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Appendix 5.4A - Representative Seismic Geological and Geotechnical Report Dala

The following geological/geotechnical information if derived from the proposed
desalination plant at the same immediate location as the CECP site. This information is
representative and applicable of the conditions at the CECP site.
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A California State Certified Small Business

March 10, 2006

Mr. Kevin Thomas

RBF Consulting

3536 Concours, Suite 220
Ontario, CA 91764-5592

Subject: Geology, Soils, Seismicity, and Environmental Report in Support of San Diego
County Water Authority’s Regional Seawater Desalination Project at Encina
EIR, Encina Power Generating Station, Carlsbad, Califormia

Dear Mr. Thomas,

In accordance with vour request and authorization, the following report presents an EIR-level
evaluation of the geological, geotechnical and environmental aspects of the subject project. As
part of this evaluation, a subsurface investigation and laboratory testing prograrn were performed
to assess the natwre of the subsurface geological and geotechmcal conditions, as well as an
assessment of potential hazardous materials/ soil contamination associated with the four fuel oil
storage tanks that currently occupy the two potential project sites, as well as an alignment for
influent/ effluent pipelines, located within the Encina Power Station (EPS). Findings from these
evaluations are included herein. In addition, a literature study was performed for three potential,
10-mile long, 48- to 66-inch diameter conveyance pipeline alignments extending from the
desalination plant to SDCWA’s Second Aqueduct within the City of San Marcos. No subsurface
investigations or analyses relating to geotechnical consiraints or hazardous materials were

performed for the conveyance pipelines.

As currently planned, the proposed desalination plant will occupy cither a 7.8 acre site in the area
occupied by EPS’s fuel storage tanks (Tanks) 2 and 3, or a 10.6 acre site occupied by Tanks 4

and 5. The project will include a pretreatment system, reverse osmosis system, product water
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pumping station and an associated belowground pumping station forebay, plant chemica! storage

facility and operations buildings, and mfluent/ effluent pipelines.

Based on the results of this study, there are no significant geologic/ geotechnical constrainis to
the development of the desalination plant, nor along the conveyance pipelines. In addition, there
is no evidence to indicate any significant problems or constraints associated with onsie
hazardous materials (i.e. soil contamination) surrounding the Tank sites. However, according to
a previous environmental evaluation of Tank site No. 3 by GeoLogic Associates (2004), this
particular tank was reportedly constructed on a bed of heavy oil fo reduce the potential for
leakage. It is very possible that the application of heavy oil was also used beneath one or more of
the other fuel storage tanks.

There are no active or potentiaily active faults within or projecting towards the property.

If you have any questions or require additional information, please catl.

Sincerely,

D. Scott Magogen, C.E.G. 1290

Principal Engineering Geologist

D. SCOTT MAGORIEN, C.E.G.
Engineering Geologist
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INTRODUCTION

The scope of work performed as part of the geology, geotechnical and environmental portion
for the Regional seawater Desalination Project at Encina EIR included the following:

+ Compile and review relevant reports and maps that address geotechnical, geologic
and hydrogeologic conditions for the project and surrounding area. A list of the
reports, maps and other relevant data reviewed for this study are presented in the
References section at the end of this report.

s Reconnaissance level geologic mapping.

s (oordination with EPS plant personnel to verify proposed exploratory boning
locations. :

e Preparation of a Health and Safety Plan for the exploratory drilling program.

* A subsurface investigation that included drilling, logging and sampling 26 hollow
stem auger borings to depths ranging from 12 to 57 feet below ground surface (bgs);
and 13 hand auger borings to depths of about four feet adjacent to the Tanks.

e Geotechnical laboratory testing and analyses of representative soil samples obtained
from the exploratory dnlling program, which included moisture content and dry
density determinaticns, gradation/sieve analyses, sand equivalent, direst shear,
conselidation, compaction curves, and Caltrans corrosivity.

e Environmental laboratory testing and analyses of selected soil and groundwater
samples.

s Analysis of geotechnical and environmental data obtained from the exploratory
drilling and lab testing program.

e Preparation of this report.

The results of the investigation for this study, including all exploratory boring logs, lab test
data, environmental analysis (Appendix A and B}, as well as pertinent impacts and mitigating
measures are provided in the following report.

1.0 EXISTING CONDITIONS

1.1 GEOLOGIC STETTING

The proposed desalination facility and conveyance pipeline(s) and appurtenant structures are
situated on the very western margin of the coastal plain of the Peninsular Ranges geomorphic
province of Southern Califormia. The Peninsular Ranges province 1s characterized in large part

510 Supenior, Suite 200 Newport Beach, CA 92663 e telephone (949) 574 7096  » fax (949) 642-4474
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by northwesterly-trending mountains and intervening valleys that extend from the San
Bemardino and San Gabriel mountains on the north, into Baja Mexico on the south. Itis
bounded on the west by what is referred to as the Continental Borderland, also known as the
continental shelf. Structurally, the province appears to be an uplifted and westward tilted
block, with its eastern flank forming the most rugged part, with altitudes gradually decreasing
toward the ocean. Cutting across this large-scale pattern are a number of laterally extensive
northwest-trending active faults, including the highly seismically active San Jacinto and
Elsinore faults. The bulk of the Peninsular Ranges pro.vince is composed primarily of granitic
type rocks, except along the southern California coast where late Cretaceous (65 to 90 million
years old) and Cenozoic age (1.5 to 65 million year old) sedimentary and some older volcanic

rocks are widely exposed.

During the last 54 million years, the region experienced several long-term episodes of both
marine and non-marine deposition that produced thick accumulations of marine and non-
marine sedimentary rocks, which were deposited above older granitic and volcanic rocks.
During the last 1,500,000(+/-) years, gradual emergence of the region combined with episodes
of marine inundation and regression produced a series of wave-abrasion platforms known as
marine terraces along the coastal plain. Each marine terrace is mantled by a regressive
sequence of marine and non-marine strata/soils that were deposited during these periods of sea
level retreat (i.c. regression). In the vicinity of the proposed desalination plant, the four
youngest terraces are widely exposed. The second youngest of these marine terraces {on the
order of 125,000 years old) and associated sediments underlie the proposed desalination plant
sites, whereas the 10-mile long conveyance pipeline alignments traverse a wide variety rock
and soil types including marine terrace deposits, older marine and non-marine sedimentary,

metavolcanic and granitic rocks.

Prior to construction of the fuel storage tanks (Tanks) for the EPS, the natural topography in the
area of the proposed plant site consisted of a gently seaward sloping ground surface associated
with an uplifted, late Pleistocene age terrace surface. Based on a review of USGS topographic
maps, the natural ground surface elevations ranged from a high of about 60 feet above mean
sea level (msl) along the eastern margin of the proposed plant site(s) to about 45 feet msl along

the western margin.

D. 5COTT MAGORIEN, C.E.G.
Engineering Geologist
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1.1.2 Proposed Desalination Plant Sites

The proposed Altemative 1 {Tanks 2 and 3) desalination plant site s bordered by the North
County Transit District (NCTD) Rail Line on the east; EPS Tank No.1 and the on the north, an
SCE maintenance yard on the south, and a 30- to 44- foot-high (+/-}, 1'4:1 to 2:1 ¢(horizontal to
vertical), contiguous natural and man-made slope that descends down to the to the shoreline of
Agua Hedionda Lageon on the west. Construction of Tanks 2 and 3 was performed in 1952
within two rectangular-shaped excavations on the order of six-to eight-feet deep with 2:1
(horizontal to vertical) side slopes (berms}), which are now covered with various forms of
riprap, and two separate pads having relatively flat bottoms. The ¢levation along the top and
bottom these excavations is approximately 43 feet msl and 35 feet msl, respectively. Surface
water runoff occurs via sheet flow along the access 1oads en the top of the berms, and is
allowed to flow into large depressions in the bottom of each excavation and allowed to
evaporate, The perimeter road along the top of the berms are paved with asphalt, whereas as
the majority of the bottom of the excavations are covered with man-made fill.

The Alternative 2 {Tanks 4 and 5) desalination plant site is bordered by the I-5 freeway on the
east and the NCTD Rail Line on the west; and on the north and south by EPS Tank No.6 and
private property, respectively. Construction for Tanks 4 and 5 in 1971 involved excavation of
wo separate 26-foot deep (+/-) box-shaped excavations that have steep [60 degrees (+/-)]
gunite-coated side walls (1.e. berms), and a nearly level pad at the bottom of the excavation.
The existing elevations along the top and bottom of the two excavations range from about 55
feet msl to 30 feet msl, respectively. Surface water runoff occurs via sheet flow along the
access roads along the top of the berms, and is sumped-out from the bottom of the two
excavations. The perimeter road along the top of the berms and the majority of the bottom of
the excavation are paved with asphalt. Some time around 1979, a 100 foot by 120 foot wide
(+/-), 35-foot-deep pit was excavated between Tank 5 and the right-of-way for the NCTD Rail
Line for the purpose ef constructing a pipe tunnel to convey fuel oil beneath the railroad tracks
to the EPS (see Figure 1 for location).

The natural ground (terrace) surface along the proposed alignment for the plant’s internal
mfluent and effluent pipeline was sinular to that at the proposed desalination plant sites, and
has apparently been only slightly altered along the northern two-thirds of the alignment. Along
the southern portion of the proposed alignment, grading for the EPS has removed most, if not
all, of the terrace.

D. 5COTT MAGORIEN, C.E.(.
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The two major geologic units that compnise the proposed plant sites include marine and non-
marine terrace deposits of late Pleistocene age (80,000 to 125,000 years old), and underlying
marine bedrock strata of Eocene age [50 million years old (+/-)]. Varying amounts of man-
made fill soils blanket portions of the proposed plant sites and along the influent/ effluent
pipeline alignment.

Based on a review of published relevant geologic, geotechnical data, as well as the findings
from exploratory dnliling and reconnaissance-level geologic mapping, there do not appear to be
any significant geologic hazards associated with the current layout for the two alternative
desalination plants, nor any evidence of hazardous materials associated with the historic storage
of fuel oil. However, because no exploratory borings were dnlled or soil samples obtained
from beneath the tanks, the possibility of fuel oil-contaminated soils beneath the Tanks cannot
be precluded.

Possible geologic/geotechnical constraints 1o the proposed plant(s) include potential surficial
instability of the slope borderning Agua Hedionda Lagoon adjacent to the proposed western
plant site, dewatering of excavations below the groundwater table, soil erosion, and moderate to
strong scismically-induced ground motion from the Rose Canyon fault. Although the project
area is located within the seismically active region of Southern California, there are no
documented active or potentially active faults transecting or projecting towards the project area

1.1.3 Conveyance Pipeline Alignments

The three alternative 10-mile-long conveyance pipeline alignments, referred to as the Preferred,
Central, and Southern alignments and the two short “Optional Connectors,” would, for the most
part, be constructed beneath existing access road right-of-ways and artenial roadways.
Exceptions to this design would involve tunneling beneath the I-5 freeway for each alignment,
a portion of the Southern alignment transecting through the City of Carlsbad mumcipal golf
course currently under construction, and through undeveloped land for a portion of the
Preferred and Northern alignments.

Site elevations along the proposed alignments range from a low of about 45 feet msl adjacent to
the western plant site to about 600 feet msl along the eastern end of the alignments.
Topographic conditions vary from nearly horizontal along the vanous roadways, to about 1:1
(horizontal to vertical) adjacent to areas of steep natural topography.

D. SCOTT MAGORIEN, CE.G;.
Engineering Geologist
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Easterly of the coastal terrace, the topography of the region through which the alignments pass
transitions into low hills, mesas and ridges that are cut by stream-cut altuvial canyons. The
majority of this area is underlain by Tertiary age sedimentary rocks. The exception to this lies
along that portion of the Preferred/Northermn alignment where it passes through volcanic and
granitic rocks between El Camino Real on the west in the City of Carlsbad, and La Mirada
Drive in the City of Vista. Alluvial, estuarine, and/or hydraulic fill deposits would also be
encountered along several short segments of the Preferred and Northern alignments.

Based on a review of published relevant geologic, geotechnical data, there may be a number of
significant geologic hazards/ geotechnical constraints associated with construction of the three
conveyance pipeline alignments. These include pipe-trench wall stability, shallow
groundwater, seismic shaking, liquefaction, lateral spread, landslides, rock fall, subsidence and
flooding. Although the three alignments are located within the seismnically active region of
southern Califormia, there are no documented active or potentially active faults transecting or

projecting towards the three conveyance pipeline alignments.

No hazardous maternials assessment for the conveyance pipeline alignments was performed for

this study, nor has any information regarding soil contamination been reviewed.

1.2 GEOLOGIC MATERIALS

1.2.1 Desalination Plant Sites and Influent/ Effluent (I/E) Pipeline Alignment

The proposed desalination plant sites are underlain by Eocene age marine sediments, which are
capped with either late Pleistocene age marine and non-maring terrace or artificial (man-made)
fill, or a combination of the two. The distribution of these deposits is shown on Figure 1-
Geologic Map of Proposed Desalination Plant Sites. Figure 2- Exploratory Boring Location
Map for Proposed I/E Pipeline Alignment depicts only the depth of the particular geologic unit
encountered 1n the shallow borings. The designations shown below, in parentheses, correspond
to those shown on the Geologic Map.

Artificial Fill (af)

Artificial fill is man-made soils placed during grading/construction of the EPS plant, fuel
storage tanks, and appurtenant facilities. There appear to be essentially two types of fill soils
within the project area. The majority of these soils consist primarily of silty to slightly clayey,
fine- to medium-grained sand that is yellowish brown to olive brown in color, moist, loose to

medium dense, having trace amounts of gravel and organic matter. Based on a review of

D SCOTT MAGORIEN, C.E.G.
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several sets of historic aerial photographs, geologic mapping, and the subsurface information
obtained from exploratory borings, the greatest amounts of these types of fill soils occur along
the southwestern perimeter of the proposed western plant site and as backfill for the excavation
created in 1979 (+/-) for the below-grade fuel oil transmission piping facility located between
Tank 5 and the NCTD Rail Line tracks (see Figure 1). Between six and seven feet of these
types of fill soils were also encountered in exploratory borings along the eastern margin of the
proposed western plant site, and between three to nine feet of fill was found in the bottom of
the excavations for Altemative 1 (Tanks 2 and 3). Elsewhere, up to about three-foot-thick
sections of similar types of fill soils were found mantling older terrace deposits throughout the
upper elevations of the two plant sites. Expansivity testing by GeoLogic Associates (2004)
indicates the fill soils beneath the pad for Tank 3 have a low expansion potential. However,
given that no documentation was available concerning whether or not these soils were placed as
engineered f11], they should be considered unsuitable for support of proposed above or below
ground structures under their current conditions.

In contrast to the type of fill soils that occur throughout most of the project area, a sandy
conglomeratic fill forms a 250-long portion of the westerly-facing, 30-foot-high (+/-) slope
bordering Agua Hedionda Lagoon and the Alternative | plant site. This fill is made up of
approximately 70 percent of subrounded gravel to cobble size volcanic and guartz-rich rock
clasts in a matrix of fine- to coarse-grained sand and contains varying amounts of shell
fragments. These coarse-grained soils appear to be loose, dry to slightly moist, and subject to
surficial erosion. The shoreline of the adjacent portion of Agua Hedionda Lagoon is mantled
with gravel and cobbles that have eroded from this soil umit. As these soils were not
encountered in any of the exploratory borings, their lateral hmits as it relates to the
southwestern margin of the proposed Alternative | plant site is not well known. In addition,
there is no documentation available concerning whether or not these soils were placed as
engineered fill. Although it does not appear that these coarse-grained soils lie within the limits
of the project site, the spatial position in relation to the proposed plant sile could create a
concern relative to subjacent support (i.e. slope stability).

Soil (not designated)

Prior to construction of the EPS, United States Department of Agriculture (USDA, 1973) maps
indicate project the area was mantled with up to about 60 inches of Marina loamy coarse sand,
which has formed within the uppermost portions of the marine and non-marine terrace deposits.
Below the top soils layer, at depth of about 10 inches, the USDA (1973) indicates these soils

D. SCOTT MAGORIEN, C.£.G.
Engineering Geologist
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are typically dark yellowish brown to dark reddish brown in color, moist, massive, slightly
hard, friable, highly permeable, contain very fine roots and have a slight to moderate erosion
hazard. Remnants of these soils are present along the western and eastern margins of both

plant sites, as wel! as beneath portions of the berms that separate each of the Tanks.

Marine and Non-Marine Terrace Deposits (Of)

Late Pleistocene age terrace deposits, which have been deposited atop an ancient wave-cut
terrace surface, form a blanket-like deposit across much of the project area, except along the
bottom of the excavations for the tanks. These deposits attain 2 maximum thickness of about
22 to 28 feet and are discontinuously exposed along the heavily vegetated natural slope
bordering Agua Hedionda Lagoon. The uppermost portions are well exposed on the near
vertical cut slopes on either side of the NCTD Railroad tracks. As encountered in the
exploratory borings in the vicinity of Alternative 2 (Tanks 4 and 5), these soil-like materials are
represented by an upper 9- to 11- foot-thick upper section consisting of silty sand, which is
typically yellowish brown to brown in color, moist, and contains between 70 to 85 percent fine-
to medium- grained sand with low plasticity fines representing the remaining portions.
Between a depth of 11 feet and the top of the underlying bedrock (around 22 feet bgs), the
terrace deposits in this area are composed largely of poorly graded, fine- to medium-grained
sand with silt, which 1s typically mottled olive yellow to brown in color, moist, and loose to
moderately dense. Portions of the soils from these two units are considered slightly
compressible and may not be suitable for foundation support for certain components of the
plant. However, these soils can be easily excavated and readily used as compacted fill for
support of propesed structures.

Based on the results of the exploratory drilling and sampling in the vicinity of Alternative 1
{Tanks 2 and 3), the character of the terrace deposits in this area are represented by, in
decreasing order of abundance, layers and lenses of silty/clayey sand, lean clay with sand, and
poorly graded sand. Silty and clayey sand layers/ lenses comprise about 80 percent of the
terrace deposits in this area. Overall, these soils consist of about 60 to 85 percent fine- to
medium-grained sand with the remaining portions represented by low plasticity silt and clay,
which are typically light olive brown to strong brown in color, moist, loose to moderately
dense. The more clayey soils occur in layers/lenses between about one, to as much as 10-feet-
thick locally, contain less than about 45 percent fine-grained sand, are pale brown in color,
moist, firm 1o stiff, and of medium plasticity. Portions of the soils are cousidered slightly
compressible and may not be suitable for foundation support for certain components of the

D. SCOTT MAGORIEN, CEG.
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plant. However, as with the terrace deposits in the vicinity of Alternative 2 (Tanks 4 and 5),
these soils can be easily excavated and readily used as compacted fill for support of proposed
structures

Corrosivity testing of the terrace materials along the proposed influent/ effluent pipeline
alignment indicates portions of these deposits are moderately corrosive to steel (pipe). During
design-level studies for the pipeline a corrosion engineer would be retained to further assess the
corrosive nature of these soils and, if steel pipe is to be used, provide recommendations to
eliminate the corrosive action on the pipe.

Based on the overall coarse-grained nature of the terrace deposits, expansive soils associated
with these deposits are not likely to be encountered within either of the proposed plant sites.

In order to assess the liquefaction potential of the terrace soils, an empirically based approach
as presented by Seed and Idriss (1982) was used in this study. For this approach, Standard
Penetration Test (SPT) blowcounts (e.g. drive encrgy of a 140 pound weight falling a distance
of 18 inches), as well as other seismic and overburden pressures at the point(s) of interest, are
needed for this assessment. For this study, SPT blowcounts were obtained in each of the

exploratory borings where the more significant amounts of terrace soils were believed present.

Based on the results of the SPTs, visual observations and grain size analyses of the soil
samples, the majority of the terrace deposits are considered to have a moderate to high
liquefaction potential. However, given the ¢levated topographic position of these soils in
relation to the elevation groundwater table {i.e. about four to five feet msl) beneath the project

area, the likelihood of seismically mduced liquefaction of these sediments is considered remote.

Santiago Formation (Ts)

The entire project area is underlain by mid Eocene age {about 40 miilion-years old}, near shore
marine sedimentary strata assigned to the Santiago formation (Tan and Kennedy, 1996). As
discussed above, a wave cut terrace was eroded into the Santiago formation in the late
Pleistocene upon which younger marine and non-marine terrace soils were deposited. Based on
the information obtained in the exploratory berings during this investigation, as well from an
earlier study by GeoLogic Associates (2005), the top of this gently, seaward-sloping terrace
surface lies between an elevation of about 34 feet msl in the vicinity of Altemative 2, and

between about 23 and 29 feet msl along the western margin of Alternative 1. Based on

D. SCOTT MAGORIEN, C.E. (..
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observations along the shoreline of the lagoon at low tide, another younger (latest-most
Pleistocene age) marine terrace surface, and associated non-manne soil deposits presumably
lay between the high tide line in the lagoon and older and more elevated terrace surface that
underlies the two plant sites. The modem equivalent of these older eroded terrace surfaces has

formed along intertidal zone at the base of the bluff bordering the lagoon.

As encountered in all of the exploratory borings, as well as exposed along the base of the bluff
in the lagoon, the Santiago formation consists mainly of well indurated sandstone strata with
varying amounts of siltstone, claystone and shale. Subordinate interbedded layers and lenses of
sandy claystone, claystone and shale occur throughout the section of the bedrock in the vicinity
of the project area. The overall character of this bedrock formation is represented by greenish-
to light-yellowish-brown, fine- to medium-grained silty sandstone and sandy lean claystone,
which is very dense and displays varying amounts of secondary manganese and iron-staining
on fracture (i.e. joint) surfaces. Minor groundwater seepage and associated yellowish-colored
mineral staining was noled along the base of the bluftf emanating from several four-inch thick
(+/-) sandy claystone layers that are sandwiched between two, light greenish-gray sandstone
beds. The Santiago formation bedrock serves as the principal groundwater reservoir beneath
the site. .

Based on the coarse-grained nature of these deposits, expansive soils are not present within
either of the proposed plant sites.

Overall, there do not appear to be any major geotechnical-related constraints associated with
these deposits, except where significant excavations are planned, such as the below grade
pumping forebay structure. For this excavation, the project engineer would be responsible to
design appropriate shoring.

1.2.2 Conveyance Pipelines

No subsurface investigation has been performed to assess the specific nature of the geologic/
soil conditions along what are referred to as the Preferred, Northern, and Southern pipeline
conveyance alignments (see Figure 3). A preliminary geotechnical report prepared by Group
Delta Consultants (GDC, 2003) for three similar conveyance pipeline alternatives (referred to
as the Orange, Green and Blue alignments) involved a compilation and review of existing
geologic literature/ maps, as well as existing geotechnical reports for adjacent properties, a field

reconnaissance, and a prehiminary geotechnical assessment for each alternative alignment.
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With some minor exceptions, the Orange, and Green pipeline alternatives studied by GDC
(2003) are, for the most part, the same or similar to the Preferred/Northern and Southern
alignments, respectively. For the most pan, each of the three alignments will lie beneath
existing artenal roadways and access road right-of-ways.

Soil (not designated)

Maps prepared by the United States Department of Agriculture (USDA, 1973) have identified
the following soil associations along the proposed conveyance pipeline alignments.

Salinas-Corralitos Association: this consists of moderately well-drained to somewhat
excessively drained clays, clay loams, and loamy sands on alluvial fans, on 0 to 9 percent

slopes.

Cieneba-Fallbrook Association (Very Rocky): these soils are excessively drained to well-
drained coarse sandy loams and sandy loams that have a sandy clay loam subsoil over
decomposed granodiorite. These soils occur between 200 and 3,000 feet msl and occur on 9 to
75 percent slopes.

Exchequer-San Miguel Association: rocky, well drained silt loams over metavolcanic rock,

typically on 0 to 30 percent slopes.

Diablo-Altamont Asseciation: well drained clays are the major characteristic of this

association, normally found on 5 to 15 percent slopes.

Diablo-Las Flores Association: this association consists of well drained clays and moderately
well drained loamy fine sands that have a subsoil of sandy clay. These soils occur between 100
and 600 feet msl and occur on 9 to 30 percent slopes (NCRS 1973).

Las Flores-Huerhuero Association: this association consists of moderately well-drained
loamy fine sands to loams that have a subsoil of sandy clay or clay; 9 to 30 percent slopes.

Ramona-Placentia Association: this association consists of well drained and moderately well
drained sandy loams to sandy clay over granitic alluvium. This soil type is largely in foothills
between 200 and 1,800 feet msl and occurs on grades of 2 to 15 percent.
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Fallbrook-Vista Association (Rocky): these soils consist of well-drained sandy loams and
coarse sandy loams that have a subsoil of sandy clay loatn and sandy loam over decomposed
granodiorite. These soils occur between 200 and 2,500 feet ms] and occur on 9 to 30 percent

slopes.

Friant-Escondido Association (Eroded): these soils are excessively well drained fine sandy
loams and very fine sandy loams over metasedimentary reck. These soils occur between 400
and 3,500 feet msl and occur on 30 to 70 percent slopes (NCRS 1973).

Surficial Deposits (Map Unit No. 1)

Surficial deposits include stream-laid alluvium, estuarine deposits, and hydraulic fill deposits
next to bodies of water and canyon bottoms. Geotechnical constraints associated with these
deposits could include erosion, settlement, liquefaction, lateral spread, shallow groundwater,
corrosive soils and slope/ trench wall instability.

Terrace Deposits/ Older Alluvium (Map Unit No. 2)

Coastal marine and non-marine terrace deposits similar to those underlying the proposed
desalination plant sites. These deposits display varying degrees of erosion potential depending,
upon age, settlement, perched groundwater and trench wall instability.

Late Cretaceous and Tertiary Age Sedimentary Formations (Map Unit No. 3)

These 65 to 40 million year old (+/-) marine and non-marnine sedimentary rocks include, from
oldest to youngest, conglomeratic rocks of the Lusardy formation, thinly bedded siltstone,
claystone and fine-grained sandstone of the Point Loma formation, and well bedded sandstone
and siltstone of the Santiago formation. Both the Point Loma and Santiago formations are
prone to landsliding where weak claystone and silistone bedding planes dip out of slope. Other
geotechmical constraints assoctated with these deposits include the presence of large cobbles,
perched groundwater, naturally cemented portions that may prove difficult to excavate, trench
wall stability in deeper trenches.

Granitic and Metavolcanic Rocks (Map Unit No 4)

The crystalline rocks consist of variably weathered dacite, diorite, gabbro and metavolcanic
rocks. These rocks display varying degrees of weathering, fracturing/ jointing, which generally
decreases with increasing depth below the ground surface. Where relatively unweathered and
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only slightly fractured, these rocks will be very difficult to excavate with conventional heavy
duty trenching/ grading equipment and will likely require blasting in order to excavate. Hence,
excavations could produce varying quantities of oversized rock that would likely require off-
site disposal. Other geotechnical constraints associated with these materials include
groundwaler seepage along fractures and trench wall mstability from rock fall due to
unfavorably oriented joints and fractures.

13 GEOLOGIC STRUCTURE
1.3.1 Desalination Plant Site

The geologic structure within both of the plant sites is defined by the orientation of bedding
planes within the Santiago formation, as well as the orientation of the contact between the late
Pleistocene age terrace surface(s) and the overlying marine and non-marine terrace deposits.
Where observed along the shoreline of the lagoon, the bedding within the Santiago formation is
gently undulatory in nature, with dip angles on the order of 5 1o 8 degrees to the south and
west. Given the low bedding angles, as well as the well indurated nature of the formation,
problems associated with slope stability within the bedrock are not anticipated, except where
near vertical excavations are planned, such as for the proposed pumping station forebay.

Currently, no significant cut slopes are planned.

The general overall orientation of the late Pleistocene wave-cut terrace surface beneath
Allernative 2 appears to have a westerly slope on the order of about 0.02 foot/ foot (or less than
2 degrees). Beneath Altemnative 1 the onentation of this surface is not well constrained due to
the Jack of subsurface information along the eastern perimeter of the site. The presence of
underground utilities along the eastern margin of Alternative 1 precluded exploratory drilling in
this area. However, based on our reconnaissance-level geologic mapping along the shoreline of
the lagoon, as well as limited subsurface data from exploratory borings, the terrace surface in
this area appears to be more undulatory, and a more southerly sloping gradient on the order of
about 0.01 foot/foot.

1.3.2 Conveyance Pipeline Alignments

Similar to the proposed desalination plant sites, the geologic structure along the three
alignments is defined by the orientation of bedding planes within the Late Cretaceous and
Tertiary age sedimentary strata, and orientation of joints and fractures in the older granitic and
metavolcanic rocks. Based on regional geologic mapping by Tan and Kennedy (1996),
bedding planes in the sedimentary rocks along the proposed alignments are generally inclined
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(i.e. dipping) 1o the west and southwest between 3 to 20 degrees, except at the easlern terminus
of the alignments where bedding planes in the Santiago formation dip to the east 5 and 25
deprees. There is no data conceming the orientation of the major joints/ fractures in the
crystalline rocks, however given the “structural grain” of the Peninsular Ranges geomorphic
province, the strike of major fracturing/ jointing is northwest-southeast and northeast-
southwest, with dip angles between 20 and 90 degrees in various directions.

14 GROUNDWATER

1.4.1  Desalination Plant Sites

Groundwater was encountered within the Santiago formation bedrock in several of the
exploratory borings. As observed during the reconnaissance level geologic mapping along the
shoreline of the lagoon, groundwater seepage was noted emanating from sandy claystone layers
bounded above and below by well indurated sandstone beds. Based on groundwater level data
from the exploratory borings, and observations along the base of the lagoonal bluff, the
elevation of the groundwater table beneath the sites is on the order of about three to five feet
msl. No evidence of groundwater was found in the overlying terrace deposits. There are no

known individual private or irrigation wells in the project area.

1.4.2 Conveyance Pipeline Alternatives

In general, shallow groundwater should be anticipated in the low-lying ceastal areas adjacent to
Agua Hedionda Lagoon and alluviated canyon bottoms. In most other areas groundwater will
likely be himited to perched water and seeps.

1.5 MINERAL RESOURCES

There are no economic metallic ore deposits within or directly adjacent to the project areas; and
the potential for oil and/or gas deposits beneath the project areas is remote. However, sand,
gravel and crushed rock, which are included among mineral commodities classified as
“Construction Matenals” (CDMG, 1983) arc present in the vicinity of the conveyance pipeline
alignments. These commodities, collectively referred to as “aggregate” provide the bulk and
strength to Portland cement concrete {(PCC), asphaltic concrete, and plaster and stucco (COMG,
1983).

Under the authority granted by the Surface Mining and Reclamation Act (SMARA) in 1975,
the State Mining and Geology Board (1979} classified Mineral Resource Zones (MRZ) for
agpregate resources in western San Drego County. In 1983, the California Geological Survey

D SCOTT MAGORIEN, CE.G.
Engineering Geologist



Geology, Soils, Seismicity and Environmenta! EIR Report 3/10/2006
Proposed Regional Seawater Desalination Project at Encina, Carlsbad, California
RBF Consulting Page 16

(CGS), formally known as the California Division of Mines and Geology (CDMG), classified
land in the western San Diego County according to the presence or absence of significant sand
and gravel deposits and crushed rock source areas. The emphasis in the western San Diego
County classification 138 placed on PCC aggregate. Under this classification, areas classified as
MRZ-1 are considered to have little likelihood of containing significant deposits suitable for
production of high-quality aggregate. Areas classified as MRZ-2 have a high likelihood that
significant deposits exist. Areas classified as MRZ-3 are considered fo have mineral deposits,
the significance of which cannot be evaluated from available information. Lastly, MRZ-4
denotes areas where available information is inadequate for assignment to any other MRZ zone.

