores Zameon Ra Satnasg, 25 55a07 Figure

Engineers, fac. 214435570 TaacEL1 443 3800 ladsel@adl o A-28




EXPLORATORY BORING LOG MNo. B-26
PROJECT: Paraisg Hot Springs DATE DRILLED: 25-Aug-04 FILE No. LSW-0337-01
DRILLER: California Geotech DRILLING METHCOD: B-24 LOGGED BY: ™S
BORING DIAMETER.: 4”55 BORING DEPTH: 15.5' GROUNDWATER DEPTH: NIA
- = 3 -
- oy
ol N < g o Deszription m,% j};‘ =8
i E t g & 0 - o
i 5 n s B - =" -
[ [ [l [l 1
0
Qal 2: Aluvium [Holacene) EE]
1 Yellowish brown {10YREM4], SAND with gravel. danse dv
to coarse sand f.ne lo medium gravel 20.30% angular
2 o sub rounded mostly fing. mux of Tr and Qal
3
261 &b 15 o)
K|
3
257 18 >
7
8
4
Tt: Tierra Redonda Fm {Miocene}
] Brown (5YR3/2} SANDSTOMNE. very dense. dry, 20-30% fines.
fire to coarse sand mostly ma to medium. puea and ptag rich
1
53 61 &7
12
g
‘4
15 Crilling difficu’
15 — — —— L — E— — — — — . - — _— [
264 £d Color change o dark brown (7 8YR4/2} fine contert i
17 decreases o 16-20%
13
Drilling very diffcLlf - refusa
L
25.5 535 .
o0 D@ 195
MO GROUNDWATER ENCOUNTERED
2
2z
2%
)
2%
Landset 3258 Srary Aorse Danysn Rd faonas DA EINLC Figure
Engineers, Inc. A28

12371 443-3470, “ax 537 445 3507

lanesatTan, o




EXPLORATORY BORING LOG No. B-27

FROJECT: Paraiso Hot Springs DATE DRILLED: 25-Aug-04 FILE No. L5W-D337-01
DRILLER: California Geotech DRILLING METHOD: B-24 LOGGED BY: M5
EORING DIAMETER: 4" 58 BORING DEPTH: 6.5 GROUNDWATER DEPTH; HiA
z £ s o5
= . z g & Gescriat gn ub"j,
= = £ W o iy
EoEE 3 2 K
) o, [ =} [
Soil: i
1 Oark brown (10YR2/1) clayey SAND. vory dense.
tiy. 25-35% fines fing o medm sani
2
k! | Y6 15
Tt: Ticrra Redonda Fm {Miccene)
4 Light gray (210YR7/1) SANDSTOME. very dense. dry slghily
weathered o fresh. cemented, weak firm o maderaely hard
4 rick hardness very closely fractured
5
202 2
T Tb@e.s
NO GROUNDWATER ENCOUNTERED
o
i
C
1
4
1%
1
LandSet yor Bo Sabeas D4 duul” Frgure
Enginegry, Inc, FantIVIAAT3EDT acasenF A cor A-30




EXPLCRATORY BORING LOG No. B-28

FROJECT: FParatso Hat Springs DATE DRILLED: 25-Aug-04 FILE No. LSwW-0337-01
DRILLER: Catifornia Geotech DORILLING METHOD: B-24 LOGGED BY: M5
BORING DIAMETER: 4" 5§ BORING DEPTH: 5.5 GROUNDWATER DEPTH: NiA
4 B Z £
= . - B g Deszriptior 3'_&
- £ z
& = 5 [} —
g8 35 e 2
L
Soil: =
1 Dark brown |110YR4/1) Clayey SAMND . very cense dry 25-357:
fires fine to mediLm sand
3 T8 S2E 32e LT 17z
Tt: Tigrra Redonda Fm (Migcene)
2 Light gray (10YR7!1) SANOSTONE. very gense dry shghthy
weathared ta fresh scemeanted. weak. fum to moderately
& hare rock hardness. very closely fractured
22z || 555 B}
® D@ 5.5
NO GROUNDWATER EHCCUNTERED
£
o
13
1
12
13
17
15
1%
2L
24
Landset SEOG Srgry -10ese Danyne Boo Sgicas Dh S0l Figure

