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Thompson Holdings, L.L.C.
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Horsham, PA 19044

SUBJECT: GEOLOGIC AND SOIL ENGINEERING FEASIBLITY REPORT
- -Paraiso Hot Springs Spa Resort .
Paraiso Springs Road _ v
Soledad/Greenfield Area of Monterey County, California -

Dear Mr. Thompson:

In accordance with your authorization, Landset Engineers, Inc has completed a geologic and soil
engineering feasibility report for a proposed spa resort located west of the Soledad/Greenfield
area of Monterey County, California. This report presents the results of our field investigation,
laboratory testing, along with our conclusions and recommendations for site development. -

It is our opinion that the proposed spa resort is feasible from a soil engineering and geologic
standpoint. However, portions of the site have a high potential for liquefaction susceptibility. We -
recommend that an-additional site-specific supplemental liquefaction study be performed in
accordance with the guidelines of the California Division of Mines & Geology, Special
Publication 117. ‘ ] :

The recommendations included in this report are preliminary and contingent upon the findings of
the recommended supplemental liquefaction study. Additionally, it is recommended that design
level soil engineering and engineering geologic investigation(s) should be performed once
preliminary development plans have been completed and proposed land use, types of structures,
and anticipated loads are known. The conclusions and recommendations included herein are
based upon applicable standards at the time this report was prepared. - '

It has been a pleasure to be of service to y01i on this project. If you have any questions
regarding the attached report, please contact the undersigned at (831) 443-6970

Respectfully submitted,

Tan Stevenson : © Charles E. Pottey
Staff Geologist poss——— ‘ RCE 25705

==

Brian Papurello CERTIFIED
CEG 2226 ENGINEERING
GEOLOGIST

Distribution: . Addresse\8\ o2 -z wn ¢
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]NTRODUCTION ,
This report summarizes the ﬁndlngs conclus1ons and recommendaﬁons for our geologic and

soil engineering feasibility report for a proposed spa resort on an approximate 280-acre site
located -at Paraiso Hot - Spnngs 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 in\festigétion:

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

PURPOSE AND SCOPE OF SERVICES

Geologic Report. This réport 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. Researoh 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 area is preliminary in nature, and is based on reconnaissance
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 charactenstlc of actlve fault zones and for landsliding
- features.
C.  Geological site reconnaissance and mapping of the site to observe outcrops and identify
those geologic features indicative of existing and potential geologic hazards.
Analysis of the data generated and preparation of a written report and maps presentmg
- our findings, conclusmns 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 criteria for 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 engmeenng practice in this area. Our

- scope of services included:

. A visual site reconnaissance. .
Review of available soil engineering data in our f11es pertinent to the site.
~Exploration, sampling and classification of the surface and subsurface soils by means of
drilling 29 exploratory borings.
Laboratory testing of selected soil samples collected from the exploratory borings and
~ surface locations to determine their pertinent engineering and index properties.
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 studies in the general area of the site. '
6.  Preparation of this report summarizing our findings, soil engineering conclus1ons and
recommendations for site preparations, grading and compaction, foundations, utility
trenches, slabs-on-grade, general site drainage, and erosion control.

SITE DESCRIPTION AND PROPOSED DEVELOPMENT .

The site is located at approXimately 36°19.878' N latitude, 121°22.059' W longitude in the
southwest quartér 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 res1dent1al (F1gure 1,

- V1cm1ty Map).

-~ The site consists of a rectangular shaped parcel encompassing approximately 280 acres. The site

is predominantly steeplsou_thwest and northeast facing slopes. Two northeast / southwest trendihg
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 sife improvements include a barn, a “clubhouse”, 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.
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Vegetative cover on the 280-acre site consists of native grasses, Weéds; 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 generally 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

'dramages of Paraiso Sprmgs Valley and Indian Valley. In the Paraiso Springs Valley dramage 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 disposal 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 Aerial Topo Map .
prepared by Bestor Engineers, Inc. ‘The field and aerial photograph mapping was then compiled

~ on the Aerial Topo Map at a scale of 1”=200" (Site Geologic Map, Sheet 1).

As part of our soil éﬁgineering 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' sterm
hydraulic powered aliger 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 Engmeenng Geologlst and a staff geolog1st from
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. ' '
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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 Append1x C. A brief
generalized descnptlon of the tests performed is presented below.

*® Mo1sture—Den31ty 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 compactlon

* 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 Distribution (Gradation) Analysis: A grain size distribution.analysis was
performed on selected 2.5, 1.0”,-and bulk soil samples. The gtain size distribution is
used to determine the classification of the site soils. This information is used for
foundation des1gn analysis. : ' =

REGIONAL GEOLOGY ' . A

The site is si-tuated 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
Geolo gie_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
central coast of California (Figure 5, Regional 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 Geomorphlc Province. The region continues to be characterized by moderate to
high rates of seismic and tectonic activity. (F1gure 5).

The San Andreas fault forms the boundary between the North American and-P.aciﬁc plates. The
site is located on the Pacific Plate on the southwest side of the San Andreas _fault.! The southwest o
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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 consi'st 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 Mlocene) sandstones
conglomerates and volcanics (Dibblee; 1974).

Duﬁng very late Tertiary (?) to mid Quaternary times, extensive alluvial and fluvial sediments

~ were shed off of Tertiary uplands and deposited as extensive alluvial fans and the Paso Robles

Formation, (Dibblee,' 1974). These sediments unconformably overlie all 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 its VlClnlty 1S deploted on the Geologic V1c1n1ty Map, F1guxe 3.

, ,REGIONAL FAULTING AND SEISIV[ICITY

The closest faults that would most likely effect the site are the San Andreas Rmconada San

- Gregorio — Palo Colorado, and Monterey Bay Tularcitos faults (Figure 5).

San Andreas Fault

The San Andreas Fault is located about 30-km northeast of the site (Figure 5) and is the major
seismic hazard in northern California. The San Andreas fault is a maJor right-lateral strike-slip
fault that generally 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 eaused severe ground shaking and structural damage

.to buildings in Monterey and San Benito Counties (Lawson, 1908). The 1989 (Mw 7.1) Loma

Preita earthquake also caused s1gmﬁcant damage in the Monterey Bay area.
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The San Andreas fault has been divided into several different segrrients’ that are characterized by

varying slip rates, ‘earthquake intensities, and eérthq‘uake 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 (WGCEDP, 2002) Stronger earthquakes could be experienced at the site s1m11ar to the
1906 event w1th a maximum magnitude of (M7 9).

. .Rmconada 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 dunng early Cenozoic time (Paleocene) -and remained active to late
Pleistocene time (Dibblee, 1976). The Rinconada fault is primarily a right lateral strike slip fault
(Petersen et al, 1996) with a smaller comporient of vertical movement. Right lateral movement of
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 formationis 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. Orienfations for
these younger sediments are roughly a northwest strike with an easterly dip. Vertical
displacement in the area of Paraiso Hot Springs is illustrated by the juxtaposition Quaterﬁary
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 al, 1996).

San Gregorio — Palo Colorado Fault
Like the San Andreas fault, the San Gregorlo fault has been d1v1ded into several different

_ segments that are characterized by varying slip rates, earthquake 1nten31tles, 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
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- Gregorio (Sur region) is a northwest trénding right lateral strike slip fault about 80. km long.

(Petersen et al, 1996). The San Gregorio fault is part of the San Andreas fault system and is
éxpressed as a complex series of en echelon right lateral strike slip 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 extendmg 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). ' '

vMohtel"—ey Baj—Tularcitos Fault _ .
. Located about 12.6-km .northwest of the site, the Monterey Bay—TularcitbS fault Zone 1S a
complex series of northwest trending reverse, right lateral, and oblique faults which include the

T'ularcitos,.Chupines, and Navy faults (Petersen et al, 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 (Pe_tefsen et al, 1996)
and extends from Paloma Creek in upper Carmel Valley (Clark et al, 1997) to the offshore-
environment within the Monterey Bay. Post Miocene vertical dlsplacement of the Tularcitos fault
is about 380 m and 3.2km to as much as 16 km of right lateral displacement (Clark et al, 1997).

Offsets of Holocene age colluvial and fluvial terrace deposits indicates that the Tularcitos fault i 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 al, 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. Smm/yr. .
Maximum magnitude is expected to be (M7 1) with a recurrence interval of 2,841 years (Petersen

,aalwa
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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 Tinsley, 1975. Durham, 1970 mapped the site at a scale of 1:24,000. Durham
maps the sl_opéd upland areas of the site as Miocene Tierra Redonda Formation (Tt). The upper
elevétidns of the northwest portion of the site are mapped as Pre Tertiary Basement complex (pt)..
The low lying valley portions of the sité, Paraiso Springs Valley and Indian Valley are mapp_ed '
as Pleistocene Fanglomerate (Qf). An unnamed fault is mapped by Durham trending northeast
across the northwest corner of the site. The fault juxtai)oses Tertiary Tierra Redonda F ormation

and Pre Tertiary Basement.

Dibblee, 1974 maps the site at a scale of 1:62,500. Dibblee maps‘-’the upl_ahd 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 a large Quaternary landslide (Qls) is mapped. The low lying valley portions of the
site, Paraiso Springs Valley and Indian Valley are fnapped 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.

B _Tinsley, 1975 mapped the site at a scale of 1:62,500. Tinsley’s mapping focused on Quaternary -

geongy. 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

-alluvial fan surfaces (Qch). The central portion of these valleys is mapped as Holocene Arroyo

Seco alluvial fan surface (Qas). The quaternary deposits in the upper elevations of the

northwestern portion of the site are 'mapped as Pleistocene Placentia alluvial fan surfacesA(Qp).
Tinsley’s map also shows a large Quaternary landslide in the southwestern area of the site that is

congruent with Dibblee, 1974.
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'Geology for this report was mapped in the field on Augusf 10, 11, and 12, 2004. Field mapping

was ‘done on a base topographic map at a scale of 1”=200". During our mveshgatlon mapping
performed by Dibblee, 1974 was found to be accurate. Chariges 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 iﬁterpr_eted 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 featl_J.fes. 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 Geologlc Model ~

The right-lateral strike-slip Rinconada fault is the dominant and controllmg 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 slip rate of 1.0 mm/yr and a maximum magnitude
earthquéke of 7.5 (Cao et al, 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, slip 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 Sec’uons) Quaternary deposits on site are

It has been proposed by leblee 1976 that the hot water of Para1so Springs may rise from the

‘Rinconada fault in the east along fractures under the site. Dunng our investigation no ev1dence

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 app:oximate center
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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 boﬁngB—lS, see Sheet 1 and appendix
A. The presence of this basement rock at shallow depths could also contribute the geothermal
grad1ent of the area and be responsible for the hot sprlngs at the site. Description of the site

strat1graph10 section is as follows.

(Hf) Fill (Holocene): Man made fill deposits eonsisﬁng of unconsolidated to 'semi—consollidated

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

grading has occurred..

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

steeper slopes of the Tierra Redonda Formation (Tt). Deposits consist of unconsolidated sand sﬂt
and clay. These deposits are found ﬂankmg 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.v These deposits
are found flanking the site drainages where steep slepes 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.

(Qal 1) Alluvium (Holocene): Un_cb’nsolidated to semiconsolidated sand, silt, gravel, and

cobbles. Qal 1 is found in the upper reaches of Paraiso Springs and Indian Valleys and is coarser

_grained and Younggr 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
alluvial deposits to the west :

(Qols).Older Landslide (Pleistocene): Qlder landslide deposits consisting of unconsolidated to - . -

semi-consolidated boulders and cobbles supported by a sand and clay matrix. Clasts are of Sierra

- 10
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Dé Salinas Schist (ms) and granitic (Kgd) provenance. Located in the southwest corner of the site '
the slide buries Tierra Redonda deposits on the emstmg road .
(Qoa) Older Alluvium (Pleistocene): older alluvial depos1ts consisting of unconsohdated to

semi-consolidated cobbles and boulders. Older alluvial deposits are located in upper elevations
of the northwest quarter of the site. ' ' '

(It) Tierra Redonda Formatibn (Miocene): Marine sandstone, conglomerate and some'

mudstone. Deposits consist of slightly 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) Gramtlc Basement Rock (Cretaceous) Homblende granodmnte with phenocrysts of '

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

- {(ms) Sierra De Salinas Schist (Pre-Cretaceous): Bioﬁte schist of the Salinian Block. This unit-

is found in the upper elevations of the northwest corner of the site, west of the unnamed fault.

Landsliding . . A

Landsliding on site consists of the debris avalanche and small rock slump type failures
concentrated in the Tierra Redonda Formation (Tt), with one large debris slide off of the Sierra
De Salinas Schist (ms). Slope failures are found on the steep northern slopes of Ihdian 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 slides mapped were found

during aerial 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 Vegetatioh and -
softening of geomorphic features. Recent rock slump failures -(les) are expressed as lobate

11
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failures with rotated, intact blocks. These failures are shallow and lack regrowth of vegetation in

the scarp areas.

Landsliding on the southern slopes of Paraiso Springs Valley consists entirely of the debris -
avalanche type (Qydf &Qodf). Relative ages of the slides 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 approxunately 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 slide 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
(Sheet 1). The slide debris is made up of breciated gravels and cobbles in a sand and clay matrix.
Lithology of the gravels and cobbles is graniti'c basement (Kgd) and Sierra De Salinas Schist

' (ms).

o 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 also -
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 bormgs were dnlled on site. Subsurface constituents were falrly

‘uniform and consistent with' the pubhshed geologic mapping. Eleven dlfferent geologic units

were encountered on- site, all with varying subsurface conditions. To generalize, the site soil
conditions of the upland areas are composed of bedrock and landslide deposits, while the valley
aréas 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 bormg

logs found in Append1x A at the back of this report

12
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GROUNDWATER
The Paralso Springs Valley has a long history of ground Water use. Natlve 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 1880s.

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 (Geosolu‘uons 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 spﬂngs 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 alluvium, Qal 2. A slight to moderate sulfur

- odor was noted in-some *Qf'theborings -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
1nd10at1ve of springs and shallow ground water. Ground water was not found in borings outsuie
of the Paraiso Springs Valley or in any other geologlc umt

13-
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TABLE 1
Ground Water Depth & Temperature
~Boring Tnifial Depth to | Depth to Ground | Temperature

A " Ground Water | Water After 30m . F°

T 185 65 | T34
3 1507 1907 | 730
5 20 I3 [ 790
7 110 . 80 =
9 120" 0 809
11 185 | 182 941
3 [ 120 9T 95.0
17— 315 ' 413 9577
19 5507 | 583 95.0
23 B 407 B 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 trme

of our 1nvest1gat10n

SITE SOIL CLASSIFICATION
Because of the variability of geologic materials found on the site; mu1t1ple soil cla351ﬁcat10ns

could be applied. The ridges and slopes underlain by Tierra Redonda Formation (Tt) could be -
classified as soil type S, Very Dense Soil and Soft Rock. Alluvium in Indian Valley and

~alluovium west of locality 1 (Sheet 1) could be classified as Sg/ 'Sb; Very"D'ense“"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 SE Soft Soil Profile. A majority of
the development of the site is proposed to occur in the area east of locallty in soil type Sg. For
this reason we are de31gnat1ng the soil type for the site as Sg as defined by the guidelines in the
2001 edition of the California Building Code (CBC). As per Chapter 16, Section 1636.2 The Soft
Soil Profile (Sg) is classified as having an average shear wave velocity of less than 180 m/sec.