The proposed desalination plant sites are located in an MRZ-3 zone, as is the majority of the
area within the City of Carlsbad. There is one area adjacent to (but not affected by) the
Preferred and Northern conveyance pipeline altematives that are classified as MRZ-2, the
South Coast Materials Company Carlsbad quarry, located just south of the SR78/College

Boulevard intersection.

1.6 ENVIRONMENTAL ANALYSES

The following section of this report was prepared by Geomatrix Consultants, Inc. (Geomatrix)
who, serving as a subconsultant, was tasked to perform a limited evaluation of the presence, or
absence, of potentially contaminated soils and groundwater at each of the proposed desalination
plant sites. A complete report detailing the scope of work, findings, and conclusions reached
by Geomatrix is attached in Appendix A of this report.

1.6.1 Previous Environmental Investigations

Prior environmental studies for the desalination plant sites include Phase 1 and II assessments
conducted by Fluor Daniel GTI in 1998, a Phase II due diligence assessment conducted by
URS Greiner Woodward Clyde for NRG Energy in 1999, and a geotechnical investigation
report conducted by GeoLogic Associates in 2003. These assessments provide information for
the study area and also for other parts of the property. Pertinent information for the study area
presented in the Fluor Daniel GT1 Phase 1 assessment report included a2 summary of four
historical releases at the Tank 2 and Tank 3 areas (Fluor Daniel GTI, 1998a). Available
information for several historical reported spills and their containment and remediation, as
reported by Fluor Daniel GTI (1998a), is as follows:
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e Fuel Oil Tank 3, April 21, 1970: While transferring low sulfur fuel oil (No. 6),
approximately 200 to 300 barrels of No. 6 fuel oil escaped from a 1-inch relicfvalve
located on the western side of the tank when a line was dead-ended. Oil and soil
were scraped from the impoundment floor and mixed with a “pulvi-mixer” to
produce a paveable material.

e Fuel Oil Tank 2, 1978 -1987: Several leaks occurred in the flow of Fuel Oil Tank
2 in this period. Encina Power Plant (EPP) sealed the tank floor with fiberglass in
1979; however, leaks resumed, and EPP installed a double bottom in 1994.

e Fuel Oil Pump Pit, October 1992: 7he fuel oil strainer on the pump at the bottom
of the pit developed a leak. Approximately 2000 gallons were released onto the
concrete floor of the pit. The fuel oil was mixed with sand and removed.

¢ Fuel Oil Tank 3, December 1993, The floor of the tank leaked approximately 80
barrels of No. 6 fuel oil. EPP retired the tank from service and has not used it since
retirement. An area of agproxz‘mate?y 30 by 50 feet was impacted. A total of
approximately 210 yards’ of soil was excavated and disposed of at a Class I landfill.

In 1998, Fluor Daniel GT1 conducted a Phase 1] assessment that included drilling and soil
sampling in the Tank 2, 3, 4, and 5 arcas. At the Tank 2 and 3 area, 13 soil borings were drilled
and sampled 1n a general grid pattern to depths between 1 and 5 feet below ground surface (feet
bgs); only one boring extended to a depth of greater than 15 feet bgs. Groundwater was not
encountered or sampled in the vicinity of Tanks 2 and 3. At the Tank 4 and 5 area, 15 soil
borings were drilled and sampled. Eight of these soil borings were drilled and sampled to
depths between 1 and 5 feet bgs. The other seven soil borings were dnlled and sampled to
depths between 5 and 15 feet bgs at locations along the perimeter of the Tank 4 and 5 area. In
addition, two borings were drilled to depths of approximately 30 feet bgs and 12 feet bgs near
the base of Tanks 4 and S, respectively, and a groundwater sample from each boring was
collected and submitted for laboratory analysis. Total petroleum hydrocarbons (TPH) in the
fuel oil range was detected at concentrations that ranged from 3.2 to 110 milligrams per
kilogram (mg/kg) in 10 of 11 soil samples submitted for laboratory analysis from the Tank 2
area. TPH was also detected in 11 of the 12 soil samples submatted for laboratory analysis
from the Tank 3 area, at concentrations that ranged from 3.1 to 260 mg/kg. TPH was detected
n seven of eight soil samples collected from the Tank 4 ar¢a at concentrations that ranged from
0.8 to 22 mg/kg and from 1.8 to 140 mg/kg in the cight soil samples analyzed from the Tank 5
area. Metals, where detected in the 501} samples from these tank areas, were not above
background concentrations established by Fluor Daniel GTI for the Phase 1T assessment
program (Fluor Daniel GT1, 1998b). TPH was not detected in the groundwater sample
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collected from near Tank 4 and was detected at 0.15 milhigrams per liter (mg/1) in the sample
from near Tank 5. Volatile organic compounds (VOCs) and polycyclic aromatic hydrocarbons
(PAHs) were not detected in the groundwater samples.

In 1999, URS Greiner Woodward Clyde was retained by NRG Energy Inc. and Dynegy Power
Corporation to conduct additional Phase Il assessment activities at the EPP before purchase of
the property from San Diego Gas and Electric. During this assessment, two $0il borings were
dnlled and sampled to depths of 45 feet bgs and 43 feet bgs adjacent to Tanks 2 and 3,
respectively. TPH was not detected in soil samples collected from depths of approximately 1,
5, 10, 15, and 20 feet bgs and submitted for laboratory analysis. Grab groundwater samples
were collected and submitted for faboratory analysis from the Tank 2 and 3 areas. The results
indicated 0.67 microgram per liter {ug/l) of methylene chioride (also detected in the method
blank) and 0.22 pg2 of toluene in the groundwater sample collected from the Tank 2 arca.
VOCs were not detected in the groundwater sample collected from the Tank 3 area. TPH was
not detected in the groundwater samples collected from the Tank 2 and 3 areas. No additional
soil or groundwater sampling was conducted in the Tank 4 and 5 arcas.

In December 2003, Geol.ogic Associates conducted a geotechnical and environmental
investigation at the Tank 3 area on behalf of Poseidon Resources Corporation (Poseidon) to
provide data to allow Poseidon to assess its plans to construct a desalination plant at that
location. The GeoLogic Associates investigation included drilling and sampling a total of eight
soil borings. These included six soil borings in the vicinity of Tank 3, one soil boring at the
location of proposed intake pump station, and one soil boring on the roadway extension for the
proposed facility. GeolLogic Associates presented the investigation findings in a February 18,
2004 report titled Georechnical Report, Proposed Carlsbad Desalination Plant, Encina
Generating Station, Carlsbad, California. In this report, GeoLogic Associates indicated that
Tank 3 was reportedly “constructed on a bed of heavy oil to reduce the potential for leaking.”
They concluded that they did not encounter evidence of heavy oil around the perimeter of Tank
3 during drilling, but acknowledged the soils immediately beneath the tank were not accessible
at the time of the site investigation,

GeoLogic Associates analyzed selected soil samples for TPH, metals, VOCs, semi-volatile
organic compounds (SVOCs), dioxim, polychlorinated biphenyls (PCBs), pesticides, and other
selected compounds including total cyanide, phenols, and sulfide. Of these compounds, TPH
was detected in one of eight soil samples submitted for laboratory analysis at a concentration of
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18 mg/kg. Metals, where detected in soil samples, were detected at low concentrations that are
within background concentrations reported for natural soils in the State of California
(GeoLogic Associates, 2004). Pesticides (DDD and DDT) were detected in one of three soil
samples submitted for laboratory analysis and were noted to be below State of California and
U.S. EPA guideline values. VOCs, SVOCs, dioxin, PCBs, and inorganic compounds were not
detected at concentrations above their respective laboratory reporting limits in three soil
samples submitted for analysis of these compounds.

The results of the previous assessments suggested that fuel oil-range TPH compounds are the
primary chemicals of concern detected in shallow site soils. Low concentrations of TPH and
VOCs, specifically toluene and possibly methylene chloride, detected in grab groundwater
samples collected beneath the study area suggest thal these compounds may be of concern in
relation to potential construction dewatering for construction of deeper subsurface facilities
such as the forebay pumping station for the desalination plant.

1.6.2 Findings from Geomatrix Study

This section presents the findings of the seil and groundwater assessiment conducted at the
study area. The analytical results for soil samples collected and submitted for laboratory
apalysis are summanized in Tables 1 through 3, and the analytical results for grab groundwater
samples collected during the assessment activities are summarized in Tables 4 and 5 of the

attached Geomatrix report in Appendix A. Soil boring locations are shown on Figures 1 and 2.

1.6.3  Analytical Results for Soil Samples
TPH Results

A total of 88 soil samples were submitted for laboratory analysis of TPH using EPA Method
8015M (carbon chain analysis). As shown in Table 1, TPH was detected in 8 of the 88 samples
at concentrations ranging from 10.9 mg/kg (in the soil sample collected from soil boring HA-5)
to 1060 mg/kg (in the soil sample collected from soil boring GB-16). Seven of the eight
samples with detected TPH were collected from near-surface soils (between ground surface and
adepth of | foot bgs). TPH in several of these locations {e.g., GB-5, GB-14, GB-16 and
GB-17) may be related to the asphaltic surface matenials that were penetrated to expose the
subsurface soils at these areas.

Soil borings GB-13 and HA-11 were drilled and sampled at locations that contained an
approximate |- to 2-inch thickness of surficial malerials that appeared to be asphaltic in nature
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and possibly represent a remnant(s) of an old release of No. 6 fuel oil that dried and hardened
in-place. TPH was not detected in a soil sample collected from a depth of approximately 0.25
to 0.50 feet bgs at GB-13, immediately underlying this mateniai. TPH was detected in a soil
sample collected from a depth of 0.50 to 0.75 feet bgs in HA-11 at concentrations of 35.6
mg/kg (C13 to C22 carbon chain range), 138 mg/kg (C23 to C32 carbon chain range), and 142
mg/kg (C33 to C44 carbon chain range). TPH was not detected in the soil sample collected
from a depth of approximately 3.75 to 4 feet bgs at HA-11, suggesting a limited vertical extent
of TPH in near surface soils at this location.

VYOC, PCB, Pesticides, and PAH Results

As shown in Table 2, VOCs, PCBs, pesticides, and PAHs were not detected in soil samples,
with the exception of 0.058 mg/kg of anthracene reported in the shallow soil sample collected
from GB-5. As listed in Table 2 in Appendix A, this reported concentration of anthracene is
well below the U.S. EPA Region 9 preliminary remediation goals (PRGs) for residential and

industrial sites.

Metals Resalts

Metals results for soil samples are shown in Table 3 in Appendix A. With the exception of
arsenic, the detected concentrations of Title 22 metals in soil samples were well below the State
of California Total Threshold Limit Concentrations (TTLCs) and U.S. EPA PRGs for industrial
and residential sites. Arsenic was detected at concentrations well below TTLCs and below the
U.S. EPA mdustrial PRG (1.6 mg/kg), but above the California modified industrial PRG

{0.25 mg/kg) and the rcsidential PRG. The detected concentrations of arsenic are within the
range of background concentrations {not detected to 1.8 mg/kg) calculated by Fiuor Daniel GT1
(1998b) for soil at the site and are consistent with arsenic concentrations detected n soils at

other sites in southern California.

1.6.3  Analytical Results for Groundwater Samples

The analytical results for the grab groundwater samples collected during the assessment
program are summarized in Tables 4 and 5 in Appendix A. As hsted in Table 4, TPH, VOCs,
PCBs, pesticides, and PAHs were not detected in the nine grab groundwater samples collected
and submitted for laboratory analysis. As listed in Table 5 in Appendix A, metals, where
detected, were at concentrations below Water Quality Control Plan water quality objectives for
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the San Diego Basin (9) established by the Regional Water Quality Control Board, San Diego
Region.

1.64 Summary and Conclusions

The following findings and conclusions are based on Geomatrix’s Phase 1] assessment program
conducted at the study area.

e TPH was detected in 8 of 88 soil samples analyzed during this assessment at
concentrations ranging from 10.9 1o 1060 mg/kg. The majornity (seven out of eight)
of the soil samples with detected TPH were collected from shallow soils located
between ground surface and a depth of t foot bgs. TPH concentrations detected at
several of these locations may be related to the asphaltic surface materials that were
penetrated to expose and sample the subsurtace soils. The shallow and scattered
occurrence and low concentrations of TPH in soil is generally consistent with the
findings of previous Phase II assessment activities conducted by others at the site.

¢ Surficial materials that appeared to be asphaltic in nature and may represent a
remnani(s) of an old release of No. 6 fuel oil that dried and hardened in-place were
observed in the general vicinity of seil borings HA-11 and GB-13. Analytical
results for shallow soil samples collected from these locations show non detected or
very low concentrations of TPH and suggest that the vertical impact of heavy
hydrocarbons in these areas has been very limited.

* The heavy oil reportedly placed beneath Tank 3, as described in the GeoLogic
Associates (2004) report, was not encountered, nor could the area beneath Tank 3 be
accessed during the current assessment.

e With the exception of 0.058 mg/kg concentration of anthracene reported in the
shallow soil sample collected from GB-5, VOCs, PCBs, pesticides, and PAHs were
not detected in the soil samples analyzed during this assessment. The general non-
detection of these chemicals in soil samples 1s consistent with the results of previous
Phase 1T assessmend activities conducted within the study area.

« With the exception of arsenic, detected concentrations of metals were well below
repulatory thresholds and guideline values. Arsenic was detecied at concentrations
that exceed California modified industrial and residential PRGs, but likely represent
naturally-occurring conditions.

e TPH, VOCs, PCBs, pesticides, and PAHs were not detected in the nine grab
groundwater samples analyzed during this assessment.

It is expected that the interpretation of seil and groundwater conditions at each of the boring

locations would be subject to confirmation of the actual conditions encountered during
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construction and assume that sufficient observation and testing will be provided during

construction.
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2.0 GEOLOGIC HAZARDS

General

The primary geologic hazards within the proposed desalination plant project areas are those
associated with possible slope instability, groundwater seepage, so1l erosion, strong ground
motion from earthquakes, and erosive affects resulting from potential seiche and tsunami run
up along the shoreline area of Agua Hedionda Lagoon. Geologic hazards associated with the
conveyance pipeline alternatives include pipe-trench wall stability, shallow groundwater,
seismic shaking, liguefaction, lateral spread, landslides, rock fall, subsidence and flooding.

2.1 FAULTING AND SEISMICITY

Hazards associated with earthquakes include pnimary hazards, such as ground shaking and
surface rupture; and secondary hazards, such as liquefaction, seismically-induced settlement,

and Yandsliding, tsunamis, and seiches.

In accordance with the CGS, a faultis a fracture in the crust of the earth along which rocks on
one side have moved relative to those on the other side. Most faults are the result of repeated
displacements over a long period of time. An inactive fauit is a fault that has not experienced
earthquake activity within the last three million years. In comparison, an active fault is one
which has experienced earthquake activity in the past 11,000 years. A fault which has moved
within the last two 1o three million years, but not proven by direct evidence to have moved
within the last 11,000 years, is considered potentially active. No active or potentially active
faults are located within or project towards the project area.

The project area, like most of Southern California, is part of a seismically active region. The
Alquist-Priolo Act {Act) of 1972 (now the Alquist-Priolo Earthquake Fault Zoning Act, Public
Resources Code 2621-2624, Division 2, Chapter 7.5) regulates development near active faults
so as to mitigate the hazard of surface fault-rupture. Under the Act, the State Geologist is
required 1o delineate “special study zones” along known active faults in California. The Act
also requires that, prior to approval of a project, a geologic study be conducted to definc and
delineatc any hazards from surface rupture. A geologist registered by the State of California,
within or retained by the lead agency for the project must prepare this geologic report. The
project area is not currently known to be located within an Alquist-Priolo Fault Rupture Hazard
Zone, according to the CGS.
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The Modified Mercalli intensity scale was developed in 1931 and measures the intensity of an
carthquake’s effects in a given locality, and is perhaps much more meaningful to the layman
because it is based on actual observations of earthquake effects at specific places. On the
Modified Mercalli intensity scale, values range from I to XII. The most commonly used
adaptation covers the range of intensity from the conditions of “I —not felt except by very few,
favorably situate,” to “XII — damage total, lines of sight disturbed, objects thrown into the air™.
While an carthquake has only one magnitude, it can have many intensities, which decrease with
distance from the epicenter.

Ground motions, on the other hand, are often measured in percentage of pravity (percent g),
where g = 32 feet per second per second (980 cm/sec’) on the earth. One hundred percent of
gravity (1g) is the acceleration a skydiver would experience during free-fall. An acceleration of
0.4g is equivalent to accelerating from 0 to 60 miles (0—97 km) per hour in about 7 seconds.
The force that you would feel during an earthquake with 0.4g acceleration would be similar to
the force you would feel if you were standing in the back of a truck that was accelerating very
rapidly onto a freeway. One difference between the earthquake and the ride in the truck,
however, is that in the earthquake you would accelerate backward and forward for many cycles.
That is why it is difficult to stand up during episodes of strong ground shaking.

Ground shaking accompanying earthquakes on nearby faults can be expected to be felt within
the proposed plant site and in the vicinity of the conveyance pipeline alternatives. However,
the intensity of ground shaking wouid depend upon the magnitude of the earthquake, the
distance to the epicenter, and the geology of the area between the epicenter and the property.

A listing of active faults considered capable of producing strong ground motion at the proposed
plant site and along the conveyance pipeline, their closest distances to the pioposed plant site
and the maximum magnitude expected earthquake along each fault is presented in Table 1.
Also presented are generalized evaluations of maximum ground shaking on site for the

maximum earthquakes, and generalized predictions of the likelihood of such events occurning.
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TABLE 1
SUMMARY OF FAULT AND GENERALIZED EARTHQUAKE INFORMATION
PROPOSED REGIONAL SEAWATER DESALINATION PROJECT

ENCINA POWER STATION
Name Miles(direction Maximum | Expected Level Likelihood
from site} Magnitude of Ground
Shaking
R R :
Rose Canyon 4.3 (southwest) 6.9 High Moderate
(Offshore Segment}
Newport-Inglewocd | 8.4 (northwest) 6.9 High Moderate
(Offshore Segment
Coronado Bank 20.5 (southwest) 7.4 tHigh Moderate
Elsinore 24 (northeast) 6.8 Moderate High
San Jacinto 48 {northeast) 72 Moderate High
(Anza Segment)

The most severe ground shaking would be expected to accompany a large carthquake on the
Rose Canyon fault. An earthquake magnitude of 6.9 on this fault could produce Modified
Mercalli intensities in the range of VII to 1X within the proposed plant site; and maximum peak
horizontal ground acceleration: of 0.32g, and for the UBC (1977) design Level Earthquake a
peak honzontal ground acceleration of 0.28g. DDamage from ground rupture within the project
site, as well as along the proposed pipeline conveyance alignments is extremely unlikely

because no known active faults cross these sites.

Secondary earthquake hazards include liquefaction, ground lurching, lateral spreading,
seismically-induced settlernent, tsunamis, seiche and earthquake-induced landsliding.

Liquefaction

Seismic ground shaking of relatively loose, granular soils that are saturated or submerged can
cause the soils to liquefy and temporarily behave as a dense fluid. Liquefaction is caused by a
sudden temporary increase in pore water pressure due to seismic densification er other

displacement of submerged granular soils. Liquefaction more often occurs in earthquake prone
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areas underlain by young alluvium where the groundwater table is higher than 50 feet below
the ground surface.

Based on the results of the SPT data obtained from the exploratory borings at the proposed
plant sites, portions of the terrace deposits are considered susceptible 1o liquefaction. However,
given the fact that the groundwater level beneath the site occurs below the base of the terrace
deposits the potential for liguefaction within these soils is considered remote. Moreover, given
the age of the underlying Santiago formation sediments (around 50 million years old) that lie
below the water table, the liquefaction potential is considered remote.

The Yiquefaction potential along the proposed conveyance pipeline alternatives is generally low,
except along the low-lying coastal lagoonal area, and in young ailuvial-filled canyons.

Lateral Spreading

Lateral spreading involves the lateral displacement of surficial blocks of sediment as a result of
liquefaction in a subsurface layer. As previously stated, the liquefaction potential within the
proposed desalination plant areas is considered remote. However, along the proposed
conveyance pipeline alternatives the low-lying coastal lagoonal area, and in young alluvial-
filled canyons the possibility of lateral spread cannot be precluded without further site- specific

geotechnical investigations.

Tsunamis

A tsunami is a seismic sea-wave caused by sea-bottom deformations that are associated with
earthquakes, landslides or volcanic activity beneath the ocean floor. Damaging tsunamis are
rare but potentially catastrophic events that present a danger 1o the people and economy of
Califomia, primarily through the impact on our ports [State of California Seismic Safety
Commission (SSC), 2005]. Over 80 tsunamis have been observed or recorded along the coast
of California in the past 150 years, nine of which have caused minor damage in ports and
harbors, and two with major impacts (SSC, 2005). The worst recorded tsunamt event occurred
in 1964 when 12 people died in California from the tsunami generated from the Great Alaska
earthquake. According to a recent SSC report (December, 2005} entitled *“The Tsunamis
Threat To California,” the Cascadia subduction zone, which extends from offshore northern
California to the Pacific northwest, will produce the State’s largest tsunamis. The Cascadia
subduction zone is similar to the Alaska- Aleutian trench that generated the 1964 magnitude 9.2
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Alaska earthquake and the Sunda trench in Indonesia that produced the magnitude 9.3
December 2004 Sumatra earthquake.

Local tsunamis can be caused by significant vertical displacement offshore faults or coastal and
submarine landslides and are always largest closest to the source region where they may strike
the closest coastline only minutes after the triggering. Factors at the originating point such as
earthquake magnitude, type of fault movement, depth of earthquake, focus, water depth and the
ocean bottom profile all contribute to the size and momentum of a tsunami {lida, 1969, in
GeoLogic Associates, 2004). Because Southem California is oriented obliquely with major
originating tsunami zones (1.e. Cascadia subduction zone), has a relatively wide and rugged
intercontinental borderland, which acts as a diffuser and reflector of remotely generated
tsunami wave energy, as well as the nature of offshore faults (i.e. strike-slip, as opposed to
large thrust or normali faults), there is a low potential for catastrophic damage to the San Diego
County coastline. However, the recent SSC (2005) tsunami threat report for Cahifornia
indicates that, given the nature of San Dicgo Bay, this particular area could experience
tsunamis run-up heights between two to five meters (6.3 feet to almost 16 feet). Elsewhere
along the Southern California coast, the SSC (2005) indicates that tsunami run-up heights are
estimated between 0.1 to 1.0 meters (0.3 feet to slightly over 3 feet).

Based on the elevation of the proposed desalination plant sites (i.e. 44 to 50 feet msl}, the
factors discussed above, and estimates from the SSC (2005) report, there is a low potential for
catastrophic damage from tsunami run-up at the proposed plant sites. The potential for
tsunami-related impacts to the low-lying portions of the conveyance pipeline are also
considered to be low.

Seiches

Seiching mvolves an enclosed body of water oscillating due to ground shaking, usually
following an earthquake. According to the City of Carlsbad South Coastal Redevelopment
Plan (2000), sciches are not expected to affect areas five to ten feet above the mean water level
in the lapoon. Although the proposed Alternative 1 desalination plant would lie at an elevation
of 44 feet msl, and therefore not directly impacted, its proximity to the highly erodible biuffs
could pose a concern as it relates to subjacent slope instability resulting from wave action
undercutting the slope.
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Ground Lurching

Certain soils have been observed to move in a wave-like manner in response to intense seismic
ground shaking, forming ridges or cracks on the ground surface. Areas underlain by thick
accumulations of colluvium and alluvium appear to be more susceptible to ground lurching
than bedrock. Under strong seismic ground motion conditions, lurching can be expected within
loose, cohesionless solids, or in clay-rich soils with high moisture content. Generally, only
lightly loaded structures such as pavement, fences, pipelines and walkways are damaged by
ground lurching; more heavily loaded structures appear to resist such deformation. Ground
urching may occur where deposits of loose soils/alluvinm exist along portions of conveyance
pipeline alignments, such as along the low-lying lagoon areas and within alluviated canyon
bottoms.

Seismically Induced Ground Settlement

Strong ground shaking can cause ground settlement by allowing sediment particles to become
more tightly packed, thereby reducing pore space. Unconsolidated, loosely packed alluvial
deposits are especially susceptible to this phenomenon. Poorly compacted artificial fills may
also experience seismically mduced ground settlement.

As all structures for the desalination plant will be founded on either compacted fill soils or
hedrock, the potential for seismically induced ground settlement is nil. However,
unconsolidated soils such as modern alluvium and/or hydraulic fills along portions of the
conveyance pipeline alternatives may be subject to seismically induced ground settlement.

Landslides

No landslides are known to exist either within or adjacent to the two proposed plant sites or the
conveyance pipeline alternatives. Landslide hazards associated with the construction of the
conveyance pipeline(s) are considered minimal in light of the fact that the pipelines would be
placed underground and the affected ground surface would be regraded to its pre-construction

condition.

3.0 THRESHOLDS OF SIGNIFICANCE

Earth resource and/or topographic impact resulting from the proposed project could be
considered significant if any of the following occur:
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* exposure of people or property to substantial geological hazards, such as landslides,
mudslides, ground failure or similar hazards, or soil and/or seismic conditions so
unfavorable that they could not be overcome by design using reasonable
construction and/or maintenance practices;

¢ location of a structure within a mapped hazard area or within a structural setback
Zone;

s location of a structure within an Alguisi-Priolo Fault-Rupture Hazard Zone, or
within a known active fault zone, or an area characterized by surface rupture that
might be related to a fault;

s trigpenng or acceleration of gealogic processes, such as landslides or erosion that
could result in slope failure;

s substantial irreversible disturbance of the soil materials at the site or adjacent sites,
such that their use is compromised;

» modification of the surface soils such that abnormal amounts of windborne or
waterborne soils are removed from the site;

» earthquake induced ground shaking capable of causing ground rupture, liquefaction,
setifernent, or surface cracks resulting in the substantial damage to people and/or
property;

» deformation of foundations by expansive soils (those characterized by shrink/swell
potential); and

» modification of the on-site topography (i.e., grading) in a manner that results in
decreased stability for adjacent residential enclaves.

4.0 IMPACTS

The level of geotechnical and landform information contained herein is adequate to analyze the
potential project effects on earth resources and landforms, and to determine appropriate
mitigation measures. For certain ilems, the project geolechnical engineer should perform
further testing and review of on-site conditions as part of the final design work. This additional
work will further refine details for site design, but i1s not anticipated to alter the conclusions of
significance contained herein. In accordance with CEQA case law, this later additional
refinement is not a deferral of mitigation. Rather, it is a design refinement, consistent with the
commitment to mitigation included in this EIR.
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Desalination Plant Site(s)

For the most part, the natural ground (terrace) surface that existed prior to construction of the
EPS has been significantly modified by construction of the Tanks and appurtenant structures.
The current plans for construction of the desalination plant calls for the demolition of two
Tanks and the intervening containment berm and re-grading the area to a relatively flat pad via
re-compacting the soils to a mimimum relative compaction of 95 percent {based on ASTM
D1557). The fill soils would be derived from the terrace deposits that are located within the
project envelope, as well as some amount of import from off site. Based on proposed pad
grade elevations of either 44 feet msl at Tanks 2 and 3, or 50 feet ms! at Tanks 4 and 3, the
remaining containment berm slopes bordering the proposed plant site{s) would, for the most
part, be eliminated. Trench excavations for the onsite influent/effluent pipelines would be
backfilled with compacted fill to pre-trenching grades.

Demolition of the Tanks may reveal the presence of fuel-oil contaminated soil. However,
based on the character of the fuel oil, and our observations of several limited areas of spillage
next to the Tanks, the potential soil contamination would likely be in the form and chemical
nature of asphalt. However, if contaminated soils are encountered, sampling and laboratory
testing would be necessary to assess their chemical nature, which would then allow
quantification of the condition and allow for an assessment regarding their proper removal and
transport to a state-certified disposal facility.

Based on the coarse-grained nature of the terrace deposits and underltying bedrock, as well as
laboratory testing of fill soils by GeoLogic Associates (2004), expansive soils are not known to
be present within either of the proposed plant sites.

The major geotechnical/ environmental-related factors/impacts that are considered relevant to

the design and construction of the desalination plant, at either location, include the following:
s soil erosion;
= stability of the bluff area bordering Tanks 2 and 3;
e stability and dewatering of temporary deep excavations;
» usc of excavated materials for compacted fill and pipe trench backfill;

& corrosivity of onsite soil materials; and
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e potential heavy oil-contaminated soil beneath the Tanks.

There are also a number of other short-and long-term impacts related to the current
physical/geological setting that can be generally expected from grading and development
activities. These are described in the following impacts sections.

Offsite Conveyance Pipeline

The three alternative 10-mile-long conveyance pipeline alignments and the two “Optional
Connectors” would, for the most part, be constructed beneath existing access road right-of-
ways and roadways. Exceptions to this design would involve tunneling beneath the 1-5 freeway
for each alignment, a portion of the Southern alignment transecting through the City of
Carlsbad municipal golf course currently under construction, and through undeveloped land for
a portion of the Preferred/Northern alignment.

The following key geotechnical-related factors/impacts that are relevant to the design and
construction of the conveyance pipeline should be considered in the final selection of the

pipeline alignment:

» liquefaction potential

« lateral spreading potential

e rockfall potential

e settlement potential

» excavation difficulties

e usc of excavated material for backfill
* temporary slopes and shoring

+ dewatering

4.1 POTENTIALLY SIGNIFICANT IMPACTS
4,1.1 Desalination Plant Sites
The most significant potential impacts to project development at either of the praposed plant

sites would be caused by changes in existing topography, erosion of surficial soil deposits,

ground shaking from nearby seismic sources, and the erosive effects from a potential seiche
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along the shoreline of the lagoon next to the westem plant site. Temporary stockpiling of soil
could expose these soils to significant erosion. No significant impact to groundwater quality is
anticipated.

Slope Stability

The only significant construction slope associated with the project is associated with the
temporary excavation for the proposed forebay pumping facility. However, prior to the
excavation the project engineer would prepare an appropriate shonng design, which would be
implemented during construction and would reduce this temporary impact to a less-than-
significant level,

Given the close proximity of the lagoonal bluff to the northwest comer of the Alternative 1
plant site, seiche-induced undermining of the blutt could create a slope failure that could
encroach into the plant site. One method to mitigate the potential impact to the plant would be
to install a row of soldier piles along the northwestern margin of the Alternative 1 site, which
would reduce this impact to a less-than-significant level.

Soil Erosion

Because the terrace deposits are considered moderalely erodible, adverse surface drainage in
the vicinity of the Alternative 1 plant site could promote accelerated soil erosion which could
lead to increased sedimentation within the lagoon. A similar condition could result durning,
temporary stockpiling of soils during construction. This impact would be considered
significant if not mitigated.