A-31

Engineers. inc. VERD 2dGg%00 Tas 33004423300 wrasetfan oo




EXPLORATORY BORING LOG No. B-29

FPROJECT: Paraiso Hot Springs OATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: California Geotech DRILLING METHOD: B-24 LOGGED BY: M3
BORING DIAMETER: 4" 55 BORING DEPTH. 6.5° GROUNDWATER DEPTH: WA
5 g Lz
g : e
= o I._J £ 'E Descripirer _;_0;
A & [ m T
s
Soil: o
Reddish brown (5YR4:3) ciayey SAND. very dense
dry. 20-30% fine fine to medium sand
: 1 EE =45 i NCIN
o
5 Tt Tierra Redonda Fm (Miocene)
Reddish brown SANDSTONE. maderately weathered
A shgnthy eamented, weak firm ta moderateiy hacd. faciure
F6-2 87 Unkngwh i
TO @ 6.5
NG GROUNDWATER ENCOUNTERED
&
9
14
11
12
13
d
i
-
"
T
a8
Fe
La ndSet Figure
A.32

Engingers, Inc.




APPENDIX B

Water Well Drillers Reports
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APPENDIX C

Laboratory Test Results



December 31, 2004 File No.: LSW-0337-01

TableC-1
Summary of Laboratory Test Results
Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angleof Unit
No. Density Content Penetrometer (%) Increase | Internal | Cohesion
(pcf) (%) (tsf) (%B) Friction (pcf)

11 3.0-35 117.8 5.9 >4.5

1-2 6.0-6.5 123.2 4.1 25

1-3 11.0-115 1177 8.8 3.0

1-4 15.0-16.5 12.3

1-5 20.0-21.5 141

1-6 25.0-26.5 15.2

1-7 31.0-32.5 17.8

1-8 35.0-36.5 20.0

1-9 38.5-40.0 18.0

1-10  43.5-45.0 20.8

2-1 3.0-35 109.5 2.3 >4.5

2-2 5.5-6.0 113.1 18 >4.5

2-3 10.0-11.5 18

2-4 15.0-16.5 54

2-5 20.0-21.5 104

31 3.0-35 104.0 7.4 3.25

3-2 6.0-6.5 112.2 6.2 >4.5

3-3 11.0-115 106.3 9.1 125

34 15.0-16.5 18.3

35 20.0-21.0 19.3

3-6 25.0-26.5 14.2

3-7 28.5-30.0 18.0

4-1 3.0-35 107.7 3.1 15

4-2 6.0-6.5 118.6 3.4 >4.5

4-3 10.5-11.0 1151 3.2 >4.5

4-4 15.0-16.5 3.3

4-5 20.0-21.5 2.3

C1



December 31, 2004 File No.: LSW-0337-01

Table C-1 Continued
Summary of Laboratory Test Results

Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angleof Unit

No. Density Content Penetr ometer (%) | Increase | Internal | Cohesion
(pcf) (%) (tsf) (%B) Friction (pcf)

51 3.0-3.5 106.2 2.6 >4.5

5-2 6.0-6.5 118.8 151 >4.5

5-3 11.0-115 1122 14.0 2.25

54 16.0-16.5 1151 12.4 2.0

55 19.5-21.0 14.0

5-6 25.0-26.5 17.8

5-7 30.0-31.5 16.8

5-8 35.0-36.5 17.0

5-9 38.5-40.0 17.8

6-1 3.0-3.5 113.6 3.0
6-2 5.5-6.0 116.2 3.2

6-3 10.0-11.5 3.1
6-4 15.0-16.5 35
6-5 20.0-21.5 29

7-1 3.0-3.5 108.7 1.7
7-2 6.0-6.5 105.6 7.4
7-3 11.0-115 93.0 24.0

7-4 15.0-16.5 28.3
7-5 20.0-21.5 17.7
7-6 25.0-26.5 17.2
-7 30.0-31.5 17.2
7-8 35.0-36.5 38.6
7-9 40.0-41.5 235
7-10  45.0-46.5 19.0
7-11  48.5-50.0 17.9
7-12  53.0-54.5 14.2