14
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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 Geomorphlc 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

\ ciassiﬁed the San _Andre‘as 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 al, 2003). Stronger earthquakes could be
experienced at the site similar to the 1906 event with a maximum magmtude of (M7.9) with a

recurrence interval of 210 years (Petersen et al, 1996)

' Surface Faul_t»Rupture: The site is not located within an Earthquake F ault Zone as established in

accordance with the Alquist-Priolo Earthquake Fault Zoning Act of 1972. Howe.vera 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 Geologie Hazard Map (Sheet 3). This area
has moderate potentral for surface fault rupture The remaining portion of s1te has low potential
for surface fault rupture. '

Historical Earthquakes Durmg recent historic times moderate to large earthquakes have caiised

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

followmg

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 Parlg‘ield On February 2, 1881 a 5.6 magnitude quake occurred in the Parkﬁeld'area
knockmg down several adobe structures and chunneys Springs and cracks were also noted in the

. area of the quake (Rosenberg, 2001)

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)

15
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1906 California: The 1906 (M,~8.0) “San Francisco earthquake”, which ruptured a pdrtion 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,
liquefaction, 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 Axdo.
(Rosenberg, 200.1). Ground water flow changes were alse common. At Paraiso Springs' the
temperature and flow of water had been decreasing for “some time” before the quake (Lawson,
1‘908). After the quake the temperature and flow of the ‘spn'ngs returned too its previous values
(Lawson, 1908). ) | ' ' |

1922 Parkfield: The March 10, 1922 earthquake that gtruck the Parkfield area was a magnifude
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 i in the area.

1926 Mom‘érey 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 postulatéd that the earthquakes occurred on either the

San Gregorio fault or Monteréy Bay fault zone (Rosenberg, 2001).

1934 Paﬂg”zeld: 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). .

1938 Stonewall Canyon: On September 27, 1938 a maghittide 5.0 .quaké 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 magmtude 5.0 or greater to the site at approximately 17-

km away.

1989 Loma Prieta: The October 17, 1989 (M,, 7.1) Loma Prieta earthqﬁake, which 1s believed to
have occurred on an oblique-slip blind thrust closely associated with the San Andreas fault, also
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caused significant damage in the San_‘Francisco and Monterey Bay areas. It was the largest

carthquake 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 cau_si'ngfapproximately $118 million in damages (Rosenberg, 2001). The southern
Salinas ‘Vall'ey 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 earthqu_ake 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 Wlthm 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 Shakmg: The 1906 (MW~8.O) “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. Its epicenter was located ’
directly west of the Golden Gate, approximately 183 kilomieters northwest of the site. The
earthquake occurred on April 18, 1906 and caused severe ground shaking and structural damage

to buildings in Monterey va.nd 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, apprommately 80

o 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 a 50-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'so.il profile as Soft Soil .

Profile (S, as defined in the guidelines in the 2001 CBC, Section 1636.2 (average shear wave
veloc:1ty for the upper 30 meters is less than 180 m./sec.). We have determmed the appropriate
seismic coefficients to be used for the design of the structure accordmg to the 2001 CBC.

TABLE 2
S Near Source Factors & Seismic Coefficlents :
Seismic Source [ Fault Type | Distance N, N, C | &

Rinconada B [IS3kmE [ I3 [ 16 [047 [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 Wherev'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, somé 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 sjcated criteria of a PGA higher than 2 0.2 and ground water at less than 30 feet below
the ground surface. Data collected from e)‘(ploratory' borings were used to evaluate the
liquefaction potential of the site using the “Liquefy 2” computer program developed by Thomas
F. Blake. Each boring which encountefed ground water, Bor‘in'gs' 1,3,5,7,9,11, 13,17, 23, was
evaluated usingvva peak ground acceleration of 0.47g, and a maximum magnitude earthquake of |

~ 7.5.0f 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 oplmon that the potent1a1 for l1quefact10n at the site

is high. As a result we are recommendmg 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.

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.

18
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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.

‘Landsliding and Slope Stability: Thé-steep slopes underlain by the Tie;rra 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, major geologic hazard

- potential for debris flow and sliding, on our Relative Geologic Hazards Map (Sheet 3).

' Flood Hazards: According to the National Flood I_nsﬁraﬁce 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 channéling

the dra_ﬁnage into a culvert of insufficient diameter. Brush, rocks and other stream deb_ris' 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 channel.

_ Erosion: The site soils and carth 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 thls 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
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| near surface soil (upper 5- feet) typ1cally has a low' expans1on potentlal No special measures are

required to mitigate soil expans1on

GEOLOGIC CONSTRAINTS & PROPOSED DEVELOPMENT
One of the purposes »Aof this report was to evaluate the site geologic constraints and develop a

- relative geologic hazard assessment, within the framework of the proposed development For the

purposes of land use planmng, 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 m1t1gated to an acceptable 1evel by analyzing these constraints.

. Prepanng a relative geologic hazards map involves mterpretmg s1te 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 a result of the interpretation and compellation of our findings from site geologlc mapping,
subsurface exploration, aerial photographic review, and l1terature TeView.

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 beén 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 geologio hazards map should b_e |

| utilized as a guideline for planning purposes, and is not a substitute for the recommended design

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.

,b Area 1 LOW Geologlc Hazard Potentlal

- Proposed development within this area includes; the Estate Lots, northern por’uon 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—m—place footings or pier and grade
beam foundations depending on slope gradlents A site-specific' design level soil engineering
mvest1gat1on is recommended once the actual building locations and preliminary grading plans

20,
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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.

M1t1gat1on 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 footmgs. 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 - Landslide ,
Proposed development within this area includes the northwestern portlon of the Hillside Village
‘Condominjums. 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 enginéeﬁng geologic and soil engineering investigation -

is.recommended once the actual building location\'s 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 — Liquefaction Potential

Proposed development within this area includes the Biolarium, Living Machine, Nufsery,

"""Winery',"Day ‘Spa; “Hamlet Town “Square, Hotel, 'Conference'“C’énter" 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 seftlement, utilization of post
tension or mat slab foundations, or a combination of the above noted measures, A site-specific
supplemental liquefabtion investigation prepared in accordance with CDMG Special 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)
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~Area 3D — Moderate Geologlc Hazard Debrls Flow Potential

Proposed development w1thm 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 dramage facilities for post-
development runoff. Debris flow basins and d1vers1on structures are recommended to protect
future development from debris flow source areas. Bulldmg foundations may consist of
conventional cast-in-place footings. A site-specific design level engineering geologlc and soil

b_ 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 nsk”

(See Appendlx D)

Area SS Moderate Geologic Hazard — Landslide Potential
Proposed development within this area includes the southwestern portion of the HlllSlde Village

Condominiums. Mitigation measures to protect development in this area should include
'appropnate grading techniques & methodology and adequate design of site dramage facilities for

- post-development runoff. - Building foundations should consist drilled pier and gw':adebeam

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 — Moderate Geologic Hazard — Debris Flow and Landshde Potentlal

Proposed development within this area includes the north-central port1on of the Hillside Vlllage .

- 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 debiis flow source areas. Building foundations should consist of

drilled pier and grade beam foundations. A site-specific design level erigineering 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 thié

investigation for the proposed project.

Geologic
In our opinion, the site is su1table for the proposed development prov1ded that ‘the

" recommendations contained herein are strictly adhered to and ‘implemented in the design and
~ construction. These recommendations have been prepared assuming that Landset Engmeers Inc.
- will be commlsswned to review proposed site development and grading plans prior to

_construction and provide design level engineering geologlc recommendations. Soil and

groundwater conditions can deviate from the conditions encountered in the exploratory borings,

if significant Variation$ 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. An additional site-specific supplemental liquefaction sjfudy should be performed for proposed
deVelopment located in Zone 3L. The supplemental liqliefactioh study should be performed
in accordance with the guidelines contained within the California Division of Mines &
Geology Special 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

- (CPD) b‘orings 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.
The purpose of this review is to provided additional engineering géologic design level criteria =
verify setbacks from slopes, landslides and other identified geologic hazards.
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3. Structures deéigned for human occupancy shall be designed according to the current edition
of the CBC. Structures should be designed for a mean pé’ak horizontal ground acceleration of
0.47g. ' ’ ‘

4. The project geologist must review and approve all project grading plans prior to submittal to

the governing .jurisd'i’ctiop. 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 investigaﬁon.
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Soil Engineering ‘
In our opinion, . the site is suitable from a- soil engineering standpomt for the proposed

development provided that the recommendations contained herein are implemented i in the design

“and construction The folloWing pr'eliminary recommendations are presented as guidelines to be
used by project planners and designers for the soil englneenng aspects of the project de81gn and .

construction. These recommendations have been prepa:red assumlng that Landset Engineers, Inc.

- will be commissioned to perform additional des1gn 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,b it may be necessary for Landset Engineers, Inc. to review the

recommendations presented herein, and recommend adjustments as necessary.

Site Preparation and Gradmg

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

: contraetor; 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 obser{ration services during grading

. and construction. It is the owner’s respon51b111ty to make the necessary arrangements for

these required services.

2. Prior to grading, construction areas should be cleared of oBsﬁuctions, buried structures &

utilities; and other deleterious materials_. Site clearing should be observed by a field

representative of Landset Eng_ineers, Inc. Voids created by removal of material as

placed unless a representative of this firm has observed the underlying soil.

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.

.25
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The soils exposed by overexcavatlon should be scarified 8 inches; moisture cond1t10ned.
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 fll-
outside the buﬂdmg pad should be scarified and recompacted in a s1m11ar manner.

5. In order to: 1imit the potential' for differential settlement of cOnventional footings,

B

’ foundétions should not be supported on both fill and cut. Therefore, we recommend that
- ‘ the cut side of the buﬂding 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 found_aﬁdns. The portion of the bﬁilding
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
""" - y overexcavation m‘ajr be necessary - in order to satisfy the differential fill thickness

| | recomrendations. The use of post—tensmned slabs may reduce or ehmmate the need to-

undercut cut/ ﬁll pads

. 6. If structural 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 approydmately 2% back into the
hillsides. The keyways and subsequent upslope benches should penetrate into sufficiently

stable material at determined by the soil engineer at the time of grading.

7. If structural fill is to 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

Lt . scanﬁcatlon and recompactlon of the bench bottoms at the time of grading.

8. 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 upslope

- | ~benches should penetrate into sufﬁc:lenﬂy stable material as determmed by the soﬂ

engmeer at the time of grading.

' ’apprommately 2% back 1into the hillsides. The soil engineer will determine the depth I
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9. The soil engineer should also observe keyways and benchesntc assess the need for
subsurface drains (subdrains). Subdrains in other areas may also be recommended
~ depending on the grading plan and site conditions observed at the time of grading.

10.  Fill slopes should be constructed at a maximum finished slope inclination of 2:1.
(horizontal to vertical). Fill'slopes4 should be overfilled and trimmed back to competent -
material. Further compaction of exposed fill slope faces using sheepsfoof rollers or

" tracked equipment may be recommended by the soil engineer. Cut slopes should be
constructed at an inclination of 2:1. | L

1. F111 matenal 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 d1ameter

-12.  Fill material should consist of non-expaﬁsive 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

' expansiori. Select Structural Fill is specified as follows:

7 -Select Structural Fill ‘ : _
- 3% Clean native soil may be utilized, but import fill shall have a Plasticity Index of less than 12;

#% Be free of debris, vegetation, and other deleterious material;

% Have a maximum particle size of 3-inches in diameter;

-3~ Contain no more than 15% by weight of rocks larger than 21/2-inches in-diameter; - -~ -

_ ¥ Have éufﬁcieﬁt binder to ailow foundation and unshored excavation starid without caving;

% Prior to del1very to the site, a representative sample of proposed import should be prowded to
Landset Engmeers Inc. for laboratory evaluation.

~13.  In areas to be paved; the upper 12-inches of subgrade soils and all .aggTegate base should
| be compacted to a minimum of 95 percent of maximum dry density. Aggregate base and
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subgrade should be firm and unyleldmg when prooﬁolled by heavy rubber-’ured

equipment prior to paving.

-Foundatlons
14. _

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

. foundation type).

Conventlonal Footmgs

15.

- 16.

17.

18

The buildings may be supported by conventional contintous and spread (pad) footings
supported on recompacted soil. Footings should have minimum depths of 12-inches
below lowest édjaccnt 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.

Post construction total and differential settlements’ of foundations are expected to be
about % to 1%-inch from static lo_adingf 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 u@ﬁa:cd

- from the bottom edge of the adj acent footings or utility trenches.

Pier & Grade Beam Foundations

19.

Dnlled 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.
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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 prOJ ject 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 dnlhng Overall

piers depths should be at least 8 to 10- -feet below lowest adJ acent 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 i)lus
live loading. This value may be increased by one-third When eorisidering temporary
additional short-term wind or seismic loading. The support from end bearing of the piers

should be neglected Due to p0551b1e disturbance during dnlhng, skin fmc’uon on the
upper 2-feet of the piers should be discounted in the calculations. Plers should be

structurally connected to grade beams designed to transfer Jmposed 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 1gnored in

prov1d1ng lateral passive resistance.

Post construction total and differential settlements of foundations are expected to be

. _,,about Y-inch from static loading.’ Bstimated foundation movements due to selsrmcally
. induced settlement as a result of earthquakes could be higher.

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

architect/structural engineer. ' .
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Post-Tensioned Slab Foundations ‘

26.

27

28.

29.

30,

31

Post-tensioned slabs may be utilized to resist differential settlement of the fill material

.and/ or potentially 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_—Tensionjng Institute utilizing the folloWing design criteria: ~ -

: For the above cenditiens, theApo'st-tensioned slabs may be designed for an éllowable

beariixg 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.

‘A minimum of 4 inches of clean sand should be provided beneath the post-tensioned

slabs. The building pad subgfade 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

sieve.

To minimize ﬂoofdampness, such as where moisture sensitive floorings will be present,
a membrane vapor _banier 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 substirface 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

'procedu:res as specified by the Post-Tensioriing Institute, Plumbing through the slabs,

utility connecﬁons exterior flatwork, and drainage systems should be designed to
accommodate the specified differential settlement conditions as determined by additional

desi gn level investigations.

Conventional Slabs-on-Grade and Exterior Flatwork

32.

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 '_structurall engineer might .

' require thicker slab sections to provide the necessary support for the anticipated structural
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loads. Conventional concrete slabs-on-grade should be reinforced with steel as specified
by the structural engineer. |

i

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
vapor barrier should be placed between the floor slab and the compacted soil subgrade

The caplllary break should consist of a clean, free draining matenal such as % to %-inch _

drainrock with not more than 10 percent of the material passing a No. 4 sieve. The

‘drainr_ock should be free of sharp' edges that might damage the membrane vapor bamer
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 ﬂaﬁvork such as driveways, patios and sidewalks should be designed to
act independently of building foundations. Exterier_ 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.

On-site soils ‘should be properly shored and braced dunng construction to prevent
sloughin’g and caving of trench sidewalls. The contractor should comply with the

'Cal/OSHA and local safety requlrements and codes dealing with excavatlons and

trenches.

~A -select ‘non-corrosive, “granular; material should be used as 'beddihg “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 ummproved areas should be compacted to a minimum of
85 percent of maximum dry dens1ty 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 mlmmum of 90 percent of

maximum dry density.
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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.

The site soils are hlghly erod1ble 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 Wlll be substantially 1ncreased due to the large paved and
surfaced areas. A comprehenswe dramage & 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 this is 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-érosive manner away from site improvements in accordance

with the requirements of the governing agencies.

The migration of water or spr ead of root systems below foundations, slabs or pavements
may cause differential movement and subsequent damage. Landscapmg runoff collection
facilities should be incorporated in the project design. '

Cut-off drainage swales should be constructed at the f_op of all 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-vegetatlon

.of graded slopes is essential to ensure stability.
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| QUALITY CONTROL

The conclusions ‘and recommendations contamed 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, 'foundat-ion and retaining wall design criteria based on a site
specific design level mves’nga’uons once the proposed site usage, construction type, locatlons and A
anticipated loads are known ‘These services are beyond the scope of this investigation.

The following items should be performed, reviewed, tested, or observed by this firm:

«- Design level engineering geologic and soil englneenng 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 résponsible.for the mterpretatlon of the information by others or any consequences

 arising therefrom.
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- LIMITATIONS AND 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 isintended for the exclusive use

- by the client and the client’s architect/engineer. Application beyond the stated intent is stnctly at

the user s risk.