Mitigation measures, such as providing adequate surface drainage, creating temporary berms
surrounding the stockpiled soils, or covering exposed soils on final slopes with gunite or other
suitable protective cover would reduce this impact to a less-than-significant-level.

Use of excavated materials for compacted fill and pipe trench backfill

Based on laboratory testing, soils derived from the terrace deposits and man-made fill s01ls can
readily be used for use as compacted fill for the proposed plant site, and as general backfill for
the influent/ effluent pipeline. However, portions of the terrace deposits to be are moderately

corrosive to steel. If these materials are to be used for backfill in association with steel piping,
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a corrosion engineer will need to be retained to address this problem, in which case this impact
would be reduced to a less-than-significant-level.

Hazardous Materials

Construction of the proposed desalination plant will not invelve extensive excavation ot soil
removal, and therefore, it is not anticipated that exposure of potentially contaminated soils or
groundwater would result from construction activities. Project construction would remove the
existing fuel oil storage tanks, and through that process will remediate any potential fuel
contamination. Demolition activities will be required to adhere to appropriate regulatory
requitements of the Occupational Safety and Health Administration to protect workers from
exposure 10 potential hazards. Additionally, the vltimate disposition of demolition debris that
may contain hazardous materials will be required to adhere to applicable local, state, and
federal regulations regarding disposal. Therefore, project construction is not anticipated to
result in exposure of people to potential hazards or result in release or upset associated with any
hazardous substances, and impacts are considered to be less than significant.

It has been reported that heavy oil had been placed prior 10 construction beneath Tank 3 in
order to reduce the potential for leakage. To date, there has been no environmental evaluation
regarding this condition beneath any of the Tanks for either of the two proposed plant sites.
Upon demelition of the tanks for either plant site, appropriate soil sampling, laboratory testing

and analyses will be necessary. The significance related to this condition cannot be determined
at this time.

Ground Shaking

Given the highly seismic character of the Southern California Region, moderate to severe
ground shaking can be expected within the project area due to moderate to large earthquakes on
the offshore segments of the Rose Canyon or Newport-Inglewood fault zones. This impact
would be considered sigmficant if not mitigated. In order to reduce this impact a less-than-
sigmficant-level, all structures should be constructed in accordance with seismic design
standards set forth in the latest edition of the International Building Code.

Seiche

The amount of potential impact from seiche would be dependant on the slope of the near-shore

environment (i.e. shoreline angle), the height of sea level at the time of the seismic event, and
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the severity of oscillation of seismically-induced waves. Seiche-induced erosion along the
shoreline of the lagoon could conceivably occur due to significant ground motion from a major
carthquake on nearby faults. Except as noted in the slope stability impact description above,
the elevation of the two proposed plant sites is such that this impact is reduced to a less-than-
significant-level.

4.1.2  E€Conveyance Pipeline Alternatives

Although no pipeline-specific geotechnical or environmental investigation has been performed
for the three pipeline alternatives, the following presents what is considered to be the most
likely sigmificant impacts related to construction for either of the alignments.

Ligquefaction potential

Based on the nature of the currently known geologie/soils conditions, the Southern alignment
appears to have the lowest liquefaction potential. There is likely a moderate to high
liquefaction potential where the Preferred/Northern alignments transect low-lying areas of
saturated alluvium. Actual potential for liquefaction induced settlement or damage depends on
a number of factors, including the depth of the pipeline, the depth, thickness, density, and grain
size charactenstics of the alluvium and the location of the groundwater table (Group Delta
Consultants, 2003).

In other areas underlain by terrace deposits, older sedimentary formations and granitic and

metavolcanic rocks, the liquefaction potential in these areas is nil

Lateral spreading potential

The potential impacts from lateral spreading is generally restricted that portion of the Notrthern
pipeline alignment that lies within the low-lying lagoonal areas. Elsewhere, the potential for
lateral spreading to affect the three alignments 1s considered to be low.

Rock fall/ Landslide potentizl

Based on existing geologic maps, the three alignments do not transect any known landshides.
Given the general orientation of bedding planes in the older sedimentary formations, and the
trend of the alignments, the likelihood of landsliding during trenching for the pipeline(s) is
considered remote. However, the potential for rock fall may exist along the Preferred/Northern
alignments where they would cut through steep bedrock terrain.
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Settlement potential

Compressible soils materials that could promote post construction settlement are limited to
low-lying alluvial-filled canyon bottoms. This condition is only likely to occur if the grades
{i.c. elevation) of the ground surface are raised over the pipeline where it is underfain by
compressible alluvial-type soils.

Excavation difficulties

Pipe trench excavations will be, for the most part, readily excavatable with moderate to heavy
effort within the majority of the geologic units. However, excavation difficultics may be
encountered where the Preferred/Northern pipeline alignments traverses through relatively
unweathered and weakly fractured granitic and/or metavolcanic rocks, in which case heavy
ripping, and possibly blasting, may required.

Use of excavated materials

The majority of the man-made fill and native materials that would be excavated for either of the
three pipeline alignments are expected to be suitable for general trench backfill matenal.
Possible exceptions would include oversize rocks generated from excavations in the granitic
and metavolcanic rock terrains, and cobbley materials from the Lusardi formation. Where
saturated alluvial or man-made fill soils are encountered, these soils would require drying or
blending prior to compaction.

Based on limited corrosivity testing of the terrace depostts at the two proposed desalination
plant sites, portions of these deposits were found to be moderately corrosive to steel.

Temporary slopes and shoring

As with most all forms of underground excavations, shoring of the trench walls will be
necessary and should comply with OSHA requirements, and OSHA Soil Type should be
determined during actual construction by a qualified person. Where temporary cut slopes are
planned, site-specific slope stability evaluations would need to be prepared and reviewed by the
County Department of Public Works prior 1o construction.
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Dewatering

Dewatering would likely be necessary for excavations below the permanent groundwater table,
such as within the bottom of major alluviated canyon bottoms. Elsewhere, groundwater that 1s
encountered in the form of isolated seeps, dewatering could generally be accomplished by the
use of sump pumps.

No significant impact to groundwater quality is anticipated.

4.2 CONSTRUCTION RELATED IMPACTS

Grading activities within the project area for the desalination plant would create changes to the
current, man-made, landforms/topography. The greatest changes to existing topography would
accur where the excavations for the tanks would essentially be filled in to create a relatively flat
pad. However, in consideration of the developed, industrial nature of the project site and
surrounding area, topopraphy impacts would be less than significant.
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Fairchild Collection 1932 C-1980/ 47, 48 17=800"
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PROJECT: ENCINA DESALINATION PLANT EIR

Carlsbad, California

Log .of Boring No. Gé-1

lTaomNG LOCATION: East of Tank #5, on berm | _E_LSESV':AHS?:_“ AND DATUM:
. o e DATE STARTED: | DATE FINISHED.
1 DRILLING CONTRACTOR: !
| DR LL O.B Gregg Drilling and Teisuipg, inc. 10/24/05 L 10/24/05
H TOTAL DEPTH (. MEASURING POINT:
 DRILLING METHOD: -
Hollow-stem auger 565 Ground surface ﬁ
— ! sunace 0
DRILLING EQUIPMENT:  Mart Technologies, Inc. M12 w/auto hammer EVEPTH o FRST  COMPL. 24 HRS.
. o — ATER | ; o
' LOGGED BY:
MPLING METHOD:
SA| E 0D: See remarks N A. Gonzalez
N RESPONSIBLE PROFESSIONAL: REG. NO.
HAMMER WEIGHT: ROP:
1401bs D 30in. D. Paul . PG 6336
B SAMPLES | DESCRIPTION Q
£S5 | -8 NAME (USGS). color, moist, % by wt, plast. density, structure. aZ2FE REMARKS
s |2 25 cementation, react. wHCI, geo, inter. =0 g
wd g 38l tge
@ P | Surace Elevation: _~56' MSL | »
| ___asphalt o . Hand augered to 5 ft bgs
1. SILTY SAND with GRAVEL (SM): dark yellowish brown I~ ;
{10YR 3/4), moist, ~55% fine to medium sand, ~30% fine : J 8-inch diameter baring f
17 igneous subangular to subrounded gravel, ~15% fines [FILL] : :
s - e _ ] Gectechnical samples
SILTY SAND {SM). dark reddish brown (5YR 3/3), ~70% fine to collected in CA Mcadified
24, medium sand, ~30% low plasticity fines [TERRACE] drive sampler lined with 1* x
2.5"rings and 1.5" x 18"
- SPT sampler
3 Environmental samples rsL
~ - - collected with 4-0z glass ja
‘ brown (7.5YR 4/) and SPT sampler fined with
4 —{ : 15" x 6" sleeves
- o PID = MiniRAE 2000
5. - 00 | photoionization detector
4 strong brown (7. 5YR 5/6), ~80% fine to medium sand, ~20% (H8)  calibrated to 100 ppm
3., . fines - " isobutylene standard .
|
6- 4 B PID readings are headspace
_ I . (HS) in resealable plastic
5 ! yellowish brown (10YR 5/6) J bags
TT ¥
9 N Bulk samples collected from
. . ; 0.5to4ftbgsand 101013
8- .= ft bgs
9 . ! . .y
T light olive brown (2.5Y 5/6), ~85% fine to medium sand, ~15%
- low plasticity fnes o
Cqo= B P 0D
! \ POCRLY GRADED SAND (SP). mottled light olive brown {HS)
- ' (25Y 5/6) and black (2.5/N), ~95% fine to medium sand, ~5% - i
.5 A 12 fines :
- . |
_N 16 '
7 - :
LA p
- 1
6 9 ! .
13+ 7
i . pale yeliow (2.5Y 8/4) :
14-1 L J _ .

RAMRKI

LPrcject No. 10065.000.0 Page 10f 4




PROJECT: ENCINA DESALINATION PLANT EIR

Carlsbad, California

Log of Boring No. GB-1 (cont’d)

SAMPLES ’ 0}
Egle |a|w8 DESCRIPTION | Q2 FE REMARKS
& S E- ol B % g NAME (UUSCS): cotor, maist, % by wi., plasl. density, struclure, -
W (ES E1g? cementation, reacl. wHC!, geo. inter. | ]

B [ | B i ©
POORLY GRADED SAND (SP): continued
154 Z 00
] 5 {HS)
T | 8
16 [ -
]
] g | mottied pale yellow (2.5Y 7/4) and black (2.5/N) O
17— s \ i
_ H | oo
7 ?\ light olive brown (2.5Y 5/6) et | )
18 CLAYEY SAND (SC); light gray (2.5Y 7/2), moist, ~70% fine to —
medium sand, ~30% medium plasticity fines, predominantly fine
j sand [BEDROCK] N
19 i _
20 —
1
Iy |
g b1
21 i 4
1A
' SANDY LEAN CLAY (CL): fight gray (2.5Y 7/1), moist ~70%
fines, ~30% fine sand, medium plasticity, some lenses of mottied -
strong brown (7 5YR 5/6) 0.0
(HS)
24+ T e oo -
CLAYEY SAND (SCY: light olive gray (5Y 6/2), maist, ~60% fine
- to medium sand, ~40% medium plasticity fires =
25+ -
/119
) 20 1 oo
26 " 4 s
12 50
271 g .
* r‘ light gray (2.5Y 7/2) 1
28 - "
29— -
30— o !
1 18 1 oo
14 50/5"‘ {HS)
31 -
- : . o -
'&. Geomatnx T Project No. 10065.000.0 | Page 2 of 4




RMRKY

PROJECT: ENCINA DESALINATION PLANT EIR
Carisbad, California Log of Boring No. GB-1 (cont'd)

i SAMPLES
|

DESCRIPTION
NAME (USCS): color, moist, % by wt., plasi. density, structure,
cementation, react. wHCH, geo. inter.

REMARKS

Blows/
6 inches

Sample
No.
Sample

PID
. READING
{ppm

i
L

' CLAYEY SAND (SC): continued

1
l7..
=

1  light brownish gray (2.5 6/2) ;

354 i
. 10 ‘1
36 Z * N
16 é 50 !
37— _
38 _.t —————————————— —— e —_—— — -
: f SILTY SAND {SM): light gray (5Y 7/2), moist, ~80% fine to
= . medium sand, ~20% low plasticity fines, predominantly fine sand -
39 -
40— ~. 0o
17 13 . (HS5}
! . -
1 L] 50/5" :
41 -
NS
l | =
42— -
- n
43+ —
44 - .
— . A 00
: LEAN CLAY (CL): olive gray (5Y 5/2), dry to maist, ~100% fines, (HS)
=, trace medium sand, medium plasticity, slow dilatancy, thinplaty -~ -
. “.shiucture . /
; CLAYEY SAND (SC): grayish brown (2.5Y §/2), moist, ~70% 7

fine to medium sand, ~30% medium plasticity fines

B —

—

e ¢ s Geomatrix Project No. 10065.000.0 ' Page 3 of 4




RMRKY

"PROJECT: ENCINA DESALINATION PLANT EIR .
Carlsbad, California ‘ Log of Boring No. GB-1 (cont'd)
| SAMPLES ' O
E;—_- o | @l > 8 DESCRIPTION a = E REMARKS
o 2 E 5 E £z NAME (USCS]: color, moist, % by wi., plast. density, structure, 2 i
o= |sZ| g2 E cementation, react. w/HCI, geo, inter. w
» |n|Dg x
7" CLAYEY SAND (SC): continued ' B
= . tight olive gray (5Y 6/2)
49 -
9
50/57
52
834 | | oo s an T T s — T o — ——— — = -
: SILTY SAND (SM). pale clive (5Y 6/3), moist, ~70% fine to
- medium sand, ~30% low plasticity fines
54_
55+ ' 0.0
) .5 (HS}
A =
! 48
56— RNK
- ' :
! Bottom of bonng at 56.5 ft bgs Boring destroyed by placing
S7- high solids bentonite grout
through the center of the
- hollow-stem augers ta il the
boring from bottom to top.
58
59
60~
61—
62
63—
64— !
ol ] _ o
. - : R
E Geomatrix ‘ Praject No. 10065.000.0 {Pogedold




'PROJECT: ENCINA DESALINATION PLANT EIR

RMRK3

Carisbad, California Log of Boring No. GB-2
. BORING LOCATICN:  East of Tank #2, on berm ; E;ESY?\AE}IT AND DATUM ;
. ' . . . ARTED: \3 :
DRILLING CONTRACTOR:  Gregg Drilling and Testing, Inc. [1)8};68/35 ?SIZEGT,%SHED
i ) ’ TOTAL DEPTH {ft.): M RING POINT:
DRILLING METHOD: - Hollow-stem auger 60.0 “ Ground surfas
- - ] - . ha - M - . ) -
DRILLING EQUIPMENT:  Marl Technologies, Inc, M12 w/auto hammer ai%m r FIRST : COMPL 24 HRS
) ) ’ i LOGGED BY:
SAMPLING METHOD: See remarks A. Gonzalez
o n . ‘ RESPONSIBLE PROF : .NO.
HAMMER WEIGHT: 140 |bs DROP:  30in. D pal_:s £ ESSIONAL 35663'305
- SAMPLES | DESCRIPTION | o |
FZle [els8 NAME (USCS): color, moist, % by wi., plast. density, structure, . aZ=F REMARKS
G2 2ol 2125 cementalion, react. wHC, geo. inter. ' §8a
G2 |BgElee : . 38
® |9 ®w! Sudace Elevation: 55 MSL ) o )
[ asphalt ] . Hand augerad 1o 5 i bgs
a4, - SILTY SAND with GRAVEL (SM): dark yellowish brown -
(10YR 3/4), moist, ~55% fine to medium sand, ~30% fine ‘ B-inch diameter boring
1] |~ <Jgneocus subangular to subrounded gravel, ~15% fines [FiLL} R
N SILTY SAND (SM): yellowish brown (10YR 5/4), moist, ~70% | Geotechnical samples
: fine to medium sand, ~30% low plasticity fines [TERRACE] collected in CA Modified
2 — . 4 90 | drive sampler lined with 1" x
2 ﬁ l' dark reddish brown (5YR 3/3) #5) | 2.5 rings and 1.5" x 18~
7 T SPT sampler
3 ) ' f brown (7.5YR 4/4) | Environmental samples
= g collected with 4-0z glass jars
: and SPT sampler lined with
4~ ! 1.5" x 6" sleeves
- ] PID = MiniRAE 2000
5 4 [— I— photoionization detector
T 5  yellowish brown {10YR %/6), ~80% fine to medium sand, ~20%  calibrated to 100 ppm
n ) ; ¥ fines - - isobutylene standard
67 PID readings are headspac
- - (HS) in resealable plastic
. bags
r | 00 Bulk sample collected from
] 1 (HS ulk sam
‘ M) | 05105 bgs
8- _
9 ]
i, 3 —‘ vellow (2.5Y 7/8}, ~85% fine to medium sand, ~15% fines
10- T g0 '
4 . X
_ \ / ! : (HS)
5 ' 13
1= ' = 3
23 :
N7 POORLY GRADED SAND {SP): mottled pale yellow (2.5 7/3} '
124 1\ and black (2.5/N), ~95% fine to medium sand, ~5% fines ,
J 1 11 | I
s 1" T pale yellow (2.5Y 7/4) R ]
13- =
]
14 . —

L‘z‘: - Geomatrix

J Project Mo 10065.000.0

Page 104



PROJECT: ENCINA DESALINATION PLANT EIR
Carisbad, California

Log of Boring No. GB-2 (cont'd)

RMRK]

SAMPLES | o
Ee (o |o]v D DESCRIPTION < REMARKS
&g oy o g% NAME (USCS): cotor. moist, % by wi., plast. density, structure, E =
“B= 52| E|ek cementation, react. wHCI, geo. inter. =
v (v |8y [v4
| PCORLY GRADED SAND (SP): continued
4 _
154 i
N
o1 11
16— -
13
| s cAvEY SAND (SC}: light gray (2.5Y 7/1), moisl, ~70% fine to |
17— \ . medium sand, ~30% medium plasficity fines, predominantly fire —
i ] 2t sand [BEDROCK]
: N 2 ;
18- ’ -
194 -
i
20— N — -
3 v ~60% fine sand, ~40% fines
) 18 - o0
214 | 1 LEAN CLAY {CL): olive gray (5Y 5/2), dry to moist, ~100% fines, Hs) |
10 X 504" medium plasticity '
22 =
t
23+ —r . . -
! v light gray (5Y 7/2), ~70% fine to medium sand, ~30% fines
24 —
25— 8 T 00
1"
- {HS)
12 50/4"
26— Y #
R
o
27— : .
28+ . ) : . T
light olive gray {5Y 6/2), ~60% fine sand, ~40% medium plasticity
- fnes —
29 1 ' _
30 v =
13 H 19 :
"~ i R |
21 | X |s0s57; — 00
ZZES Geormatrix Project Mo. 10065.0000  Page Zof 4




RMRKY

_PROJECT:  ENCINA DESALINATION PLANT EIR
Carlsbad, California

| Log of Boring No. GB-2 (cont'd)

| SAMPLES
Fola Tolad DESCRIPTION a 2 € REMARKS
a®iajls gﬁ NAME (USCS}. color, moist, % by wi., plast. density, structure, g2
8= 5= 582 cementation, react wHCI, geo. inler. 5
n W |B €
POORLY GRADED SAND {(SP): light gray (5Y 7/2), ~95% fine {HS)
! - to coarse sand, ~5% hines, predominantly fine to medium sand
i32 _ ,
33+
344 n I
35 :
! 12 00
15 T
e | (005" - - -
36 - ; CLAYEY SAND{SC): light gray (5Y 7/2), moist, ~70% fine to -
N medium sand, ~30% medium plasticity fines, predominantly fine
7 — sand =
37 1 ‘
38 .
Y| SILTY SAND (SM): light gray (5Y 7/2), moist, ~80% fine to | |
39— mediwm sand, ~20% low plasticity fines, predominantly fine sand - I
|
- ' | .
40 ~
v 12
18 B
50/57 !
41 R -
2- =
. ' N
trace fine gravel (sandstone) |
"CLAYEY SAND (SC): light olive gray (SY 7/2), moist, ~B5% fine | |
to medium sand, ~15% medium plasticity fines, predominantly =
fine sand
_ 0o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - {HS)
SILTY SAND (SM). light gray {2.5Y 7/2), moist, ~B5% fine to = :
medium sand, ~15% low plasticity fines, predominantly fine sand '
48 — _ Jp— AJL_ .......... B
r‘ﬁ’& Geormatrix 1 Project No. 10065.000.0 ; Page 3 of 4




[PROJECT. ENCINA DESALINATION PLANT EIR
Carisbad, Caiifornia Log of Boring No. GB-2 (cont'd)
SAMPLES ®
ET e T2y _ DESCRIPTION , aZE REMARKS
&J ;i i g. zo E' %.5 NAME (LUSCS): mbr..moust. % by wi., plast. FIansﬂy. structure, & 2 g
o s<lg = E cementation, react. wHCH, geo inter. w S
» |0 |0 4
CLAYEY SAND {SC): light cfive gray (5Y 6/2), moist, ~80% fine
to medium sand, ~20% medium plasticity fines, predominantly
fme sand ’
49 | : =
50- ,, _ 1 oo
o = 27 | 1~ LEAN CLAY (CL). olive gray (5Y 5/2). dry to moist, ~100% fines, 1 @s)
50 medium piasticity, thin platy structure
51 =
NS
52+
53_. —— e e e e — — — -
SILTY SAND (SM): pale olive {5Y 6/3), moist, ~85% fine to
= ) medium sand, ~15% fines, predominantly fine sand -
54- | ]
55 ] .
. a1 0.0 Drilled to 60 ft bgs, pulled
z - (HS) | augers back to 55 ft bgs.
2 50!5"
56 j— Weathered sandstone, light gray (2.5Y 7/2) i E\?rf::et;:;;eg 2&;;313
R : . .
E : | Groundwater sample
57— ~ GB2-25 collected with
oo disposabie bailer:
= ~ pH =7.01
58 -] _ SEC = 23.6 mS/cm
Turbidity = >899 NTU
~ - : Temp. = 23.9°C
59 -
60 . Bottom of boring at 60 fl bgs ' N Boring destroyed by placing
= . high solids bentonite grout
b : through the center of the |
61 : ] hoflow-slerm augers to fill the
- ' N boring from bottom o top.
i |
62— _\
53‘J -
1
64 ]
65 !

RMARX3

e Geomatrix —l Projact No. 10065.000.0 Page 4 of 4 J
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PROJECT. ENCINA DESALINATION PLANT EIR ' i - e ar
Carisbad, Califomia Log of Bonng No. GB-3
LEV, TUM:
BORING LOCATICN:  Southeast of Tank #4, on berm ’ Essﬁgil AND DATUM:
. - . o “DATE STARTED. DATE FINISHED:
DRILLING CONTRACTCR:
| Rm TRA! _ CR:  Gregg Drilling ar_l_d Testing. Inc. 10726005 10/26/05
: . TOTAL DEPTH (.} MEASURING PCINT:
! DRILLING METHOD: - :
ot Hoﬂow stem auger 56.5 ! Ground surface
| DRILLING EQUIPMENT:  Mart Technologies, Inc. M12 w/auto hammer EVTTTE:TO jFIRST  "COMPL. ;24 HRS.
i . . S ! ] ! —]
LOGGED BY:
P :
SAM unc% METHOD: See remzirks _ A Gonzalez o
. RESPONSIBLE PROFESSIONAL: REG. NO.
HAMMER WEIGHT: DROP:
140 Ibs 30 n. D. Paul PG 6336
r SAMPLES DESCRIPTION , ©
T o (258 NAME (USCS}): color, moist, % by wi, plast. density, structure, a2 FE REMARKS
s o225 cementation, reacl. wHC), geo. inter, =9 §
0> [8Z| 5|2 € - W
® |4 Pw| SurfaceElevalion: ~55 MSL x )
? t ___asphalt o ] Hand augered to 5 fibgs
' 1, - SILTY SAND with GRAVEL (SM): dark yellowish brown = \
{10¥R 3/4), moist, ~55% fine 10 medium sand, ~30% fine i 8-inch diameter boring ‘
) 17 igneous subangular to subrounded gravel, ~15% fines [FILL) b
i - - - ] J Geotechnical sampies
' i SILTY SAND (SM): dark reddish brown (5YR 3/3), ~70% fine to . ' collected in CA Modified
2-, A medium sand, ~30% low plasticity fines {TERRACE] . - drive sampler lined with 17 x
! © P8 " 25"rings and 157 x 18"
- - SPT sampler
37 — Enviranmental samples
— H collected with 4-0z glass ja
brown (7.5YR 4/4) and SPT sampler lined with
4 ~ T 1.5" x 6" sleeves
: 0 { yellowish brown (10YR 5/6) -
; . | PID = MIBiRAE 2000
e — ) ] ) - * photoionization detector
/ 4 yellowish brown (10YR 5/8), ~85% fine to medium sand. ~15% L calibrated to 100 ppm
1s \(' 14 fines "7 isabutylene standard !
61 || - - :
i % 20 | yellowish brown (10YR 5/6) | PID readings are headspace
= _ Y 4 oo (HS) in resealable plastic
; 8 (HS) | bags
_ 9 ‘ pale yeflow (2.5Y 7/4) - Bulk samples collected from
J " g ; 0.5to 5k bgs, 45t0 47 #
8 . bgs, and 50 10 50.5 ft bgs
ol ] i
POORLY GRADED SAND (SP): mottled light olive brown
{2.5Y 5/6) and black {2.5/N), ~95% fine to medium sand, ~5% -
fines
10 - .
’ i
5 1 . .
114 i b
! : 47 I
N s T pale yellow (2.5Y 8/4) ) |
12“_ \ _
A 1 oe
s 11 ' {HS)
13 -
H ! ; ' _
g —— - : : e —
m' Geomatrix | Project No. 10065.000.0 Page 10f 4
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PROVECT: ENCINA DESALINATION PLANT EIR o

Carisbad, Califomnia

Log of Boring No. GB-3 (cont'd)

[ SAMPLES I
Eola Tolw2 DESCRIPTION a2 F REMARKS
B'.l 2 la gl 2 E g NAME (USCS): color, moist, % by wt., plast. density, structure, T a s

c W= ESNE|ISE cementation, react w/HC1, geo. inter. 35

| A |a oo o

POORLY GRADED SAND (SP): continued
R mottled pale yeliow (2.5Y 8/3) and black (2.5/N) a
15— Q'—' : <'
i 6 i
1 1
7 17
16 4 -
!
I e ]
! L LAYEY SAND {SC): light gray (2.5Y 7/2), moist, ~70% fine to
17 \ medium sand, ~30% medium plasticity fines, predominantiy fine —
.29 sand [BEDROCK] :
-] 34
18- -
_i
19- -
2 - f—— —
07 % 7 fine to medium sand
26
21 ° s
150/5"
22— -
23
| . _
: T light brownish gray {2.5Y 6/2), ~60% fine to medium sand, ~40% !
24- finas, predominantly fine sand -
13
19 1 oe
-4 (HS)
15
27— i
. . 1
28- i .
b  SILTY SAND (SM): light yellowish brown (2.5Y 6/3), moist, | | !
29+ 1 ~85% fine to medium sand, ~15% low plasticity fines, .
predominantly fine sand
30 =1 20 —; 0.0
| 3 _ S
X s :
31 <
EGBO“MX Project No. 10065.000.0 Page2ofa -
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PROJECT: ENCINA DESALINATION PLANT EIR

Carisbad, Califomia Log of Boring No. GB-3 (cont’d)

_ SAMPLES _ @ i
Fz |2 e 52 DESCRIPTION ~AZF REMARKS
% $legle 55 NAME (USCS): color, maisl, % by wi., plast. density, structure. Qs

8= |E=2lE 8 cementation, react. w/HC, geo. inter. R

0 |m (D, [
NJP SILTY SAND (SM): continued 5
32 n
. =
33 T m e - s - e ~
CLAYEY SAND (SC): light browniish gray (2.5Y 6/2), moist, !
- ~70% fine to medium sand, ~30% medium plasticity fines, ]
a4 predominantly fine sand
35+ n
13 i L oo
- , - (HS}
16 50/5";
36 — I '
N
I7- =
s+ -
391 : N
!
40— ~
17 11
— 18 . - -]
50/4" POORLY GRADED SAND (SP): pale yellow (2.5Y 7/3), moist,
41— & ~95% fire to medium sand, ~5% fines —
|
42 -
43~ - =
r trace fine gravel {silislone)
. ! o
44+ =
! —
454 F——mmr = v —m o — o — o= e —— m e
j 10 SILTY SAND (SM): pale yeillow (2.5Y 7/4), maist, ~80% fine to
" medium sand, ~20% low plasticity fines, predominantly fine sand =
20 50/5"
46— 7 : -
IR l Difficult driling
i I i ot I
i :
47 - i _ :
48 JA;J’ ' P - _ ‘ - —

Project No. 10065.000.0 Page 3of 4




RMRK3

PROIECT: ENCINA DESALINATION PLANT EIR
' Carisbad, Califoria Log of Boring No. GB-3 (cont'd)
SAMPLES o J
T
FT e (258 DESCRIPTICN o £ &l REMARKS
a8 |2gl2|f 2 NAME (USCS) color, moist, % by wi., plast. density, structure, Qo0&
o~ g2 g |8 E cermentation, reacl. wiHCI, geo. inter. ] =
v | wn |0y x
“T~ SILTY SAND {SM): continued 1
trace fine gravel (siltstone} —
494 | | B e — = e el - -
: CLAYEY SAND (SC): grayish brown {2.5Y 5/2), moist, ~60%
- fne to medium sand, ~40% medium plasticity fines —
50 - - -
" 23 Weathered sandstone, light gray (2.5Y 5/2) 0.0
- - : - (HS)
22 50/5" SILTY SAND (SM): light yellowish brown (2.5Y 6/3), moist,
51+ ~70% fine to medium sand, ~30% low plasticity fines -
52— 4
- i .
53— P g
54 —
)
55— B
- 23 23 —
24 | X lsors"!
56— - — -
NK _
Bottom of horing at 56.5 ftbg"s Boiing destroyed by placing
57 high solids bentonite grout
through the center of the
) ) - nallow-stem augers to fill the
' i - boring from botiom to fop.,
58 .
59— - '
60 B
61 .
82 -
63 -
- ‘
{ 65 . - L N —
| i} —
| S Geomatrix Project No. 100650000 | Page 4 of 4