8-1 3.0-35 112.3 14
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December 31, 2004 File No.: LSW-0337-01

Table C-1 Continued
Summary of Laboratory Test Results

Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angleof Unit

No. Density Content Penetrometer (%) Increase | Internal | Cohesion
(pcf) (%) (tsh (%B) Friction (pcf)

8-2 6.0-6.5 116.9 1.0

8-3 10.0-11.5 0.9

8-4 15.0-16.5 16

8-5 20.0-21.5 12

9-1 3.0-35 84.1 8.3

9-2 6.0-6.5 108.7 15.2

9-3 11.0-11.5 109.1 17.2

9-4 16.0-16.5 100.3 16.8

9-5 21.0-215 106.7 16.5

9-6 25.0-26.5 19.6

9-7 28.5-30.0 18.1

10-1 2.5-3.0 1194 8.1 >4.5

10-2 5.5-6.0 112.7 9.1 >4.5

10-3 9.5-10.5 0.6

11-1 3.0-35 13

11-2 6.0-6.5 95.5 3.0 >4.5

11-3 11.0-11.5 1046 6.6 >4.5

11-4 15.0-16.5 20.9

11-5 20.0-21.5 138

11-6 25.0-26.5 11.8

11-7 30.0-31.5 14.0

11-8 35.0-36.5 18.9

11-9 40.0-41.5 17.9

11-10 45.0-46.5 19.1

12-1 2.0-25 88.5 8.3

12-2 5.0-6.5 2.0
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December 31, 2004 File No.: LSW-0337-01

Table C-1 Continued
Summary of Laboratory Test Results

Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angleof Unit

No. Density Content Penetrometer (%) Increase | Internal | Cohesion
(pcf) (%) (tsh (%B) Friction (pcf)

12-3 10.0-115 2.7

12-4 15.0-15.5 2.3

13-1 3.0-35 105.2 3.1 >4.5

13-2 6.0-6.5 102.6 34
13-3 110115 1016 16.7

13-4  15.0-16.5 20.7
13-5 20.0-21.5 27.7
13-6  25.0-26.5 17.6
13-7  35.0-36.5 19.3
13-8  40.0-41.5 21.9
13-9  45.0-46.5 18.9
13-10 48.5-50.0 11.8

14-1 2530 125.9 5.7

14-2 5.0-6.0 29

14-3  10.0-11.5 1.9

14-4  15.0-16.5 6.0

14-5 20.0-21.5 1.9

14-6  25.0-26.5 2.7

15-1 5.5-6.0 93.3 114 3.0
15-2 6.0-6.5 76.8 33.9 3.0
15-3 110115 109.5 10.0 >4.5
15-4  15.0-15.5 0.6

15-5 18.0-18.7 35

16-1 2.0-25 119.7 4.8 >4.5
16-2 5.0-55 13

16-3  10.0-11.0 5.4




December 31, 2004 File No.: LSW-0337-01

Table C-1 Continued
Summary of Laboratory Test Results

Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angleof Unit
No. Density Content Penetrometer (%) Increase | Internal | Cohesion
(pcf) (%) (tsh (%B) Friction (pcf)
16-4 15.0-16.5 3.2
17-1 3.0-35 112.8 3.8 >4.5

17-2 6.0-6.5 91.2 20.8
17-3 110115 1011 1.3

17-4  16.0-16.5 1.3
17-5  20.0-21.5 21
17-6  25.0-26.5 1.8
17-7  30.0-31.5 2.5
17-8  35.0-36.5 9.9
17-9  40.0-41.5 14.8
17-10 45.0-46.5 17.9
17-11  48.5-50.0 12.6
18-1 2.0-2.5 97.5 5.1
18-2 5.0-55 2.3
18-3  10.5-11.0 1.2