The recommendations of this report are based upon the assumption that the soil/rock condltlons
do not deviate from those disclosed in the borings or geologic maps. If any variations or
undesirable conditions are.encountered during construction, Landset Engmeers Inc. should be
not1ﬁed so that supplemental reco1nmendat10ns can be gwen

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 add1t1on changes in applicable or appropriate standards
may occur, whether they result from leglsla’uon or the broadening of knowledge. Accordingly,
the ﬁndmgs 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 diue to stripping of the site, shrinkage of fill soils durmg 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 che1mcal properties in the

soil, surface water, groundwater or air, on or below or around the site..
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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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Explanation

Cenozoic non marine, sedimentary and
alluvial deposits

Cenozoic marine

Late Mesozioc shelf and slope
sedimentary rocks and Franciscan
Formation

A
A

L
~

--+-»:] Mesozoic granitic rocks

Faults, dotted where concealed .
Modified from, USGS and Division of Mines and Geology, Bulletin
190 (1966), Geologic Map of California
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g Qs
Qal 1
Surficiar deposits
Qg, river gravel
and sand
Qs, dune sand
" Qa, alluvium
Qls o
l.andslide dgbris
Qoa
Older alluvium
\ Qog
Older fan gravel
UNCONFORMITY -
a7
QTc

Paso Robles Formation
QTp, pebble conglom-
erate, sand and clay

QTc, clay

LOGCAL UNCONFORMITY .

Tus
Unnamed marine

sandstone .
buff white, fine grained

Tpo
Pancho Rico Formation
(marine)
diatomaceous mudstone,
shale and fine sandstone |

After Dibblee, 1974

Pleistocene

Pliocene

Holocene

Tertiary

Quaternary

Tm
Tml
Tme

Monterey shale (maring)

Tm, siliceots shale

- {Upper Miocene)

Tml, semisiliceous shals,
foram. shale and thin
carbonate beds (M.Mia)

Trmic,clay shale (M. Miocene]

Tts

. M arine sandstone
(light gray; M. 8 L?Mioc)

Miocene

cene
Tertiary.

]

Trb
Unnamed red beds

( non marine red sandst. -
conglom., M. & L7 Mioc.) :

UNCONFORMITY 3
i T 8a] :

T

grigrd! gad| qu{gdxl

1

Oligég?ene ?

Mio

.Granitic rocks
aa, aplite, alaskite, pegma
qr.,quartz monzonitfe
grd, granodiorite
aqd, granodicrite- gtz di
bqd hiatite quartzdiori
massivée fo gneissaid
gdx,hornblende granadiori
7 with phenocrysts of feld:

[msc [ msd,

Metamarphic rocks
“misc, schist
ms, schist=gneiss
m,; marble

Mesozoic

ol

Mesozoic
or older

Contact

dashed where gradational
or approximately’locataed

U s
DY~
Fault
dashed where uncertain
dotted where conccaled
U-upthrown side
D—downthrown side
—=arrows indicate
possible horizontal movement
¥ arrowindicates

observed dip of fault plane

e

dnticline syncline
Axis of fold showing
direction of plunge
\§30
Sirike and dip of ctrate
2

Direc’rion' of slope of »
surface of depocition

e N
Strike and dip of foliation

. - / . .
Direction of downward
movement of landslide

&

Abondoned fest h,ble
- drilled for oil or gas

®
Fazsii locality
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EXPLANATION

Magnitudes , Symbols
>7.0

6.0-6.9
5.0-5.9

Modified from:

Division of Mines and Geology, CD-ROM 2000-00x
(2000), Digital Database of Faults From the Fault
Activity Map of California and Adjacent Areas

Division of Mines and Geology, Map Sheet 49 (2000),
Epicenters of and Areas Damaged by M>5 California
Earthquakes, 1800-1999, T

Regional Fault and Seismicity Map|  FIGURE
Paraiso Hot Springs - 5

<
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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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UNIFIED SOIL CLASSIFICATION SYSTEM

: GRAPHIC | LETTER ' .
MAJOR DIVISIONS SYMBOL | SYMBOL|" "TYP|CAL DESCRIPTIONS
' Well-graded gravels, gravel-sand
GW " mixtures, little or no fines.
CLEAN . .
GRAVEL AND GRAVELS " Poorly-graded gravels, gravel-sand
GRAVELLY SOILS GP mixtures, little or no fines.
» Siity gravel, gravel-sand-silt
COARSE More than 50 % of GM mistures.
: | coarse fraction retained| GRAVELS . :
GRAINED SOILS | on No. 4 sieve. WITH FINES. Clayey gravels, gravel-sand-clay
' GC mixtures. :
Well-graded sands, gravelly sands,
S ' . litle or no fines.
- More than 50 % of CLEAN SAND :
material is larger SAND AND : Poorly-graded sands, gravelly
than No. 200 SANDY SOILS | - (Little or no fines) sands, little or no fines.
sieve size.
More than 50 % of SAND WITH Silty sands, sand-silt mixtures.
coarse fraction passing|- FINES '
No. 4 sieve. (Appreciable amount -
of fines) " Clayey sands, sand-clay mixtures.
Inorganic silts and very fine sands,
ML rock flour, silty or clayey fine sands, |
or clayey silts with slight plasticity.
v LIQuUID LIMIT Inorganic clays of low to medium
FINE GRAINED LESS THAN 50 CL plasticity, gravelly clays, sandy
clays, silty clays, lean clays.
SOILS Organic silts and organic silty
SILTS AND OL . clay of low plasticity.
CLAYS inorganic silty, micaceous or
More than 50 % of MH diatomaceous fine sand or silty
material is smaller : o soils.
than No. 200 LIQUID LIMIT Inorganic clays of high plasticity,
sieve size. "GREATER THAN 50 CH fat clays.
Organic clays of medium to high
CH plasticity, organic silts.
; Peat, humus, swamp soils with.
HIGHLY ORGANIC SOILS PT high organic contents. '
VARIOUS SOILS AND MAN MADE MATERIALS Fill materials.
MAN MADE MATERIALS Asphailt and concrete.
Eﬁ@ ﬁ@@%@% 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. S| - (831) 4436970, Fax (831) 4433801, landset@aol.com A1l
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KEY TO LOG OF BORINGS

- Engineers, Inc.

(831) 443-6970, Fax (831) 443-3801, landset@aol.com

g |- s | 8| &
o) L c =1 e =
= 3 5 o . “o | E2 =
2, o 8 o Description J3 25 ¥
- - < 0 T 4 (5. = 5
g B 8| 5| % - g z S
Al & @ @ i > = &
] -
< Shelby Sampler
2 Thin walled, 3" diameter, 3 ft long, hydraullcally advanced.’
3 .
.l Modified Cahfornla Sampler ]
4 N 3" diam. split-barrel sampler with brass llners driven by
' a 140 Ib hammer with a drop of 30“
5 ) )
P Standard Penefration Test (SPT) Sampler
-6 - S -2" diam. split-barrel sampler driven by a -140 Ib hammer
with a drop of 30". S ~
7 . . : ’
’ Bulk Sample
8 < ; ~ Loose soil removed for testing.
<]
10 California Sampler
2.5" diam. split-barrel sampler with brass liners driven by
11 a 140 b hammer with.a drop of 30". -
Shaded area denotes sarniple taken.
112
Hand Sampler (2.5" diam. driven by hand). Grounwater A4
13 : ' : encountJ’ed during| =
: ) drilling
14 Continuous Core Sampler ] .
< 94 mm Christianson Sampler. Grounwater EZ
15 ‘ after drilling =
16 ] Seepage O ’
75 [@— Approximate blows per foot.
17 ’
18 Solid line denotes soil or lithologic change.
19 .7’_______‘7 _ L Y N
| a i "Dashed fine denotes g gradlatlonal or approximate soil
20 or lithologic change.
FEXD L
‘Heavy line denotes termination of boring.
22
23 ‘ .
N/R = No sample recovered
24 D.S. = Disturbed sample
25
26
27 . .
&@@@S@E 520 B Crazy Horse Ganyon Rd, Salinas, CA 93907 Figure




SOIL TERMINOLOGY

" SOIL TYPES (Ref. 1) . . : ) . ’ ~
Boulders: Particles of rock that will not pass a 12 inch screen.
Cobbles: . Particles of rock that will pass a 12 inch screen, but not a 3 inch sieve.
Gravel: Particles of rock that will pass a 3 inch sieve, but not a No.4 sieve.
Sand: - Particles that wil pass a No. 4 sieve, but not a-No. 200 sieve.
Silt; Soil that will pass a No. 200 sieve, that is non-plastic or very slightly plastic, and that exhibits litlle or no
4 strength when dry. .
Clay: Soil that will pass a No. 200 sieve, that can be made to exhibit plasticity (putty-lilke properties) within a range

of water contents, and that exhibits considerable strength when dry.

MOISTURE. AND DENSITY

Moisture Condition: - ‘ An observational tlerm;vdry, slightly moist, moist, very moist, saturated.

" Moisture Con}te'n.t: ~ The weight of water in a sample divided by the weight of dry soil in the soil sample, expressed as a
’ - . percentage.
Dry Density: The pounds of dry soil in a cubic fool of soil.

DESCRIPTORS OF CONSISTENCY (Ref. 3)

Liquid Limit: The wate; content at which a No. 40 soil is on the boundary between exl1i6iling liquid and plastic characteristics.
i "~ The consislency feels like soft buller.
Plastic Limit: The water content at which a No. 40 soil is on the boundary between exhibiting plastic and semi-sofid
. . characteristics. The consistency feels like stiff puty. -
_Plasticity index: The difference between the liquid fimit and the plastic limit, i.e. the range in waler contenls over Wthh the soil
) is in a plastic state. :

MEASURES OF CONSISTENCY OF COHESIVE SOILS (CLAYS) (Refs. 2 &.3)

Verysoft . N=0-1* . .G=0-250psf Squeezes between fingers

- Soft N=2-4 C=250-500 psf Easily moided by finger pressure
Medium Stiff N=5-8 C=500-1000 psf Molded by strong finger pressure
Stiff N=g-15 . C=1000-2000 psf Dented by strong finger pressure
Very Stiff N=186-30 C=2000-4000Vpsf Dented slightly by finger pressure
Hard N>30 C>4000 psf Dented slightly by a pencil point

* N = Blows per foot in. Ihe:Slandard Penelration Test. In cohesive soils, with the 3" diameler sampler, 140 pound weight, divide the blow count
by 1.2to gel N (Rel. 4).

MEASURES OF RELATIVE DENSITY OF GRANULAR SOILS (GRAVELS SANDS AND SILTS) (Ref's. 2 & 3)

Very Loose N=0-4 ** RD 0-30° Easily push a 1/2" reinforcing rod by hand

"Loose N=5-10 - RD=30-50 Push a 1/2" reinforcing rod by hand

Medium Dense N=11-30 RD=50-70 Easily drive a 1/2" reinforcing rod
~-Densg~ - oN=31=50"" " “RD=70-90 "~~~ Drive 3 1/2" Fainforcing Fod 1 foot

Very Dense N>50 ’ RD=90-100 Drive a 1/2" reinforcing rod a few inches

* N = Biows per fool in the Standard Penetration Tesl. In granular soils, with the 3" diameler sampler, 140 pound weight, divide the blow counl

by 2 1o getl N (Rel. 4). RD = Relalive Density

Ref. 1:  ASTM Designalion: D 2487-93, Standard Classification of Seils for Engineering Purposes (Uniﬁed Soils Classilicalion Systemn).
Ref.2:  Terzaghi, Karl, and Pveck, Ralph B., Soil Mechanics in Engine_aering Pracfice, John Wiley & Sons, New York, 2nd Ed., 1967,
' pp. 30, 341, 347, v , A '
Ref.3: . Sowers, George F., Iniroductory Soil Mechanics and Foundations: Geolechnicél Engineering, Macmillan Publishing Company,
New York, 4th Ed' 1979, pp..80,81 and 312, ’ ,
Ref.4: * Lowe, John I, and Zaccheo, Phillip F., Subsurface Explorations and Sampling Chapler 1 in "Foundalion Engmeermg Handbook,”
" Hsai-Yang Fang, Editor, Van Noslrand Reinhold Company, New York, 2nd Ed., 1991, p. 39. :

.E'...EI @. J@\Eﬁ 520-B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure

- ENGINEERS, INC. ' (831) 443-6970, Fax (831) 443-3801, Landset@aol.com A3




N

-

—

. _

B

-

EXPLORATORY BORING LOG

No.

B-1pg 1 of 2

PROJECT: Paraiso Hot Springsk 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
B8 :%_, ‘ ;é Re 2
2 £ c .= ;E, i
£ ° “é' g 9?- Description 8(% %g ég
- = @ ] 5 2
[a oW . €] m o
0
BULK Qal 2: Alluvium (Holocene) . sC
1 A Dark yellowish brown clayey SAND, medium dense, dry :
to slightly moist, well graded
2 .
3 : .
114 >4.5 Dense, slightly moist 5.9 117.8
| 4" |
5|
6| - .
{12 © 25 Medium dense, slightly moist, increase fines content 41 123.2V
7 ) =
8
9 - -
Mottled light gray and brownish orange well grade SAND with SwW
10 clay, medium dense, very moist )
11 .
1-3 3.0 8.8 117.7
12 |
13
14 |
15
16 ) . :
1-4 18 - Occasional interbeds of discontinuous coarse grained angular, 12.3
17 foritd poorly graded sand and clay
16 | \ 4
20
121 .
) 1-5 Medium dense, saturated 14.1
22
23 |
24 ] ]
: Color changed to light grayish olive, trace fines
25 |
26
1-6 22 15.2
27 Lol
LandSet 520 B Crazy Horse Canyon Rd, Safinas, CA 93907 Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-4
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' ' EXPLORATORY BORING LOG No. B1pg20f2
PROJECT: Paraiso Hot Springs : DATE DRILLED: 23-Aug-04 - FILE No, LSW-0337-01
DRILLER: Exploration Geoservice -DRILLING METHOD: B-56 LOGGED BY: BP
BORING DIAMETER: - 8" HS BORING DEPTH: 45.0' GROUNDWATER DEPTH: 6.5'
5. E . » ‘ . :,é; o =
~r 5
- g8l S| & S sg | 22| 5%
g @ © I3 o Description %85) 73 og
s| = s ® I o oz &
o E & S 5] = =T Qo
[0 [\ =3 - [=}
[a] w O o - o .
27 | - - Light grayish olive well graded SAND, medium dense, sw
saturated, trace fines
28
( I P
Y
‘ 31
l 31 |
132 ] 17 7.8
» 23 \
34 | S S S
o Color changed to moderate gray
j 35 |
136 | 1-8 20.0
37
38
39 .
1-9 Loose L . E 18.0
40 '
41 |
42
43 |
44
1-10 Mediurm dense ' " 208
45 | -
TD @ 45.0°
B I R D IR R R GROUNDWATER ENCOUNTERED @ 18.0'
C GROUNDWATER ENCOUNTERED @ 6.5 |
' 30 MINUTES AFTER DRILLING
Jl ] . . Water temperature 73.4 F
- ) - Slight sulfur odor
)
)
.
P B
L
g
" ] Landset 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
' " Engineers, Inc. ' . (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-4
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EXPLORATORY BORING LOG No. B2

—n

]

]

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: 4" 88 BORING DEPTH: 21.5' GROUNDWATER DEPTH: . NIA
LR - » of | 22| I
oy o > . g o Description X5 %g o8
e a = o ] o B> >
=8 £ & S ] S =T Q
g &1 5| & | & .
0
Qal 2: Alluvium (Holocene) sC
1 Dark reddish brown clayey SAND, dense dry, 10-20% fines,
fine to coarse sand
| 2 )
3 , . .
) >4.5 _ _ 2.3 109.5
4 .
5 —_— e e e e ]
Color change to pinkish brown
6 1.8 113.1
7 -
Color change to dark reddish brown
8
| 8 |
| 10 |
11 ) :
Driller added water, trace fine angular gravel, fines clayey . 1.8
12 | ‘ '
| 13
14 |
15 |
Drilling hard
16|
5.4
17
| 18 |
19 - B o i - i i
20
21 | o
Sample is moist - ) 10.4
22| - _ D@ 21.5'
] NO GROUNDWATER ENCOUNTERED
23 '
| 24 |
25 |
| 26 |
27
LandSet _ : 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 ~ - |- Figure -
Engineers, Inc. ' (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-5