' PROJECT. ENCINA DESALINATION PLANT EIR . S
: Carlsbad, California Log of Boring No. GB-4 !
BORING LOCATION:  Northwest of Tank #5, on berm E;%Vﬂgf AND DATUM:
. - L DATE STARTED: " | DATE FINISHED:
1LLIN TOR: ) i
.DR" G CONTRACTOR Gregg Drul}lﬁg and Testlng,rlnc _ 10/24/05 10/24/05_
TOTAL DEPTH (R ). MEASURING POINT:
NG METHOD: -
E_ILE _. oD:.  Hollow-stem auger ] 600 Ground surface
: . THT ' r .
l DRILLING EQUIPMENT:  Mar Technologies, Inc. M12 w/auto bammer | »?uiPTER O FIRST COMPL. , 24 HRS
L . . | i R
; : LOGGED BY:
SAMPLING METHOD: ) j.;ee remarks 7 "A. Gonzalez - .
. RESPONSIBLE PROFESSIONAL- ' REG NO |
WEIGHT: . I
HAMMER WEIGHT: 140 |bs DROP. 30 in. D. Paul PG 6336
SAMPLES DESCRIPTION ' Q
g (o |o]48 NAME (USCS}. color, moist, % by wi., plast. density, studurs, o Z g REMARKS
b2 BoBlz5 cemenlation, react. w/HC!, geo. inter. -l
0~ |8 2 i
@ |3 ®o| Surace Elevation:  ~30' MSL ) x -
; SILTY SAND (SM): yellowish brown {10YR 5/6), moist, ~80% 00 Hand augered to 5 ft bgs
- fne to medium sand, ~20% low plasticity fines, trace fine gravel -+ (HS)
3 {FILL) 8-inch diameter boring
1 ’
| M : B Geotechnical samples
! | yellow (10YR 7/6) coltected in CA Modified
21, : — drive sampler lined with 17 x
2.5"ngs and 1.5" x 18"
] 7 SPT sampler
3 7] Environmental samples
- —— i . ) . . collected with 4-0z glass jarg
: ye"DW{Sh red (SYR 4/B8), ~70% fine 1o medium sand, ~30% low and SPT sampler lined with
41 ¥ plasticity fines [TERRACE] * 1.5" x 6" sleeves
| ‘ 0.0
: (HS) | PID = MiniRAE 2000
5- : ) - pholoionization detector
i 4 yellowish red {SYR 5/6), trace clayey nodules calibrated to 100 ppm
- N isobutylene standard
3 10 .
6- ! 1Bl L PID readings are headspace
L l strong brown (7.5YR 5/6) i {HS} in resealable plastic
‘ 3 | bags
7=
| W7 Bulk sampie collected from
a 6 05t Skbgs
B8 1 oo
Hs)
T light olive brown (2.5Y 5/4), ~85% fine to medium sand, ~15% '
1 ! low plasticity fines i
! !
10+ 1 |
s " olive brown (2.5Y 4/4) 7 |
i M4 7y +=-——————— = ———— — —
: POORLY GRADED SAND (SP): olive yellow (2.5Y 6/6), ~95% ‘
- : fine to medium sand, 5% fines [TERRACE] b i
1 |
12 . 1
_ —_— 4 oo
& | mottied very dark grayish brown (2.5Y 3i2) and very pale brown {(HS)
13 1 Y (10YREN) .
. .l —
14 :

, Project No. 10065.000.0 ' Poge 10l 4




RMRKI

PROJECT: ENCINA DES_ALINATION PLANT EIR i '
Carisbad, Califomia Log of Boring No. GB-4 (cont'd)
]
SAMPLES o
Ez (g lo -2 DESCRIPTION nZE REMARKS
N o e gﬁ NAME (USCS): colar, moisl, % by wt, plasl. density, structure, a g =
8= 1E2 5 58 cementation, react. wHCI, geo. nter. w3
| o | D, [T
"I POORLY GRADED SAND (SP): continued
B ‘ mottled yellow (2.5Y 8/6) and black (2.5/N) -
15 ; —
3
7} 1 14 T pale yellow (2.5Y 8/4)
16- y -
17
N T vellow (2.5Y 8/6)
17+ \
12
e 15
18 7 ;
194 -
20!{ "/ s pale yellow (2.5Y B/4)
_ -_/ _
a )\ 18
21— \: _
i Voss
5 4 _
32 .
5] T light gray (2.5 7/2) [BEDROCK] 4 oo
10 50/3" (HS)
| [ |
247‘ 777777777777 T T T TN o T s & .. T T T T
SILTY SAND (SM): light gray (2.5Y 7/2), moist, ~70% fine to
- medium sand, ~30% low to medium plasticity fines, -
, predominantly fine sand
255 7 ;
N ,><\ _
26—' " 2 .
12 1|58
27 i
Gl I I CLAYEY SAND (SCy lghtaray (25Y 772), morst, 6% fne | )
= sand, —45% medium plasticity fines -
29 ' -
30" \._./- 19 | !
31— 13 i “ . i Iw 0.0 [ _
228 Geormatrix Projoct No. 100650000 | Page 2ol




PROJECT: ENCINA DESALINATION PLANT EIR W

Cerisbad, California Log of Boring No. GB4 (cont'd)
i
SAMPLEE_i : o |
Fzle (2|48 DESCRIPTION SZq REMARKS
N ol 8|85 ! NAME (USCS): color, moist, % by wi., plast. density, structure, N 2 G
8= |52 582 cementation, react. wHGI, geo. inter. s
0 | |05 x
w 1] % CLAYEY SAND (SC). continued (FIS}
— \'! “
32+ .
33- -
4 | ~70% fine o medium sand, ~30% medium plasticity fines, R
34 4 5 predominantly fine sand -
35+
v
h ; 7 oo
36 = i - (HS)
- ¢ light yellowish brown {2.5Y 6/3), ~60% fine sand, ~40% fines
37- .
]
38+ |
39 s
40~ :
N M b e e W
- LEAN CLAY {CL): olive gray {5Y 5/2), moist, ~100% fines, trace -
U 39 medium sand, mediurn plasticity, slow dilatancy, thin platy
41 structure .
B S 50
42 W _
43 I T e e s 1
| CLAYEY SAND (SC): grayish brown {2.5Y 5/2), moist, ~70% -
- fine to medium sand, ~30% medium piasticity fines -
1 o
i [HS)

RMRK3

i Project No. 10065 000.0 Page 3 of 4




PROJECT. ENGCINA DESALINATION PLANT EIR
Carlsbad, California

i : Log of Boring No. GB-4 (cont'd)

DEPTH
(feat)

DESCRIPTION
NAME {USCS} color, moist, % by wt., plast. density, structure,
ocementation, react w/HCI, gea. inter.

PID
READING
(ppm)

REMARKS

4

NEi

50/5°

I CLAYEY SAND (SC). conlinued

SILTY SAND (SM). pale yellow ({2.5Y 7/3), ~60% fine lo medium
sand, ~40% low 10 mediurmn plasticity fines, predominantly fine
sand

1  ight yetlowish brown {2.5Y 6/3)

Bottom of boring at 60 ft bgs

N
)

Drilled to 60 ft bgs, pulled

: augers back to 54 ft bgs.

Depth to water after 5
minutes = 58.15 ft bgs.

Groundwater sample
GB4-25 collected with
disposable bailer:

pH = 6.69

SEC = 7.77 mS/cm
Turbidity = >999 NTU
Temp. =23.7°C

Baring destroyed by placing
high solids bentonite grout
through the center of the
hollow-stern augers to fill the|
boring from bottom to top.

Project No. 10065.000.0

! Page 4 ol 4




l
P27
3___
4
L
; \(/ 17 T gray (2.5Y 6/1)
-1 3
6 Asors-
| " T light gray (2.5Y 7/1)
7_
29
4 47
Bﬁ
gﬁ
10
18
s
! } 36
1 e
o fms
]
12-
13-
14,;__ _ [

PROJECT: ENCINA DESALINATION PLANT EIR N
Cadsbad, Callfﬂmla Log Of Bor'ng NO. GB"5
, ) - ON ATUM:
BORING LOCATION:  South of Tank #5, in basin | EléiYAJSL ANDD
P o , : DATE STARTED: , DATE FINISHED:
DRILLING CONTRACTOR:  Gregg Drilling and Testlng',_l_n_g._ N - 10/24/05 ; 10/24/05
_ - TOTAL DEPTH (R | MEASURING POINT:
DRILLING METHOD:  Hollow-stem auger ‘400 , | Ground _sur!a(_:e
. "DEPTH T FIRST "COMPL. 4 HRS.
DRILLING EQUIPMENT.  Marl Technologies, Inc. M12 wiauto hammer wAER O |FRST | COMPL 24HRS
| _ 1 |
SAMPLING METHOD: S k LOGGED By:
‘L___ oToweeremars A. Gonzalez2 .
“RESPONSIBLE PROFESSIONAL: REG, NO.
: : i |
HAMMER WEIGHT: 140 Ibs DROF:  30in. D. Paul | PG 6336
i SAMPLES - DESCRIPTION )
Fzie [o[y8 NAME (USCS) color, moist, % by wi, plast. density, structure, aZE REMARKS
o3 ErEIELE cementation, react. wHC!, geo. inler. g2
07 54 g|2E: o X
@ |9 |®Pw: surface Elevation: _~31" MSL - o
E- [ asphatt - P Hand augered 1o 5 ft bgs
ot POORLY GRADED SAND with GRAVEL (SP). olive brown T
} -\ (2.5Y 4/3), moist, ~60% fine to coarse sand, ~40% fine igneous 8-inch diameter boring
1 “angular to subangular gravel [FILL] o S 1 |
. CLAYEY SAND (SC}: light yellowish brown (2.5Y 6/3), ~60% i " Geatechnical samples

fine sand, ~40% medium plasticity fines [BEDROCK]

collected in CA Modified

. 0.0 drive sampler lined with 1" x
y 25" rings and 1.5 x 18"

1 HS gy sampler

i Environmental sampies

— collected with 4-0z glass ja
and SPT sampler lined with
1.5" x 6" sleeves

PID = MiniRAE 2000
photaionization detector
calibraled to 100 ppm

0.0 isobutylene standard

(HS)

PID readings are headspace
- {HS) in resealable plastic
bags

Bulk sampie collected from

05to4ftbgs
0.0

(HS}

Projeci No. 10065 Q00.0 Page 1of 3



PROJECT: ENCINA DESALINATION PLANT EIR

Carlsbad, California

Log of Boring No. GB-5 (cont'd)

[ —

SAMPLES | V)
oo [elwg DESCRIPTION o £ Fl REMARKS
52 [8gl 2 %‘5 NAME (USCS): color, moist, % by wi., plast. density, stucture, 99
o~ (g2 E 2e cementatlon, react. w/HC!, geo. inter. o S
w» | |D, o
CLAYEY SAND {SC): continued
15+
? 17
26 |- C e T oo
i 16 7 SILTY SAND (SM): light gray {2.5Y 7/2), moist, ~80% fine o +4 ™)
: s | X| s0 medium sand, ~20% low plasticity fines ,
17 -
18 -
L 19 _
, ¢ pale yellow (2.5Y 7/3), ~70% fine to medium sand, ~30% low
| . plasticity fines, predominantly fine sand -
|
207 5 y 14 T trace fine gravel T
10 50/5" N 0.0
21 .- (HS)
A
22— -
. _
23- ‘ —I— . . .
i light brownish gray {2.5Y 6/2), ~80% fine to medium sand, ~20% C
- Y tow plasticity fines, predominantly fine sand -
i
24~ i
25— .5 T eo
11
- v (HS)
2 504"
VN ]
27- -
|
T N
28 ' ’ _ _ N
light reddish brown (5Y 6/4), trace gravel (sandstong)
i
29— _ {
i _ 00
B ! pale yellow (2.5Y 7/3) (HS)
i TR e
z P7as Geonmatrix _ ‘ Project No. 10065.000.0 Page 2 of 3




PROVECT. ENCINA DESALINATION PLANT EIR

Carlsbad, Califomia

Log of Boring No. GB-5 (cont'd)

]

DEPTH
(feet)

DESGRIPTION

NAME (USCSY}. color, meist, % by wit. plast. densily, siructure, P
cementation, react. w/HCI, geo. inter.

32

47

el | L

33

SILTY SAND (SM): continued

CLAYEY SAND (SC): light gray (2.5Y 7/2), moist, ~60% fine to
medium sand, ~40% medium plasticity fines

PID
READING

(ppm)

REMARKS

Bottom of boﬁng at 40 ft bgs

RMRK3

A= Georanix

" hollow-stem augers to fll the

Drilled to 40 # bgs, pulled
augers back to 36 ft bgs.
Depth to water after 27
minutes = 37.16 At bgs.

Groundwater sample
GB5-17 collected with
disposable bailer:
pH=723

SEC = 10.7 mS/cm
Turbidity = >993 NTU
Temp. = 28.6°C

Boring destroyed by placing
high solids bentonite grout
through the center of the

boring from bottom to top.

- o
| Project No. 10065.000.0
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PROJECT ENCINA DESALINATION PLANT EIR . . -
Carlsbad, California Log of Boring No. GB-6
ELEVATION DATUM:
BORING LOCATION.  West of Tank #4, on berm ~ 231" MSL AND DATU
I D . DATE STARTED: | FINISHED: T
DRILLING CONTRACTOR:  Gregg Dirilling and Testing, Inc. 10125/05 ' ?8}256[058 0
' o T TOTAL DEPTH (1L} { MEASURING POINT:
, DRILLING METHOD: Hollow-stem auger N 60.0 | Ground surface
. ! 1 T 4 k ] 3
DRILLING EQUIPMENT:  Man Technologies, Inc. M12 w/auto hammer airgro | FIRS ) COMPL | 24 HRS
. L - . L I_ | I
Y.
SAMPLING METHOD: See remarks lAOGC:?OEr?ngeZ
o : RESPONSIBLE PROFESSIONAL: ~ 7 REG.NO.
ME| IGHT: : [
HAMMER WEIG 140 bs DROP:  30in. D. Paul ! PG 6336
T SAMPLES DESCRIPTION ] o
Fgle 23 NAME (USCS}): color, moist, % by wi., ptast. density, structure, aZTd REMARKS
he |2gBizx5 cementation, react. wHCI, geo. inter. 2 5
6~ sZlgl|l2fE - - w
@ |9 1% 0| Swface Elevation: ~31'MSL = o
; |____asphalt o ] ' Hand augered to 5 ft bgs
i - SILTY SAND with GRAVEL (SM): dark yellowish brown
: (10YR 4/4), moist, ~55% fine 1o medium sand, ~30% igheous 8-inch diameter baring
1 . Subrounded to subangular gravel, ~15% fines [FILL] A
] SILTY SAND (SM): strong brown (7.5YR 4/6), moist, ~70% fine _ Geotechnical samples
to medium sand, ~30% 'ow plasticity fines [TERRACE] ! - collected in GA Modified
- . drive sampler lined with 17 x !
: 2.5%rings and 1.5" x 18"
i SPT sampler
Environmental sampies
brown (7.5YR 4/4) - collected with 4-0z glass jars
y and SPT sampler lined with
SILTY SAND with GRAVEL (SM): brownish yellow (10YR 6/8), 1.5" x 6° sleeves
moist, ~70% fine o coarse sand, ~15% fine to coarse . -
' ; PID = MiniRAE 2000
brounded i, ~15% 1i RRAC R
—_ 752 _OEn_(i grgve - _/O_IEBE I_TE_ —~— _El ,,,,,,, R ; photoionization detector
SILTY SAND (SM). strong brown (7.5YR 4/6), moist, 70% fine calibrated to 100 ppm
to medium sand, —30% low plasticity fines [TERRACE] isobutylene standard
| oo
| J (Hs) | PID readings are headspace
o {HS) in resealable plastic
strong brown (7.5YR 5/6) : bags
N Bulk sample collected from
0.5t 5t bgs
[ POORLY GRADED SAND (SP): yeflowish brown (10YR5/6), | ] ‘
moist, ~95% fine to medium sand, ~5% fines -
I' mottied olive yelow (2. 5Y 6/6) and black (2.5/N) |
0.0
(HS}
{ | -
| S .
o 14! - . - I . —
£ . - - - - - -
z B Mx I Project No 10065.000.0 Page 1 of 4




PROJECT: ENCINA DESALINATION PLANT EIR
Carisbad, Califomia

Log of Boring No. GB-6 (cont’d)

RMRK3

SAMPLES . o
Fzlo 0]at DESCRIFTION aZ B REMARKS
& F - 5 NAME (USGSY). color, moist, % by wi., plast. density, structure, & @5
S EZ E|BE cementation, react. wiHCl, geo. inter. R
172 v | o w x
| POORLY GRADED SAND (SP}: continued
15- - , s
s r mottled light gray (2.5Y 7/2) and black (2.5/N)
7 10
16 1
11
IR T mottled pale yellow (2.5Y 7/4) and black (2.5/N) E
174 |\ :
\| 12 .
18- * . 14 | 00
{HS})
19—
_ Y yellow (2.5Y 7/6}, trace fine gravel -
2
9
22 pale yellow (2.5Y 8/4). trace coarse sand and fine gravel |
9 :
|| olive yellow (2.5Y 6/6)
15 | SILTY SAND (SM): lightgray (2.5Y 7/2), moist, —70% fine to i
medium sand, ~30% low to medium plasticity fines, - 00
predominantly fine sand [BEDROCK] ; (H3)
1
0 . 00
| 59 )
505" ]
i :
27 ! _ X
28 -
- CLAYEY SAND (SC): light brownish gray (2.5Y 6/2), moist, —
~60% fine to medium sand, ~40% medium plasticity fines,
29+ predominantly fine sand N
1
304 K7 =
i /\/{\ 17 N 00
d 26 {HS)
gyl R —
ZZES Geomatrix Project No_ 10065.000.0 Page 2 of 4




PROJECT: ENCINA DESALINATION PLANT EIR

Carlsbad, California ‘ Log of Boring No. GB-6 (cont'd)

RMRK3

| SAMPLES ] ©
i E= e "gla® DESCRIPTION 028 REMARKS
afla;n g 2 NAME {USCS): color, moist, % by wi., plasl. density, structure, £ 2 g
H=E2 Ej5¢ cementation, react. w/HC), geo. imter. 59
7] 1 v |05 ) o
0 50 CLAYEY SAND (SC): continued
32 i - '
3 _ ! - .
3 { light gray (2.5Y 7/2) T
34- -
35— g 1 006
s y 19 (HS)
16 50/5°
%~ .
Al _
37
EE T N “SILTY SAND (SM): light gray (2.5Y 7/1), moist, ~80% fine ta |
- ! medium sand, ~20% fines, predominantly fine sand
39+ _
0 }
S AVART
i X | tmottied with red (2.5YR 4/8) .
41- 7 23 | oo
18 | 50 {HS)
| i -
42 .
43~ ; ]
: 7; mottled white (2.5Y 8/1) and biack (2.5/N)
a4 | E
454 1
e " 0.0
.1 50/5" {H3)
45
K : :
o " CLAYEY SAND (SCy gt brownish gray (25Y 612), ~70% e
! ‘ ’ to medium sand, ~30% medium plaslicity ines, predominantty
_L i fine sand
48 Lt - - —
L _ ) — _ _
&F‘ Gecnfatnx ) ' Project No. 10065.000.0 Page 3 of 4




PROECT: ENCINA DESALINATION PLANT EIR o '
Carlsbad, Califomia Log of Boring No. GB-6 (cont'd)

SAMPLES o |
Eo e Tel[g@ DESCRIPTION o2FE REMARKS
P 2 EExo-' B K NAME (USCS): color, moist, % by wt., plast. density, structure, T3
B |EZ2 5|52 cementaltion, react. w/HCI, geo. inter. 2
B v | Py s
CLAYEY SAND (SC): continued
h | SILT with SAND (ML): light gray (2.5Y 7/1), dry. ~85% fines, 1
49 ~-15% fine sand, low plasticity —
_ ! -
50~ -
— 21 14 - —— —
22 50/5 SILTY SAND (SM): light olive gray (8Y 6/2), moist, ~85% fine lo
51+ medium sand, ~15% low plasticity fines, predominantly fine sand
NR J
52- ' -
53+ —— = S I T T TT——— s T T e —— e :
CLAYEY SAND {SC): pale olive (5Y 6/3), moist, ~70% fine to
-1 medium sand, ~30% low to medium plasticity fines, —
predominantly fine sand
54— |
55— -
| 40 ; Crilled to 60 ft bgs, pulled
23
- R augers back to 50 ft bgs.
e 50057 Borehole is dry 10/25/05.
56 e N Depth to water 10/26/05 al
i [ B 0714 =540 ft bgs.
57 - ! — Groundwater sample
! GB6-25 collected with
n . 7] disposable bailer:
| N pH = 6.92
58 "SEC =177 mS.cm
- - Turbidity = 99 NTU
i Temp. = 22.5°C
59~ -
60— - - ! |
’ Bottom of boring at 60 ft bgs Boring destrayed by placing
. - high solids bentonite grout
' i through the center of the
61 i ' hollow-stem augers to fill the
_ , boring from bottom o top.
62“ —‘
63 -
64 | |
65 | A

RMRK3

P'E@ Geomatrix %ijedN().wOBSl]OﬂD | Page 4 of 4




RMRKJ

"PROJECT: ENCINA DESALINATION PLANT EIR | e . -l
Carisbad, California Log of Boring No. GB-7
LEVATION AND DATUM:
BORING LOCATION: Southwest of Tank #4, on berm 555. MSL
DATE STARTED: DATE FINISHED:
WDRI'LUNG CONTRACTOR: Gregg Dnlimg and Testing, Inc 10125105 10/25/05
TAl Tl : :
DRILLING METHOD: Hollow-stem auger gg 0 LDEPTH ) gf:ﬁﬁg’:ﬁ:: ;';T'
T o] T “FI N . J i
DRILLING EQUIPMENT: Marl Technologles Inc, M12 w/auto hammer wiﬁa o : FIRST - COMPL | 24 HRS
— - @@ ! _
. LOGGED BY: :
SAMPLING METHOD: See remarks | :\ Gonz aTez
. NSIBLE P SIONAL: ! G. NO-
HAMMER WEIGHT: 140 lbs DROP: 30N, B o SIBLE PROTESS! | PG 6336
o | SAMPLES _ DESCRIPTION o
Fo e ie|=8 NAME {USCSY. colar, moist, % by wt, plast. density, structure, 6ZE REMARKS
%g g S g g -§ cementation, react. w/HCI, geo. inter. T g a
] ®| =5 - T - =~
w | ®|®o| suface Elevation:  ~55'MSL | o« ,
_ asphalt ] Hand augered to 5 ft bgs
v SILTY SAND with GRAVEL (SM). dark yellowish brown -
{(10YR 3/2), moist, =55% fine to medium sand, ~30% fine 8-inch diameler boring
1 ﬂ "~.igneous subrounded to subangular gravel, ~15% fines [FILL} _/‘“_ B
B SILTY SAND (SM). strong brown {7.5YR 4/6), moist, ~70% fine ] Geotechnical samples
to medium sand, ~30% low plasticity fines [TERRACE] 00 collected in CA Modified
2- - - drive sampler lined with 1" x
; ? HS) o5 rings and 1.5% x 18
7 - SPT sampler
i ! ,
3 ' L Environmental samples
i ¢ brown (7.5YR 4/4) § collected with 4-0z glass jars
. : and SPT sampler lined with -
4- . 1.5" x 6" skeeves
E T strong brown (7.5YR 4/6) h PID = MiniRAE 2000
5- ﬂ photoicnization detector
calibrated to 100 ppm
. . : " isobutylene standard
6 PID readings are headspace
—— - (HS) in resealable plastic
- * yellowish brown (10YR 5/6) bags
o 0.0 Bulk sample collected from
4 T {(HS) 0.5t 5 ftbgs
8, -

10—

11+

12+

13+

|
wl L

POORLY GRADED SAND {SP): mottled light olive brown
(2.5Y 5/6) and black {2.5/M), ~95% fine to mediurn sand, ~5%
fines

T yellowish brown (10YR 5/6)

|

l Project No. 10065.000.0 Page 1ot 4




RMRK3

"PROJECT. ENCINA DESALINATION PLANT EIR
: Carsbad, Califomia

lLog of Boring No. GB-7 (cont'd)

SAMPLES ©®
Eola |alw® DESCRIPTION A ZF REMARKS
ol ayldalgs NAME (USCS): color, moist, % by wt., plast. density, structure, T 2o
8= |52 Elag cementation, react. wiHC), geo. inter. e

n oD, o
POORLY GRADED SAND {SP): continued
- ]
15- -
4
T, / mottied very dark grayish brown {(10YR 3/2) and very pale brown .
4 {10YR 8/3)
164 |/
) T pale yeliow (2.5Y 7/4)
17+ *
T light olive brown (2.5Y 5/6) ’
. 0.0
18+ i
(HS)
197 " FOORLY GRADED SAND with GRAVEL (5} yalow ~ | :
- (2.5Y 7/6), ~60% fine to coarse sand, ~30% fine to coarse -
subrounded gravel, ~10% fines
20— -

7 ] 00
21+ - {HS)
221 .

- 50 |  SILTY SAND (SM): light gray (2.5Y 7/2), moist, ~70% fine to |
23~ : medium sand, ~30% low to medium plastialy fines [BEDROCXK] —

4 ; _‘

24- =

] gray (2.5Y 6i1), ~75% fine 1o medium sand, ~25% low to medium ]
25— plasticity fines -

T 7
267 12 4

7 i
27 .

28- - !
* iight brownish gray (2.5Y 6/2) -
29— -
30- -
1 ﬁ 15 |
Do ;\(;5015"‘ ;
31 : - '

ﬁ'. Geomatrix Project No. 10065.000.0 | Page 2 of 4




REMRKJ

[PROJECT. ENCINA DESALINATION PLANT EIR
’ Carlsbad, California

]

SAMPLES

DEPTH

(foat)

(=}
Z

Blows/

W
o
=
g
£
o

Sample
Sample

|

32-

33+

o ¢

I

v

T

DESCRIPTION
NAME {USCS): colar, moist, % by wit., plast. density, structure,
cementation, react. wiHC|, geo. inter.

SILTY SAND {SM}. continued

CLAYEY SAND (SC). light brownish gray (2.5Y 6/2}, moist,
~70% fine to medium sand, ~30% medium plasticity fines

light gray {2.5Y 7/2), ~65% fine to medium sand, ~45% medium
plasticity fines

light brownish gray(2.5Y 6/2)

SILTY SAND (SM}: light yellowish brown (2.5Y 6/3), maist,
~70% fine to medium sand, ~30% low to medium plasticity fines,
predominantly fine sand

t

L

A

‘r

Log of Boring No. GB-7 {cont'd)
o
: e REMARKS
834
E -4
0.0
| o)
1
&
J
] 00
(HS)
|
. 0.0
|+ e

i Project No. 10065.000.0 Page 3 of 4




PROJECT. ENCINA DESALINATION PLANT EIR T ) 7

RMRK]

il !
Carisbad, California | Log of Boring No. GB-7 {cont'd)
SAMPLES ' [ «
EF=o lal=2 DESCRIPTION ' a £ REMARKS
1g s o HEES NAME {USGS): color, maist, % by wt.. plast. density, structure, g2 g
A~ isZ g|2E cementation, react. w/HC), geo. inter. =
SILTY SAND (SM): continued :
¥ pale yellow (2.5Y 7/3), ~80% fine to medium sand, ~20% low B
49 plasticity hnes, predominantty fine sand
50 | ‘
= 14 :
22 505"
51+ .
NS J
52 ' -
53— ) ) .
light yellowish brown (2.5Y 6/3)
54 -
3B » e " 00 |Driled to 60 ft bgs, pulled
- / - {HS) | augers back to 55 fl bgs.
) Depth to water after 5
56 P ] - minutes = 56.4 f bgs.
[ ] Groundwater sample
57— — GB7-25 collected with
] disposable bailer;
7 ! pH=72
58 . B SEC = 8.25 mS/cm
' Turbidity = >898 NTU
- - Temp. = 24.5°C
59 I
60— : —] )
: Bottom of boring at 60 ft bgs Boring destroyed by placing
- _high solids bentonite grout
; i ' through the center of the
61 7 hollow-stem augers to fili the
_i | boring from botiam to top.
621 ' n
Baj H —
64:‘ s
65— L. _ - . ) : I _

W Project No. 10065.000.0 F’age 4cf4




PROJECT. ENCINA DESALINATION PLANT EIR 1 e F Bt 1
' Carlsbad, California Log of Boring No. GB-8
ELEVATION AND DATUM:
BORING LOCATION:  Northeast of Tank #2, in basnn ' 55" MSL
- DATE STARTED: DATE FINISHED:
Ff.n_uuc CONTRACTOR: Grego Dnllmg and Testmg Inc. 110/20/05 l ' 10/21/05
TOTAL DEPTH (R} " MEASURING POINT:
_I?}?lLL[NG METHOD: H?llow -stem auger 365 _ - Ground surface
PTHT "FIRS : COMPL. i .
. DRILLING EQUIPMENT:  Marl Technologies, Inc. M12 w/auio hammer ‘?\f\TER o ! T EL PL 24 HRS
M - LOGGEDBY: C
SAMPLING METHOD: See remarks o . A. Gonzalez B
. RESPONSIBLE PROFESSIONAL: REG. NO.
HAMMER WEIGHT: 140 |bs DROP: 30 in. D. Paul | PG 6336
SAMPLES | DESCRIPTION o
Fzio |ol58 NAME (USGS): color, mofst, % by wi., plast. density, structure, aZ g REMARKS
oe gzg Blz5 cemertaion, react. wHCI, geo. inter. a2g ;
B 1B B suface Elevaton:  -55 MSL i N
, SILTY SAND (SM) yeliowish brown {10YR 5/6), mOISt. ~60% 0.0 Hand augered to 5 ft bgs
- fine to medium sand, ~40% low plasticity fines [FILL] (HS)
. 8-inch diameter boring
B = Geclechnical samples
collected in CA Modif:ed
2- = | drive sampler lined with 1" x
2.5" nings and 1.5" x 18"
. L 1  SPT sampler
3 light yellowish brown (2.5Y 6/3), fine gravel sized silt nodules
; present Environmental samples
o . collected wilh 4-oz glass jars
J and SPT sampler lined with :
4_ : 1.5" x 6" sleaves
T : I PID = MiniRAE 2000
51 ; ‘ ] ) - photoionization detector
‘.\ /3 * light olive brown (2.5Y §/4), ~75% fine to medium sand, ~25% ! calibrated to 100 ppm
) / 15 fines i isobutylene standard
6 \ 17 7 PD readings are headspace
- ) - (HS) in resealable plastic
- 10 : bags
15 SILTY SAND wilh GRAVEL {SM): light olive brown (2.5Y 5/4), _
= maist, ~70% fine to medium sand, ~15% fine gravel, ~15% fines 4 Sulk sarmple collected from
BJ 3 18 [FERRACE] gs
_ : 0.0
(HS)
o | | _
10- i
ot Tl
) : -
s . |18 SILTY SAND (SM): light gray (2. 5Y 7/2), moist, ~60% fine 1o ' J
114 : medium sand, ~40% low plasticity fines, predominantly fine sand
bl 17 {BEDROCK] i
REXE
\i a7 ~80% fine to medium sand, ~20% fines
13- 5 i 49 ] 0.0
I oo i (HS)
R . B ]
= Geonatrix ' Project No. 10065. ooo 0 Page 10l 3




PROJECT: ENCINA DESALINATION PLANT EIR
Carlsbad, Calitomia

Log of Boring No. GB-8 (cont'd)

SAMPLES ' o
Ez e (2|52 DESCRIPTION aZE REMARKS
ng oy olfl NAME {(USCS): color, moist, % by wi., plast. density, structure, i E‘( .
g = EZ % 88 cementation, react. wHCI, geo. inter. =
o9y 0| M@y o
SILTY SAND (SM). continued o
15 .
4 15
31 ] oo
16+ ° 4 (HS)
7 5044
17- .
18- -
T ~75% fine to medium sand, ~25% fines ]
19 |\
20 =
E RET)
21 * 4 s
g - pale yellow {(2.5Y 7/4)
22 —
23 -
N ! ‘ light gray (2.5Y 7/2), ~B5% fine to medium sand. ~15% low
24 l piasticity fines
25- S
I
26 ° _ o0
11 {HS)
27 —
] ]
28~
- pale olive (SY 6/3) I
0.0
— (HS)
- | o
N - - — o
A_"Geormtnx ‘ Project No. 10065 000.0 'Page 2t 3




oMECT: ENCINA DESALINATION PLANT EIR

3

Carisbad, California Log of Boring No. GB-8 (cont'd)
_ | sAMPmES o T
FTle (2|48 DESCRIPTION a 2 £ REMARKS
o 3 2y |25 NAME {USCSY): color, moist, % by wt., plast. density, structure, T2 5
o= |5zl 518 cementalion, react. wHCH, geo. infer. w 5
i a°|Alm 3
© }_ L X ]
: i it SILTY SAND (SM}. continued
| 32+ | .
i
33 i
i -
34_ _
T oo
1 s
- —
Bottorn of boring at 36.5 it bgs . Boring destroyed by placing
~ high solids bentonite grout
through the center of the
7] hollow-sterm augers to fill the.
. boring from bottem to top.