19-1 3.0-35 103.3 24

19-2 6.0-6.5 100.8 29 3.0
19-3 16.0-16.5 101.2 3.1 3.25
19-4  20.0-21.5 1.8
19-5 25.0-26.5 4.7
19-6  30.0-31.5 4.1
19-7  35.0-36.5 3.5
19-8  40.0-41.5 3.8
19-9  45.0-46.5 3.0
19-10 50.0-51.5 29
19-11 55.0-56.5 8.9
19-12  58.5-60.0 10.0
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December 31, 2004 File No.: LSW-0337-01

Table C-1 Continued
Summary of Laboratory Test Results

Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angleof Unit

No. Density Content Penetrometer (%) Increase | Internal | Cohesion
(pcf) (%) (tsh (%B) Friction (pcf)

20-1 2.0-25 111.7 5.9

20-2 5.0-6.0 4.3

20-3 10.0-11.0 4.0

20-4 15.0-16.5 3.8

21-1 3.0-35 146.6 14

21-2 6.0-6.5 13

21-3 11.0-11.5 1139 6.1 >4.5

21-4 15.0-16.5 5.0

21-5 20.0-21.5 3.6

21-6 23.5-24.0 2.4

22-1 2.5-3.0 118.0 6.1 >4.5

22-2 5.0-6.0 2.0

22-3 10-10.5 3.2

23-1 3.0-35 107.3 9.8 >4.5

23-2 6.0-6.5 115.0 7.8 >4.5

23-3 11.0-115 1171 115

23-4 15.0-16.5 194

23-5 20.0-21.5 11.9

23-6 25.0-26.5 12.7

24-1 3.0-35 18

24-2 5.0-6.5 2.0

24-3 10.0-11.5 16

24-4 15.0-16.5 15

24-5 20.0-21.5 2.1

25-1 3.0-35 102.9 2.5 4.0
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December 31, 2004 File No.: LSW-0337-01

Table C-1 Continued
Summary of Laboratory Test Results

Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angleof Unit

No. Density Content Penetrometer (%) Increase | Internal | Cohesion
(pcf) (%) (tsh (%B) Friction (pcf)

25-2 5.0-6.5 18

25-3 10.0-11.5 0.8

25-4 15.0-16.5 2.0

25-5 20.0-21.5 2.0

26-1 3.0-35 103.7 1.5

26-2 5.0-6.5 0.9
26-3 10.0-115 2.7
26-4  15.0-16.5 2.7
26-5 18.0-195 1.8
27-1 25-3.0 107.3 7.4 >4.5
27-2 5.0-6.5 3.1

28-1 2.5-3.0 112.4 2.7
28-2 5.0-55 2.7

29-1 25-3.0 105.2 5.5
29-2 5.0-6.5 7.6

Summary of Atterberg Limits Test Results

Sample No. Depth (ft.) Liquid Limit Plastic L imit Plasticity | ndex
56 25.0-26.5 14 25 11

9-4 16.0-16.5 27 18 9

23-6 25.0-26.5 36 13 23

28-1 2.5-3.0 19 33 14

Bulk A 0.0-5.0 27 18 9

Bulk G 0.0-5.0 27 15 12
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GRATN SIZE TEST RESTTLTS

FROJECT NAME Prrinso Hol Springs FROJECTNe  LEAWHRIT-01

DRILBOLENe B4 DEPTH My 3B/E-28% | gamrE 19 DATE OF TEST 1M

DEICEIFTION OF 3011 ey SAND WO K looma, axhamied, B-10% fNnes, ne (o conrma sl

PERCENT FINER BT WEIGHT PEECEMT COARSER BT WELIGHT

.5 ETANDARD FIEVES

| somare commae oy I STEVE. HITHB IR | HYT:BNWETEE |

4 3 'll.ﬂ]ﬂ- laar 4 ?:Il:l 18 20 :Idil:lﬂl:l 1 2

100 : : 1
AN
0 : H“a 0
&n II".IIL 20
7 : 1|".Il 10
&0 ¥ i
) 50
40 60
) el
e B
1n Fdm B
1=
f o : : 100
e w = 1 0§ 01 ans g0l 0.005 A
(3 AT SIEE. (mm)
COLFIE PIE COAFAR NETTLTA TIHE
COEBLES SEAVIL SAND ETIT and TLAT
oy WYy v . V. EMGINEERING - LANDFLANNINI
S e = e, i BV E YK ENVImONBENTEA 0 M JLT MG
P. 'H’a.— = - -
LE0-B Crary Horse Lanyon HOAg dinas. GA 83807
EMNGINEERS 1N C