EXPLORATORY BORING LOG _ . ' No. B-3pg1of2
PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01

—

1 3

;_T ’

Cm

N

e

DRILLER: Expioration Geoservices DRILLING METHOD: B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 30.0' ' GROUNDWATER DEPTH: 15.0'
=) - .
o a X =
- 8 b= @ g °E g
£ © - ’21;’_ s Description 33 :3:";’ 8:5,
-3 2 B > 5 S
o o () o - o .
0
Qal 2: Alluwum (Holocene) SM
1 Yellowish brown siity SAND, loose, sllghﬂy moist, well
. graded, trace gravel
| 2 |
| 3 |
3.25 7.4 104.0
| 4 | '
| 5 |
8 ) . . &
>4.5 ‘Medium dense, slightly moist to moist 6.2 112.2
7
8
9 .
) Light yellowish brown well graded SAND, medium dense, sw
10 moist to very moist
11
1.25 - 8.1 106.3
12
13
14
15 | 5
| 16 |
Loose, saturated 18.3
17
18 |
19 — N S p— - B
. . Color change to dark gray, shghtly clayey, very loose =
20 ~ toloose, saturated
21 19.3
22
23 :
Common stiff clay interbeds
24 |
25 Dark yellowish brown clayey SAND, medium dense, éc
saturated trace gravel
26
3-6 15 142 -
27
LandSet 520 B Crazy Horse Canyori Rd, Salinas, CA 93807 Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-6
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_EXPLORATORY BORING LOG

No. B-3pg2of2

PROJECT: Paraiso Hot Springs ~ DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservices DRILLING METHOD: B-56 .LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 30.0" .GROUNDWATER DEPTH: 15.0'
B g <§ g2 &
gl ¢ & . 6g | 28| Zg
;;c:. s I :% %. Description 85 gg ,c.bg_
= -0 (<]
28 Dark gray well graded SAND with clay, medium dense, sw
[ saturated, trace of gravel
| 29 |
© 37 15 18.0
30
. ™D @ 30.0° ) ]
GROUNDWATER ENCOUNTERED @ 15.0'
| GROUNDWATER ENCOUNTERED @ 19.0°
30 MINUTES AFTER DRILLING T
Water Temp 73.0 F
| No Odor
| %
LandSet 520 B Crazy Horse Canyon Rd, Salinas, CA 93807 .Figure
Engineers, Inc. A8

(831) 443-8970, Fax (831) 443-3801, landset@aol.com
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EXPLORATORY BORING LOG

No.

B4

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: 4" 8S BORING DEPTH: 21.5' GROUNDWATER DEPTH: N/A
B @ :,5: = 2
- gl 2| 5 o sf | 22| &%
(= ® ° @ o -Description aG %; [a =%
= = . [ 5 3 >
§l B E| B | 3 5 | 288
fa » 0] m o
0
BULK Qal 2: Alluvium (Holocene)- sC
1 c Dark reddish brown clayey SAND, medium dense,
' dry, 10-20% fines, fine to coarse sand
| 2|
| 3_|
4-1 23 1.5 3.1 107.7
4 |
5 | )
18 .
4-2 69 >4.5. 34 118.6
| 7
'8_
o | '
10 I R D
Color change to pinkish brown
1 | 43 50/6" | >45 : 32 115.1
12 |
13 |
| 14|
15 . v .
. Pinkish brown clayey sand with gravel dense, dry, 10-20%
16 fines, fine to coarse sand, 10-20% fine gravel
44 43 : 3.3
17
16 |
20
21
4-5 56 2.3
N 22 D @ 21.5'
NO GROUNDWATER ENCOUNTERED
% -
24
25
26
27
LandSet 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inic. (831) 443-6970; Fax (831) 443-3801, landset@aol.com A-7




EXPLORATORY BORING LOG - No. B-5pg1of2

.

]

— —/

T

_

~

| PROJECT: " Paraiso Hot Springs - DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservices DRILLING METHOD: B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 40.0' GROUNDWATER DEPTH: 11.5'
: . ‘ » g -SRI = =
- gy £ F - e - P
el ° g é.f Description 8(% gg 88
i a = ] . > 5 il
5 | E| £ | 8 5 | 28 8
Qa [22] Y] 3] o
0 : .
BULK {:::] Qal 2: Alluvium (Holocene): . sw
11 B i Yellowish brown well graded SAND, medium dense, ’
© dry, 5-15% fines . o :
| 2| i
3 | : :
51 | 30 >4.5 v 26 106.2
| 5 | L
16
5-2 20 >4.5 Very moist ' : 151 | 118.8
7|
B
Dark yellowish brown clayey SAND, medium dense, - SC
9| very moist well graded
10 | : :
11 ' . ' ' ‘
5-3 22 2.25 ’ 14.0 112.zﬁ
12 | : _ : A4
13 |
n
15 |
16

54 25 2.0 . : C 124 | 1154

5-5

nght olive well graded SAND, loose, saturated v SwW

'”Q

Light olive sandy lean CLAY, stiff, very moist CcL

' 56 10 : . 17.8

LandSei 520 B Crazy Horse Canyon Rd, Salinas, CA 93807 . "Figure

(I

PN

Engineers, Inc. (831) 443-6970, Fax (B831) 443-3801, landset@aol.com A-8
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EXPLORATORY BORING LOG . K No. B-5pg 2 of 2
PROJECT: Paraiso Hot Springs_ DATE DRILLED: - 23-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: ' B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 40.0° GROUNDWATER DEPTH: * 11.5'
k<] E :,%) X =
o Ke] c . o o ‘B
] ot 3 o> S
gl o 31 B o . Description . ey 22| 88
= = =3 2. g : ] o= g
g 5 o 8 8 > =9
A w - O o o. . . :
27 ' Light olive sandy lean CLAY, stiff, very moist, well graded cL
sand fraction
26 | '
29
30 ) - . .
Light olive poorly graded SAND, medium dense, saturated , SP
431 | 57 16 very fine to medium grained 16.8
32 |
33
34 |
35
36 | 58 36 Common discontinuous clay lenses 17.0
37 |
Dense
| 38 |
39 |
5-9 31 17.8
40 :
v ‘ TD @ 40.0
. GROUNDWATER ENCOUNTERED @ 21.0°
GROUNDWATER ENCOUNTERED @ 11.5'
. 30 MINUTES AFTER DRILLING
- Water Temp 79.0 F No Odor
27
'LandSet 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, In¢. | (831) 443-8970, Fax (831) 443-3801, landset@aol.com A-8
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EXPLORATORY BORING LOG : } No. B-6
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: 4" 8§ BORING DEPTH: 21.5' - GROUNDWATER DEPTH: N/A
] E V 'u_é) Lo 2
g1 2 5 . s8 | 28 | Ee
E|l o o g o Description’ @é 22 a8
- = o ] 5 >
ja] 7] [O] 1] n
1 . .
: Qal 2: Alluvium (Holocene): ) . scC
1 Reddish brown (5YR4/3) clayey SAND, very dense,
: ) dry, 10-20% fines, fine to coarse sand
i 2 | . ’ '
| et 52 3.0 113.6
4| '
5
_j_ 6-2 © 508" 3.2 116.2
17
8 |
| 9 |
10 |
| 11 |
63 - 35 31
12 | N
13 |
[ 14 |
| 15 | " Driller added water, drilling difficutt
16 | .
8-4 38 Fine to medium sand, trace coarse sand 3.5
17 | '
| 18 |
20
.|
6-5 45 : 2.9
22 | D @ 21.5' e
NO GROUNDWATER ENCOUNTERED
23 | o
24 |
25 |
Qe
27 .
LandSei 520 B.Crézy Horsé Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. (831) 443-6970, Fax(831) 443-3801, Iandset@abl,com A-9
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EXPLORATORY BORING LOG

. No. B-7pg1of2
PROJECT: Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 . LOGGED BY: - BP
BORING DIAMETER: 8" HS- BORING DEPTH: 55.0' GROUNDWATER DEPTH: 8.0

"B @ . : :’; - 2
_ gl £ 5 . og | g2 | Ee
Er o o 2 o Description % Yo) 2= og
[a} %] 0] m o
0
- Qal-2: Alluvium (Holocene) ‘ SM
1. Dark yellowish brown silty SAND, loose, moist, well
graded .
2 |
3 |
. 7.7 | 1087
4 i )
Light yellowish brown well graded SAND, loose to sw
‘5 medium dense ’
6 |
. *74 105.6
| 7|
a v
9
Dark gray silty SAND, loose, very moist, well graded, SM
10 slight odor, saturated @ 11.0' :
11 -_i-
24.0 93.0
12 - .
Dark gray well graded SAND, loose, saturated sSw
13 |
| 14 |
15
16
283
17
18
19 ]
Color change to light gray
20 o
21 |
17.7
22 |
23
24
25
26 .
7-6 11 - Loose to medium dense
27 | '
} _ 17.2
28 | Light gray well graded sand, medium dense, saturated .
. LandSet 5208 Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. (831) 443-8970, Fax (831) 443-3801, landset@aot.com A-10
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EXPLORATORY BORING LOG. - No. B-7 pg2of2
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: 55.0' GROUNDWATER DEPTH: 8.0"' .
3 g aEJ B | 2
2| 2| % 55 | 53 | Ie
g o 5 g o Description @& 22 a8
i) = 5 S 25 >
ﬁ‘ g & _g 3 = =5 | O
[m] w (V] m a.
29 S SW
30
31 | 7-7‘ 26 Common thin stiff clay lenses 17.2
"182
33
| 34 -
35 |
36|
7-8 11 Medium dense 38.6
| 37 | ‘
38 |
| 39 |
40 |
41 )
7-9 11 235
42 |
43
44|
| 45
46
. 7-10 13 19.0
47|
48
49| - - e - - - -
50 | 7-11 28 17.9
| 51 |
52
53
54| . . )
7-12 43 Dense 14.2
s5 |  f-itis
TD @ 55.0°
GROUNDWATER ENCOUNTERED @ 11.0°
GROUNDWATER ENCOUNTERED @ 8.0'
> 30 MINUTES AFTER DRILLING
LandSet 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
" Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, iandset@aol.com A-10
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EXPLORATORY BORING LOG No. B-8
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: 4" SS BORING DEPTH: = 21.%' GROUNDWATER DEPTH: N/A
5 g 3 g2 | 2
o 8 < _ : o | 5B | ®
— 9 = o L . Qb 50 G
£ o © I3 o Description 71! gz [a1X-1
£ B 8| B | 3 S | 28] 8
[0 [ =y = o
[a] (23] (V] . m o
0 .
Qal 2: Alluvium (Holocene): SP
|1 Yellowish brown (10YR5/3) SAND with clay and gravel,
dry, <10% fines, fine to coarse sand fine to medium gravel
-
3| .
. 1.4 112.3
4|
5 -
Color change to reddlsh brown (10YRA4/3), fines, 10-20%
6
- 1.0 116.9
7]
8 |
[ 9 |
10 |
11
Ak 0.9
12 |
13 |
14 |
15 |
[ 16_| .
' Drilling difficult 16
17.
18 _
19 Cobbles
20 |
21 |
1.2
22 D @ 21.5"
NO GROUNDWATER ENCOUNTERED
23 '
| 24
25 |
26
27 . )
LandSet 520 B Crazy Horse Canyon Rd, Safinas, CA 93907 Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A1l
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EXPLORATORY BORING LOG _ No. B-9 pg 1 of2
PROJECT:  Paraiso Hot Springs DATE DRILLED: 23-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: BP -
BORING DIAMETER: 8'HS . BORING DEPTH: 30.0° GROUNDWATER DEPTH: 7.0’
5 g 3 g | 2
- gl.2 | 5 o sg.| 22| Ze
g o > g o Description ¥ 5 = 0g
s! a = ) o [$] =) 2
&) E g z ] > =73 a
[ © I~ = o
(=} o .| .0 @ o
0
BULK HF: Fill (Holocene): sc
1 E- Dark yellowish brown clayey SAND loose, slightly moist
to moist, well graded
2 '
3 - Qal 2: AIIuv:um (Holocene) SM .
9-1 Yellowish gray silty SAND, loose, slightly moist, well 8.3 84.1
| 4 | graded :
| 5 |
| 6|
g-2 15.2 108.7
7 ) U
\ R R —
' Color change to yellowish brown very moist to saturated
5 . .
10 _
11 | :
9-3 17.2 109.
12 -
Dark gray clayey SAND, loose, saturated, moderate odor sc =
13
14 |
15 |
16 | -
- 94 . 16.8 100.3
17
18 |
19
~—Qrange brown-well-graded SAND; loose, saturated - T TTIRW T T | T
20 . .
21 _
9-5 10 16.5 - 106.7
22
23
24
25
26
9-6 12 19.6
27 RN
LandSet 520 B Crazy Horse Canyon Rd, Saiiﬁas, CA 93907 Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com " A2




L

EXPLORATORY BORING LOG No. B-9pg2of2
PROJECT: Paraiso Hot Springs ' DATE DRILLED: 23-Aug-04 FILE No.. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD:  B-56 ) LOGGED BY: BP
BORING DIAMETER: 8" HS - BORING DEPTH: 30.0 GROUNDWATER DEPTH: 7.00 -
[=3 o=
B £ B 2g | 2
=y el c G 3 =) C o
. S o o RN 10 5@ ¢ Q
£ o o g o Description a G g3 g
&l Bl 5| & 3 S | 28|38
[ o =3 = o .
[a) (7] . O om o .
28 Orange brown well graded SAND, loose, saturated SW
29 L U ’
4 Color change to dark gray, very loose 18,1
30
D @30.0" .
. GROUNDWATER ENCOUNTERED @ 12.0' .
. GROUNDWATER ENCOUNTERED @ 7.0'
15 MINUTES AFTER DRILLING
| Water Temp 80.9 F No Odor
e — - — - —— ——— —
LandSet‘ 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc.- (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-12




EXPLORATORY BORING LOG

No. B-10
PROJECT: Paraiso Hot Springs  DATE DRILLED: 24-Aug-04 FILE No.- LSW-0337-01
DRILLER: " California Geotech- DRILLING METHOD:" B-24 LOGGED BY: - - IMS
BORING DIAMETER: 4" S8 BORING DEPTH: 10.5' GROUNDWATER DEPTH: N/A
- - E '—é = 2
£ » ‘g' g g Description 8(% gg 8@.
g T 8] & % S | 8838
[ [0 ~ - [o]
[ w (V] m a
0
Qal 2: Alluvium (Holocene) sC
1.0 Reddish brown (5YR4/4) Clayey SAND, very dense
dry 15-25% fines, fine to coarse sand
2 | :
3 | 10-1 50/3" - 81 110.4
gt
4
Tt: Tierra Redonda Fm {Miocene) .
5 Light yellowish brown (10YR6/4) SANDSTONE, very dense
moist, slightly weathered, friable, plastic when wet, rock
| 6 | 102 50/3" hardness firm, fracture and bedding unknown, grain size fine 9.1 112.7
to coarse sandy, subrounded to subangular, abundant biotite,
| 7 | slightly cemented
R
9 |
10 ,
10-3 50/6" 0.6
11 | D @105
) NO GROUNDWATER'ENCOUNTERED
12
13
14|
15
[ 12
16
17|
18
| 19| . _
20
21 |
22
23 )
24
25
26
27
Lan dSet 5208 Crazy Horse Canyon Rd, Salinas, CA 83907 Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A3
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~ EXPLORATORY BORING LOG No. B-11pg1of2
PROJECT: Paraiso Hot Springs _ ~ DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: - Exploration Geoservice ) DRILLING METHOD: LOGGED BY: BP
'BORING DIAMETER: 8" HS BORING DEPTH:  46.5' GROUNDWATER DEPTH: 18.2'
B E § R Frd
gl ¢ 5 . o8 | 22| %=
E|l o o g o Description a& 22 08
] 2 5 S o >
[=} [%2] [ m o
0 i ‘ )
Qal 2: Alluvium (Holocene) . SM
1 Yeliowish brown silty SAND, medium dense, dry, well ’
graded
[ 2 ]
3 .
LS
11-1 18
[ 4 |
5
6 . v
11-2 >4.5 3.0 95.5
7 '
| 8|
9 |
10
11 ] —_— ]
| 113 >4.5 Color change to light yellow15h gray, loose to medium dense 6.6 104.6
12 | slightly moist increase fines
13 |
14|
15
16 | 114 Very moist 20.9
. Dark gray poorly graded SAND medium dense, very moist sSP
17 . . .
18 y W
19 Brown gray poorly graded SAND medium dense very moust ' sw - =
20
(21 |
11-5 13.8
22 '
23
[ 24 |
25
26
11-6 Common thin silty sand and clayey sand interbeds 11.8
o7 . .
Landset . ’ 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 .’Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-14
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EXPLORATORY BORING LOG

B-11pg 2 of 2

No.