40

B

L

! Project No. 10065.000.0 | Page 3 of 3




pROJECT: ENCINA DESALINATION PLANT EIR -
Carlsbad, Califonia Log of Boring No. GB-9
. . ELEVATION AND DATUM:.
BORING LOCATION: Northeast of Tank #3, in basin ~44' MSL OATU
N - - Ny DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR:  Gregg Drilling and Testing, Inc. 10/20/05 TED 10/20/05
TOTAL DEPTH (). M ING POINT.
DRILLING METHOD:  Hollow-stem auger 40.0 ) Gﬁﬁz sﬁ fa :2; #
) - . DEPTHTO | FIR L. ! \
DRILLING EQUIPMENT:  Marl Technologies, Inc. M12 w/auto harmmer W, ATERTO 1 ST : comPL _ Z4HRS
; o LOGGED BY: - '
SAMPLING METHOD:  See remarks ' K. Howe/A. Gonzalez
: . . - RESPONSIB FESSIONAL " REG. NO.
HAMMER WEIGHT: 140 Ibs DROP: 30 in. I D. Paul LEPRO | PG 6336
SAMPLES DESCRIPTION ) ,,‘
£ e |o53 NAME (USCS): color, moist, % by wt., plasl. density, structure, 0ZE REMARKS
Eg CEHz) g‘ gfc, oernenlation_,-reacl_ w/HCI, geo. inter. T % &
] ©|= = - 1 ~1
| [# | |® o] SurlaceElevation.  ~44 MSL o i 4 B
SILTY SAND {SM): brown (10YR 5/3), moist, ~60% fine to o0 Hand augered 10 5 ft bgs
4! - medium sand, ~40% low plasticity fines, trace organic matier - (HS)
1 (FILL] 8-inch diameter boring
. _ . Geoctechnical samples
| light yellowish brown (2. 5Y 6/3), fine gravel sized silt nodules collected in CA Modified
2- : present - drive sampler lined with 1" x
25" rings and 1.5" x 18"
7] 7 SPT sampler
3 ! 7] Environmental samples
. light yellowish brown (2. 5Y 6/4), ~65% fine to medium sand, ; collected with 4-0z glass jars
~30% low plasticity fines, ~5% fine to coarse gravel sized silt 4 and SPT samgler lined with
4- nodules 1.5" x 6" sleeves :
| ) PID = MiniRAE 2000
5 f 1 oo phaotoionization detector
22 : calibrated to 100 ppm
: 17 light yellowish brown (2.5Y 6/3), ~75% fine to coarse sand. ~25% 1 (45)  iapburylene standord
2 22 | ¥ low plasticity fines
67: "3 PID readings are headspacg
- — - — {HS) in resealable plastic
\ G 10 CLAYEY SAND {SC): pale yellow (2.5Y 8/3), ~60% fina sand, bags
7- \ ~40% medium plasticity fines [BEDROCK]
16 | Bulk samples collected from
3 29 Oto5ftbgsand 16910
g_l J 17 5 ft bgs
9-
! 1 0 _
1 I
1+ 1Al 6 T black (2.5/N) mettling
11- -
R 22
-
2 ‘| 26 . SILTY SAND (SM). yellow (25Y 7/6), ~80% fine lo medium )
: — sand, ~20% low plasticity fines -
5 . 36
13- -
14 — - -

L
|

Project No. 10065.000.0 M\' 3



_prROJECT: ENCINA DESALINATION PLANT EIR
Carisbad, California

Log of Boring No. GB-9 (cont'd)

RMRK)

T SAMPLES Q
Eola lel-o DESCRIPTION Z 7 REMARKS
L8lagialze NAME {USGCS)" color, moist, % by wt., plast. density, structure, g9 g
av~ 52 Els2 cementation, react. w/HCI, geo. inter. e

[ I R L o
CLAYEY SAND {SC): white (2.5Y 8/1), moist, ~60% fine sand,

. ~40% medium plasticity fines {BEDROCK] '

15

9
- i
8 22 :
16 .
K]
| s T mottled with very dark brown (2.5Y ¥/1) :
17— \ ~
s 8 - - —
LEAN CLAY {CL): light brownish gray (2.5Y 6.4) mottied with very
? 24 —— dark brown (2.5Y 3/1), ~100% fines, trace fine sand, no dilatancy, W

18- ¢ medium toughness -

| pale yellow (2.5Y 8/3) -

"SITY SAND (SM): light brownish gray (2.5Y 6/2), moist, ~70%
fine to medium sand, ~30% low plasticity fines, predorminantly fine -
sand [BEDROCK]

22— |

23- -

] T tight yellowish brown (2.5Y 6/3) 4

24~

25+ .

s J oo
154...E5 HS)

264 1 |, ~

504"

27~ -

28 ]
S T pale yellow (2.5Y 773) B
294 y -

304

J N\/] 10

h 3 37 }
31--1 - !
7'&'&‘ Geomatrix Project No. 10065 000.0 Page 2 of 3
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OJECT: ENCINA DESALINATION PLANT EIR

Log of Boring No. GB-9 (cont'd)

Carisbad, California
SAMPLES ©
Fz (o |28 DESCRIPTION o Z REMARKS
adlaglalfs NAME (USCS): color, moist, % by wi., plast. density, structure, 52 al
n< Ez 5 oc cementation, react. wHC|, geo. inter. b=
n |A D o J
SUF SILTY SAND (SM): continued 0.0
4 NE {HS)
32-
33
| f light yellowish brown (2.5Y 6/3), ~60% fine to medium sand,
34— ~40% low plasticity fines
i
B i
35!
25
- S0/4"
36 ®
KT Drilled to 40 ft bgs. Depth to
] water = 38.45 ft bgs.
37 ; i - Groundwat mple
light olive brown (2 5Y 5/3) er samp
| (GBY9-16 cotlected with
disposable bailer
38—
39
40- - ,
Bottom of boring at 40 ft bgs Bonng destroyed by placing
- high solids bentonite grout
’ through the center of the
41- hoilow-stem augers 1o fill the
_ baring from bottorm 1o top.
42
43
44+
454
46
! J
47 -
48 | |
L ) @' Geormatrix ] Project No. 10065.000.0 Page 3ot 3




RMRKY

[prROJECT: ENCINA DESALINATION PLANT EIR . 1
- Carlsbad, Galifornia Log of Boring No. GB-10
. . LEVAT AN -
BORING LOCATION:  Southeast of Tank #3, in basin ' E 4E;f Mg)llj D DATUM
. o " "~ DATE STARTED: | DATE FINISHED:
DRIL}'F CONTRACTOR: Greggr Dnlhrjg and Testing, Inc. 1012005 | 10/20/05 |
) TOTAL DEPTH (fL): | MEASURING POINT:
. i ! : } :
; DRILLING EQUIPMENT:  Marl Technologies, Inc. M12 w/auto hammer ‘?viTE;TO ! FIRST '1 comPL : 24 HRS.
C ‘{OGGED BY: T
SAMPLING METHOD:  See remarks o K. Howe/A. Gonzalez
. " RESPONSIBLE PROFESSIONAL: " REG.NO.
T: . i
HAMMER WEIGH 140 Ibs DROP: 30 in. D Paul ' pG 6336
r SAMPLES | DESCRIPTION 2 AEMARKS
= o | o 2 NAME (USCS): color, molst, % by wi.,, plast. density. struciure, = €
Eé :%% g E-EL cementation. react. wiHC, geo. inter. 2 % g
~» 1v P o) suface Elevation: ~45" MSL o @ B
SILTY SAND (SM): brown {10YR 5/3), moist, ~60% fine to 00 Hand augered to 5 ft bgs
medium sand, ~40% low plasticity fines, trace organic matter — (H8)
1 i [FILL] j 8-inch diamaeter boring
i v | Geotechnical samples
. [ iight yellowish brown {2.5Y 6/3), trace fine grave! sized silt nodules collected in CA Modified
2 Y . drive sampler tined with 1* x
i 2.5" rings and 1.5" x 18"
7 SPT sampler
3] -
Environmental samples ;
- e el m—— e —— = —— - callecled with 4-02 glass ja
J i ‘ CLAYEY SAND (SC): light yellowish brown {2.5Y 6/3}, ~60% W and SPT sampler lined with
4 fine to medium sand, ~40% medium plasticity fines - 15" x 6" skeeves
_ i
PID = MiniRAE 2000
5- photojonization detector
calibrated to 100 ppm
T - - isobutylene standard
6 ] PID readings are headspaoe‘
____________________________________ i (HS) in resealable plastic
SILTY SAND (SM): grayish brown (2.5Y 5/2), moist, ~60% fine bags
7- to medium sand, ~10% low plasticity fines (BEDROCK] 7
_ % Bulk samples collected from
3 11 OtoSfibgsand 5tc 15
8- . bgs
T |
CLAYEY SAND {SC): light yellowish brown (2.5Y 6/3), moist,
~60% fine sand, ~40% medium plasticity fines ~
10-- .
T 3
[ 4 ! 8
11 L .
i 11 L
__________________________________ 4
j 5 SILTY SAND (SM): light gray (2.5Y 7/2), moist, ~65% fine to
12 medium sand, ~35% low plasticity fines q 0.0
5 16 (HS)
N
= 30
13- ! R7 |
14 . I
1 - , ) g , V [
N ’&' . Geomgl_nx ! Project No. 10065.000 D Page 1 0f3




PROJECT. ENCINA DESALINATION PLANT EIR

RMRKI

Carlsbad, California ' Log of Boring No. GB-10 (cont'd)
SAMPLES ®©
Eo e |el-® DESCRIPTION o Z T REMARKS
e3R8 NAME (USCS): color. moist, % by wi., plast, density, structure, £0 g
W EZE ISP cementation, reacl. wHC), geo. inter ‘ i
0w |05 ! o«
SILTY SAND (SM): continued
154 —— . m
1 76 | mottied pale yellow (2.5Y 7/3) and olive yellow (2.5Y 6/6)
s 24
16 i
| S0/5* 0.0
R (HS)
17 -
/ 7 50 ET“ white (2.5Y 8/1), ~70% fine to medium sand, ~30% low plasticity L
- ~Nfes_ -
R PCORLY GRADED SAND {SP): white (2.5Y 8/1), moist, ~95%
18 fine to medium sand, ~5% fines - !
19-
_ i
20 |
— B - —_—
v CLAYEY SAND (SC): pale yellow (2.5Y 8/2), moist, ~60% fine to
21+ medium sand, —~40% medium plasticity fines =
22- .
23 L i
~SILTY SAND (SM). fight gray (2.5Y 7/2), moist, ~60% fine to | |
medium sand, ~40% low plasticity fines —
SANDY LEAN CLAY (CL): light gray (2.5Y 7/2), moist, ~60%
fines, ~40% fine sand, medium plasticity, no dilatancy, high dry
0.0
strength
T
. i
27— n
28 _
. SILTY SAND {SM): iight gray (2.5Y 7/2), moist, ~65% fine to | i
29 medium sand. ~35% low plasticity fines -
]
30 -
a |
P"gg Geomatrix Project No. 100650000 (Page2df3




PROJECT: ENCINA DESALINATION PLANT EIR
Carlsbad, Califomia

Log of Boring No. GB-10 (cont'd)

SAMPLES

DESCRIPTION

DEPTH
(feel)

Sample
No.
Sample
Blows/
6 inches

NAME (USCS): colar, moist, % by wt, piast. density, structure,
cementation, react. wiHCH geo. inter.

4

REMARKS

PID
READING
{ppm)

3

SILTY SAND (SM): continued

337 —
. ¥ plasticity fines

Bottom of boring at 36.5 ft bgs

39-

40

41

42 -

light yellowish brown (2.5Y 6/3}. ~75% fine sand, ~25% low

(HS)

1 oo
|

Boring destroyed by placing
- high solids bentonite grout
through the center of the
hollow-stem augers to fill the
. boring from bottom to top.

b

lProiect MNo. 10065.000.0 | Paga 3ol 3




RMRK3

PROJECT. ENCINA DESALINATION PLANT EIR ' . |
Carfsbad, California Log of Boring No. GB-11 ]
. . ATION :
BORING LOCATION. North of Tank #2, in basin E:ESV MgL AND DATUM "
' o . DATE STARTED: DATE FINISHED: T
DRILLI TOR:
LLING CONTRACTOR:  Gregg Dnl@g and Testing, Inc. 10/24/05 N 10221105
TOTAL DEFTH{i1.) MEASURING POINT:
DRILLING METHOD: -
0 Hollow-stem auger N i 40.0 Ground surface
e ———— : 3
DRILLING EQUIPMENT:  Marl Technologies, Inc. M12 w/auto hammer \?VTTEETO FIRST | COMPL. ; 24 HRS.
. . . . 1 !
LOGGED BY:
P M .
SAMPLING METHOD Sge ren_narks K. Howe/A. Gonzalez
. . RESPONSIBLE PROFESSIONAL: T REG.NO.
HAMMER WEIGHT: ) : |
R WEIG! 140 Ibs + DROP:  30in. D. Paul ! PG 6336
L |- SAMPLES | DESCRIPTION o)
FE e |2(58 NAME (USCS): color, moist, % by wi., plast. densily, siruclure, o Z F REMARKS
Eg é E 3% cementation, react. wiHCI, geo. inter, & % 5
@ |8 P| sutace Elevation:  -45' MSL o
\ SILTY SAND (SM): dark yetlowish brown (10YR 4/4), moist, Hand augered to 5 ft bgs
. ~70% fine 1o medium sand, ~30% low plasticity fines [FILL] -
1-] 1 00 8-inch diameter boning
v (HS) A
; i Geotechnical samples
' T light yellowish brown {2 5Y 6/4), ~60% fine to medium sand, ; coliected in CA Modified
24, ~40% fines, trace fine cravel sized silt nodules " oo drive sampler lined with 1" x
H's 2.5"rings and 1.5" x 18"
- - S lgpt sampler
37 - Environmental sampies
i - collected with 4-0z glass jarg
4 and SPT sampler lined with
T light olive brown (2.5Y 5/4), ~75% fine to medium sand, ~25% 157 % & sleeves
C fines ' PID = MiniRAE 2000
i 54 . ; photoionization detector
: 10 calibrated to 100 ppm
‘ | ] D ¢
] 15 SILTY SAND with GRAVEL (SM): light olive brown (2.5Y 5/4), iscbutyiene standard
6 muaist, ~60% fine to medium sand, ~20% fines, ~20% fine to PID di head
\ |20 coarse gravel [TERRACE] vt rea '“gsla'b‘I’ ela ffpa‘:e
7 \ g T iron oxidation present (HS)in resealable piastic
19 bags
7 _
s 12 ) Bulk sampie collected from
PR 29 Oto5 fi bgs
84— : :
9- g e i
SILTY SAND (SM): mottled light gray (2.5 7/2) and very da !
— gray {2.5Y 3/1), moist, ~60% fine to medium sand, ~40% fines =
[BEDROCK] i
10 | R
> /13
‘s 18 0.0
11~ - HS)
/ \\ as
/A I 4
Vg pale yellow (2.5Y 3/3), ~B0% fine to medium sand
12— |\ i
.29
-
13— . : ,
!
- | -
T - - _—




PROJECT: ENCINA DESALINATION PLANT EIR

Carisbad, California ! Log of Boring No. GB-11 (cont'd)
| :
i SAMPLES o *
P2 o [2]5 81 DESCRIPTION oZF REMARKS
(58 egle g8 NAME (USCS). color, moist, % by wt, plast. density, siructure, T8 s
a= |52 528 cementation, react. wHC), geo. inter. g5
v w0 [
SILTY SAND (SM}: continued :
- light gray (2.5Y 7/2), ~85% fine to medium sand, ~15% low f
15 : plasticity fines
11 | oo
8 27, (HS)
16
9 36 !
17 -
18 o m S T T T e e e —m e — — e~ -
; CLAYEY SAND (SC): light gray (2.5Y 7/2), moist, ~60% fine to
-1 medium sand, ~40% medium plasticity fines
19 | _
20- < —
) i 16 ; ;
- 13 j motiled with reddish yeliow (7 5YR 6/8) i
214 -
1 46 ; :
22 ! -
23‘" - - - - - e —-—— T = = T P B
SILTY SAND (SM): pale yellow {2.5Y 7/3), ~80% fine to medium i
- : sand, ~20% low to medium plasticity fines -
24- .
‘_J: 1
25— 8
— : 3 —J
26 7 g “ i T '
] 3 50/4 X
Hs)
27 -
: mottled light brownish gray (2.5Y 6/2) and dark yellowish brown
- .Y (10YR4a) _
28-
- _
29— -
30— -
N -
3111 : 0.0

RMRK3
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RMEKJ

PROJECT: ENCINA DESALINATION PLANT EIR S T
Carisbad, California Log of Boring No. GB-11 (cont'd)
. SAMPLES 1 o |
Fo o lals, g DESCRIPTION aZH REMARKS
oagiaglia gzi NAME (USCS): color, moist. % by wt, plast. density, structure, ga sl
8= &z 5|8 cementation, react. w/HCI, geo. inler. 38
17,1 v |D © H 14
SILTY SAND (SM): continved PO
s | X 50 {SM) }
32 .
33 -
| i T pale olive (BY 6/4), predominantly fine sand -
35 ] .
118 Drilled 0 40 {t bgs, pulled
- A - augers back to 35 it bgs.
%J " 31 Depth to water after 15
" 50 minutes = 39.7 ft bgs.
] : 7 Groundwater sample
37 ’ 4 GB11-18 and duplicate
) ‘ sample GB11-19 collected
i - with disposable bailer:
38- ' i pH= 7.42
SEC = 4 .54 mSicm
- Turbidity = >999 NTU
|  Temp, =23.5°C
39 E i
B |
40 Bottem of boring at 40 it bgs | Boring destroyed by placing
- B high solids bentonite grout
through the center of the
- . hollow-stem augers to fill the
R ] boring from bottom to top.
421 { ]
43 -
44* -
45— ! -
48 - .
i i
47 ﬁ
- ! |
ag L 1] I A B

@ Geomatrix Projoct No. 10065‘060.0_

Page3 0l 3




RMRK3

“PROJECT: ENCINA DESALINATION PLANT EIR P s N AR 49
; Cadsbad, Califomia LOg of Borlng NO. GB'12
¢ . . ELEVATION AND DATUM:
| BORING LOCATION:  Southeast of Tank #2, in basin | —45" MSL
P — ) T OATE STARTED. ™~ TE FINISHED:
DRILLING CONTRACTOR:  Gregg Drilling and Testing, Inc. i 20,.213,0'? 33,21 mNéer
- Lo TOTAL DEPTH (LY. MEASURING POINT:
DRILLING METHOD  Hollow-stem auger D 1365 Ground surface ‘
R . TO | FIRST "coMPL. ! . E
DRILLING EQUIPMENT:  Marl Technologies, Inc. M12 w/auto hammer ‘?viig ! : j COMPL. /24 HRS 5
—— e - P— l; L] H
LOGGED BY: )
SAMPLING METHOD:  See remarks K. Howe/A. Gonzalez «’
. B RES {BLE PROFESSIONAL: T _NO.
HAMMER WEIGHT: 140 |bs DROP:  30in. D ;:l::S OFESSIONAL Ii gécaglgs
+ SAMPLES DESCRIPTION 0]
o ile e 48 NAME (USCS): color, moist, % by wi., plast. density, structure, o Z REMARKS
E‘% g9l8 E5 cementation, react. WHCI. geo.inter. | & g g
L] W = .=
|® [9 To| Surace Elevation.  ~45' MSL - - L o«
1—1 POORLY GRADED SAND with GRAVEL {SP): dark yellowish ’7 Hand augered to 5 ft bgs
—~ F brown (10YR 4/2), moist, ~65% fine 16 coarse sand, ~20% fine - |
i ignecus angular to subangular gravel, ~15% fines [FILL] g.¢  8inchdiameter boring
HS) | .
| i " Geotechnical sampies
J SILTY SAND (SM): pale brown (10YR 6/3), ~75% fine 1o collected in CA Modified
217 - —— medium sand, ~25% low plasticity fines — drive sampler lined with 1* x
Y light yellowish brown (2.5Y 6/3) J . 2.5%rings and 1.5" x 18"
7 ) . SPT sampler
37 ' 7 i Environmental samples
i : 4 collected with 4-0z glass jars
and SPT sampler lined with
44 ; N 1.5" x 6" sleeves
] ! PID = MiniRAE 2000
Sw .. ’= | - photoionization delector
‘\ N8 | calibrated to 100 ppm
n \/ ! I Ly - isobutylene standard
4 }\ LN CLAYEY SAND (SC). moftled grayish brown (2.5Y 5/2) and
_ ! - ; ist ~B0% i ~
6 / \! 0 i gra)::sh bro_wn (10er! '512). maoist, ~60% fine to medium sand, PID readings are headspace.
Y ~40% medium plasticity fines {HS) in resealable plastic l
N . . dark grayish brown (2.5Y 4/2} '
7 5 Y bags
| wee { | #H3) | Buk sample collected from
5 i8 SILTY SAND (SM): pale olive {5Y 6/3), moist, ~85% fine to : Gto 5 fibgs
8- medium sand, ~45% low plasticity fines [TERRACE] -
g - ]
10-- e
! ]
A' ¢ | 0.0 |
11 . -
mottled light gray (2.5Y 7/t) and clive yellow (2.5Y 6/8) (HS)
[BEDRGCK] .
12 \ ~B0% fine to medium sand, ~40% fines :
\ . LEAN CLAY (CL): light olive gray (5Y 6/2), ~90% fines, ~10% i
fine sand, medium plasticity, medium toughness i .
-7 - CLAYEY SAND (SC): olive (5Y 5/6), ~60% fine sand, ~40% 00
13- "~ mediumn plasticity fines sy
_ ~70% fine to medium sand, ~30% low plastkity fines .
14— - | - -

‘ Project No. 10065.000.0

.Page 10f 3




RMRKI

PROJECT: ENCINA DESALINATION PLANT EIR
Carisbad, California

Log of Boring No. GB-12 (cont'd)

SAMPLES | o :
Ezle |2fs 2| DESGRIPTION aZF REMARKS i
TR ggle F& | NAME (USCSY): color, moist, % by wit., plast. density, structure, 99 :
o< |5z Sg cementation, react. wiHCI, geo. inler. : S i
| SILTY SAND (SM): continued ’- |
- 4
| .
154 I -
' 2
] 0.0
8 22 I ~60% fine 1o medium sand, ~40% fines (HS)
16 @ -
A8 _
17 -
18 = !
191 N
- —‘! :
204 | _ : - '
/| 8 % mottled with veliowish brown (10YR 5/8) o .
L] LEAN CLAY (CL): fight oiive gray (5Y 6/2), moist, ~30% fines, o
' w0 26 ~10% fine sand, medium plasticity, medium to high toughness, H‘s
21 " 29 very dark gray (5Y 3/1) fractures - HS)
22 -
234 . :
24 O S
SILTY SAND (SM): light gray (5Y 7/1), moist, ~75% fine lo ‘ !
. mediurn sand, ~25% low plasticity fines cl
i
254 =
18 H
T o1z =
32 1
26 13 o : A . 5 0.0
s 5004 LEAN CLAY with SAND (CL): Gght olive gray (5Y 6/2), moist, {HS)
4 B3 ~B5% fines, ~15% fine sand, medium plasticity, medium .
27 loughness
28 .
i ' | POORLY GRADED SAND (SP). pale yellow (5¥ 8/2), moist, | |
29- . ~85% fine to medium sand, ~5% fines -
|
e I - :
| . >( ¢ _ 09 |
N
29 (HS)
‘ 31 | ’1 - . ,__,,l
= _ . e e e
B _&'. Geomatrix J Project No. 10065.000.0 l Page2ot3 |




RMRK3

PROJECT: ENCINA DESALINATION PLANT EIR
Carisbad, California

Log of Boring No. GB-12 (cont'd)

8 DESCRIPTION

‘2E NAME (USCS): color, micist, % by wi., plast. density, stucture,

: § E cementlation, react. wWHCI, geo. inter.
@&

PID
READING
{ppm}

REMARKS

T pale ofive (5Y 6/3)

— 18

s | soarl  CLAYEY SAND (SC): light olive gray (5Y 6/2). moist, ~60% fine
- sand, ~40% medium plasticity fines

0.0
(HS)

Bottom of boring at 36.5 ft bgs

39-

Boring destroyed by placing

high solids bentonite grout
through the center of the

holiow-siem augers to fill the

boring from bottom to top.

Project No. 10065.000.0 I Page 3of 3
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RMR¥K3

PROJECT: ENCINA DESALINATION PLANT EIR

Carisbad, Califomia Log of Boring No. GB-13
BORING LOCATION: Southwest of Tank #3, in basin E;E‘;{ﬂgr AND DATUM:
DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Gregg Dnllmg and Testlng, Inc. 10/20/05 10/20/05
TOTAL DEPTH (ft.): MEASURING POINT:
LUING METHOD: -
DRILL Hol!ow stem auger 6.5 Ground surface
¥ T
DRILUING EQUIPMENT: Marl Technologles, inc. M12 w/auto hammer S;F;;TO : FIRST  COMPL. ) 24 HRS.
_ t L
LOGGED BY:
SAMPLINE"METHOD See remarks K_HowelA. Gonzalez
: . RESPONSIBLE PROFESSIONAL: REG. NO.
1 ; DROP:
HAMMER WEIGHT. 140 Ibs ; DROP:  30in. 0. Paul PG 6336
- SAMPLES DESCRIPTION o
Frle jeig8 NAME (USCS). color, moisi, % by wt., plast. density, structure, aZF% REMARKS
Lo [2gi 2|z cementation, react. w/HC), geo. inter. TO&
&= Bz E|2E|- Lag
“" ¥ [T w| Sudace Elevation:  ~36" MSL x
Lol | __spilled/hardened bunker oil P -Hand augered to 5 ft bgs
I H POORLY GRADED SAND (SP): yellowish brown {(10YR 5/6), -~ G0
i moist, ~95% fina to medium sand, ~5% fines, trace asphalt (S} B.inch diameter boring
L pieces [FILL] - :
b i ' Geotechnical samples
Pt | collected in CA Modified
24 ¢ drive sampler lined with 1* x
: : 12.5"qngs and 1.5 x 18°
P . SPT sampler
Voo e e -
37 CLAYEY SAND (SC): grayish brown (10YR 5/2), moist, ~60% Environmental samples
i fine to medium sand, ~40% medium plasticity fines, trace cobbles - collected with 4-0z glass jars
! {BEDROCK] and SPT sampler lined with
4:] N 1.5" % 6” sleeves
! - PID = MiniRAE 2000
54 — = pholoionization deteclor
| /| 29 calibrated to 100 ppm
al o . | oo isobutylene standard
- 16 POORLY GRADED SAND with SILT {SP-SM): brown (HS)
i \ 10YR 5/3), moist, ~90% fine t di d, ~10% | - )
6 ; / \| 38 Llasﬁcity ﬁ[)‘ef:DIS % fine to medium sand, ~10% low PID readings are headspaoel
= . {HS) in resealable plastic
] 26 bags
s 1 '
! | 19 | Butk sample collected from
' o, 29 Cto5ftbgs
| i
B 1
: | i
B
el | [ B
; SILTY SAND (SM): olive yellow (2.5Y 6/6), moist, ~70% fine to
' - medium sand, ~30% low plasticity fines [BEDROCK] s
10~ .
‘\7 10
- _}
P4 ( 1
11 \ -
/ 17
N .%_j i
. 13
124y 1 oo
: 34 (HS)
T 44 | | light brownish gray (2.5Y 6/2), ~60% fine to medium sand, ~40% 1
13 ‘ ‘ ¥ low plasticity fines -
i | _
al Ll . , i i

Project No. 10065.000.0 Page 1 of 2




' PROJECT: ENCINA DESALINATION PLANT EIR
Carsbad, Califomia

Log of Boring No. GB-13 (cont'd)

DEPTH
(fest)

31

. SAMPLES
o .o = 8 DESCRIPTION
E‘ 5 % 5 5 NAME {USCS): color, moist, % by wt., plast. density, structure,
‘gz g3 € cemeniation, react. w/HCI, geo. iner.
w

CLAYEY SAND (SC): light gray {2.5Y 7/2), moist, ~60% fine to_
medium sand, ~40% medium plasticity fines

SILTY SAND {SM). pale yellow {2.5Y 7/3}. moist, ~85% fine to
medium sand, ~15% low plasiicity fines

~80% fine to medium sand, ~20% low to medium plasticity fines

18
S5/3”
| light yellowish brown (2.5Y 6/3), ~70% fine to medium sand,
~30% low plasticity fines
12
50/5"

T

é REMARKS

PID
READING

0.0
(HS)

0.0
(HS)

RMRK3

Project No. 10065.000.0

Page 2 of 3



RMRKI

PROJECT: ENCINA DESALINATIONPLANTER T
Carlsbad, Califomia Log of Boring No. GB-13 (cont'd)
SAMPLES )
Pz o |a]g2 DESCRIPTION o Z T REMARKS
& g 2412 £5 NAME (USCS): color, moist, % by wi., plast. density, structure, £245
o~ 52 E 2c cementalion, react. w/HC|, geo. inter. ui S
n |vn| 8, [
M3 SILTY SAND {SM): continued !
32~ _ _
Drilled to 36 ft bgs, pulled
T - augers back to 30 ft bgs.
a3 ] Depth to water = 34 5 ft bgs.
] L ____.. I I Groundwater sampie
CLAYEY SAND (SC): light yellowish brown (2.5Y 6/3), ~55% : GB13-16 collected with
34 - fine to medium sand, ~45% medium plasticity fines - disposable bailer
354 =
13 13
'S W50/
36 - -
NR i
Bottomn of bering at 36.5 ft bgs Boring destroyed by placing
37 high solids bentonite grout
through the center of the
] n hollow-stem augers to fill the
] _ boring from bottom to top.
38
394 B
40 ~
_ | _
41 1 . -
a2 -
i
4 ! N
!
43+ -
. l T
!
44 i N
1
, ! e
a5 | -
46 - -
47 -
48 - - - S —
E_Georratﬁx Project No. 10065.000.0 Page 3 of 3