GRATN SIZE TEST RESTTLTS

FROJECT NAME Prrinso Hol Springs FROJECTNe  LEAWHRIT-01

DRILBOLENe B3 DEPTHm ME-112 | ganorE 35 DATE OF TEST 114

DEICEIFTION OF 3011 el pprovy o || predcbad AAND: [ooss, sxhamind, 20-30% Nnes, ina 0 cssme aend

PERCENT FINER BT WEIGHT PEECEMT COARSER BT WELIGHT

.5 ETANDARD FIEVES

| somare commae oy I STEVE. HITHB IR | HYT:BNWETEE |

4 3 314 ] MNooldiE 4 ?]U 16 20 50 40 2 100 20
100 ; n : : td n
0 : \}-\ n
IR
& IR 20
™ ill' k(1]
&0 | 40
= -.'? 50
'y
"q\.
40 1\ Al
) \EH n
i H
| i Bo
in LLE : B i g 3 i i
f i : : 100
100 1] 10 5 i 0.5 0.1 a.as p.01 0.005 [akuul]
R AT SIEE Gum)
COLFR BIE COAFE WETIUTL TINE
COEBLES GEAVHL SANMD OI0T and JLAT
Ay Y Yy Y VL ENMGINEERING - LANDPFLANNIN |
S e = e, i BV E YK ENVImONBENTEA 0 M JLT MG
LE0-B Crary Horse Lanyon HOAg dinas. GA 83807
ENGINEERS 1N C




GRATN SIZE TEST RESTTLTS

FROJECT NAME Prrinso Hol Springs FROJECTNe  LEAWHRIT-01

DRILBOLENe B3 DEPTH M 260-26% | saMME 536 DATE OF TEST SIEM

DEICEIFTION OF 3011 Lighl Ollve SANDY LEAN CLAY" will, very maolel, TE-00% fnaa, fina in cosee send

PERCENT FINER BT WEIGHT PEECEMT COARSER BT WELIGHT

.5 ETANDARD FIEVES

| somare commae oy I STEVE. HITHB IR | HYT:BNWETEE |

4 % 2114 ] N 1oae L ?:II:I 1% 20 =3 40 53 Im X
10 11 1
! il e
£ T E
B 3
0 \h\{ 1
L]
T
= 20
'm,_‘h‘
™ a0
P=] Al
=1 50
40 60
= T
b B0
1n Hd i P i i i i ug
f N : : 100
1 50 10 5 1 0.5 0l Aes g0l 0003 {aln o}
AT STER Gmm)
COMFR PILE COKFIR NEDIUTA TIHE.
OEBLES GEAVHL SAND ST and JLAT
N_&a B5 SN gy EMGINEERING - LANDFLANNINI
— - —— - -i?_ | — 2_? : YV E YW ENVImONBENTEA ] JL W P E
BRG] N FiE " S I N C '-';"_' Crazy Horsa Lanyan Hod dinas, GA 93807
- | -




GRATN SIZE TEST RESTTLTS

FROJECT NAME Prrinso Hol Springs FROJECTNe  LEAWHRIT-01

DROILBOLENe B-7 DEPTHmy 138-162' | sanorE 74 DATE OF TEST 1M

DEACEIFTION OF SO0TL E:::Hrq“ll preiedoed SAND: rme, sslurstad, Bnas tn cosme send, Ieea fine gransd, 18-20%