{1 PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 L.OGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 46.5' GROUNDWATER DEPTH: 18.2'

3 g § R =
g1 £ | s sg | 28| %%
=) ® 5 g o Description % & 2% o0g
£ E | 8| 8 3 S |28 &
(1] © =3 — O
=] w (] 43} a.
28 SW
29 T 7| Color change to greenish gray, medium dense, saturated - |
30
31 14.0
32
33
34
: Grayish brown silty SAND, medium dense, saturated’, SM
35 trace pea gravel
36 11-8 18.9
37
38"
39

| 40
41 11-82 17.9
42
43 o —_—

Color éhange to dark gray, medium dense to dense
45 ‘
46 | 11-10 19.1
47 D @ 46.5'
GROUNDWATER ENCOUNTERED @ 18.5'
: DURING DRILLING :
e e | —-GROUNDWATER-ENCOUNTERED @ 18:2" -~ || -
© . 30 MINUTES AFTER DRILLING
Water Temp 94.1 F
No Odor
LandSei 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
T Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landsét@aol.com A-14




EXPLORATORY BORING LOG No. B-12

PROJECT: Paraiso Hot Springs ' DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01

DRILLER: California Geotech ' ) . DRILLING METHOD: B-24 LOGGED BY: IMS

BORING DIAMETER: 4"SS BORING DEPTH: 15.25' GROUNDWATER DEPTH: N/A

(peh)

Description

Depth ()
Graphic Log
Blows per foot
Pocket Pen (tsf)
U.C.8.C. Soil-
Group
. Moisture (%
dry weight)
Dry Density

Sample

(=)

Soil: sC
 Reddish brown for first 2" then becomes brown (10YRS5/3) '

clayey SAND, very dense, moist, 15-25% fines, fine _
to coarse sand )

50/3" A : : . 8.3 88.5.

. Tt: Tierra Redonda Fm (Miocene) .
5 Light yellowish brown (2.5Y6/4) SANDSTONE, very dense, ’

) dry, slightly weathered, friable, plastic when wet, firm rock
J hardness, fracture spacing and bedding unknown, siightly

12-2 85/g" to moderately cemented 2.0

10

1

123 g7ie" | : ' 2.7
12 :

13

14

15

12-4 T} 50/3" . . . 93

r . TD @ 15.25

NO GROUNDWATER ENCOUNTERED
17

18

19

20

21

22

23

24

25

26
26 |
27

LandSet ' 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 . Figure

. Engineers, Inc. " (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-15
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" EXPLORATORY BORING LOG

" No.

B-13 pg 1 of 2

PROJECT: .

Paraiso Hot Springs

DATEDRILLED:  24-Aug-04

FILE No. LSW-0337-01 .

DRILLER:

DRILLING METHOD: B-56

LOGGED BY:

Exploration Geoservice
BORING DIAMETER:

8" HS

__GROUNDWATER DEPTH:

9.7

BP

BORING DEPTH: 50.0"

Depth (f)

Sample

Graphic Log

Blows per foot

Pocket Pen (tsf)

Description

U.C.8.C. Soil-
Group

Moisture (%
dry weight)

Dry Density
(pch)

Q

l_;

13-2

13-3

>4.5

Qal 2: Alluvium (Holocene)
Light yellowish brown well graded SAND, medium
dense, dry

Dry

Color change to orange brown, very moist

Saturated @ 11.5'

sw

134

13-5

26

24 |

25

13-6-

Grayish olive silty SAND with clay, loose, saturated
common thin well graded sand, silt and clay interbeds,
slight odor

Color change to dark gray, moderate odor

SM:

3.1

34

16.7

277

105.2

1026

g

=
o
=
=]

nj@._

LandSet

.Engineers, Inc.

520 B Crazy Horse Canyon Rd, Salinas, CA 93307
(831) 443-6970, Fax (831) 443-3801, landset@aol.com

Figure
A-16
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"EXPLORATORY BORING LOG

No. B-13pg2of2

PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No: LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METH'OD: B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 50.0" GROUNDWATER DEPTH: 9.7' i
= —; ) -
"g' £ * o & g 2
g o & 5 3 E = 2o
= o e 2 é—‘_" Description - 88 -2 8 32
g ! g @ [ o e =
§l 5| 8| 2| 3 5 | 28] 8
s 73] (U] o n.
29
Dark gray silty SAND, with clay loose to medium dense, SM
30 saturated, trace gravels : -
31| NR 11
32.
33
34
35
36 | 137 13 19.3
37 ;
38 .
39
40
41 | 138 2 " Dense 21.9
42
43
Occasional poorly graded, very coarse grained sand
44 interbeds
45
46 |' 139 16 18.9
47
48
49 '
13-10 12 11.8
50 ) ) .
TD @ 50.0"
GROUNDWATER ENCOUNTERED @ 12.0
WHILE DRILLING ‘
GROUNDWATER ENCOUNTERED @ 9.7
45 MINUTES AFTER DRILLING
Water Temp 95 F
Slight Odor
LandSet 520 B Crazy Horse Canyon Rd, Salinas, CA, 93907 Figure
. Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-16




EXPLORATORY BORING LOG R

Engineers, Inc.

(831) 443-6970, Fax (831) 443-3801, landsst@aol.com

A-17

No. B-14
PROJECT: - Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: California Geotech L DRILLING METHOD: B-24 LOGGED BY: 1MS
BORING DIAMETER: 4"SS BORING DEPTH: 26.5' GROUNDWATER DEPTH: ‘N/IA
5 % ;_al; Ro =
2 L bt =3 ;;'5) g =
£ - o i Descripti e =8 88
= ) o o - ption ¥} B3 og
< B _g_ g g O = g
& E © 8 [ o] =T
[a] [72] U] o o
0
Soil: scC
1 Reddish brown (5YR4/4) clayey SAND, very dense,
-dry, 15-25% fines, fine to coarse sand
2|
3 14-1 50/6" 57 1259
4 Tf: Tierra Redonda Fm (Miocene) _
Yeliowish brown (10YR5/4) SANDSTONE, very dense, dry,
5 slightly weathered, friable, plastic when wet, rock hardness
firm, fracture and bedding unknown, grain size fine to coarse,
6 14:2 50/6" subrounded to subangutar, slightly cemented 2.9 ’
7
8 |
9 Sand is clean, no cementing
10 |
11
14-3 45 1.9
| 12
13
14
15
Fines down to 10-20%
18 .
14-4 68 6.0
7
18
19
w5 N - - - - _ : - S _
21
14-5 97/11" 1.9
22
23
| 24 |
25
26
14-6 - 86 . 27
‘TO @ 26.5'
: NO GROUNDWATER ENCOUNTERED
LandSeﬁ 520 B Crazy Horse Canyon Rd, Salinas, CA 83907 FigUre
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EXPLORATORY BORING LOG .

No.

B-15

PROJECT: Paraiso Hot Springs

DATE DRILLED: 24-Aug-04 -

FILE No. LSW-0337-01

DRILLER: Exploration Geoservice

DRILLING METHOD: B-56

LOGGED BY:

BP

BORING DIAMETER:

8" HS

BORING DEPTH:  18.75'

GROUNDWATER DEPTH:

N/A

Depth (ft)
Graphic Log

Sample

Blows per foot

Pocket Pen (tsf)

D_és'cription

U.C.S.C. Soil-
Group

Moisture (%
dry weight)

Dry Density
(pcf)

[=]

N/R

18

Qal 2: Alluvium (Holocene)

Light orange brown well graded SAND, medium dense,

“slightly moist

Sw

6.1 151

3.0

Grayish brown SILT, stiff, moist

ML

18

3.0

Dusky yellowish brown organic SILT, stiff, very moist

MH

15-2

10

Light gray silty SAND, medium dense,very moist, 40-45%
fines

SM

11

15-3
12

13

14

| 15 |

154 [[J

16

17

| 18 |

15-5 [l

- 50

50/2

50/3

>4.5

Kgd: Granite (Cretaceous);
Red, dense :

Color change to gray

1.4
339

10.0

0.6

3.5

93.3
76.8

108.5

TD @ 18.75'

<o -NO-GROUNDWATER ENGOUNTERED - - -~ -

LahdSet

Engineers, inc.

520 B Crazy Horse Canyon Rd, Salinas, CA 93907

Figure
A-18

(831) 443-6970, Fax (831) 443-3801, landset@aol.com
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EXPLORATORY BORING LOG No.

'B-16 .

PROJECT::

Paraiso Hot Springs

DATE DRILLED: 24-Aug-04

FILE No. LSW-0337-01

DRILLER:

‘California Geotech

DRILLING METHOD: B-24

LOGGED BY:

Ms

BORING DIAMETER:

4" SS,

GROUNDWATER DEPTH:

N/A

. BORING DEPTH; 16.5'

Depth (ft)
Sample
Graphic Log
Blows per foot

Pocket Pen (tsf)

Group

Descriptioﬁ

U.C.5.C. Soil-

Moisture (%
dry weight)’

Dry Density
(pcf)

o

50/6"

>4.5

Soil: - : sC
Reddish brown (5YR4/4) clayey SAND, very dense,
dry, 10-20% fines, fine to coarse sand

ez [} | s

10

11 | 16-3 m 50/8"

12

13

14|

15

16 16-4 ll 79

* Tt: Tierra Redonda Fm (Miocene)

Yellowish brown (10YR5/4) SANDSTONE, very dense dry,
slightly weathered, friable, plastic when wet,'firm rock hardness
fracture and bedding unknown, fine to coarse sand, slightly
cemented

Drilling becomes difficult -

4.8

1.3

54 -

3.2

119.7

17
18

19

20

21

22

23"

24

25

26

27

TD@16.5
NO GROUNDWATER ENCOUNTERED

" LandSet

Enginheers, Inc.

. 520 B Crazy Horse Canyon Rd, Salinas, CA 93907
(831) 443-6970, Fax (831) 443-3801, landset@aol.com

Figure
A-19




EXPLORATORY BORING LOG -  No. B-17pg1of2

r-

| S 'L___.._

-

PROJECT: Paraiso Hot Springs . DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
1 DRILLER: Exploration Geoservice _ DRILLING METHOD: B-56 ) ~ _LOGGEDBY:  BP
BORING DIAMETER: " 8" HS- BORING DEPTH: 50.0" GROUNDWATER DEPTH: 31.5'
B E 4 ﬁ e =
- g8 2| & o s | 22| &g
£ o o 3 o Description a5 22 38
£ = | § 4 2 g 2% 3
5 & @ B 8 3 =7 o
] 2 (0] [ a .
0
BULK [ Qal 2: alluvium (Holocene) SM
1 F Pale reddish brown silty SAND, dense, dry, very fine
to fine grained .
2 | :
: 17-1 43 >4.5 - Slightly moist ' . . 38 112.8
4 [ - '
| 5|
| 6 | . i . .
17-2 -33 Medium dense, well graded : 20.8 91.2
7
8 . - .
Light yellowish brown well graded SAND, medium dense, sSwW
9 slightly moist, rare gravels
10
17-3 23 » ) _ 13 101.1
12 '
13
14 |
| &k
16 )
17-4 35 13
17
18
19
20 o o . ) o L
175 fllii| 15 S , : ‘ ' 21
23
24 |
25
26 Al o
17-6 eo# Abundant gravels from 24.0 to 26.0 . 1.8
27 : :
Dense
28
LandSe 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-20
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H , EXPLORATORY BORING LOG - ~ No. B-17pg2of2
PROJECT: _Paraiso Hot Springs . DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01"
- ) _ DRILLER: Exploration Geoservice. DRILLING METHOD: B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS - BORING DEPTH: - 50.0 GROUNDWATER DEPTH: 31.5"
3 g :,,é ' £ -
_ gl 21| s . og | g8 | 3%
r = o ° g o Description s 2% 38
1 £l B | 5| ¢ 2 g st | &
i <. 5 © 3 g o =
s} 5] (O] -’ o. .
29 B Light yellowish brown well graded SAND, dense, slightly moist sSw
- i ' trace of gravel
30 NS84
— 31| 177 -.45 ' - . 2.5
l 32 =
— 33
34 |
— 35
\] ' 6 | s If:] s ‘ Very dense, saturated ‘ k : 9.9
— 37
l 37 |
l 38 ]
. ss | " | Color change to olive gray, medium dense, saturated,
! ] very slight odor
. 40
- 41 | 179 14.8 ,%'
| X
43
; 44
45
| -
f J - 46 | 17-10 24 : ) | 17a
, 47
!
{
(- 48
e 49 b e e e e A e — e e e ot a2 e, RS SN ASOPRNOIPRRP SSUNPRRNU [N PRY
17-11 ] s o I o - 158
| 50 e . . o
TD @ 50.0°
- GROUNDWATER ENCOUNTERED @ 31.5'
| " DURING DRILLING |
. GROUNDWATER ENCOUNTERED @ 41.3'
10 MINUTES AFTER DRILLING
i : .
i Water Temp 95.7 F No odor
f
L ' LandSet ' : . 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. - (831) 443-6970, Fax (831) 443-3801, landset@aol.com _ A-20
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_ . EXPLORATORY BORING LOG . ‘ No. = B-18
PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
-DRILLER: California Geotech DRILLING METHOD: B-24 LOGGED BY: IMS
BORING DIAMETER: 4"SS BORING DEPTH: 11.0' GROUNDWATER DEPTH:' N/A
3 g 3 Lo 2
2| & =4 . ag | 95| 2~
) o o g @ Description S,(% %2 a8
£ | ®| % | 3 S $§F | 8.
[ [ =3 = [s]
(s} [43] O o o :
0 .
: Soil: _ sc
1 Reddish brown (5YR4/4) clayey SAND, very dense,
dry, 10-20% fines, fine to coarse sand
[ 2 | ' :
18-1 50/5 5.1 97.5
3 | '
4
Tt: Tierra Redonda Fm (Mlocene)
5 Yellowish brown (10YR5/4) SANDSTONE, very dense, dry,
18-2 ﬂ] 50/5 slightly weathered, friable, plastic when wet, firm rock . 23
6 ’ hardness fractured and bedding unknown, fine to coarse’
sand, slightly cemented
7
8
| 9 |
10
111 183 I} 50/4 . . 1.2
) . ‘Th@ 11.0' :
12 "NO GROUNDWATER ENCOUNTERED
13
14 |
15
16
17
[ 18
20
21
22
23
24 |
25
26 | ’
27 :
Landset ' 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, Iandse@aol.com A-21




- No.