"prOJECT: ENCINA DESALINATION PLANT EIR D Caa
Carisbad, California Log of Bormg No. GB-14
; ELEVATION AND DATUM:
. BCRING LOCATION:  Woest of Tank #2, on berm ~36' MSL UM
' o - DATE STARTED' TE Fit ST
_DRILLING CONTRACTOR:  Gregg Dxilling and Testing, Inc. 10/18/05 '138 Ifg';(;‘f',SHED
DRILLING METHOD: Hollow-stem auger Zng L DEPTH (R gﬁﬁg‘iﬁ::gr
_ . } d surtace _
DRILLING EQUIPMENT:  Marl Technologies, Inc. M12 w/auto hammer ,?;F;EJO FIRST ) COMPL. | 24 HRS.
. - o g t | b
: ] LOGGED BY: ;
, SAMPLING METHOD:  See remarkst ) K. HowelA. Gonzalez N o -
; . RESPONSIBLE PROFESSIONAL; ' REG NO. |
i WEIGHT: DROP: . l ;
i HAMMER 140 Ibs 30in D. Paul | PG 6336 |
o _SAMPLES | DESCRIPTION I o 4 f
T o |wiz2 NAME (USCS): color, moist, % by wt., plast. densily, structure, ! 28 REMARKS ;
%8 8 £ g 25 cementation, react. w/HCI, geo. inler. X a % ) :
[m] [ m. =& - — -
W | Pp| Syface Elevation:  -36 MSL _ i 4 e!
1 F SANDY LEAN CLAY (CL): brown (10YR 4/3), moist, ~60% 1 92 Hand augered 10 5 ft bgs
- fines, ~40% fine to medium sand, medium plasticity [FILL] ! {HS) i
1 | : B-inch diameter boring
1 N | Geotechnical samples !
i : collected in CA Modified ;
2~ R - ; i drive sampler lined with 1" x ‘
CLAYEY SAND (SC): very pale brown (10YR 8/2), moist, ~60% | 2.57 fings and 1.5" x 18" |
- fine to medium sand, ~40% medium plasticity fines - " SPT sampler i
31 7 " Environmental samples
- ) e, e e — e — == " collected with 4-0z glass j
; SILTY SAND {SM). dark yellowish brown {10YR 4/4), maist, ! and SPT sampler lined with
4~ ~85% fine to medium sand, ~15% fines [TERRACE) - 15" x 67 sleeves
. 3
" PID = MiniRAE 2000
5- — - photoionization detector
Pz calibrated to 100 ppm
— - - .
- L yellowish brown (10YR 5/6) isobutylene standard
61 ] PID readings are headspace
4 {HS) in resealable plastic
5 bags
? - -
| | 8 | oo  Bulksample collected from
. ' 1 strong brown {7 5YR 5/6) Hs) Oto5fbgs
8- A
9 brown (10YR 4/3), ~70% fine to medium sand, ~30% low
- plasticity fines 7]
0] - .
E 3
s || 7 yellowish brown {10YR 5/6), ~85% fine to medium sand, ~15%
11 i fines .
Pl 7 dark yellowish brown (10°YR 5/6), ~70% fine to medium sand,
K 3 ~30% fines i 7
12 |
6 I ;
6 q '
13- | |
14 : |
E". Geomatrix 1&)}&(:1 No. 10065.000.0 | Page 10f3
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RMRK)

PROJECT: ENCINA DESALINATION PLANT EIR
Carlsbad, California

Log of Boring No. GB-14 {cont'd)

|
|
I
:
|

SAMPLES o
o le [2(w2 DESCRIPTION _ o Z REMARKS
9 ﬁ CEL gl BlEs NAME (USCS): oolor, moist, % by wt_, plasi. density, structure, z 3 al

0~ | g2 g2 E cementation, react. w/HCI, geo. inter, s

; v | |Dg, o

SILTY SAND (SM): continued ; ’ )
15— -
4
1y _
: 41
16 -1
~RS0/2.5
N s 1 ~80% fine to medium sand, ~20% fines |
a8 ]
SOI3”
|~ SANDY LEAN CLAY (CL): pale brown (10YR 6/3), -55% fines, | |
~45% fine to medium sand, medium plasticity .
? . 4 oo
8 | (HS)
23 |
22— -
23— ]
o _
24 -
zsﬂ _ 1 oo
_{ 3 Y hight brownish gray (10YR 6/2) {HS)
" 13 )
26 | 2 | _
50/4"
27 «J
28._ ___________________________________ -
, SILTY SAND (SM): very pale brown {10YR 8/2), moist, ~80% h
. fine to medium sand, ~20% fines [BEDROGK] =
|
29— =
30ﬂ \P/ 8 | oo
12 B . {HS)
85015
31 L = -
| B 'Pe& Geomatrix J Project No. 10065.000.0 Page 2ot 3




RMRK3Y

PROJECT: ENCINA DESALINATION PLANT EIR
Carsbad, Califomia

Log of Boring No. GB-14 (cont'd)

DESCRIPTION
NAME {USCS): color, maist, % by wt., plast. density, structure,
cementation, react. wiHCI, geo. inter.

REMARKS

PID
READING
{ppm)

SILTY SAND (SM): continued
| fight gray (10YR 7/2)

very pale brown (10YR 8/2)
~85% fine to medium sand, ~15% low plasticity fines

POORLY GRADED SAND with SILT (SP-SM}. moist to wet,
-~-90% fine to medium sand, ~10% fines

SILTY SAND {SM}. very pale brown (10YR 7/3), ~70% fine to
medium sand, ~30% fines

0.0
(HS} | Boring destroyed by placing

" Bottomn of l-}?.ring at46.5 it bgs

r - SAMPLES |
FE 2 b4
a9 35 3 gg
B EHIEE
MNR
32+
334
34,
35
B 15 5
18 23
36 \
N—FE'SDM'
37-
BBj
39
40
414 \
N3
42+
43 :
44— :
47~
~: !
1 !
48 ! ‘

= high solids bentonite grout

. through the center of the

W | holiow-stem augers to fill the
‘ boring from bottom to top.

= 7 ,

T
Project No. 10065.000.0 TPage 303




ﬁ-nmsm ENCINA DESALINATION PLANT EIR

Canisbad, California , Log of Boring No. GB-15
BORING LOCATION: _ Southwest of Tank #2, on berm E‘;;‘{ﬂgi‘ AND DATUM:
LDRILLING CONTRACTOR: Gregg Dnlllng and Testing, lnc ?gﬁg%gmmi ?’S!ng';g‘gSHED‘ ]
D[LLING METHOD:  Hollow-stem auger I‘éTSA" DEPTH (1) "é‘i{;"sugg";ﬁmfr
DRILLING FQUIPMENT: Marl Technologies, Inc. M12 w/auto hamimer ﬁ,ﬁ‘;g;’o EF"‘ST {COMPL [ 24HRS.
mur«; METHOD: See remarks LOGGED BY: -

K. Howe/A. Gonzalez

o RESPONSIBLE PROFESSIONAL: '""REG. NO.
HAMMER WEIGHT: DROP: . }
| 140 Ibs 30 in D. Paul ' PG 6336
. L | -SAMPLES | DESCRIPTION ©
g le |e|y 8! NAME (USCSY. color, moist, % by wt., plast. density, structure, o=E REMARKS
he (el Blzs oementation, react. wiHCI, geo. inter. &9 2
0 a2 512 & - - ul
“ |00 sSuraceElevation:  ~32' MSL x _
L asphalt 0o Hand augered to 5 ft bgs
1 - SILTY SAND (SM): light olive brown (2.5Y 5/4), moist, ~70% HS} | ginch diameter boring
1- fine to medium sand, ~30% low plasticity fines [FILL] -
| n Geotechnical samples
collected in CA Modified
2 _ ) - drive sampler lined with 1" x
! light yellowish brown (2.5Y 6/3), race coarse gravel 25" rings and 1.5" x 18~
7 . 1 SPT sampler
3+ - 4
POORLY GRADED SAND with CLAY (SP-S8C): pale yellow Environmental samples
- (2.5Y 7/3), maist, ~90% fine to medium sand, ~10% fines - collected with 4-0z glass jars
4 ! ! and SPT sampler kined with
' SILTY SAND (SM): light olive brown (2.5Y 5/4), moist, ~70% 157 x 6" sleeves
- fine to medium sand, ~30% fines, some clay present - BID = MiniRAE 2000
5# - photoionization detector
dark yellowish brown (2.5Y 4/6) calibrated to 100 ppm
, , iscbutylene standard
5 PID readings are headspauJ
i - (HS) in resealable plastic
bags
7 1 H
i 00 | Bulk samples collected from’
a (Hs) |OtoSftbgsand 5to 10 ft
8- . - bgs
T dark yellowish brown (2.5Y 4/4) [TERRACE] :
— N ; ,
9., _
i
I dark brown (7 5YR 3/3), ~80% fine to medium sand, ~20% low
104 [ plasticity fines -
12 .
_ / :
4 16
11- -
7 14
: 4
12 - ;
1 Als L4 oo
{ 5 . 5 ! W {HS)
13 —_— - -
P LEAN CLAY with SAND (CL): brown (10YR 4/3), ~B0% fines,
‘ : ~20% fine to medivm sand, mediom plasticity b
| 14 - - _ 1 et _

_VZE Georatrix

' ijecl No., 10065 000 1]

Page 10l 3



RMRKI

ENCINA DESALINATION PLANT EIR

| PROJECT:
i Carlsbad, Californta Log of Boring No. GB-15 (cont'd)
o SAMPLES . o
e 9 |2 B DESCRIPTION o ZE REMARKS
ag 2o BlE5 NAME (USCS): color, moisl, % by wi., plast. density, structure, £ 24
o> (5= §|28 cementation, react. wHCI, geo. inter. 5 =
n |0 |D, o
LEAN CLAY with SAND (CL): continued
154 — ,
4 T dark grayish brown (10YR 4/2)
1 24 | SILTY SAND (SM): light gray (2.5Y 7/2), ~70% fine ta medium ]
v 16- sand, ~30% low plasticity fines [BEDROCK] .
15
i H‘ 4 | SANDY LEANCLAY (GL}): light brownish grey (2.5Y 5/1), ~55% |
17 \\ fines, ~45% fine to medium sand, medium plasticity -
8
18- ‘ _
19 .
20- ] —— -
W 5 light gray (2.5Y 7/2}, thin platy struciure
8 22 :
21 \\ -
19
N — |
22- -
23 -
) E :
24 -
251 -
! it / 9
_ 3 I |
s Y17 | ] darkgray25v4m1)
26- |V ) |
Y\ 26 i :
i 3 - !
27 ] _
28 e AT M oS —— - - i
SILTY SAND {SM):. light gray (2.5Y 7/2), ~70% fine to medium ] :
- sand, ~30% low plasticity fines - i
29 . |
é = -
1 30 — _
B ‘\_/ weoo |
' \ 19 ‘ SANDY LEAN CLAY (CL): see next page '
3 —— _ —_
'&. Geomatrix Project No. 10065.000.0 Page 20f 3




[ProJECT: ENGINA DESALINATION PLANT EIR T
! Cansbad, Califomia Log of Boring No. GB-15 (cont'd)
: SAMPLES o
i Eola lalw® DESCRIPTION aZE REMARKS ;
lag|aq 8 gg NAME {USCS). color, moist, % by wt.. plast. densily, structure, =28 ;
rav %Z E 2 cemenlation, react. wHC!, geo. inler. i}
| @ 10 %0 — =
0 .50,5- SANDY LEAN CLAY {CL): light brownish gray {2.5Y 6/2), moist, . T
— ~55% fines, ~45% fine to medium sand, medium plasticity L
32+ =
i »
33+ -
B | POORLY GRADED SAND with SILT (SP-SM): pale yellow | )
34 - (2.5Y 713), ~80% fine to medium sand, ~10% low plasticity fines 1
35 1 oo
N (HS) \
— M ‘(/ — .
/50" :
364 [ -
NR
37 - 5
38 I e e -
: SILTY SAND (SM): light gray {2.5Y 7/2), ~B80% fine to medium
= ! sand, ~20% low plasticity fines -
39+ — i
: i
404 i -
WL
12 \5,‘ 36 -
49 -4 ;" ‘\. -
| 3|5003"
42+ =
43 — ' F— _ -
fight olive: brown {2.5Y 5/3) j
447 .
45— ‘
\.// 25 ' ]
X .
A 50/4" i
45-| i 4 _ _
7’\FJ : ; Boring destroyed by placing
- |—— L - - - : high solids bentonite grout
B Bottom of boring at 46 .5 ft bgs through the cenler of the
a7 (- - hollow-stem augers to fill the
ﬁ ‘ i ! _ baring from bottom to top.
agl L L | I i
] - . o]
3 'ﬂ"&' Geormatrix Pro)ecl No. 10065.000.0 ] Page 3ol 3 i




RMRKI

PROJECT. ENCINA DESALINATION PLANT EIR ' i

Carisbad, California Log of Boring No. GB-16
ELEVATION ;
'BORING LOCATION:  Southwest of Tank #2, on berm ~514'RA o AND DATUM
S — o TE : h :
DRILLING CONTRACTOR:  Gregg Drilling and Testing, Inc. ?ﬁl BISI-)ARTED ?Sﬁg%?”eo'
s - B TOTAL DEPTH (R MEASURING FOINT:
INGM : -
DRILL ETHOD: Hollow-stern auger ) 46.5 o Ground surface
T
: DRILLING EQUIPMENT:  Mart Technologies, Inc. M12 wfauto hammer Eﬂ;g:{m ; FIRST  COMPL. 124 HRS.
_ I L
. LOGGED BY:
j’t_meG ”ETHOD See remarks o K. Howe/A. Gonzalez
. RESPONSIBLE PROFESSIONAL: " REG.NO.
HAMMER WEIGHT: DROP: . !
M E 140 Ibs 30in D. Paul ' PG 6336
T SAMPLES DESCRIPTION 0]
Esle | 2led NAME (USCS): color, moist, % by wi., plast. density, structure, o Z REMARKS
a8 eg 2t5 cementation, react. wiHCI, geo. inter. 98 g
£ B2 E\25| O ges e
0 0| Po| Suface Etevation:  ~44' MSL T
asphalt 03 Hand augered to 5 ft bgs
1 SILTY SAND (SM): light olive brown (2.5Y 5/4), moist, ~80% | #9) | ainch diameter boring
1 fine to coarse sand, ~20% low plasticity fines [FILL] .
- Geolechnical samples
; collected in CA Modified
i 2 - drive sampler ined with 1° x
l 2.5" rings and 1.5 x 18"
SANDY LEAN CLAY (CL): light yellowish brown {2.5Y 6/4), SPT sampler
3 : —r— moist, ~60% fines, ~40% fine to medium sand, medium plasticity - .
| ; Environmental samples :
. gray (2.5Y 5/1) . .
: - ! Y - collected with 4-0z glass jars
' i and SPT sampler lined with
4 I 1.5" x 6" sleeves
i i ) PID = MiniRAE 2000
5 ;o A photoicnization detector
‘\\ 3y yellowish brown (10YR 5/6) calibrated to 100 ppm
| — . 1 .
2 \’ ' POORLY GRADED SAND with SILT (SP-SM): yeliowish brown isobutylene standard
6 _ (10YR 5/4}, moist, ~90% fine to medium sand, ~10% low . PID readings are headspa
A plasticity fines [TERRACE] | ee | (HS)in resealable plastic
(HS) | bags
7 |
~ Buikx samples collected from
3 T Oto 5, 5510 10, 18 10 20,
8- . and 20to 25 it bgs
o E
10 e - 00
L3 {HS)
a l‘ 2
1 — . — .
1 o2 SILTY SAND (SM): strong brown (7.5YR 4/6), moist to wet,
4 ~75% fine to medium sand, ~25% low plasticity fines -
124 ; 3
13

|
|
)
P
|
t
'

i o

’mejacl No. 10065.000.0
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PROJECT: ENCINA DESALINATION PLANT EIR ] '
Carisbad, California

Log of Boring No. GB-16 {cont'd)

1

RMRKY

| SAMPLES o ﬁ\
Fzis o o2 DESCRIPTION _ o 28 REMARKS
ng'8g5 8 12 NAME (USCS). oolor, moist, % by wl., plast. density, struchure. b oo &
A~ 5. ¢ 8¢ cemenlation, reacl. wHCI, geo. inter, R
B | »ilg @
T~ SILTY SAND (SM): cantinued -
= & dark yellowish brown (10YR 4/4), ~70% fine tc medium sand, - )
15- ~30% low plaslicily fines [BEDROCK) :
\ 9
* A lsois §
16 |\ .
' ) . olive brown (2.5Y 4/3), ~80% fine to medium sand, ~20% low
| plasticity fines 1 ;
' 10 .
174 N
8 20
. 28 ] 00
18- ‘ 4 &
T light olive brown (2.5Y 5/4), frace cobbles (HS)
19+ =
20- - - i
A 4 SANDY LEAN CLAY (CL): light gray (2.5Y 7/2), moist, ~60% :
- \\:’ fines, ~40% fine to medium sand, medium plasticity -
i
Vo21- Y .
: /Y 20
i _
N | 14
2i i
VD24 SILTY SAND (SM}): pale yellow (2.5Y B/2). maist, ~75% fine to
- . medium sand, ~25% low plasticity fines . -
] 37
23 : -
| ] |
24 l
25+ u -
\’(/ 5
1 . o . i
I AN SANDY LEAN CLAY (CL): light brownish gray (2.5Y 6/2), moist, !
oos =60% fines, ~40% fine to medium sand, medium plasticity ‘ f
N 50,3". |
27- ~
s L
SILTY SAND (SM): pale yellow (2 5Y 7/3), moist, ~80% fine to ‘
— medium sand, ~20% low plasticity fines =
29+ : -
! t
e v
I 1 s
i 10 / Lo21
31 : — S
 EES Geomatrix ) }roieu No. 10065.000.0 W Page 20l 3




Log of Boring No. GB-16 (cont'd)

PROJECT: ENCINA DESALINATION PLANT EIR
Carisbad, Califomia

"~ SAMPLES ©
Ee o 0,54 DESCRIPTION o Z 9 REMARKS
a8 a5 algs NAME (USCS): color, maist, % by wi., plast. densily, strucire, 5o al
a= 'Ez £ 28, cemenlation, react. wHCI, geo. inter. R
‘w oW o
\(T AT SILTY SAND (SM}. continued
e =
o
:'.ZJI co -
_i .
334 b — s oo - T — o —em —]
SANDY LEAN CLAY (CL): light yellowish brown (2.5Y 6/3), | !
- ~70% fines, ~30% fine to medium sand, medium plasticity '
34_ —
35+ ; ]
/| 18
- 1 4
;’(\_ sois7| POORLY GRADED SAND with SILT (SP-SMY): light gray
6] (2.5Y 6/3), moist, ~30% fine to medium sand, ~10% low plasticity s
MNR fines :
374 -
38“ T e e e AT rh AN s . T L o T T ara kL T T T T 1
Lo SILTY SAND {SM): light gray (2.5Y 7/2), moist, ~80% fine to
H medium sand, ~20% Jow plasticity fines -
39 |
40— . .
| .{'I 12 Drilied to 45 ft bgs, pulled
= 2 | Y augers back to 40 ft bgs.
/"-\ 37 Depth to water after 5
4 A - . minutes = 42.91 fi bgs.
B @50}'3 _
‘ . Groundwater sample
42~ : - . GB16-14 collected with
| . disposable bailer:
- ' pH = 6.98
43— B Turbidity = >389 NTU
3 X Temp. =29.9°C
-~ ~
447 _ .
- i —
[ .
45 ~
“ sz..
4 . -
61 R _Boring destroyed by placing
e - S e = i high solids bentonite grout
Bottorn of boring al 465 R ng i through the center of the
47 : hollow-stem augers to il the
N ; _ boring from bottom to top.
18 N - . R

RMRK)

. : .
E Geormatrix o { Projact No. 10065000.0 Page 3 of 3




RMRK3

. PROJECT: ENCINA DESALINATION PLANT EIR .
Carlsbad, California Log of Boring No. GB-17
BORING LOCATION:  Southwest of Tank #3, on berm : E‘f;ﬁgﬁ AND DATUM !
e — S - . .
e - : DATE STARTED: DATE Ff "
DRILLING CONTRACTOR:  Gregg Drilling and Testing, Inc. : 1/18/05 w“E BI{;‘;SH ED
TOT, Y :
PRILLING METHOD: _ Hollow-stem auger 165 | Ground surface
DRILLING EQUIPMENT:  Mar Technologies, Inc. M12 wfauto hammer 55.2:;0  FIRST ) COMPL.  ZAHRS.
SAMPLING METHOD: Sea remarks :( H :::}: Gonzalez
HAMMER WEIGHT: 140 Ibs DROP:  30in. FSES‘;DP;)UPTSIBLE PROFESSIONAL: i ;énggs
. l
< SAMPLES DESCRIPTION ‘ o
E Tle =53 NAME (USCS); oolor._moisl. % by wi., plast._density, structure. o g €] REMARKS
i k- E.lc’; g 5 § o cementalion, react. wHC, geo. inter. L I i < g
© |9 |®o| SurfaceElevalion.  ~43' MSL - o ]
asphalt 11 Hand augered to 5 ft bgs
| M | SILTY SAND (SM): brown (10YR 5/3), moist, ~80% fine to  #5) | ginch diameter boring
1 coarse sand, ~20% low plasiicily fines [FILL) - !
i T light yellowish brown (2.5Y 6/3), ~85% fine to medium sand, o | Geotechnical samples |
~15% law plasticity fines . collecled in CA Modified
2+ - " drive sampler lined with 17 x
25" rings and 1.5 x 18"
N ] SPT sampler
a ] ,
. Environmentat samples
~  collected with 4-0z glass jars
4 and SPT sampler fined with |
} POORLY GRADED SAND with SILT {(SP-SM): dark yellowish 1.5" x 6" sleevas
‘ +, brown {10YR 4/4}, moist, ~90% fing to medium sand, ~10% low — PID = MiniRAE 2000 _
“\ plasticity fines i
5= k7 SILTY SAND (SM). light gray (2.5 7/2), ~75% fine to medium . photoionization detector |
7 » 2. calibrated to 100 ppm
_ 2 : sand, ~25% low plasticity fines [TERRACE] i isobutylene standard
12
6- NERE 7 PID readings are headspace
_ . (HS} in resealable plastic
bags
A , =
. ! _ Bulk samples collected from
] 1ta 5, 51010, 1010 15,
8 - 16.510 18, and 25to 30 ft
] bgs
o i
104 — i |
Sl light olive brown (2.5Y 5/4), moist, ~75% fine to medium sand, 0.0
- ; ~25% Yow to medium plasticity fines =4 (H3)
ER T 7
1= . - T
: 9 ~80% fine to medium sand, ~20% low plasticity ines
i 4 strong brown (7.5YR 4/6) 7
12+ =
8
[ 9
13-
i ‘Pr yellowish brown (10YR 5/4) -
14 v —
o= Geornmatrix | Project No. 10065.000.0 | Page 10f 3




PROJECT: ENCINA DESALINATION PLANT EIR
Carlsbad, Califomia

o

Log of Boring No. GB-17 (cont'd)

RWRK3

~ SAMPLES V]
g le alyg: DESCRIPTION a2 E REMARKS
% 2 (e g 2% % ! NAME {USCS): colar, moist, % by wt., plast. density. struciure, = g al
we |EZEBR cemenlalion, react. wHCI, geo. inler. 5 o |
w |w»:0g x i
. SILTY SAND (SM): continued |
7] | 7] !
H i
154 [ - —— ) . :
\ /8 | dark yellowish brown (10YR 4/6)
sy e strong brown {7.5YR 5/6) ]
16- .
: a
174 5 4
7_
8
i T dark grayish brown (10YR 4/2) ] oo :
6 g ! (HS) |
18_ - !
| n |
19 s
204 T R T T T e s = v
! 6 SILTY SAND (SM): yellow (2.5Y 7/8), moist, ~80% fine to
-7 — mediurn sand, ~20% low plasticity fines -
91 AN ‘ pale yellow (2.5Y 8/2) BEDRQOCK]
MR s014”
22 .
23 |
- | SANDY LEAN CLAY (CL): light yellowish brown (2.5Y 6/4), -
24— maist, ~55% fines, ~45% fine to medium sand, medium plasticity T —
|
| _
21 e
_ / -
8 29 H
26 - i N
=
27 -
7] : N
28- N _ B
! T light yelowish brown (2.5Y 6/3}
4 v 4
29 T
30 O T
1 N/ 2 SILTY SAND {(SM)- light gray (2.5Y 7A), ~70% fine to medium
- % sand, ~30% low plasticity fines -
/505"
31— ¥ -
) '&. Geomatrix Project No. 10065.000.0 Page2of3




RMRK3

N
' PROJECT. ENCINA DESALINATION PLANT EIR
Cansbad, Califommia

Log of Boring No. GB-17 (cont'd)

| _SAMPLES U]
Eole tolog DESCRIPTION oZE REMARKS
o3 E 5 E s NAME (USCS): coor, mais!, % by wi., plast, density, structure, al g
o~ g2 g |E%5 cementation, react. w/HCI, geo. inter. ) ~
[%:3 w P w ) r
g f . SILTY SAND (SM): continued
N N 4 01
‘ {HS)
32 .
33] .
34- -
oot i '
4o i b
357 S A 18 | .| oo
- 10 K : | ﬂ (HS)
/\ sor" POORLY GRADED SAND with SILT (SP-SM): light gray
36 (2.5Y 7/2), maist, ~90% fine to medium sand, ~10% low plastncuty =
PR foes
I SANDY LEAN CLAY {CL): light brownish gray (2.5Y 6/2), moust N
37+ ~60% fines, ~40% fine to medium sand, medium plasticity .
38— J
- light gray (2.5Y 7/2) A
39 =
- ﬂ
1 X 40
41+ A\
;503
42- . !
| i i
i
43— . :
|
44__ I o —— e — e e e e — — e e—— — — —— - o ——
; POORLY GRADED SAND with SILT (SP-SM): light brownish | |
- gray {2.5Y 6/2), moist, ~90% fine to medium sand, ~10% low . ;
45 ‘ plasticity fines | E
/| 28 00 i
— 12 - - - ——— T (HS) I
7\ s SANDY LEAN CLAY (CL): lightgray (2.5Y 7/2), moist, ~60%
46 - fines, ~40% fine to medium sand, medium plasticity - ) .
R Boring destrayed by placing
7 1 - - high solids bentonite grout
Bottorn of boring at 46.5 ft bgs through the center of the
474 7] hallow-stem augers to fill the
- | bering from botiom to top.
48 : - - S g
'&.MX PropctNo 10065.000.0 Pageada



RMRKY

PROJECT. ENCINA DESALINATION PLANT EIR o o Bt M B2 A
Carlsbad, California Log of Bo"ng No. GB-18 i
o E TION ATUM:

BORING LOCATION:  Along proposed pipeline -:%YJ:;!S?L AND DATUM '
, o L T DATE STARTED: ATE FINISHED:
| DRILLING CONTRACTOR:  Gregg Dirilling and Testing, Inc. 10/27/05 ?OIZE'HOSBH !