PERCENT FINER BT WEIGHT PEECEMT COARSER BT WELIGHT

.5 ETANDARD FIEVES

| somare commae oy I STEVE. HITHB IR | HYT:BNWETEE |

4 5 "'131.3‘1- 1 3E L ?:Itl 1% 20 =3 40 53 Im X
100 ; ; L m
: 1]
i H
s ‘\\. :
1] ‘"‘1 1n
Ty
ol k"'\‘ 20
T ; au
i
P=] Al
=1 lh‘.,l 50
ki
# : il
. ANEE "
o i
ol ﬁ\x ; Bi
H ]
1n ‘,1 on
I
f o : : | 100
1 50 10 5 1 0.5 0l Aes g0l 0003 {aln o}
AT STER Gmm)
COMFR PILE CORFR NEDCILTA TIHE.
OEBLES GEAVHL SAND ST and JLAT
_—_'._ L!_-__H——_I ENGINEERING AP LR LA L
-_ﬁi-'-._-_"ﬁ-gﬁ BEURVEYIND ENVIBDNBENTA 0 M LT i
ENGINEERS I N C '-';"_' Crazy Horsa Lanyan Hod dinas, GA 93807
- | -




GRATN SIZE TEST RESTTLTS

FROJECT NAME Prrinso Hol Springs FROJECTNe  LEAWHRIT-01

DROILBOLENe B-7 DEPTH M 20E-212 | sanwE 75 DATE OF TEST 114

Ligghl ey el prasdedeed SAND: [oosa, arusled, fing tn ceres sesd, Ireea fine gresal, 3-15%
DESCRIFIION OF 30IL. oo

PERCENT FINER BT WEIGHT PEECEMT COARSER BT WELIGHT

.5 ETANDARD FIEVES

| somare commae oy I STEVE. HITHB IR | HYT:BNWETEE |

4 3 '-m]n i 4 :inn 1600 %0 40 5 100 2
1m0 : : L 0
3 HE] T
s W
0 : \"h”‘%. 10
- 1RY :
i
) [
!
0 .II 11|
0 50
L
y
40 1"-. 60
) t‘-« el
o
P \" : BO
in L : i i : : "T| Bl
A HIl B : : : " 100
M 50 10 5 1 05 01 s 0.01 0.005 e at!
AT FLEE (mim)
COLFIE PIE COIAFIR NETTLTA TIHE
COEBLES GEAVEL 4D ETIT and JLAT
[ Y Yy Y o T L . EMGAMEEH NS « LANDPLAMNIN
[kl =" - 5 — bk kP D LR I 1 i
“.'Ha. .. BUBVEY I WO AT LN £ M )k LEE
"':"__ Crazy Morse Uanvyonm HOH dinas. GA 83807
EMGEINMNEERS i N C




GRATN SIZE TEST RESTTLTS

FROJECT NAME Prrinso Hol Springs FROJECTNe  LEAWHRIT-01

DRILBOLENe B8 DEPTHmy 138-16%' | sanorE 94 DATE OF TEST 21

DEACEIFTION OF SO0TL Cark gray C1 AYEY SAND: bwme, sslureted, 1 1% finos_ fine o cooeme sand, tees Ane prensl

PERCENT FINER BT WEIGHT PEECEMT COARSER BT WELIGHT

.5 ETANDARD FIEVES

| somare commae oy I STEVE. HITHB IR | HYT:BNWETEE |

4 3 'll.ﬂ]ﬂ- laar 4 ?:Il:l 18 20 :Idil:lﬂl:l 1 2
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™ 20
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GRATN SIZE TEST RESTTLTS

FROJECT NAME Prrinso Hol Springs FROJECTNe  LEAWHRIT-01

DRILBOLENe B8 DEPTH My 283-200 | samorE 97 DATE OF TEST 1M

DEACEIFTION OF SO0TL Cmrk Frl!_f wall gracded SAND: me, selureted, 15234 finae, fine [0 cosres sered, Imea fina

PERCENT FINER BT WEIGHT PEECEMT COARSER BT WELIGHT

.5 ETANDARD FIEVES

| somare commae oy I STEVE. HITHB IR | HYT:BNWETEE |
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GRATN SIZE TEST RESTTLTS