B-19 pg 1 of 3

PROJECT:

EXPLORATORY BORING LOG

Paraiso Hot Springs

DATE DRILLED: 24-Aug-04

FILE No. LSW-0337-01

DRILLER: _

Exploration Geoservice

DRILLING METHOD: B-56

LOGGED BY:

BP -

BORING DIAMETER:

8" HS

BORING DEPTH: 60.0"

GROUNDWATER DEPTH:

55.0"

Depth (ft)

Sample
Graphic Log

Blows per foot

Pocket Pen (tsf)

. Description

U.C.S.C. Soil-
Group

Moisture (%
dry weight)

Dry Density
(pch)

o

11941

18-2

N/R

18-3

30

3.25

Qal 2: Alluvium (Holocene) .
Yellowish brown silty SAND, loose, dry, well graded

Medium dense, dry, common 1/2" diameter angular
granitic gravels

Loose, slightly moist

21

22

23

| 24 |

25

26

19-4

195 |

Medium dense

SM

24

2.9

3.1

1.8

103.3

100.8

101.2

LandSet

Engineers, Inc.

520 B Crazy Horse Canyon Rd, Salinas, CA 93907
(B31) 443-6970, Fax (831) 443-3801, landset@aol.com

Figure
A-22
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EXPLORATORY BORING LOG ’ " No. B-19pg2of3

]

]

PROJECT: Paraiso Hot Springs - DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice . DRILLING METHOD: B-56 . . LOGGED BY: BP
BORING DIAMETER: 8"HS  ~ BORING DEPTH: 60.0' GROUNDWATER DEPTH: 55.0"
= ) ‘ ’ : § R =

- g ¢ 5 o g | g8 | %%

g ® © I o Description 0.5 2z g&

“ = 7 [ o 2 =

Bl E| 8| 2| 3 s | 25 ¢

=] w (O] aa] o .

27 e Yellowish brown silty SAND medium dense, moist, well SM

graded, occasional subangular to angular granitic gravels

28

29

30

31 | 196 13 - . ’ 4.1

32 N

33

34

35

36 | 197 23 : : . 35

37

38

39

40

41| 198 24 : ' . ) 3.8

42

43
44

45

B .15 R— ) S et AR SO AP - _

i 19-9 | 18 . S . ) 3.0

47

48

49

50 %

51 A

’ 19-10 37 ) . i 2.9

52 |

53

LandSet 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. 4 (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-22
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EXPLORATORY BORING LOG

No.

19 pg 3 of 3

PROJECT: - Paraiso Hot Springs

. DATE DRILLED: 24-Aug-04

FILE No. LSW-0337-01

Engineers, inc.’

DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 60.0' GROUNDWATER DEPTH: 55.0'
e o=
é £ ? o & g 2
g - 5 ;3 oD 2
gl . a g él.j Description 83 28 82
a = @ ] 3] B P
BRI = | =
Q %] &) m o
54 N
55 b 4
56 i9-11 17 8.9
57
58 V
|50 _
19-12 11 10.0
60
‘ TD @ 60.0
‘GROUNDWATER ENCOUNTERED @ 55.0'
* WHILE DRILLING
GROUNDWATER ENCOUNTERED @ 58.3'
30 MINUTES AFTER DRILLING
Water Temp 95 F
Land Set 520 B Grazy Horse Canyon Rd, Salinas, CA 93907 Figure
A-22

(831) 443-6970, Fax (831) 443-3801, landset@aol.com



_ EXPLORATORY BORING LOG No. B-20
PROJECT: Paraiso Hot Springs DATE DRILLED: 24-Aug-04 FILE No. LSW-0337-01
DRILLER: California Geotech ) DRILLING METHOD: B-24 LOGGED BY: IMS
BORING DIAMETER:. 4" 88 BORING DEPTH: 16.5' GROUNDWATER DEPTH: N/A
B ‘ @ . » ;é, S =
g £ 5 68 | e8| Ig
gl o g 3.6 ‘Description s %g é;:é);
£ £ ?u‘ % o] S 2 g5
[0) [ =g = (=]
) 0 ] o o
o
Soil: : : . swW
1 Yellowish brown (10YR5/4), SAND with silt, very dense,
dry <10% fines, fine to coarse angular sand, no mica's
2
"] 204 o1 03 5.9 111.7
3 . . .
(4 |
| 5
6 | 202 50/5 ' Mica's in sample 43
7
8 |
| 9 |
10 R D R
v Color change to reddish brown fines increases to 15-25%
11 | 20-3 50/6 : 4.0
Drilling hard and slow
12 '
13
Kgd: Granite (Cretaceous)
14 Reddish brown granite, extremely weathered, friable, firm rock
hardness, grain size fine to coarse
15 ;
16
20-4 82 3.8
17 - TD@16.5' . _
NO GROUNDWATER ENCOUNTERED
18 :
19 | i} -
20
21
22
23
| 24 |
25
26
27
Landset 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
" Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-23




EXPLORATORY BORING LOG

No. B-21
PROJECT: Paraiso Hot Springs DATE DRILLED: . 24-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: . B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS - BORING DEPTH: 24.0' GROUNDWATER DEPTH: N/A
- | 3 = o | o
2 3 = S g g2 2
g o & | & ipti g | 2§ | 5%
£ ° r 2 o Description @& 72 88
£1 48| B 2 £ o 32| =
s E g 3 g > =7 a
[s] (/] (&} -0 o
o .
Qal 2: Alluvium (Holocene)
1 Light yellowish brown silty SAND, medium dense, dry well
graded _ :
| 2 |
3|
16 14 | 1466
==
5 |
8 |
34 1.3
| 7|
| 8 |
[ 9 |
10-
_ Tt: Tierra Redonda Fm {Micocene) . .
11 . Grayish red arkosic sandstone dense, slightly moist, friable
21-3 51 weakly indurated, severely weathered 6.1 113.9
EN
13 |
P
14 |
| 15 |
| 16 |
21-4 39 5.0
17
15 |
19 e ) -
20
21 o
21-5 39 Moderately weathered 36
22
23
24 ﬂl 50/5 Slightly weéthered, very dense 24
, TD @ 24.0°
25 ~ NO GROUNDWATER ENCOUNTERED
26
27
LandSet 5208 Crazy Horse Canyon Rd, Salinas, CA 93907 Fig\ure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-24
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EXPLORATORY BORING LOG

No.

B-22

1 PROJECT: Paraiso Hot Springs

DATE DRILLED: '24-Aug-04

FILE No. LSW-0337-01"

DRILLER: - California Geotech

DRILLING METHOD:  B-24

LOGGED BY: -

IMS

BORING DIAMETER: 4" 8S

BORING DEPTH: 10.5'

GROUNDWATER DEPTH:

N/A

Depth (ft)
Sample
Graphic Log

Blows per foot
Pocket Pen (tsf)

Description

U.C.S.C. Soil-

Group-

Moisture (%
dry w_eight)

{pcf)

Dry Density

o

|_\

3 | 22 X,

6 | 222 [ll

| 223 [[]

50/5 >4.5

50/6

50/5 -

Tt: Tierra Redonda Fm (Miocene) .

Yellowish brown (10YR5/4) SANDSTONE, very dense,
slightly moist, slightly weathered, friable, plastic when wet,
firm, rock hardness, fracture and bedding unknown, fine o -
coarse sand, slightly cemented S

81

2.0

3.2

118.0-

25

26

27

TO @105
NO GROUNDWATER ENCOUNTERED

LandSét

Engineers, Inc.’

520 B Crazy Horse Canyon Rd, Salinas, CA 93907
(831) 443-6970, Fax (831) 443-3801, landset@aol.com

Figure
A-25




EXPLORATORY BORING LOG _ No. B-23 pg 1 of 2
PROJECT: Paraiso Hot Springs ) ) DATE DRILLED: 25-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice DRILLING METHOD: B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 39.5° ' GROUNDWATER DEPTH: 14.0"
[ =
g |2 o | B2 | £
gl € 5 632 po e
= ° > g a _Description B& 22 o8
= °. = o 3] : G- 23 >
g OB & B O3 5|28 8
a (5] G} m o
0 .
Hf: fill (Holocene) SMm
1 Grayish brown silty SAND, medium dense, slightly moist
2
3.
23-1 >4.5 9.8 107.3
4
5 N R
Color change to reddish brown W
6 - ' =
23-2 >4.5 .78 115.0
7
8 .
Qal 2: Alluvium (Hollocene) SM
] Dark olive brown silty SAND, medium dense moist
10
1.
23-3 11.5 117.1
12
13
14 o T T R, @
Color change to reddish brown, loose, saturated very fine —
15 to medium grained
16
) 23-4 19.4
17
18
491 — - e S — - - - BN RS S
20
21
23-5 Loose to medium dense” 11.9
22 :
23
24 Reddish brown CLAY stiff, very moist cL
25 /
26 .
23-6 14 12.7
Landset 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
. Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-26
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T

]

B-23 pg 2 of 2

) EXPLORATORY BORING LOG _ No.
PROJECT: - Paraiso Hot Springs DATE DRILLED: . 25-Aug-04 FILE No. LSW-0337-01
DRILLER: Exploration Geoservice A DRILLING METHOD: B-56 LOGGED BY: BP
BORING DIAMETER: 8" HS BORING DEPTH: 39.5" GROUNDWATER DEPTH:  14.0°
5 g ' 3 =y z
@ el = @ s ;;Ei @ [
£ ° " E’_ ,g Description gg %g 3@
s =2 £ 2 e 9 25 g
gl k| & 3 3 5 =v
a 2] (O] m o
27 | Reddish brown CLAY, hard, very moist CL
.28 |
29
30 7
31 | 237 32
32 | 7
33
Tt: Tierra Redonda Fm
34| '
35 -
36 | 238 65
37
38
39 | v
50/5
| 40 | D @ 39.5'
GROUNDWATER ENCOUNTERED @ 14.0’
DURING DRILLING
GROUNDWATER ENCOUNTERED @ 5.5'
30 MINUTES AFTER DRILLING.
Water temp 73 F No Odor
LandSe’E : . - 520 B-Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
" Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-26




EXPLORATORY BORING LOG . .No. B-24
PROJECT: Paraiso Hot Springs DATE DRILLED: 25-Aug-04 FILE No. LSW-0337-01
DRILLER: California Geotech DRILLING METHOD: B-24 ) LOGGED BY: IMS
BORING DIAMETER: 4"SS . BORING DEPTH:  21.5' : GROUNDWATER DEPTH: :
N G ;'-'L; X 2
: g s 5 G3 25 | ‘2e
g ° P g o Description a5 22 08
£ o ‘-CEL 7] g O T 2
=3 E a H S S =T a
7] [1] — =2 o .
0o w 0] m o
0
Qal 1: Alluvium (Holocene)
1 Dark yellowish brown (10YR4/4) SAND with gravel and
silt, medium.dense, dry, <10% fines, fine to coarse angular
2 sand, fine to medium angular gravel, clast entirely of
granitic provenance : :
24-1 1.8
4
[ 5|
6
24-2 2.0
7
| & |
9 Boring caved to 8' @ 10
Cleared out to 9' before sampling
10 Sand clear
11 ] .
24-3 1.6-
12
| 13 |
14 " Caved to 13.5'
= |
15
16
) 24-4 1.5
17 i
18 Drilling becomes difficult @ 17 - fine gravel a_lburidant in cuttings
—19_— S — _— — — - (—- — R —
20
21 .
24-5 Trace monterey ciasts in sample 2.1
22 : . TD @ 21.5' .
h . NO GROUNDWATER ENCOUNTERED'
23
24
25 |
26
27 ] .
Landset . 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 ’ Figure
Engineers, Inc.” . (831) 443-6870, Feix (831) 443-3801, landset@aol.com o A27




EXPLORATORY BORING LOG . ' No. B-25

PROJECT: Paraiso Hot Springs DATE DRILLED: 25-Aug-04 FILE No. LSW-0337-01

DRILLER: California Geotech ] '~ DRILLING METHOD: B-24 LOGGED BY: IMS

BORING DIAMETER: 4"8S BORING DEPTH: 21.5' GROUNDWATER DEPTH: N/A

(pef)

Description

Depth (ft)

Sample

Graphic Log

Blows pér foot

Pocket Pen (tsf)
U.C:8.C. Soil-

Group

Moisture (%
dry weight)
Dry Density

o

Qal 1: Alluvium (Holocene) sw
Brown (10YR4/3) SAND with gravel, medium dense, dry,

fine to coarse sand, angutar, 20-30% fine to coarse angular
gravel, clasts are granite and schist ’

25-1

38 4.0 ' 25 -1 1029

Gravel encountered

25-2

15 . , : ‘ ’ 18

f
| E—

Gravel encountered

25-3

51 _ : 0.8

Gravel encountered -

254 Sl s o o 2.0

Drilling very difficult, cobbles

25.5 ... B8 2.0 -

22 : ] D@ 215 -
- NO GROUNDWATER ENCOUNTERED

— =

LandSet , 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 ‘ Figure
Engineers, inc. ’ (831) 443-6970, Fax (B31) 443-3801, landset@acl.com T A28
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EXPLORATORY BORING LOG ‘ No. B-26
PROJECT: . Paraiso Hot Springs : DATE DRILLED: 25-Aug-04 FILE No. LSW-0337-01
DRILLER; .  California Geotech . ) DRILLING METHOD: B-24 - LOGGED BY: - IMS
BORING DIAMETER: 4"8S BORING DEPTH: 19.5' GROUNDWATER DEPTH: N/A
B E E Re =
g = 5 g | 5| T
£ o —9’ ] o Description u;ig %g 3\8,- l
P a £ 2 g Q sz | &
g E g B S 2 =®
o o o o o
0 : .
Qal 2: Alluvium (Holocene) SP
1 Yellowish brown (10YR5/4), SAND with gravel, dense, dry
to coarse sand, fine to medium gravel 20-30% angutar
2 to-sub rounded, mostly fine, mix of Tt and Qal
3 o S
26-1 68 A ‘ 15 103.7
4 |
KN
[ 262 36 . ) : 0.9
| 7| '
kB ’
9 .
Tt: Tierra Redonda Fm (Miocene) . .
10 Brown (5YR3/2) SANDSTONE, very dense, dry, 20-30% fines,
v fine to coarse sand mostly finé to medium, mica and plag rich
11 ) )
26-3 || Y : ' 27
12 |
13
| 14|
15 Drilling difficult
15 | - _
16 w1 4
26-4 j i 84 Color change to dark brown (7.5YR4/2) fine content 2.7
17 decreases to 10-20%
( Drilling very difficult - refusal
265 G E - } 1.8
20 . - IR D @ 19.5'
NO GROUNDWATER ENCOUNTERED
21 | :
22
23
24 |
25
26
27
LandSet o 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. ' B | (B31) 443-6970, Fax (831) 443-3801, landset@aol.com A-29 -
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EXPLORATORY BORING LOG _ No.