R TOTAL DEPTH (R.); MEASURING POINT: |
 DRILLING METHOD:  Hollow-stem auger 13.0 Ground surface
! . ‘ . 24 .
DRILLING EQUIPMENT: Marl Technologies, Inc. M12 wiauto hammer ?Vipgm ( FIRST | COMPL 24 HRS
| L
LO BY:
SAMPLING METHOD:  See remarks A cgcfr?zalez
T RESPONSIBLE PROFESSICNAL: REG.NO. |
. N I
HAMMER WEIGHT: 140 |bs DROP: 30 in. D. Paul | PG 6336
SAMPLES DESCRIPTION @
.:E = e | ol -3 NAME (USCS): cotor, moist, % by wi., plast. density, structure, a 4 g REMARKS

aflaa;¥ 2 cementation, react. wHCI, geo. inter =0 5

we 2B e LTI T Tl - R
| ? | @ P Suface Flevation: 43 MSL 3

I _asphalt o o e Hand augered to 5§ ft bgs
-, SILTY SAND with GRAVEL (SM): yellowish brown (10YR 5/4),
i F moist, ~65% fine to medium sand, ~30% fine gravel, ~15% fines 8-inch diameter boring
1= SILTY SAND (SM): yellowish brown {10YR 5/4), moist, ~75% 7
J fine to medium sand, ~25% low plasticity fines, predominantly fine _ Geotechnical samples
: ) sand [TERRACE] collected in CA Modified
240, ] : ~ I drive sampler lined with 1" x
" 1 2.5 nings
! 2| _ . Environmental samples
J collected with 4-0z glass ja
- and SPT sampler ined with
I dark yellowish brown (10YR 4/6), frace coarse gravel 15" % 6" sleeves
4.. _
h B PID = MiniRAE 2000
photoionization detector
54 i . calibrated to 100 ppm
/ 4 : isobutyiene standard
— [
6- 3 ‘ ;18 J ' PID readings are headspaoe\
/ TS (HS) in resealable plastic
- H —. POORLY GRADED SAND with GRAVEL (SP): brownish yellow / . bags
. | & | \ (1OYR6/6), moist, ~75% fine ta coarse sand, ~20% fine to / 0o |
7- Y \coarse subrounded gravel, ~5% fines It T HS Bulk sample collected from
- ML POORLY GRADED SAND (SP): brownish yellow (10YR 6/6), . HS) 951025 bgs ;
. . 10 moist, ~95% fine to medium sand, ~5% fines, frace fine gravel
i KN |
9| . -
T yellowish brown (10YR 5/8) ,
10- -
i N/ 1"
s S |
144 POORLY GRADED SAND with GRAVEL (SP): yellow -
= 50 {1OYR 7/6), ~80% fine to coarse sand, ~15% fine subrounded
T — 13 gravel, ~5% fines T
12 — —
| 22
k 6 32 B Destroyed boring by
13- o — - backfiline with medium
Bottomn of buring at 13 ft bgs bentonite chips hydrated in ;
] place with potable water
14 --— - -

l Project No. 10065.000.0
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RMRK3

PROJECT: ENCINA DESALINATION PLANT EIR A Nl ~ry 4
Carisbad, Galifornia Log of Boring No. GB-19
. ELEVATION AN H
BORING LOCATION.  Along proposed pipeline ~39' MSL D DATUM
DRILLING CONTRACTOR: G Drilli d Testing, Inc DATE STARTED: DATE FMISHED.
| DRILLING LONTRALTOR:  oregg Lnling and Testing. Inc. 102705 1027105
DRILLING METHOD:  Holk tem TOTAL DEPTH (ft.). MEASURING POINT:
+ Hollow-siem auger 13.0 ' Ground surface
] | DEPTH TO FIRST MPL. 24 HRS
DRILLING EQUIPMENT.  Mart Technologies, Inc. M12 w/auto hammer . WATER ! S ) COMPL ; H
LOGGED BY. '
SAMPLING METHOD: See remarks A Gonzalez
: R RESPONSIBLE PROFESSIONAL : T REG.NQ.
: : : [
HAMMER WEIGHT: 140 Ibs DROP: 30 in. D. Paul ' PG 6336
SAMPLES DESCRIPTION o
E=la |o|- 8 NAME (USCS): color, moist, % by wt , plast. density, structure, o ZE REMARKS
b § Fol B g % cemenlation, react. wHCI, geo. intes. a2 9
SR 2c =
L CEEIEE Surface Elevation:  ~30" MSL o
' | ___asphait P Hand augered to 5 ft bgs
4, SILTY SAND with GRAVEL (SM): fight yellowish brown 4 99
. (2.5Y &/3), dry to moist, ~55% fine to medium sand, ~30% fine | HS} | g inch diameter boring
14 “gravel, ~15% fines s )
_ ! SILTY SAND {SM): dark yellowish brown (10YR 4/4), dry to B Geotechnical samples
! maist, ~75% fine to medium sand, ~25% low plasticity fines, : collected in CA Madified
2, |- predaminantly finre sand [TERRACE] — 00 | drive sampler lined with 1" x
! HS} | 2,57 rings
3- _ Environmental samples
! collected with 4-0z glass jars
_ = and SPT sampler lined with
1 . 1.5% x 6" sleeves
4— — :
4 i PID = MiniRAE 2000
photoionization detector
5- - - calibrated to 100 ppm
A3 isobutylere standard
4,y N |
6 X " i PID readings are headspace
/N a3 {HS) in resealable plastic |
N PE . bags
N moist, dark yellowish brown (10YR 4/4)
9
7- \ . Bulk sample collected from
i Y 13 N 0.0 0.5t0 2.5f bgs
1 . 11 brownish yellow {10YR 6/6), ~85% fine to medium sand, ~15% {HS)
8- fines n
9+ 2
10- - e I
POORLY GRADED SAND with GRAVEL (SP): olive yellow
- (2.5Y 6/8), moist, ~75% fine to medium sand, ~20% fine to -
11 5 coarse subangular to subrounded gravet, ~5% fines i
- _\
E "1 pale yellow (2.5Y 7/3)
4124 .
5 POORLY GRADED SAND (SP): olive yellow (2.5Y 6/6), moist.
~95% fine to medium sand, ~5% fin —
. > Hne o Hnes Destroyed boring by
E 13 e T : S s backfilling with medium
. Bottom of boring at 13 ft bgs bentonite chips hydrated in
a ' ’ place with potable waler
. | ’
B &wxmx ' Project No. 10065.000.0 l Page 1of 1




RMRK3

PROECT: ENCINA DESALINATION PLANT EIR -
Carlsbad, California Log of Boring No. GB-20
. ELEVATION AND DATUM:
BORING LOCATION:  Along proposed pipeline ~37° MSL
A - . DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR:  Gregqg Drilling and Testing, Inc. 10427105 10/27/05
) TOTAL DEPTH {ft): MEASURING POINT: i
PRILINGMETHOD: Hollow-stern auger _ 130 Ground surface
. 0 TF . T24HRS.
DRILLING EQUIPMENT: Marl Technologies, Inc. M12 w/auto hammer a‘;ﬁ  FIRST  COMPL | 24HRS
[ . . [P E Y A B
L OGGED BY:
SAMPLING METHOD: See remarks S |A.Gonzalez -
. RESPONSIBLE PROFESSIONAL: REG. NO.
: : |
HAMMER WEIGHT: 140 Ibs DROP:  30in. D. Paul ' PG 6336
- SAMPLES DESCRIPTION ©
EFSle (@ 48 NAME {USCS}):. color, molist, % by wt., plast. density, structure, aZ g REMARKS
Lo gslg 1% cementation, react. wHCY, geo. inter, T2 4
[ =2 e m 3
A7 A 5| surtace Elevation:  ~37 MSL o
! asphalt I — Hand augered to 5 ft bgs
4, ’ SILTY SAND with GRAVEL (SM): light olive brown (2.5Y 5/3),
' ~55% fine to medium sand, ~30% igneous subangular to 8-inch diameter boring !
1 subrounded gravet, ~15% fines [FILL) 1 ;
i o E Geotechnical samples
: SILTY SAND (SM): pale yeflow {2.5Y 7/3), ~80% fine to meadium : collected in CA Modified
2- B sand, ~20% low plasticity fines, frace coarse sand [TERRACE] - : drive sampler fined with 1" x
‘ ! ' ; 237 rings
3-— Environmental samples
; collected with 4-0z glass jars
_ : . and SPT sampler lined with
s j' ' 15" x 6" sleeves
; CLAYEY SAND (SC): light gray (2.5Y 742), moist, ~80% fine to P
- medium sand, ~20% medium plasticity fines, predominantly fine 7 PID - M'.n lRAE 2000
sand phaotoionization detector
5| - - calibrated to 100 ppm
i 8 00 [isobutylene standard
. / -4 (HS)
6 3 /\ 8 | PID readings are headspace]
:] Y (HS) in resealable plastic
FJ bags
W SILTY SAND (SM): light olive brown (2.5Y 5/4), moist, ~85%
7 \ fing to medium sand, ~15% fines - Bulk sample collected from
i \ o1 | 0.5t0 2.5 ft bgs
4 1
8- |
91 - !
10 1 ,. 2 - |
—d 5 )
B b o
114 - \i POCRLY GRADED SAND {SP); dark yellowish brown
MK 16 {10YR 4/6}, ~85% fine to medium sand, ~5% fines
12— ! 4 @b
: {HS)
6 1 mottied light yellowish brown (2.5 6/4) and black (2.5/N) - Destroyed boring by
13- Y e : i backdifing with medium
i Bottor of boring at 13 f bgs bentonite chips hydrated in
. N pltace with potable water
14 4 I e e

i
'LPrujed No. 10085.000.0
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RMRKI

PROIECT: ENCINA DESALINATION PLANT EIR .
Caﬂsbad, California LOg Of BOl'lng No- GB-21
e ELEVATION ATUM:
BORING LOCATION:  Along proposed pipeline ~35' MSL ANDD
- . DATE STARTED: DATE FINISHED:
DRILING CONTRAGTOR:  Gregg Driing and Testing, Inc. 10/27/05 . ltoemos
) TOTAL DEPTH (fL): MEASURING POINT:
DRILLING METHOD: Hollow-stern auger 13.0 r Ground surface
] DI T FI . ; .
DRILLING EQUIPMENT: Mart Technologies, inc. M12 w/auto hammer wiF;E‘T? ° : RST : CoMPL 24 HRS
|
LOGGED BY:
SAMPLING METHOD: See remarks A Gonzalez
N RESPONSIBLE PROFESSIONAL: " REG. NO.
. " I
HAMMER WEIGHT: 140 Ibs DROP: 30 in. D. Paul PG 6336
SAMPLES DESCRIPTION O
ez e |2l,8 NAME (USCS): color, maist. % by wi., plast. density, structure, o Z REMARKS
og 2agoigEe cementation, react. wHCI, geo. inter. =a g
we |EQ8 €. 8o 9 o g g
o~ |a< [+ 3 E? = w ~
9 19 Dol Suface Elevation: ~35'MSL «
t—__asphalt | ) Hand augered t6 5 ft bgs
- SILTY SAND with GRAVEL (SM): olive (5Y 4/3), moist, ~55% =
' fine to medium sand, ~30% fine igneous subangular to ! 8-inch diameter boring :
Lin -y subrounded gravel, ~15% fines [FILL] - i
i ! light yellowish brown {2.5Y §/4), ~65% fine to medium sand, _ Geotechnical samples
© N\ ~20%fines, ~15% fine gravel collected in CA Modified
21, ; SILTY SAND (SM): strong brown (7.5YR 4/6), moist, ~80% fire - drive sampler lined with 1" x
tc medium sand, ~20% low plasticity fines [TERRACE] .2.5% rings
3 | Environmental samples
collected with 4-o0z glass jars
| . and SPT sampler lined with
0.0 15" x 6" sleeves
4 _ |
_ B HS) PID = MiniRAE 2000
: photoionization detector
5 — . calibrated to 100 ppm
[\\ / 5 iscbutylene standard
GJ 3 Al e 1 o0 "PID readings are headspace
/ \l o | Sy  (HS)in resealable plastic
— L strong brown (7 .5YR 56} - bags
T' 2 | ¥ yehowish brown (1GYR 5/6)
7- ‘\ Y ' Bulk sample collected from
- 1" _ 051025 bgs
] i 12
8- -
- ‘ . f
97
10 | =
4 L . L . ] oo
t9 POORLY GRADED SAND with GRAVEL (SP}: yellowish brown {HS)
11 (10YR 5/6), moist, ~80% fine to medium sand, ~15% fine to n
PN 5004 coarse subangutar to subrounded gravel, ~5% fines ‘
21
12 ¢ E SILTY SAND (SM): pale yellow (5Y 7/2), moist, ~80% fine to -
—=150/5" medium sand, ~20% low plasticity fines
— NR i Destroyed boring by
134 — - - backfilling with medium
Bottom of boring at 13 ft bgs ! | bentonite chips hydrated in
. " ( place with potable water
t4 : — B —
Mx ‘ Froject No. 10465 000.0 Page 1 of 1




RMRK3

[ PROECT:  ENCINA DESALINATION PLANT EIR ’
Carlsbad, Califomia Log of Bormg No. GB-22
. ELEVATION A R
BORING LOCATION:  Along proposed pipeline -8 l\? SL NDDATUM
. T . "[ DATE STARTED: FINISHED" T
DRILLING CONTRACTOR:  Gregg Drilling and Testing, Inc. '130,,2?!05 [1)8;;7! ggmeo,
- - o TOTAL DEFTH (R.). Y] NT-
DRILLING METHOD:  Hollow-stem auger 13.0 EPTH () Gfgﬁﬁ?l";ﬁr’;:lce
- N P PR hd T — - il —
DRILLING EQUIPMENT: Marl Technologies, Inc. M12 w/auto hammer \[ﬂ:}gm ) FIRST : COMPL. 24 HRS.
— _ . .- I |
LOGGED BY:
SAMPLING METHOD:  See remarks AG onzzTez
) . RESPONSIBLE PROF| : " REG.NO.
HAMMER WEIGHT: 140 Ibs DROP:  301in. D o HE PROFESSIONAL | PG 6336
- SAMPLES DESCRIPTION ©
£z e |el53 NAME (USCS); color. maisl, % by wi., plast. density, structure, o Z REMARKS
L2 leg =g cementation, react. wiHC), geo. inter. Al
we |ES|E1Z%S o fr4 @
o7 8% g 2 - ul
| |@ 9| T o] Suface Elevation: -8 MSL - x
—.__osphalt o ) - Hand augered fo 5 ft bos
1, SILTY SAND with GRAVEL (SM): olive (5Y 4/3), moist, ~55% '{
| fine to medium sand, ~30% fine igneous subangular to ; 8-inch diameter boring
| 1 subrounded grave!, ~15% fines [FILL} n
! B yellowish brown (10YR 5/6), ~65% fine to medium sand, ~20% Geotechnical samples
fines, ~15% fine gravel, highly-oxidized metallic debrs, some iron collected in CA Modified
; 2- 2 J oxide staining 4 00 drive sampler lined with 1" x
HS) | 2 5" rings
i ) -]
3 ) _ Emvironmental samples
T olive (5Y 5/4) collected with 4-oz glass jars
4 . and SPT sampler lined with
i . 00 1.5" x 6" sleeves
4 : b — e —— e — - e — — - m — e :
. : SILTY SAND (SM): pale yellow (5Y 7/4), moist, ~80% fine to (HS) i
_ Lo '—, medium sand, ~20% low plasticity fines, trace gravel, trace fine : -1 :'_'Do t;x:lnz':ﬁ;ﬁ gg?;'clor
Vo asphalt i 0.0 .
5 7 T mottled white (5Y 8/1) and yelowish brown (10YR 5/8), i [P Fs‘:;;]b’ate" to :00 ) porm
1, P predominantly fine sand . isobutylene standar
6 L I5ugr olive (5Y 5/4) | PID readings are headspace]
j {HS) in resealable plastic

a T 17 | pale yellow (5Y 7/3), ~85% fine to medium sand, ~15% low
7- . ¥ plasticity fines, predominantly fine sand [BEDROCK]
-+ Ilsos

bags

7 Bulk sample collected from

~ | 0.510 4 ft bgs
NE
8- — _
9- 7
0~ e
_ 5 | (HS)
114 -
12- -
6
| | | Destroyed boring by
r 13 - - . backfilling with medium
' ’ bentonite chips hydrated in
! h N . place with potable water
14 L

1 Project No. 10065.000.0 | Page 10f 1




RMRK3

PROJEGT: ENCINA DESALINATION PLANT EIR ) .
Carisbad, Galifornia Log of Boring No. GB-23
. ELEVATION AND DATUM:
BORING LOCATION:  Along proposed pipeline ~3' MSL
-, . ~ | DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR:  (Gregg Drilling and Testing, Inc. 10/27/05 1075
TOTAL DEPTH (tt): MEASURING POINT:
DBILUNG‘METHOD. HOEI_(_)W_StiT auger 130 Ground surface
T T
DRILLING EQUPMENT:  Mar Technologies, Inc. M12 w/auto hammer eﬂ:‘;m : FIRST ) COMPL. 1 24 HRS.
. . . . } |
SAMPLING METHOD: S k! LOGGED BY:
- Deeremarks e 3 . A. Gonzalez t
; I . RESPONSIBLE PROFESSIONAL: " REG. NO.
: ; : |
HAMMER WEIGHT: 140 Ibs i DROP:  30in. ' D. Paul PG 6336 |
: SAMPLES DESCRIPTION i Q
Fole [o]48 NAME (USCS): cator, moist, % by wi., plast. density, strucurs, ] 2% REMARKS
od a4l Es cementation, react wHC!. geo. inter. ; i 2 g
A s 89
W |9 | Pol suface Elevation: =3 MSL . x
L— __asphalt e Hand augered to 5 it bgs
1+ SILTY SAND with GRAVEL (SM): olive (5Y 4/3), moist, ~55% -
= fine to medium sand, ~30% fine to coarse igneous subangular to 8-inch diameter boring
1 ¢ subrounded gravel, ~15% Fines, frace asphalt piecas n

pale olive (5Y 6/4), ~65% fine to medium sand, ~20% fines,
~15% fine gravel [FILL]

9 n 0o
{H5)

) ' i " olive (SY 5/4), trace coarse subrounded gravel |

4 - _
s = e ___. e ] 1 o0
P SILTY SAND (SM): dark gray (5Y 4/1), moist, ~70% fine to (HS)

. y / : medium sand, ~30% low plasticity fines, trace fine gravel, trace -

3 /7\ 11— asphalt pieces !

6 P g ] ~B0% fine to medium sand, ~20% Ffines, trace clayey coarse sand -

to fine gravel nodules, hydrocarbon odor

!
13
7- _
\ 14
. i 15 I pale olive (5Y 6/4), no hydrocarban odor ,
8-  —
i ;
| _
9- .

mottled pale olive (5Y 6/4) and light olive brown (2.5Y 5/6), trace ‘
fine gravel -

<]
e

Y
5 5
11- /;( .
‘g
i e 7 olive (5Y 5/3) i
12 .
Y 17 00
& ‘ 16 {HS)
13 ) Bottom of boring at 13 ft bgs B
1477\‘ d . P — P — ——— e -

Geotechnical samples
collected in CA Modified
drive sampler lined with 1" x
2.5%rings

Environmental samples
collected with 4-0z glass jal
and SPT sampler lined with
1.5" x 6" sleeves

PID = MiniRAE 2000
photoionization detector

calibrated to 100 ppm
isobutylene standard

i
I PID readings are headspace

" {(HS) in resealable plastic
bags

Bulk sample collected from 7

05105 bgs

Destroyed bonng by
backfilling with mediumn

place with polable water

bentonite chips hydrated in |

Z=S Geormatrix Project No. 10065,

000.0 Page 1 of 1




RMRIC

PROJECT: ENCINA DESALINATION PLANT EIR ‘
Carsbad, Califomia

Log of Boring No. GB-24

]

L ELEVATION AND :
BORING LOCATION:  Along proposed pipeline ~36' MSL DATUM
B . . DATE STARTED: DATE FINISHED:
DRILUNGEQPTITRACTOI_R: “Gregg Drilling and Testing, Inc. - 10/27/05 10/27/05
. TOTAL DEPTH (fL.): MEASURING POINT:
DRILLING METHOD: Hollow-stem auger - 130 | Ground surface
. T . ! .
DRILLING EQUWPMENT:  Marl Technologies, inc. M12 w/auto hammer 5&:2; e FIRST  COMPL ) 24HRS
c I \
LOGGED BY:
SAMPLING METHOD: See remark's o A. Gonzalez
| . RESPONSIBLE PROFESSIONAL; ' REG.NO. |
M T: ! ; . !
HAMMER WEIGH 140 Ibs { DROP;  30in D. Paul ' PG 6336
- SAMPLES DESCRIPTICN @
Ez e (248 NAME (USCS): color. moist, % by wt., past. density, structure, aZE REMARKS
%é E-g g £49 cermentation, react wHC!, geo. inter. & %‘ 8
w |®|®o| SufaceElevation: -3 MSL ) , z
POORLY GRADED GRAVEL {GP): mottled light gray (5Y 7/1} : i Hand augered to 5 ft bgs
4, and gray (5Y 5/1), ~95% fine fo coarse gravel, ~5% sand, - :
F ’-*\. subangular to subrounded ! &-inch diameter boring
1 \ SILTY SAND with GRAVEL (SM): light olive brown (25Y 54}, [ : 7|
| ! \ moist, —~55% fine to medium sand, ~30% fine to coarse ;’ | Geotechnical samples
i ‘subangular to subrounded gravel, ~15% fines [FILL] / collected in CA Modified
2 2 - SILTY SAND (SM): yellowish brown (10YR 5/8), moist, ~80% - * drive samplar lined with 1" x
fine to medium sand, ~20% low plasticity fines [TERRACE] . 25" rings
3| P Environmental samples
i collected with 4-0z glass jarg
- I and SPT sampler lined with
1.5" x 6" sleeves
4~
_ : N PID = MiniRAE 2000
i photoionization detector
.5 - . calibrated to 100 ppm
: | 7 - i tandard
C- \/ POORLY GRADED SAND (SP); motlled yellow (2.5Y 7/6) and | op |isobubylene standar
- 3 ’t\: 7 black {2.5/N), maoisl, ~95% fine to medium sand, ~5% fines | L readings are headspace
I I\ 19 (HS) in resealable plastic
~ [ - bags
“-.‘ 7
7- " Bulk sampie collected from
-4 pale yellow (2.5Y 714) - 0-5102.5M bgs
; 1% | ¥
B—| : -
g — S —
strong brown (7.5YR 5/8), fine to coarse sand
' 00
| HS)

medium sand, ~15% fines

SILTY SAND (SM): light gray (2.5Y 7/1), moist, ~85% fine to .

Bottom of boring at 13 R bgs

Destroyed boring by
backfilling with medium
bentonite chips hydrated in -
place with potable water

Page 1 of 1
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RMRK3

PROECT. ENGINA DESALINATION PLANT EIR .
CanSbad, Callfomla LOg Of Borlng NO. GB‘25
BORING LOCATION:  Along proposed pipeline E;%Yﬁgﬁ AND DATUM:
. . DATE STARTED: DATE FINISH
DRILLING CONTRACTOR:  Gregg Drilling and Testing, Inc. 10/27/05 ,[ 1027105 ED:
o | TOTAL DEPTH (R.): f INT:
DRILLING METHOD: Hand auger 25 ®) gﬁgﬁ:g':ﬁgg ce
o DEPTHTO  TFIRST COMPL. |24HRS.
DRILLING EQUIPMENT: Hand auger
" 9 WATER , o
SAMPLING METHOD: See remarks ;Oﬁf:z:réz
- . ' IBLE PRO I : ' REG.NO.
HAMMER WEIGHT: 140 Ibs DROP:  30in. RDES::L:S & PROFESSIONAL ‘ Péeeg:(s)s
- SAMPLES ' DESCRIPTION 1) 4
FSle [2l58 NAME (USCS): color, moist, % by wi,, plast. density, structure, aZE REMARKS
Le 2o B £5 _ cementallon, react wHC!, geo. inter. Egg
o~ |54 gl@s .
" w  SuraceElkevation: ~3MSL__ i
—‘\ POORLY GRADED GRAVEL {GP). mottled light gray {5Y 7/1) / Hand augered to 2.5 ft bgs
» and gray (5Y 5/1), ~85% fine to coarse gravel, ~5% mediurn / -
i sand, subanguiar to subrounded [FIL 1 ] -/ 3-inch diameter boring
1 4\ SILTY SAND with GRAVEL (SM): light olive brown (25Y 514), B
N \lTIOISI ~55% fine tc medium sand, ~30% fine to coarse i Geotech samples collected
' subangular to subrounded gravel, ~15% fines / in resealable plastic bags;
24, SILTY SAND {SM): dark yellowish brown {10YR 4/6), maist, . environmental samples
~80% ﬁqe to medium sand, ~20% low plasticity fines 0.0 collected in 4-oz glass jars
Bottorn of boring at 2.5 ft bgs HS
3- ° e 9 | ™ | pip = MiniRAE 2000 ‘
photoionization detector !
h calibrated to 100 ppm
; 4 isobutylene standard
: : ! PID readings are headspace
! " (HS) in resealable plastic
5- - bags
- - Bulk sampie collected from
6 0510251t bgs
- - Concrete slab encountered
at25ft bgs
7- = '
B E | Destroyed boring by
: : ! backfilling with medium
8- - } bentonite chips hydrated in
! place with potable water
9 .
10+ B
114 i .
1
12 -
13 4
l h i
14 —
P& Geomatrix E Project No. 10065.000 0 Page 1 of 1




| :
' PROJECT- ENCINA DESALINATION PLANT EIR
Carisbad, Califomia Log of Boring No. GB-26
L ELEVATION AND DATUM:
BORING LOCATION:  Along proposed pipeline ~36' MSL
- o DATE STARTED. DATE FINISHED:
DRILLING CONTRACTOR:  Gregg Drilling and Testing, Inc 10127105 10127105
‘ TOTAL DEPTH (A): MEASURING POINT;
T'LUNG METHOD. VHo"l_l?w-stem auger 13.0 __ . Ground surface
" DE| ' FIRST ' . T24 .
DRILLING EQUIPMENT:  Mar! Technologies, Inc. M12 w/auto hammer 10 (FIRST - (COMPL. | 24HRS
_ o . . |
- LOGGED BY:
SAMPLING METHOD: Sfa?remarks o A. Gonzalez
: ] . RESPONSIBLE PROFESSIONAL : REG. NO.
HAMMER WEIGHT: 140 Ibs : CROP:  30in. D. Paul PG 6336
- SAMPLES DESCRIPTION 0]
FZle (o238 NAME (USCS): color, moist, % by wi., plast. density, stnuciure, c ZE REMARKS
hie 8o 2 z5 cementation, react wHC, geo. inter. 55
o z 2c - i~
A 1B B, Sufface Elevalion:  ~36'MSL o
—, POORLY GRADED GRAVEL {GP): mottled light gray (5Y 7/1) 7l Hand augered to 5 it bgs
1, '\and gray {5Y 5/1), ~95% fine lo coarse gravel, ~5% sand, -
subangular to subrounded [FILL] / 8-inch diameter boring
1 [\ SILTY SAND with GRAVEL (SM): light olive brown {2.5Y 5/4), -
\ moist, ~55% fine to mediuvm sand, ~30% fine io coarse Geatechnical samples
: isubangular to subrounded gravel, ~15% fines collected in CA Modified
2, - SILTY SAND (SM): strong brown (7.5YR 4/6), moist, ~80% fine 0.0 | drive sampler lined with 1" x
' 1o medium sand, ~20% low plasticily fines [FERRACE] HS) | 2.5 fings
3 N Environmental samples !
collected with 4-0z glass jars
— g and SPT sampler lined with
4 1.5" x 6" sleeves
| PID = MiniRAE 2000
" photoionization detector
g5 L . — calibrated tc 100 ppm
,: 7 yellowish brown {10YR 5/6) | isobutylene standard
_ : I |
3 P13 L : PID readings are headspace|
5 N ; POCRLY GRADED SAND (SP): mottled pale yellow (2.5Y 7/4) i eading P2
{ V24!  andblack (2 5MN), moist, ~96% fine to medium sand, ~5% fines : LHS) in resealable plastic
i , 2 ags
4
7- . : Bulk sample collected from
9 1 0.510 2.5 f bgs
- mottled pale yellow (2.5Y 8/4) and black (2.5/N) 00 b .
] " HS)
g mattled pale yellow (2.5Y 8/3) and black (2.5/N) . I
9 i
i T mottled pale yellow [2.5Y 7/4) and black (2.5/N) B
10 - -
10
117 A 2 ‘
Y 30
_ 9
12= -
' 14
6 11 . Destroyed boring by
13 - - - 3 backfilling with medium
| Bottom of boring at 13 ft bys bentonite chips hydrated in
- “ place with potable water
2_771‘}7 H e S O N
H ’&' Geormatrix | Project No. 10065.000.0 Pagetoft



RMRK3

PROJECT: ENCINA DESALINATION PLANT EIR . T
Carlsbad, Califomnia Log of Bormg No. HA-1
. . ELEVATICN AND CATUM: !
BORING LOCATION:  Southeast of Tank #5, in basin ~31' MSL :
T DATE STARTED: DATE FINISHED: ~~ 71
DRILLING CONTRACTCR:  NA 10/20/05 TE 10;50‘,05 i
o | TOTAL DEPTH (R ): MEASURING POINT ‘
DRILLING METHOD: Hand auger B 1.0 Ground sur]face _
DEPTH TO TFIRST COMPL. 24 HRS.
DRILLING EQUIPMENT: Hand auger [ I [
a d ug - WATEF(D . o |
tOGGED BY:
SAMPLING METHOD: Grab J. Kiein
RESPONSIBLE PROFESSIONAL: REG. NO.
HAMMER WEIGHT: NA DROP: NA D. Paul PG 6336
SAMPLES DESCRIPTION o) ;
Ez e ‘ ol 8 NAME (USCS}: color, moist, % by wt., piast. density, structure, o Z 3 REMARKS !
2o E— =5 cementation, react. wHCI, geo. inter. T2 9 |
o~ = ’==‘8 gg———- - =9
2 0! Surface Elevation: =31’ MSL « B
.. asphalt | 3-inch diameter boring
— 5 POORLY GRADED SAND with GRAVEL (SP). olive brown 00
' (2.5Y 4/3), moist, ~60% fine to coarse sand, ~40% fine angularto /— . PID = MiniRAE 2000
] / 4 (Hs)
1 \ “subangular gravel [FILL] photoionization detector
| \CLAYEY SAND (SC): light brownish gray {10YR 6/2), ~60% ﬁne calibrated to 100 ppm
! sand, ~40% medium plasticity finres [BEBDROCK] iscbutylene standard
2 ! Bottom of boring at 1 & bgs N
PID readings are headspace]
7] . {HS) in reseatable plastic
3 | bags
_ ﬂ Refusal at 1 fi bgs
4+ I Destroyed boring by
i ! backiilling with medium
: i bentonite chips hydrated in
5 - - place with potable water
6 _
1
74 _
8 _
9 = ’
: i
| ! | _
10 '
1" s
12- .
_ ; _ i
13- ‘
: i |
14 | e

J Project No. 10065.000.0 Page 10f 1



[proVECT: ENCINA DESALINATION PLANT EIR , SN tia |
Carisbad, California Log of Boring No. HA-2 }
BORING LOCATION:  Northeast of Tank #4, in basin ‘ E;%Vﬁ”g? AND DATUM: :
- - - v oam e e i e mn |
] | DATE STARTED: DATE FINISHED. .
DRILLING CONTRACTOR:  NA ) ) ' 10/20/05 10/20/05 i
] 1 TOTAL DEPTH (fty MEASURING POINT:
DRILLING‘ .DiﬂETHOD. Hapsl auger 11.3 Ground surface
; DEPTHTO | FIRST COMPL. "24 HRS.
F’?I_I.'LING EQUIPMENT: Hand auger WATER | : :
LOGGED BY:
| SAVPLINGMETHOD: _ Grab J_Kiein e
) ) RESPONSIBLE PROFESSIONAL: REG. NO.
HAMMER WEIGHT:  NA DROP:  NA D. Paul : PG 6336
i -SAMPLES DESCRIPTICN o
e (o538 NAME (USCS): color, maist, % by wi., plast. density, structure, o Z g REMARKS
&8 24 BlE5 cementaton, react. wHGI, geo. inter. 22
o~ IgZ st8c- - 5 ‘a
i 91T @  Surface Elevation.  ~30' MSL L«
i —_asphatt 1 ¢ 3-inch diameter boring
- * ~ POORLY GRADED SAND with GRAVEL (SP): ofive brown —
(2.5Y 4/3), moist, ~60% fine to coarse sand, ~40% fine gravel 4 00 PID = MIiniRAE 2000 i
Lin \[FILLI o ' photoionization detector !
— o {HS) . ;
TN CLAYEY SAND (SC): light brownish gray (10YR 6/2), moist, - calibrated to 100 ppm ;
: \~60% fine sand, ~40% medium plasticity fines [BEDROCK] . isobutylene standard
2 i Bottom of boring at 1.25 ft bgs — '
! ! PID readings are headsp
‘ - 7 (HS) in resealable plasﬁcacj
C 34 bags
; . Refusal at 1.25 ft bgs
4 7 Destroyed boring by
| ] backfilling with medium
bentonite chips hydrated in
5 . place with potable water
I
6 ! -
i 7 n
i
i
. 8 -
]
g_ -
7] N i
10| - i
] .
M- -
12+ _
134 =
of W —— S , T “
z =S Geonmatrix ) }ProjectNoJOOGS.DOOOVA“ er;gg}on |




RMRK3

[PROJECT ENCINA DESALINATION PLANT EIR

Carisbad, California Log of Boring No. HA-3
. . ELEVATION AND DATUM:
BORING LOCATION:  Southwest of Tank #5, in basin ~31' MSL DATUM
e — " DATE STARTED: DATE FINISHED:
. DRILLING CONTRACTOR: NA 10/20/05 10/20/05
- TOTAL DEPTH (it} MEASURING POINT:
DRILLING METHOD:  Hand auger 23 " Ground surface
DEPTHTO ' FIRST COMPL.  !24HRS. '}
- DRILLING EQUIPMENT: Hand auger ! !
g B WATER ) L 0 |
: LOGGED BY:
: T 7 77 | RESPONSIBLE PROFESSIONAL: £6. NO.
, HAMMER WEIGHT:  NA DROP:  NA D sPaul OFESS : Il;G 6335
SAMPLES DESCRIPTION \ o
i Ez|le Jelwa NAME (UUSCS): color, moist, % by wi., plast. density, structure, ' o Z REMARKS
cad ey 28 cementation, react. wHCI, geo. inter. z94
; g = g z E B2 — i &:J =
 |®| Do) suface Elevaion:  ~31' MSL ) «
i | POORLY GRADED GRAVEL (GP): dark gray (2.5Y 4/1), /_- 3-inch diameter boring
: — ~100% fine gravel, anqular to subangutar [FILL] a
POORLY GRADED SAND with GRAVEL (SP): olive brown PID = MiniRAE 2000
Lin (2.5Y 4/3), moist, ~60% fina to coarse sand, ~40% fina gravel, N photoionization detector
N trace asphalt pieces | calibrated to 100 ppm
0.0 isobutylene standard
PRI | : . _ | s
— CLAYEY SAND (SCy): light prowmsh_gray (10YR 6/2), moist, — PID readings are headspace
= . \~60% fine sand, ~40% medium plasticity ines [BEDROCK] _ _ ~ - {HS) in resealable plastic
3 Bottom of boring at 2.25 ft bgs bags
- — .
. L Refusal at 2.25 ft bgs
44 . Destroyed boring by
i | backfilling with medium
bentonite chips hydrated in
5 C ] place with potable water
6 _
T |
|
8- ; -
gﬁ
- . |
10— .
11 = -
124 =
! | i
1
13 :‘
1l -