FROJECT NAME  Purinso Hol Springs FROJECTNe  LEWHRIM
DROILBOLENe  B-13 DEFTH g 130162 | samowE 134 DATE OF TEST 1M
DEACEIFTION OF SO0TL mh alhm RILTY LAMD WHCIAY: (ooss, arhersind, [miakoeidsd well graded sand, sl med

elmy, 259-39% Nnem, Arne | cenrma s, Irmea fina greml

PERCENT FINER BT WEIGHT PEECEMT COARSER BT WELIGHT

.5 ETANDARD FIEVES

| somare commae oy I STEVE. HITHB IR | HYT:BNWETEE |
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N_&a B5 SN gy EMGINEERING - LANDFLANNINI
-_ﬁi-'-._-_"ﬁ-gﬁ BEURVEYIND ENVIBDNBENTA 0 M LT i
ENGINEERS I N C '-';"_' Crazy Horsa Lanyan Hod dinas, GA 93807
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GRATN SIZE TEST RESTTLTS

FROJECT NAME  Purinso Hol Springs FOIECTNe  LEWHRSAN
DROILBOLENe  B-13 DEFTH g 200213 | samowE 138 DATE OF TEST 1M
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APPENDIX D

SCALE OF ACCEPTABLE RISKS FROM GEOLOGIC HAZARDS




SCALE OF ACCEPTABLE RISKSFROM SEISMIC GEOLOGICAL HAZARDS

Level of Acceptable
Risk

Kindsof Structure

Extra Project Cost
Probably Required to
Reduce Risk to an
Acceptable L evel

Extremely low 1

Structures whose continued functioning is critical, or
whose failure might be catastrophic: nuclear reactors,
large dams, power intake systems, plants
manufacturing or storing explosives or toxic
materials.

No set percentage
(whatever isrequired
for maximum attainable
safety)

Slightly higher than
under extremely low
level 1

Structures whose use is critically needed after a
disaster: important utility centers; hospitals; fire,
police and emergency communication facilities, fire
station; and critical transportation elements such as
bridges and overpasses; aso dams.

5 to 25 percent of
project cost 2

Lowest possible risk to
occupants of the

structure 3

Structures of high occupancy, or whose use after
disaster would be particularly convenient : schools,
churches, theaters, large hotels, and other high rise
buildings housing large numbers of people, other
places normally attracting large concentrations of
people, civic buildings such as fire stations, secondary
utility structures, extremely large commercial
enterprises, most roads, alternative or non-critical
bridges and overpasses.

5 to 15 percent of
project cost 4

An ordinary level of
risk to occupants of the

structure 3°

The vast majority of structure: most commercial and
industrial buildings, small hotels and apartment
buildings, and single family residences.

1to 2 percent of project
cost, in most cases (2 to
10 percent of project in
aminority of cases) #

1 Failure of asingle structure may affect substantial populations

2 These additional percentages are based on the assumptions that the base cost is the total cost of the
building or other facility when ready for occupancy. In addition, it is assumed that the structure would have
been designed and built in accordance with current California practice. Moreover, the estimated additional
cost presumes that structures in this acceptable risk category are to embody sufficient safety to remain
functional following an earthquake.

3 Failure of asingle structure would affect primarily only the occupants.

4 These assumptions are based on the assumption that the base cost is the total cost of the building or
facility when ready for occupancy. In additions, it is assumed that the structures would have been designed
and built in accordance with current California practice. Moreover the estimated additional cost presumes
that structures in this acceptable-risk category are to be sufficiently safe to give reasonabl e assurance of
preventing injury or loss of life during and following an earthquake, but otherwise not necessarily to

remain functional.

5 “Ordi nary risk”. Resist minor earthquakes without damage: resist moderate earthquakes without
structural damage, but with some non-structural damage; resist major earthquakes of the intensity or
severity of the strongest experienced in California, without collapse, but with some structural damage as
well as non-structural damage. In most structures it is expected that structural damage, even in a major
earthquake, could be limited to repairable damage. (Structural Engineers Association of California)

Source: Meeting the Earthquake, Joint Committee on Seismic Safety of the California Legislature, Jan. 1974, p.9.
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SCLALE OF ACCEPTABLE RISKSFROM NON-SEISMIC GEOLOGIC HAZARD®

Risk Level

Structure Type

Risk Characteristics

Extremely low risks

Structures whose continued functioning is
critical, or whose failure might be
catastrophic: nuclear reactors, large dams,
power intake systems, plants manufacturing or
storing explosives or toxic materias

1. Failure affects substantial
populations, risk equals nearly
zero

Very low risks Structures whose use is critically needed after | 1. Failure affects substantial
adisaster: important utility centers; hospitals, | populations. Risk slightly higher
fire, police and emergency communication than 1 above.
facilities; fire station; and critical
transportation elements such as bridges and
overpasses; aso dams.