B-27
PROJECT: Paraiso Hot Springs DATE DRILLED: 25-Aug-04 FILE No. LSW-0337-01 -
DRILLER: California Geotech ] DRILLING METHOD: B-24 LOGGED BY: 1MS
BORING DIAMETER: 4" 8S BORING DEPTH: 6.5' GROUNDWATER DEPTH: N/A
’ o G ' = $o | =
o | 8 = o | §5 | &g
€ ° ° E’_ o * Description 8(‘% %g 3@
a = g ) o o= il
=] 7] [0} m o .
0 .
Soil: ‘ - SC
1 Dark brown (10YR4/1) clayey SAND, very dense,
dry, 25-35% fines, fine to medium sand
2 o
3 | 271 76111 | >4.5 L : 74 107.3
Tt: Tierra Redonda Fm (Miocene) .
4 Light gray (210YR7/1) SANDSTONE, very dense, dry, slightly
weathered to fresh, cemented, weak firm to moderately hard
5 . rock hardness, very closely fractured :
6]
27-2 .70 3.1
7 : TD@6.5' N
NO GROUNDWATER ENCOUNTERED
8 : -
9|
10 |
11
12 |
13
14
15
—
16
17 '
18
.18 » V - “ B — 7 “
20
21 ¥
22
23 |
24 |
25
26
27 | . .
LandSet s 520 B Crazy Horse Canyon Rd, Salinas, CA 93907 Figure
Engineers, Inc. (831) 443-6970, Fax (831) 443-3801, landset@aol.com A-30




EXPLORATORY BORING LOG - ' | . No. B-28

PROJECT: Paraiso Hot Springs DATE DRILLED: 25-Aug-04 FILE No. LSW-0337-01
DRILLER: California Geotech | DRILLING METHOD: B-24 LOGGEDBY: - IMS
BORING DIAMETER: 4" SS " BORING DEPTH: . 5.5 GROUNDWATER DEPTH: N/A
B g ;é Re =z
2 2 ;:: . S g Ta_;f” e
£ ° o g o Description :158 28 a2
sl 2| 5| ¢ | % S | g5 | & .
© [t =4 o o]
o o0 & fos) o.
0 .
Soil: ) ) . sC
1 Dark brown (10YR4/1) clayey SAND, very dense dry, 25-35%
fines, fine to medium sand ‘
| 2 | '
3 | 2841 506 | 325 . 27 | 1124
‘ ’ Tt: Tierra Redonda Fm (Miocene) :
4 _Light gray (10YR7/1) SANDSTONE, very dense, dry, slightly
: ' weathered to fresh cemented, weak, firm to moderately
5 . : - hard rock hardness, very closely fractured
282 1] 50/5 : 2.7
6 : TD@5.5
) NO GROUNDWATER ENCOUNTERED
7 '
| 8 |
| 9 |
| 10 |
11 |
12
13
14 |
15 |
| 16|
17
| 18 |
19 7
20
21
22
23
| 24 |
25 |
26
27
Landset . : 520 B-CrazyiHorse Cany‘on Rd, Salinas, CA 93907 Figure
Engineers, inc. (831) 443-6970, Fax (831) 443-3801, landset@acl.com A-31




EXPLORATORY BORING LOG

No.

B-29

PROJECT:  Paraiso Hot Springs

DATE DRILLED:

24-Aug-04

FILE No. LSW-0337-01

] DRILLER: California Geotech

DRILLING METHOD: B-24 ~

LOGGED BY:

~ IMS

BORING DIAMETE

R

4"SS

BORING

DEPTH: 65

GROUNDWATER DEPTH:

N/A

Sample
Graphic Log

Blows per foot

Packet Pen (tsf)

Description

U.C.S.C. Soil-
Group

Moisture (%
dry weight)

Dry Density
(pcf)

28-1

50/5

>4.5

Soil:

Reddish brown (5YR4/3) clayey SAND, very dense,

dry, 20-30% fine, fine to medium sand

29-2 "’

87

Tt: Tierra Redonda Fm (Miocene)

Reddish brown SANDSTONE, moderately weathered

slightly cemented, weak, firm to moderately hard, fracture

unknown

55

7.6

105.2

1= lm ~ 'lm ‘m |-h Iw ||\) |—x o Depth(ﬂ)

10
11

12

13

14

18"

19

20

24|
25

26

27

TD@6.5

NO GROUNDWATER ENCOUNTERED

LandSet

Engineers, inc.

520 B Crazy Horse Canyon Rd, Salinas, CA 83907
(831) 443-6970, Fax (831) 443-3801, landset@aol.com

Figure
A-32
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Water Well Drillers Reports .
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APPENDIX C

Laboratory Test Results
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File No.: LSW-0337-01

December 3 1, 2004
. Table C-1
; ' Summary of Laboratory Test Results
Sample Depth (ft.) Dry Water Pocket Swell | Moisture | Angle of Unit
No. : . Density | Content Penetrometer (%) Increase | Imternal | Cohesion
- (pci) (%) (tst) (%B) Friction (peh).
I-1 3.035 1178 39 >45
1-2 6.0-6.5 1232 4.1 2.5
1-3  11.0-115 117.7 8.8 3.0
14 15.0-165 12.3 ‘
1-5  20.0-21.5 14.1
1-6 - 25.0-26.5 152
1-7  31.0-325 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 3.0-3.5 1095 23 >4.5
2-2 55-6.0  113.1 1.8 >4.5
2-3  10.0-11.5 1.8
2-4 - 15.0-16.5 54,
2-5  20.0-21.5 10.4
3-1 3.0-3.5  104.0 7.4 3.25
32 6.0-65 1122 . 62 >45
33 11.0-11.5 1063 9.1 . 1.25
3-4  15.0-16.5 18.3
3-5 . 20.0-21.0 19.3
3-6  25.0-26.5 14.2
3-7 285-30.0  18.0 i )
4-1 3.0-3.5 1077 3.1 1.5
42 . 6.0-6.5 1186 34 >4.5
43 105-11.0. 1151 32 >45
44 15.0-16.5 3.3
4-5  20.0-21.5 2.3
Cl .
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File No.: LSW-0337-01

December 31, 2004
. Table C-1 Continued -
_ . Summary of Laboratory Test Results :
Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angle of Unit
No. Density Content Penetrometer | (%) | Imcrease | Intermal | Cohesion
. (pef) (%) (tsf) ~ (%B) Friction (peh)
3-1 3.0-3.5 106.2 2.6 >45
5-2 6.0-6.5 . 118.8 15.1 >4.5
5-3 11.0-11.5  112.2 14.0 2.25
. 54 16.0-16.5 115.1 12.4 20
55 19.5-21.0 14.0 o
5-6 25.0-26.5 - 17.8
57 30.0-31.5 168
15-8 35.0-36.5 17.0
5-9 38.5-40.0 178
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 3.5
6-5 . 20.0-21.5 2.9
7-1 . 3.0-3.5 108.7 7.7
7-2 6.0-6.5 105.6 7.4
7-3 11.0-11.5  93.0 24.0-
7-4 . 15.0-16.5 283
7-5  20.0-21.5 17.7
7-6  25.0-265. 17.2
7-7 30.0-31.5 17.2
78 350365 86 )
79 400415 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 3.0-3.5 112.3 1.4
C2
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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 | Angle of | = Unit
No. Density Content Penetrometer (%) Increase | Intermal | Cohesion
IR (peh) (%) (tsf) | (%B) Friction (peh)
82 6065 1169 1.0-
83  10.0-11.5 0.9
8-4  15.0-16.5 1.6
- 8-5  20.0-21.5 1.2
9-1 3.0-3.5 84.1 8.3
0-2 6.0-6.5 108.7 15.2
9-3  11.0-11.5  109.1 172
9-4  16.0-165 1003 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 2530 1194 81 >4.5
102 5560 1127 9.1 >4.5
103 95-105 0.6
111~ 3.0-3.5 _ 1.3 .
112  6.0-65 955 3.0 >4.5
11-3 - 11.0-11.5 104.6 6.6 >4.5
11-4  15.0-16.5 20.9
11-5  20.0-21.5 13.8
11-6  25.0:26.5 11.8
| 117 300-315 140
11-8  35.0-36.5 189
119 40.0-41.5. 17.9
11-10  45.0-46.5 19.1
12-1 2.0-2.5 88.5 8.3
122 5.0-65 2.
C3




File No.: LSW-0337-01 -

December 31, 2004
Table C-1 Centinued
Summary of Laboratory Test Results .
-Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angle of Unit
No. * | Density Content Penetrometer (%) Increase | Intermal | Cohesion
(peh) - (%) (tsf) . (%B) | Friction | (pcf)
123 10.0-11.5 - 2.7 —
12-4  15.0-15.5 2.3
13-1  3.0-35 1052 3.1 >45
132 6.0-65 1026 34
13-3  11.0-11.5 " 101.6 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
141 2530 1259 57
14-2 5.0-6.0 2.9
14-3  10.0-11.5 1.9
14-4 ~ 15.0-16.5 6.0
14-5  20.0-21.5 19
14-6-  25.0-26.5 2.7
15-1 5.5-6.0 93.3 114 3.0
152  6.0-6.5 76.8 339 3.0 ‘ .
15-4  15.0-15.5 0.6 |
15-5  18.0-18.7 3.5
16-1  2.025 1197 4.8 >4.5
162~ 5.0-5.5 13 |
163~ 10.0-11.0 5.4
- C4



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 | Angle of Unit
No. Density | Content Penetrometer (%) | Increase | Internal | Cohesion
: (pcf) (%) (tsf) (%B) ‘Friction _(pef)
164 15.0-165 32 :
171 3.035 1128 38 >4.5
172 6.0-65  91.2 20.8
17-3  11.0-11.5  101.1 13
17-4  16.0-16.5 1.3
17-5  20.0-21.5 2.1
17-6.  25.0-26.5 1.8
177 30.0-31.5 25
17-8  35.0-36.5 99
17-9. 40.0-41.5 14.8
17-10  45.0-46.5 17.9
17-11  48.5-50.0 12.6
181 2025 975 5.1
18-2 5.0-5.5 2.3
183 10.5-11.0 1.2
19-1  3.035 1033 24 ‘
192 6065 1008 2.9 3.0
193 16.0-16.5 1012 3.1 3.25
194~ 20.0-21.5 1.8
19-5  25.0-26.5 47
19-6  '30.0-31.5 AL e
197"+ 35.0-36.5 35 |
19-8  40.0-41.5. 3.8
199 45.0-46.5 3.0
19-10° = 50.0-51.5 2.9.
19-11  55.0-56.5 8.9
19-12  58.5-60.0 - 10.0

Cs




December 31, 2004

Table C-1 Continued
Summary of Laboratory Test Results

File No.: LSW-033 7-01

Sample Dépth (ft.) Dry Water _ Pocket Swell | Moisture | Angle ofv» Unit -
No. Density | Content | Penetrometer |- (%) | Increase | Intermal | Cohesion .
(pci) (%) (tst) (%B) Friction (peh)
20T 2025 1117 59 - -
202 5.0-6.0 43
203 10.0-11.0 4.0
20-4  15.0-16.5 3.8
21-1  3.0-3.5 1466 1.4
212 6.0-65 13
| 213 11.0-11.5 113.9 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 2530 1180 6.1 >4.5
222 5.0-6.0 2.0 '
223 10-10.5 32
23-1  3.0-3.5 1073 - 98 >4.5
232 6065 1150 7.8 >4.5
23-3  11.0-11.5 117.1 115
23-4  15.0-16.5 19.4
23-5  20.0-21.5 11.9
23-6  25.0-26.5 12.7
24-1 3035 18 )
242 - 5.0-6.5 2.0
243 10.0-11.5 1.6
24-4  15.0-16.5 1.5
24-5  20.0-21.5 2.1
25-1  3.03.5 1029 2.5 4.0
c6




~ File No.: LSW-0337-01

December 31, 2004
© Table C:1 Continued =~ -
Summary of Laboratory Test Results
Sample | Depth (ft.) Dry Water Pocket Swell | Moisture | Angle of Unit
No. ' Density Content Penetrometer (%) Increase |. Imtermal | Cohesion
. (pch) (%) (tsf) (%B) - Friction . (peh)
25-2 5.0-6.5 1.8 : '
25-3° - 10.0-11.5 0.8
254 15.0-16.5 2.0
25-5 - 20.0-21.5 2.0
26-1 3.0-3.5 103.7 1.5
26-2 5.0-6.5 A 0.9
26-3  10.0-11.5 2.7
26-4 15.0-16.5 2.7
26-5 18.0-19.5 - 1.8
27-1 . 2530 1073 7.4 >4.5
272 5.0-6.5 3.1
281 2530 1124 2.7
28-2 5.0-5.5 2.7
29-1 2.5-3.0 105.2 - 5.5
:29-2 5.0-6.5 7.6
Summary of Atterbérg Limits Test Results
.’"""TSRIIIEIB'N o. ""’D'e]g'th‘g'ft':[‘“""1 “”'L"iim’id"Lim*"t‘“: - Plastic Limit — Plasticity Tadex
- 5-6 ' 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
Cc7




GRAIN SIZE TEST RESULTS
PROJECT NAME Pa"aso Hot Springs _ _ PRO'JECTVNO.  LSW-0337-01
DRILL HOLENo.  B-1 DEPTH (ft) 0.0-5.0 SAMPLE . A DATE OF TEST . 9121104

DESCRIPTION OF SOIL

Dark brown CLAYEY SAND: medium dense, dry to slightly moist, fine to medium gralned sand,

25-35% fines
PERCENT FINER BY WEIGHT , . i PERCENT COARSER BY WEIGHT
U.S. STANDARD SIEVES
LSQUARE OPENING (in) ” , SIEVE NUMBER || __ HYDROMETER
4 21M2 ]34 1238 10 162030 40 50 100 200 .
11 L PP ..
100 ’\I‘)\ - 0
90 10
. 80 20
70 30 -
60 40
50 ' 50
40 60
30 70
e
20 80
10 90
— 0 = : - L 100
100 50 10 5. 105 01 005 0.01 0.005 ° 0.001
; GRAIN SIZE (mm) '
COARSE FINE COARSE MEDIUM ' FINE
[ COBBLES GRAVEL SAND SILT and CLAY

ERGIMEERING » LANUGPLAMNNING
BURVEYING - ESNVIRDHMENTAL CONISULTING

520-8 Lrazy Horse Ganyon Aoad, Galings, GA S9007




GRAIN SIZE TEST RESULTS
PROJECT NAME Pariaso Hot Springs . | PROJECT No. LSW-0337-01
' DRILL HOLE No. B-1 - | DEPTH (fty 38.0-39.5 | SAMPLE 1-9 DATE OF TEST 9\13\04

4 DESCRIPTION OF SOIL gray SAND W/CLAY:loose, saturated, 0-10% ﬁnés, fine to coarsé sand

. PERCENT FINER BY WEIGHT S . PERCENT COARSER BY WEIGHT
U.S. STANDARD SIEVES ,
l SQUARE OPENING (in) || SIEVE NUMBER ” HYDROMETER ]
4 ? 2112 1 34 lml/s ' 10 16 z'o 30 4I0 50 100 200 ‘ :
100 ; - : 0
90 - . : 10
80 5\\ ] 20
70 \\ . 30
60 - . - - 40
50 T : 1 50
40 S . 60
30} : I+ _ "
20 \5 80
10 ' _ T , 90
10077750 10 5 1 05 0.1 005 - 0.01 0.005 . 0.001
: - GRAIN SIZE (mm)
COARSE FINE COARSE MEDIUM " FINE
[ COBBLES GRAVEL SAND SILT and CLAY

ERGINEERIRG - LANDGPLABMISG
BURYEYING - ERVIRDNMEMTAL CONSELTIAG

520-B Grazy Rorse Canyen Ruad, Salinas, Gh 89407




GRAIN SIZE TEST RESULTS

PROJECT NAME Pariaso Hot Springs.

'PROJECT No. ~ LSW-0337-01

DATE OF TEST 9\16\04

DRILLHOLENo. B-5 ° | DEPTH (ff) 26.0-265 | SAMPLE 56

DESCRIPTION OF SOIL  Light Olive. SANDY LEAN CLAY: stiff, very moist, 70-80% fines, fine to coarse sand

PERCENT FINER BY WEIGHT. = - C - PERCENT COARSER BY WEIGHT

U.S. STANDARD SIEVES

[ SQUARE OPENING (in) " i SIEVE NUMBER - " , . HYDROMETER .
4 2 1‘1{2 34 1238 4 iﬁo 16 ZIO 30 4|o- 50 100 200 :
100 ' s ]]] : » =0 .

- 90 \\( 10
80 ' 20
- 70 I , _ , 30
60 - T 40
- 50 ' 50
40 ' - ' 60
© 30 - : - 70
20 ‘ , ' . 80
10. T — ' : 90
S _ ‘ . 160

100 50 . 10 5 "1 05 0.1  0.05 0.01 0.005 0.001

’ GRAIN SIZE (mm) )
COARSE FINE COARSE | MEDIUM ' FINE
COBBLES - GRAVEL SAND . ’ SILT and CLAY J

EHQIMEERING - LAN DFLANMINE
BURBYEYING - ESVIRDHMERTAL CONBRETING

5208 Grazy Horse Canyon Ruad, Salines, GA 9e807




- GRAIN SIZE TEST RESULTS
" j - :
b PROJECTNAME  Pariaso Hot Springs _ : PROJECT No.  LSW-0337-01
- DRILL HOLENo.  'B-7 | DEPTH (fty 150-165 | sSAMPLE 74 - DATE OF TEST 9\13\04
' | DESCRﬁ’TION OF SOIL fl?r?él; grey well gradded SAND: loose, saturated, fine to coarsle sand, trace fine gravel, 10-20% ,
m
b
P
PERCENT FINER BY WEIGHT . _  PERCENT COARSER BY WEIGHT
U.S. STANDARD SIEVES _
| SQUARE OPENING (in) “ ' SIEVE NUMBER || HYDROMETER
4 ? 2 112 W 1Ry ‘ 0 1620304050 100 200 :
100 - ] 0
90 _ ' - T _ ' 10
80 , \ . - , — 20
70 . -+ _ S —— - : 30
60 ' - _ - - 40
| : 3
50 50
‘ 40 : ; — 60
j : ' ’ ;
{ 30 _ : — 70
20 } — - \ - 80
:_ 10 90
o0 so .10 s 1 05 01 0.05 001 0005 0.001
GRAIN SIZE (mm) : '
1 _ . COARSE FINE COARSE | . MEDIUM " FINE
: COBBLES GRAVEL SAND - SILT and CLAY

EHQINEERING - LANDGFLANNIEE .
BURVEVING - ERVIBONUEERTAL CONEULTIHE

: . ‘ ’.:";’ zx ,., 7 Horen g:; - -. ’w" s bx‘;,'& gg?
ENGINEERBS, INC . F20-8 Lragy Horse Canyon Road, “Z:S.%_fmg, [2@5‘

rog=-|- e




4 GRAIN SIZE TEST RESULTS
PROJECT NAME Pariaso Hot Springs h PROJECT No.  LSW-0337-01
DRILLHOLENo.  B-7 DEPTH () 20.0-215 | saAMPLE = 7-5 DATE OF TEST 9\1104

fines.

DESCRIPTION OF sori,  Light grey well gradded

SAND: loose, saturated, fine to coarse sand, trace fine gravel, 5-15%

. PERCENT FINER BY WEIGHT

U.S. STANDARD SIEVES

'PERCENT COARSER BY WEIGHT

SQUARE OPENING (in) || SIEVE NUMBER , I HYDROMETER ]
43 21mr |3 1238 1o 163030 40 50 100~ 200
100 — 0
o T~ 9
90 10
80 \ 20
70 30
60 40
50 i 50
40 & 60
30 70
20 80
10 g 90
] 0 e L _ L
T 100 50 10 5 1 05 0.1 0.5 001 0.005 0.001
- GRAIN SIZE (mm)
COARSE FINE COARSE MEDIUM . FINE )
- | coBBLES GRAVEL - SAND SILT and CLAY ]

EMOGIMEERINEG - LENBPFLABMNING

BURVEYING - EHVIROHBERTAL COREBLTIRE

5208 Grazy Horse Garyon Road, salinas, LA 99007

—
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GRAIN SIZE TEST RESULTS

PROJECTNAME  Pariaso Hot Springs- PROJECT No.  LSW-0337-01
DRILL HOLENo. - B-9 ( DEPTH (ft) 15.0-16.5 | SAMPLE 9-4 | DATE OF TEST 9N\21\04

 DESCRIPTION OFsorr,  Dark grey CLAYEY SAND: loose, saturated, 31% fines, fine to coarse sand, trace fine gravel

- PERCENT FINER BY WEIGHT ) - PERCENT COARSER BY WEIGHT

U.S. STANDARD SIEVES

rSQUARE OPENING (in) | SIEVE NUMBER I HYDROMETER ]
4 212 1 34 1238 : 10 16 2'0 30 40 50 100 200
100 | = ' 0
~J
90 - A ' 10
.80 - \\ } » 20
70 : — : 30
60 ; 40
: &
50 - : ; ‘ 50
40 T ‘ - : 60
30 ' - . 70
20 : - ~ 80
10 - —— ' 90
0 . | R
100 50 _ 10 5 1 05 01 005 0.01 0.005 0.001
GRAIN SIZE (mm)
COARSE FINE | COARSE MEDIUM FINE
COBBLES . GRAVEL : SAND SILT and CLAY j

, ENOIMEERING - LANGPLARNIEG
U OBURYEVING - ERVIROHNMERTAL CONBURLTING

5208 Lrazy Hurse Gamyen Road, Salinas, GA 99807
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GRAIN SIZE TEST RESULTS
PROJECTNAME  Pariaso Hot Springs E . PROJECT No.  LSW-0337-01
DRILL HOLE No. = B-9 DEPTH (ftj . 285-30.0.| SAMPLE 97 DATE OF TEST 9\13\04
DESCRIPTION OF SOIL Dark grey well gradded SAND: loose, satura’ced 15-25% fines, fine to coarse sand, trace fine
: gravel .
' PERCENT FINER BY WEIGHT ' PERCENT COARSER BY WEIGHT
U.S. STANDARD SIEVES : \
L SQUARE OPENING (in) " SIEVE NUMBER “ , HYDROMETER
4 3 2112134 1238 0 1620 30 40 50 100 200 '
.100 5 ' | : . 0
~ 4
90 A 10
. , ‘ It N
80 E \\ 20
70 HT . - —~ — 30
60 : : o _ : 40
50 N . : 50
40 . a\ 60
30 Hr : . 70
20 : \@\ 80
10. : 1T : 90
e w—~0-~~1-905——»--—w50»-- I, .. G T000i 0
C GRAIN SIZE (mm) ‘
COARSE FINE COARSE MEDIUM - FINE
LCOBBLES .~ GRAVEL ~ SAND _ SILTand CLAY _ J )

ﬁE%‘:}ﬁ‘, R A3 ﬁiE’EﬁtH&ﬁ S LARMDPLANNIMG
’:u‘!ﬂif"‘"'rlhf SERYIBGNBIERTAL uuhas.Lm;'ﬂi'i-&

520-8 Crazy Horse Canyap Road, ::.-fmas “TA 53007
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GRAIN SIZE TEST RESULTS
PROJECT NAME Pariaso Hot Springs .I | PROJECT No. LSW-0337-01
DRILLHOLENo.  B-13 | DEPTH (ft) 15.0-16.5' | sAMPLE 13-4 DATE OF TEST 9\13\04

greyish olive SILTY SAND W/CLAY: loose, saturated, interbedded well graded sand, silt and

DESCRIPTION OF SOIL clay, 25-35% fines, fine to coarse sand, trace fine gravel
PERCENT FINER BY WEIGHT | . i PERCENT COARSER BY WEIGHT
. U.S. STANDARD SIEVES -
l SQUARE OPENING (in) ” _ SIEVE NUMBER " HYDROMETER j
4 iﬂ 2112 134 1238 ?10 16 2|0 30 40 50 100 200 -
l |
100 =R 0
. ~ &l .

90 : - —1 10
80 - 20
70 Cﬁ» i N 30
60 ' ‘ . 40

50 I : _ 50
40 : 60
30 - - : - - 1 70
20 ——F : 80
10 : . ' 90
o | —— 1L ' 100~ —

100 50 . 105 1 0.5 ) 0.1 0.05 0.01 0.005 0.001
’ GRAIN SIZE (mm) ‘
COARSE FINE COARSE MEDIUM FINE
COBBLES GRAVEL SAND ) SILT and CLAY J

EROIHEEHINE - LANGPLARNING
BUBYEYING - BERVIROHMENTAL CONIULTIRG

520-B Grazy Hurse Ganyon Road, Salinas, GA 88807
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GRAIN SIZE TEST RESULTS. .
PROJECTNAME  Pariaso Hot Springs . : PROJECT No.  LSW-0337-01
DRILL HOLENo.  B-13 DEPTH (ft) 20.0-21.5 SAMPLE - 135 DATE OF TEST 9\13\04

greyish olive SILTY SAND W/CLAY: loose, saturated interbedded well graded sand, srlt and

DESCRIPTION OF SOIL clay, 25-35% fines, fine to coarse sand, trace fine gravel
PERCENT FINER BY WEIGHT . . - ' ‘PERCENT COARSER BY WEIGHT
U. S STANDARD SIEVES
I SQUARE OPENING (in) “ ' SIEVE NUMBER " HYDROMETER
4 ii 2 1'1/2 314 12318 810 16 ZIO 30 4'0 50 100 200
100 : : e ] i 0
: ™~
. N 11 _

90 T 10
80 i 1 T : 20
iy \ i ’ ’ § : .

70 5 30
.60 | 1 ] \ } i I 40
30 _ S ' 50
40 : : A 60

. 1™
30 - — - - 70
20 T T 1 80
10 ' 90
100 50 . 10 5 1 0.5 0.1 - 0.05 0.01 0.005 - 0.001
GRAIN SIZE (mm) ' :
COARSE FINE COARSE MEDIUM COMNE
COBBLES GRAVEL SAND SILT and CLAY

ERGINEERING - LANDGPFLANNIEG
. ERVIRDIHMENTAL CONG ULTIMNG

& -
Z20-8 Drazy Horse G ﬂ”&fﬁi‘é Road, Ba slitias, GA 93507




PROJECT NAME  Pariaso Hot Springs

GRAIN SIZE TEST RESULTS

PROJECT No. LSW-0337-01

DRILL HOLENo.  B-19 DEPTH (f) 58.5-60.0' | SAMPLE 1912, | DATE OF TEST 9\11\04
DESCRIPTION OF SOIL ' %ﬁngiSh brown lSlLTY»-SAND: medium dense, moist, well graded, fine to coarse sand, 15-25%
PERCENT FINER BY WEIGHT PERCENT COARSER BY WEIGHT
_ U.S. STANDARD SIEVES 4
SQUARE OPENING (in) || - SIEVE NUMBER . " . HYDROMETER
4 212 1 34 1238 §10 16 2‘0 30 40 50 100 200
100 ' 0
T .
90 1o
80 \ _ ——t—— 20
70 \ 30
60 N : T 40
50 e 50
40 60
30 70
20 \J : 80
10 90
-0 ' 100~
100 50 105 1 05 0.1 - 0.05 0.01 0.005 0.001
GRAIN SIZE (mm) '
COARSE FINE COARSE MEDIUM FINE
GRAVEL SAND ‘ SILT and CLAY

. | COBBLES

ERGIMESHING - LANDFLARNI NS A
BURYEYIHG - ERVIROWMENTSL OORJIULTIRG

520-8 Grazy Horse Ganyon Road, Salinas, GA 83407




GRAIN SIZE TEST RESULTS

3 i

I PROJECT NAME ~ Pariaso Hot Springs . . ‘ ' PROJECT No.  LSW-0337-01
DRILLHOLENo. B-20 | pEPTH(f) 00-50 SAMPLE G DATE OF TEST 9\21104

DESCRiPTION OF SOIL Yellowish brown SILTY SAND: very dense,.dry, fine to coarse grained sand, 30-40% fines

' PERCENT FINER BY WEIGHT A ' - PERCENT COARSER BY WEIGHT

U.S. STANDARD SIEVES

r SQUARE OPENING (mﬂF -SIEVE NUMBER _lr HYDROMETER
4 ii 2 1'1/2 3/4 1/23|/R o ?‘10 16 20 30 lﬁO 50 100 200

100

90 \\ : : T 10

80 |t _ - . - -

70 = - d - : 30
. 1Y ,

60 - - ‘ 40

50 ; : 50

40 \g 60
30 - A 70
20 S - : ' - T , 80
10 : ] : : 90
-0 E - - 100~ ||
100 50 0 s 1 05 0.1 005 0.01 0.005 0,001
" GRAIN SIZE (mm)”
COARSE FINE COARS?[ MEDIUM L FINE
| coBBLES . GRAVEL . SAND . SILT and CLAY ]

ENg M‘H;E,Ei?%ﬁ LAKBGPFLANNING
‘&ﬁ'ﬁﬁfﬁ‘f‘ffﬂﬂl EHVIRGHUEERTAL CONSULTIHNE

520-B Grazy Horss Canyon Road, Salinas, GA 98807




GRAIN SIZE TEST RESULTS

PROJECT NAME ~ Pariaso Hot Springs ' PROJECT No.  LSW-0337-01

DRILLHOLENo.  B-23 | DEPTH(fty 15.0-165 | SAMPLE 234 DATE OF TEST 9\1304

DESCRIPTION OF SOIL ;eddish brown SILTY SAND: medium dense, saturated, fine to medium grained sand, 20-30%
nes : : .

PERCENT FINER BY WEIGHT - ) . PERCENT COARSER BY WEIGHT

U.S. STANDARD SIEVES

| SQUARE OPENING (in) I SIEVE NUMBER I HYDROMETER ]

43 qum o 10 16203040 50 100 200 : ‘
100 T ' ] 0
%0 } v : B ' 10
80 . W . ‘ —
70 - - N = - 30 .
60 : : ¥ v - 40
50 . | _ \ 50

40 : : \ - - — 60

30 - : 70
0 : : ' ' 80
10 : T 9
= .0 i - e L L _ 570 R | N———
100 50 10 5 1 05 - ] 0.1 0.05 0.01 0.005 0.001
'GRAIN SIZE (mm) '
: ‘
COARSE FINE COARSE MEDIUM FINE
COBBLES GRAVEL SAND. SILT and CLAY

EMOINEESRING - LANGFLARMING
BUBVEYING - ERVIRDHMERNTAL CONBRLTIRG

520-B Grazy Horse Canyon Road, Selinas, G 99007
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APPENDIX D

SCALE OF ACCEPTABLE RISKS FROM GEOLOGIC HAZARDS :
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. SCALE OF ACCEPTABLE RISKS FROM SEISMIC GEOLOGICAL HAZARDS

Level of Acceptable Kinds of Structure Extra Project Cost
Risk ' ' : ' Probably Required to -
' Reduce Risk to an -
Acceptable Level

Bxtremely low !

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 is required
for maximum attainable
safety)

Slightly higher than
under extremely low
level ! '

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; also 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.

5to15 percent of
project cost 4.

An ordinary level of
risk to occupants of the

structure 35

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

1 to 2 percent of project
cost, in most cases (2 to

'10 percent of project in

a minority of cases) 4

! Failure of 2 single structure may affect substantial populations

2 These additional percentages are based on the assumptions that the base cost is the total cost of the 4
building or other facility when ready for occupancy. In addition, it is assumed that the stricture 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 a single structure would affect primarily only the occupants:

# These aésumptions are based on the assumption that the base cost is the total cost of the building or

facility-when-ready for occupancy- In-additions; itis-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 reasonable assurance of
preventing injury or loss of life during and following an earthquake, but otherwise not necessarily to remain

functional.

3 “Ordinary risk”. Resist minor earthquakes without damage: resist moderate earthquakes without structural
damage, but with some non-structural damage; resist major e3arthquakes 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.v

D1




'SCLALE OF ACCEPTABLE RISKS FROM 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 materials

1. Failure affects substantial
populations, risk equals nearly zero

Very low risks

Structures whose use is critically needed after
a disastér:_ important utility centers; hospitals;
fire, police and emergency communication
facilities; fire station; and critical

. transportation elements such as bridges and

overpasses; also dams.

1. Failure affects substantial
populations. Risk slightly higher

-than 1 above.

Low risks

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.

1. Failure of single structure would
affect primarily only the
occupants.

“Ordinary” risks

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

1. Failure only affects
owners/occupants of a
structure rather than a
substantial population.

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

3. Risk level is similar or -
comparable to other ordinary
risks (including seismic risks)
to citizens in a similar setting,.

4. No collapse of structures;

structural damage limited to
repairable damage in most
cases. This degree of damage
is unlikely as a result of )
storms with a repeat time of

—50 yearsor lesg; e

Moderate risks -

Fences, driveways, non-habitable structures,
detached retaining walls, sanitary landfills,
recreation areas and open space. -

1. Structure is not occupied or
“occupied infrequently.

2. Low probability of physical
njury. Co

3. Moderate probability of
collapse.

;LJ

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

D2
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