Low risks Structures of high occupancy, or whose use 1. Failure of single structure would
after disaster would be particularly convenient | affect primarily only the
: schoals, churches, theaters, large hotels, and | occupants.
other high rise buildings housing large
numbers of people, other places normally
attracting large concentrations of people, civic
buildings such as fire stations, secondary
utility structures, extremely large commercial
enterprises, most roads, aternative or non-
critical bridges and overpasses.

“Ordinary” risks The vast mgjority of structure: most 1. Failureonly affects
commercia and industrial buildings, small owners/occupants of a
hotels and apartment buildings, and single structure rather than a
family residences. substantial population.

2. No significant potential for
loss of life or serious physical
injury.

3. Risklevel issimilar or
comparable to other ordinary
risks (including seismic risks)
to citizensin asimilar setting.
No collapse of structures;
structural damage limited to
repairable damage in most
cases. This degree of damage
isunlikely as aresult of
storms with a repeat time of
50 yearsor less.

Moderate risks Fences, driveways, non-habitable structures, Structure is not occupied or

detached retaining walls, sanitary landfills,
recreation areas and open space.

occupied infrequently.

Low probability of physical
injury.

Moderate probability of
collapse.

6 Non-seismic geologic hazards include flooding, landslides, erosion, wave runup and sinkhole collapse
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EXPLANATION

Qyls: Landslide (Holocene): Recent landslide depostits, mostly
occuring in the steeper slopes of the Tierra Redonda Formation
(T1)

| Qal 1: Alluvium (Holocene): Unconsolidated sand, silt, gravels,
| and cobbles

] Qal 5. Alluvium (Holocene): Unconsolidated sand, silt, and
- | trace gravel

Qols: Landslide (Pleistocene): Older landslide deposits
consisting of unconsolidated to semiconsolidated boulders and
cobbles supported by a sand and clay matrix

Qoa: Alluvium (Pleistocene): Older alluvial deposits consisting
of unconsolidated to semiconsolidated cobbles and boulders

~_ | Tt: Tierra Redonda Formation (Miocene): Marine sandstone,
.| conglomerate, and some mudstone

] Kgd: Granitic Basement Rock (Cretaceous): Hornblende
_ /| granodiorite with phenocrysts of feldspar

——J ms: Sierra De Salinas Schist (Paleozoic ?): Biotite
— | quartzofeldspathic schist

7~ ~~_ o Geologic Contact: dashed were approximate, querried
were unknown

_J -? Fault: dashed where approximate, dotted where concealed

D qguerried where unknown
U= upthrown side
D= downthrown side
C Ci
——- Geologic Cross Section

@ Note: Refers to location noted on Sheet 1

GEOLOGIC CROSS SECTIONS
Paraiso Hot Springs Resort
Paraiso Springs Road
Soledad/Greenfield Area, Monterey County, CA
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EXPLANATION

Hazard Areas:
Area 1: Low geologic hazard potential
Area 2: Minor geologic hazard potential
Area 3. Moderate geologic hazard potential

Area 4. High geologic hazard potential

Hazard Descriptors:
F: Faulting
L. Liquefaction
D: Debris flow
S: Landslide
. Proposed Developmet Areas

Z ——

RELATIVE GEOLOGIC HAZARDS MAP

H' 'Eﬁﬁ _®- Paraiso Hot Springs Resort
EMNMGINEERS., INC. Fﬂmiiﬂspﬁﬂgiﬂﬂﬂd
Socledad/Greanfleld Area, Monterey County, CA
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