Project No. 10065.000.0 Page 1 0of 1




RMRK}

| PROJECT: ENCINA DESALINATION PLANTEIR

Carisbad, Califomia Log of Bormg No. HA-4
- . T -
. BOR.NG LOCATION NDrth of Tank #4. 4] bas|n E;E(;:Ahng){‘ AND DATUM:
o o . o DATE STARTED: DATE FINISHED:
 DRILLING CONTRACTOR: ~ NA 10/20/05 10/20/05
_ TOTAL DEPTH (R): MEASURING POINT:
_DRILUNG METHOD:  Hand auger 1.8 S Ground surface
DEPTHTO FIRST COMPL. "24 HRS.
. DRILLING EQUIPMENT: Hand auger ! ! )
-. g WATER I 1 o
| SAMPLING METHOD:  Grab 50?'?;2 By:
P o RESPONSIBLE PROFESSIONAL: ""REG. NO.
H : s |
; HAMMER WEIGHT NA DROP. NA D. Paul . PG 6336
- SAMPLES DESCRIPTION o}
gL - 8 NAME (USCS): color, moist, % by wt., plast. density, structure, a Z £ REMARKS
%g 5 g% cementaﬁon,‘_react wiHCI, geo. inter. o % g
E 52 ;
Z B ©| Surace Elevalion:  ~30 MSL L4
asphalt S 3-inch diameter boring
1 POCRLY GRADED SAND with GRAVEL {SP): olive brown 1 ]
\ (2.5Y 4/3), moist, ~60% fine to coarse sand, ~40% fine gravel PID = MiniRAE 2000
Ny FitL] o photoicnization detector
. CLAYEY SAND (SC): mottled light brownish gray (10YR 6/2) and - 00 calibrated to 100 ppm
z olive brown (2.5Y 4/3), moist, ~70% fine to medium sand, ~30% {HS) |isobutylene standard
2 medium plasticity fines [FILL] /. . :
\29ht brownish gray (10YR &/2), ~60% fine sand, ~40% medium P1D readings are headspace
7] lasticity fines [BEDROCK] / ] (HS) in resealable plastic :
3 Bottom of boring at 1.75 ft bgs _ bags
. ' . Refusal at 1.75 ft bgs
4+ : Destroyed boring by
i B backfilling with medium
: bentonite chips hydrated in
5 : place with potable water
6- : )
. i
| ; -
7- i
8 T - .
g
94 i
10 .
114 .
12
13+ —
— i ]
14 - ' T T
s Geormatrix | Project No. 10065.000.0 Page 1 of 1




RMRK3

PROJECT, ENCINA DESALINATION PLANT EIR . |
Carlsbad, California LDg of Bor'ng No. HA-5 |
. . L :
BORING LOCATION. West of Tank #4, in basin E;%vﬁgr AND DATUM
i ] DATE STARTED: DATE FINISHED:
| DRILUNG CONTRACTOR:  NA 10/20/05 10/20105
TOTAL DEPTH {ft.): RIN :
DRILLING METHOD:  Hand auger 2% AL DEPTH {ft.) g&rgﬁ’l::d sﬁ ;:érér
— 128 -y ... .|Groundsurface
DRILLING EQUIPMENT:  Hand auger foLr IO RSt i COMPL.. ! 24 HRS.
- B t 1. [
SAMPLING METHOD: Grab j:KE IEG‘EiIE: BY:
. ¥
HAMMER WEIGHT:  NA DROP:  NA BES;;:;S'BLE PROFESSIONAL: ! 35%233
T SAMPLES ¢ DESCRIPTION 0
~E e |o|52 NAME (USCS): color, morsl, % by wi., plast. density, stucture, a Z £ REMARKS
Lo (25 2z5 cementation, reacl wHCI, geo. inter. =0 g
L= EZ E|52 T<28
___|® |®|™o]| Suface Elevation: ~30'MSL =
POORLY GRADED SAND (SP): light olive brown (2.5Y 5/3), 3-inch diameter borin
J g
1, maist, ~100% fine to medium sand [FILL}
: | o |PID=MiniRAE 2000 ‘,
CLAYEY SAND (SC): mottled light olive brown (2 5Y 5/3) and (H5) |Photoionization detector
. light brownish gray (10YR &/2), moist, ~70% fine to medium . calibraled to 100 ppm
| ) sand, ~30% medium plasticity fines isobutylens standard
PiD readings are headspacs
2 ] E ight brownish gray (10YR 6/2), ~60% fine sand, ~40% medium | {HS) in resealable piastic
3 \plasticity fines [BEDROCK] - bags
- Bottom of boring at 2.75 f bgs _ Bulk sample collected from
i0.51t0 1 ft bgs
4~ - i
_j Refusal at 2.75 ft bgs
5+ - Destroyed boning by
' backfilling with medium
7] - bentonite chips hydrated in
6| place with potable water
7 ] ‘ B H
| 5 5 i
| |
8- _
!
9- |
10— s
" |
114
” ‘ 7
13 -
| -
141 !

Project No. 10065.000.0 Page 10of 1




RMRK)

PROJECT: ENCINA DESALINATION PLANT EIR P
Carlsbad, California Log of Boring No. HA-6
. . EL DA :
BORING LOCATION:  Southwest of Tarnk #4, in basin _;‘fﬂgﬁ AND DATUM
DRILLING CONTRACTOR:  NA ?SIZEO%';RTED: ?S}rgo';g‘és HED:
. e TR, -
DRILLING METHOD: Hand auger ;%m OEPTHIL gﬁgﬁgﬁizﬁgggg
B - DEPTHTO | FIRST COMPL. 24 HRS.
DRILLING EQUIPMENT: Hand auger ! ' !
9 L wAER L L
SAMPLING METHOD:  Grab hoﬁﬁain Y-
HAMMER WEIGHT:  NA DROP:  NA EESPP;SSIBE PROFESSIONAL. %655305
- SAMPLES : DESCRIPTION ©
FT |2 elx8! NAME (USCS). color, moisl, % by wi,, plast. density, structure, aZE REMARKS
Le B g|E|2% cementation, react. wHCI, geo. inter. T2
o™ £ Ll =
A | B |DBo| Surace Elevation.  ~30' MSL |
™. POORLY GRADED GRAVEL (GP): dark gray (2.5Y 4/1), I 0.0  3-inch diameter baring
. —\'\—100% fine gravel, angular to subangular [FILL] o (HS)
POORLY GRADED SAND with GRAVEL (SP): olive brown PID = MiniRAE 2000
1 (2.5Y 413), moist, ~60% fine to coarse sand, ~40% fine gravel 7 photoionization detector
CLAVEY SAND (SCY): light brownish gray (10YR 6/2), moist, . calibrated to 100 ppm
2 ~60% fine sand, ~40% medium plasticity fines [BEDROCK] " isobutylene standard
2 - — |
: Bottom of boring at 2 # bgs PID readings are headspac
n N {HS)} in resealable plastic
3 bags
- - Relusal at 2 ft bgs
4- 7 Destroyed boring by
-~ n backfilling with medium
bentonite chips hydrated in
5 - — place with potable water
6
° .
7 _
8 — _
7] 7
g 7] 7 1
10 ] :
11- 5 =
| | 4
12+ ' .
13- .
i 14 - — — — =
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RMRKI

PROJECT: ENCINA DESALINATION PLANT EIR ) |
Caﬂsbad. California LOg Of BOI’ing NO. HA‘7 '
BORING LOCATION:  Southeast of Tank #4, in basin E;%V?;'rlsof AND DATUM: i
e w ' DATE STARTED: DATE FINISHED: o
ORILING CONTRACTOR: NA i 10/20005 10/20/05
TOTA ) MEA! :
DRILLING METHOD: Hand auger . 100 L DERTHIT) Gfozzglzﬁr'f);éf
- ) ) T 7 3 T
DRILLING EQUIPMENT: Hand auger : Svi%To  FIRST  COMPL. | 24 HRS.
o oo i e [ 1 .
SAMPLING METHOD:  Grab ! "] Klein ’
. - Jp— ' 4 . - . —
HAMMER WEIGHT NA DROP: NA BES;;:‘:SBLE PROFESSIONAL: ’ gésﬁggs
- SAMPLES DESCRIPTION 9 |
ce e |2 2 NAME (USCS): color, moist, % by wt,, plast. densily, struciure, o z = REMARKS
) 3 E'O' oizL cementation, reacl. wHCI, geo. inter. =0 g
| 4= |52 522 - rie
| A | @ BG| Sutace Elevation: ~30"MSL bl i
' L. asphalt o - ! 3-inch diameter boring i
1, h POORLY GRADED SAND with GRAVEL (SP): olive brown 4 01 !
. (2.5Y 4/3), moist, ~60% fine o coarse sand, ~40% fine angular to (HS)  pip = MiIniRAE 2000 J
1 \subangular gravel [FiLL] ) o 717 . photoionization detector
i CLAYEY SAND (SC): light brownish gray {10YR 6/2), moist, £ | - catibrated to 100 ppm
~60% fine sand, ~40% medium plasticity fines {BEDROCK] / isobutylene standard
P24 Bottom of boring at 1 ft bgs N .
' : PID readings are headspace
i 7 b (HS) in resealable pastic
3 : _| bags ]
= ! ! Bulk sample collected from
4 i H 0.25t00.5ftbgs
. ' Refusal at 1 ft bgs
54 - Destrayed boring by
backfilling with medium
1 bentonite chips hydrated in
6 _ place with potable water
7 . ;
|
8 —
. ﬁ
9 ,
.
10— s
E i
11 : . !
12- -
B |
13- .
¥
- B
14— : —-
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PROJECT: ENCINA DESALINATION PLANT EIR L Ao
; Carisbad, Califomia Log of Boring No. HA-8
. . ELEVATION AND DATUM.
BORING LOCATION:  Easl of Tank #2, in basin Co ML WM
DATE STARTED: . DATE FIN ;
: DRILLING CONTRACTOR:  NA 10/19/05 : OﬁgloéSHED
: TAL DEPTH (1) MEASURING POINT:
| DRILLING METHOD:  Hand auger ;oo ) " | Ground surface
e DEPTHTO  'FIRST  'COMPL. |24 HRS.
DRILLING EQUIPMENT: Hand auger ! ! i
° o T :.VOGGEATERD B —
SAMPLING METHOD: Grab 1. Klein '
} RESPONSIBLE PROFESSIONAL: REG. NO.
MER WEIGHT: DROP: |
HAM NA NA D. Paul | PG 6336
< SAMPLES DESCRIPTION ! o
Fg e o8 NAME (USCS): color, moist, % by wi., plasl. density, structure, : aZ g REMARKS
La B4 2z cementation, reacl. w/HCL, geo. inter. : T2 g
B2 |Eg Elss nhy
v | 0Dy | siuface Elevation.  -45 MSL x ]
l POORLY GRADED SAND with GRAVEL (SP): dark grayish 3-inch diameter boring
- brown (10YR 4/2), moist, ~80% fine to coarse sand, ~20% fine :
? — ~._angularto subangulargravel[FRLL) T a0 . PID=MiniRAE 2060
1= CLAYEY SAND (SC): grayish brown {10YR 5/2), ~80% fine B (HS) photoionization detector
_ i sand, ~20% medium plaslicity fines | calibrated to 100 ppm i
. isobutylene standard
2- . . :
Bottom of boring at 2 ft bgs ; PID readings are headspaco)
- 1 { (HS) in resealable plastic
3-{ bags
- — Refusal at 2 ft bgs
4‘; - Destroyed boring by
il _ backfilling with medium
| : bentonite chips hydrated in :
[ - place with potable water
: _
85 _
7- -
8 _
9- o =
i
10 l
11+ - '
12 =
13 !
14 } —_——— e . - — e mne m e e ——— )
&"Geomah‘:x Project No. 10065.000.0 ' Page 1 of 1
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PROJECT: ENCINA DESALINATION PLANT EIR .
Carisbad, California Log of Boring No. HA-8
. . ELEVATION AND DATUM:
BORING LOCATION:  Northeast of Tank #3, in basin ~45' MSL D DATUM
DR]LUNG CON'TRAC'I_'OR_;\IA ST DATE STARTED: DATE FINISHED:
’ 2101905 || 10/19/05 ]
] TOTAL DEPTH (R.): MEASURING POINT:
DRILLING METHCD:  Hand auger . 45 Ground surface
B ‘ ‘DEPTHTO  'FRST COMPL. ' 24 HRS.
DRILLING EQUIPMENT: Hand auger “WATER 1 : Il
LOGGED BY:
SAMPLING METHCD:  Grab J. Klein
- RESPONSIBLE PROFESSIONAL: : REG. NO.
: HAMMER WEIGHT:  NA DROP:  NA 'D. Paut ' PG 6336
SAMPLES DESCRIPTION ! o
o e [2]58 NAME (USCS): color, maist. % by wt.. plast. density. truclure, ‘ aZE REMARKS
ad oy olEs cemenlation, react. wHC), geo. inler. o w
W= |E2 ElBE ' " 90 ezl
B |5 Po| Suface Elevation. 45 MSL o o o e
POCRLY GRADED SAND (SP): dark yellowish brown 3-inch diameter boring
1 (10YR 4/4), moist, ~95% fine 1o madium sand, ~5% fines, trace ~
+ I asphalt pieces and clay nodules [FILL] Bulk sample collected from
L 7 2103 ftbgs
| Relfusal at 4.5 ft bgs
21 , — -
H y wet Destroyed boring by
7 ! - backhiling with mediom
3 ' bentonite chips hydrated in
place with potable water
]
4 -
~ i
Bottomn of boring at 4.5 # bgs
5—- : _
6— !
!
7- i
81 =
G+ _
104 .
4 i -
11 =
12+ -
13- l
L — ’
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RMRK3

PrROJECT. ENCINA DESALINATION PLANT EIR . T T
Carlsbad, California Log of Boring No. HA-10
ELEVATION AND DATUM:
BORING LOCATION: Southwesi of Tank #2, in basin ~45' MSL e
) DATE STARTED: | DATE FINISHED:
DRILLING CONTRACTOR:  NA 10/19/05 10/19/05
TOTAL DEPTH (R.): MEASURING POINT;
DRILLING METHOD: Hand auger 3.0 | Ground surface )
DEPTH TO FIRST COMPL. "24 HRS. :
DRILLING EQUIPMENT:  Hand auger ] WATER : : : o i
LOGGED BY:
SAMPLING METHOD:  Grab J. Klein
T RESPONSIBLE PROFESSIONAL . " REG.NO.
: : ]
HAMMER WEIGHT: NA DROP: NA 0. Paul ' pG 6336
SAMPLES DESCRIPTION ©
Ez (o |olwg NAME (USCS): color, moist, % by wt, plast. density, structure, Z = REMARKS
& w [a) E
ag oglaelfs cementation, react. wHCI, geo. inter. =0 &
8= |E2| 5|52 s
W B Surface Elevalion: ~45'MSL o ]
POORLY GRADED SAND with GRAVEL {SP): dark grayish 0.0 3-inch diameter boring
4 - brown (10YR 4/2), moist, —~65% fine to coarse sand, ~30% fine - (HS)
’ angular to subangular igneous (diorite) gravel, ~5% fines [FILL] ! PID = MiniRAE 2000
1 | CLAYEY SAND (SC). strong brown (7 5YR 4/6), moist, ~70% B photoionization detector
- ~ _fine o medium sand, ~30% medium plasticity fines N cakbrated to 100 ppm
b POORLY GRADED SAND {SP): strong béown (7.5YR 4/6), isobutylene standard
2 . Jnoisl, ~85% fine to medium sand, ~5% fines _ _ _ _ _ ] )
_ CLAYEY SAND (SC). mottled strong brown {T.5YR 4/6)and i PID rgaadmgs are heads‘paoe
grayish brown (10YR 5/2), moist, ~60% fine o medium sand, (HS) in resealable piastic
3-° | j{ ~40% medium plasticily fines = bags
\grayrsh brown (10YR §/2) !
- Bottom of boring at 3 ft bgs ] Bulk sample collected from
: Cto1ftbgs
4- R
3 B Refusal at 3 ft bgs
5 . Destroyed boring by
' backfilling with medium
7] 7 bentonite chips hydrated in
6 N place with potable water
7 !
!
B+ . |
9 N
| |
10 -
11
. N
12 f
_ | ,;
13+ : B
| |
: B
14 - | |
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RMRK3

PROJECT. ENCINA DESALINATION PLANT EIR
Carlsbad, Califomia

Log of Boring No. HA-11

BORING LOCATION:  West of Tank #3, in basin E;%Vﬂgg AND DATUM:
) ] B DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR:  NA 10/19/05 10/19/05 |
TOTAL DEPTH (A% MEASURING POINT: [
RILLING METHOD: ;
DRI Hand auger 4.0 . Ground surface
' : DEPTHTO FIRST COMPL. "24 HRS.
DRILLIN?EQUIPMENT. Hand agger WATER - : 3 : .
) LOGGED BY: i
SAMPLING METHOD:  Grab . N L 1. Klein 7 i
' RESPONSIBLE PROFESSIONAL: " REG.NO.
HAMMER WEIGHT- ! DROP: 1
E NA | NA D. Paul | PG 6336
- SAMPLES | OESCRIPTION ©
g e lwiy¥ NAME (USCS): color, moist, % by wt,, plast. density, structure, o= E REMARKS
L8 1258 £5 cementation, react. w/HCI, geo. inter, a9 8
&) cf p|2e - w
@ 8 |%0| Suface Elevation: -3¢ MSL x
S —~._spilled/hardened bunker oil i 3-inch diameler boring
1, POORLY GRADED SAND {SP): dak yellowish brown -
(10YR 4/4), moist, ~95% fine to medium sand. ~5% fines, trace ! po | PID= MiniRAE 2000
1 ] asphalt pieces [FILL] 7 HS) photeicnization detector
] calibrated to 100 ppm
' isobutylene standard
24 - . . .
2 ' mottied with yellowish brown (10YR 5/4) ‘ PID readings are headspace]
T - {HS) in resealable plastic
3. L s - bags
CLAYEY SAND (SC): grayish brown {10YR 5/2), moist, ~60%
- fine ic medium sand, ~40% medium plasticity fines [BEDROCK] , Bulk sample collected from
3 ' 0.5t0 1.5t bgs
4 - .- - -
\l of bori ftb
| Bottom ing at 4 ft bgs Refusal at 4 ft bgs
5 — Destroyed boring by
backfilling with medium
1 1 bentonite chips hydrated in
6 | place with polable water
7- . ‘
]
8- : N
9 !
10+ -
11 i = :
} ;
12 + .
13- .
g4 L

; .
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RMRKJ

ENCINA DESALINATION PLANT EIR

Fiou:—:c*r:
: Carisbad, California

| Log of Boring' No. HA-12 |

‘ . . ELEVATION AND DATUM: ]
‘ BORING LOCATION:  West of Tank #2, in basin ~45' MSL ’{
' DATE STARTED: DATE FINISHED: i
! DRILLING CONTRACTOR: NA 10/18/05 | 10/18/05
) i ~ | TOTAL DEPTH (R): " MEASURING POINT: !
i F}RILLING METHOD: I-_|ar}d auger _las | Ground surface _ —‘
[ _ DEPTHTO  [FIRST | COMPL 24HRS.
DRILLING EQUIPMENT:  Hand auger WATER L i
PLING METHOD. Grab - LOGGED BY:
SAMPL . Gra J. Klein ) : )
RESPONSIBLE PROFESSIONAL: REG. NO.
: : 1
 HAMMER WEIGHT:  NA l DROP: NA D. Paul | PG 6336
SAMPLES DESCRIPTION )
Ez |y ®|=2 NAME (USCS). color, maist, % by wi., plast. density, structure, o ZE REMARKS
%2 128glB|25 camentation, react WHG, geo. inter. &9
O~ Im<L| B 2 £ | =
® @By Erface Clevation: _ ~45'MSL. _ N ‘f 7 "
: SILTY SAND (SM): dark brown (7.5YR 3/2), maist, ~80% fine to 0.0 3-inch diameter boring
4! - medium sand, ~20% low to medium plasticity fines [FiLL] 4 1)
1 i PID = MiniRAE 2000
CLAYEY SAND (SC): strong brown (7.5Y 4/6}, moist, ~70% fine gg:g:::zjzﬂk:g gz‘:gor i
- H - o, H ﬁ i —
to medium sand, ~30% medium plasticity fines isobutylene standard
2- 2 - _ 0.0
{ HS) | PID readings are headspace
mottled grayish brown (10YR 5/2) {HS) in resealable plastic
3~ N bags
caliche
— ; - | Bulk sample collected from
, 1.510 2 ft bgs
4, grayish brown (10YR 5/2) [BEDROCK] 00 bg
— (HS}
7 Bottom of boring at 4.25 ft bgs Refusal at 4.25 #t bgs
5 - Destroyed bening by
X backfilling with medium
N - bentonite chips hydrated in
6 place with potable water
7 i 8
1 1
8- u
9 ] j
o] ||
11 4
12- .
13#
14 - l - —
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1.0 INTRODUCTION

1.1 Purpose and Scope

This report presents the results of our geotechnical and environmental investigation at the
proposed Carlsbad Seawater Desalination Project site located at the Encina Generating Station in
Carlsbad, Califormia (Figure 1, Vicinity Map). The project will include construction of an intake
pump station (at the southwest corner of the power plant), a desalination facility (at the location

of existing Tank No. 3), associated piping, extension of the existing roadway east of the
desalination facility, and new at-grade parking.

We anticipate the new wet well and intake pump station will be constructed near the
southwestern corner of the Generating Station (Figure 2). The top of the wet well is proposed at
an elevation of +10 feet and the base of the wet well is planned at approximately 25 feet below

existing grade {or at an elevation of approximately —15 feet mean sea Jevel (MSL) (PBS&J,
2003)).

The desalination structure is proposed to have two different lowest finish floor elevations. The
Reverse Osmosis {RO) Building is proposed at a finish floor elevation of 36.5 feet MSL. The
Pre-treatment Filters Building is proposed at a lowest finish floor elevation of 27.5 feet MSL.
Minor filling and excavation on the order of 5 to 10 feet 1s anticipated for the RO Building and
the Pre-Treatment Filters Building, respectively. The existing tank will be removed and the
existing site piping will be re-routed as part of the construction. Investigation for the purpose of

designing the pipelines assoctated with the proposed improvements was not part of this scope of
work.

It was reported that the existing tank was constructed on a bed of heavy oil to reduce the potential
for leaking. Accordingly, a limited environmental investigation was conducted to assess the
extent of petroleum hydrocarbons-contaminated soil in the vicinity of Tank No. 3, and to screen
for possible contaminants at the proposed wet well location adjacent to the Generating Station.

The purpose of this investigation was to evaluate the existing significant geotechnical and
environmental conditions present at the site and develop conclusions and recommendations
relative to the proposed development for use in the preparation of the project plans and
specifications by Poscidon Resources. Our scope of services included:

Review of available pertinent, published and unpublished geotechnical literature and maps.

» Field reconnaissance of the existing onsite geologic/geotechnical conditions.

Coordination with Plant personne) to verify that the proposed boring locations would not
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interfere with existing site usage or utilities.
* Preparation of a Health and Safety Plan for the field investigation.

Subsurface exploration consisting of drilling, logging and sampling of eight exploratory
borings at the site. One deep (50.5 feet) boring was drilled at the proposed intake pump
station location. Six borings were completed within the proposed desalination facility
footprint to depths that ranged from approximately 30.7 to 50.7 feet below the existing grade.
One shallow (4 feet) boring was completed in the northeast comer of the site in the area
where the existing roadway will be extended.

Geotechnical laboratory testing of representative soil samples obtained from the subsurface
exploration. Geotechnical testing included moisture content and dry density determination,
gradation/sieve analysis, Atterberg limits, direct shear, R-Value, expansion index testing,
soluble sulfate, consolidation, and cormrosivity assessments, including pH and minimum
resistivity determinations.

Environmental analyses of shallow (upper 15 feet) soil samples from two borings adjacent to
the existing tank, and one boring for the wet well/pump station. Environmental testing
included analyses for the U. S. Environmental Protection Agency (USEPA) Prionty
Pollutants, Total Petroleum Hydrocarbons, Total Sulfide, and Ignitability.

Analysis of the geotechnical and environmental data obtained from the field sampling and
laboratory testing.

Preparation of this report presenting our findings, conclusions, and recommendations with
1espect to the proposed site improvements.

2.0 DATA ACQUISITION

2.1 Document Review

Available geologic and geotechnicabliterature peﬁairﬁng to the projécl site and surrounding areas
was reviewed. The materials included published topographic maps, geologic maps, and reports.
Specific documents reviewed are referenced in Section 8.0.

2.2 Site Reconpaissance

A GLA geologist visited the site to observe and map geologic conditions. Surface conditions

were noted, including the general geologic and topographic setting, surface soils, and related
conditions. The exploratory boring locations were also selected.

-2-
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2.3 Subsurface Exploration

2.3.1 Site Safety

A health and safety plan for the site was prepared by GLA and is on file at GLA’s San Diego
office. The plan was kept on-site during the phases of field work supervised by GLA. GLA
field personnel and subcontractors were required to read, sign, and comply with the plan. The
plan is designed to identify hazards associated with the scope of work, including drilling, sample
collection, chemicals of concemn, and action levels. The plan also includes emergency

information, hospital route, and contact numbers. Use of the plan is intended to protect on-site
workers and the public.

2.3.2 Permitting

Before conducting the field investigation, GLA submitted a boring permit to Mr. Emesto Profeta
of the San Diego County Department of Environmental Health (DEH) for work on the site. The
permit was approved on November 24, 2003. A copy of the permit is included in Appendix A.

2.3.3 Drilling and Soil Sampling

Subsurface exploration consisted of drilling and soil sampling of eight exploratory borings at the
project site. The field exploration program was conducted at the sité on December 1 and 2, 2003.
Exploratory boring locations were selected within the proposed building areas to provide
representative samples of the subsurface materials. One shallow boring (B-1, to a depth of 4
feet) was completed in the northeast comer of the site in the area of the proposed roadway
extension. Six borings (B-2 through B-7) were located in the area of the proposed deszlination
plant at the existing Tank No. 3 site. These borings were advanced to approximate depths of
30.7 to 50.7 feet below the existing grade. One boring (B-8, 50.5 feet) was located at the
proposed intake purp station location at the southwestern comer of the Generating Station. The
location of the boring was placed approximately 100 feet southeast of the proposed pump station
location due to subsurface utility conflicts. The approximate exploratory boring locations are
shown on Figure 2, Site Plan. A ¢ross section of the site through the borings is presented on
Figure 3. The shallow borehole (B-1) was backfilled with onsite soils. The rest of the boreholes

were grouted with bentonite and cold patched with asphalt, where applicable, prior to the GLA
representative leaving the site.

Seven borings (B-2 to B-8) were drilled using hollow stem auger drilling equipment. Boring B-1
was comapleted with a portable hand auger. The drilling of exploratory boreholes was performed
under the supervision of a GLA geologist who also logged the borings and obtained the samples
for subsequent examination and laboratory testing. Both disturbed and relatively undisturbed
samples were obtained from the borings for visual observation and testing in the laboratory.
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Disturhed samples were collected from the drill cuttings (bulk samples) and during Standard
Penetration Testing (SPT). Relatively undisturbed samples were obtained with a California
sampler driven with a 140-pound automatic hammer falling from a 30-inch height.

Samples were logged and field screened for volatile organic compounds (VOCs) with a portable
photoionization detector (PID) by 2 GLA geologist. Subsurface materials were visually classified
i the field in accordance with standard geologic practices, and the Unified Soil Classification
System (USCS) explained in Appendix A. Details of the subsurface investigation and boring logs
are presented m Appendix A. PID readings are included on the boring logs in Appendix A.

Prior to drilling and environmental sampling, the drill rig rods and sampling equipment were
decontaminated with brushes and a non-toxic, non-phosphate detergent and water solution and

rinsed using a potable water rinse. This process was repeated between each sampling interval to
reduce the likelihood of cross-contamination.

2.3.4 Soil Disposal

Soil generated from drilling activities in the paved area for the proposed intake pump station
(boring B-8) was placed in two 55-gallon Department of Transportation (DOT) drums and stored
at the Hazmat waste storage shed at the plant pending waste characterization based on analytical
resulls. Soil cuttings generated from drilling activities in the unpaved areas at the proposed
Desalination Plant were placed on visqueen sheets and covered with visqueen. The soils were
left at the project site awaiting direction from the environmental plant personnel.

2.4 Laboratory Testing
2;4.1 Geotechrical Laboratory Testing

Laboratory tests were performed on representative soil samples from all borings to provide
geotechnical parameters for engineering analyses. The testing program was designed to fit the
specific needs of this project. Tests of selected samples retrieved from the borings included
moisture content and dry density determination, gradation/sieve analysis, Atterberg limits, direct
shear, R-Value, ¢expansion index testing, consolidation, and corrosivity assessiments (including
soluble sulfate, pH, and minimum resistivity). Descriptions of the tests performed, and the
results of the tests, are summarized in Appendix B. Moisture and density values are presented on
the exploratory boring logs in Appendix A.

24.2 Enviroomental Analyses

Soil samples from borings B-3, B-5, and B-8 were selected for laboratory analysis based on field
readings using the PID, groundwater occurrence, and obvious hydrocarbon staining. Undisturbed
soil samples from boring B-8 were collected at the groundwater table and within the “smear”
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zone. Undisturbed soil samples from borings B-3 and B-5 were collected at shallow depths (2 to
5 feet). In addition, disturbed composite samples were collected in the upper 10 to 15 feet in the
other three borings. Undisturbed soil samples were collected in a brass sleeve covered with
teflon, capped and sealed, and retained for possible chemical analysis. Disturbed (bulk) soil
samples were collected into laboratory-provided glass sample containers. All samples were
stored and transferred in a chilled cooler with ice, and submitted to the analytical {aboratory
following standard chain-of-custody procedures.

Six soil samples collected from borings B-3, B-5, and B-8 were analyzed for Extractabte Fuel
Hydrocarbons using EPA Modified 8015-California Department of Health Services (DOHS)
method. One soil sample from each boring was analyzed for EPA Prionty Pollutants, Total
Sulfide, and Ignitability. Soil sample analyses ineluded volatile organic compounds (VOCs)
(including benzene, tolucne, ethylbenzene, and xylenes [BTEX], methyl tertiary butyl ether
[MTBE], and the oxygenates) by EPA Method 8260B, semi-VQCs (by EPA Method 8270C),
chlorinated pesticides (by EPA Method 8081 A), polychlorinated biphenyls (PCBs) (by EPA
Method 8082), thirteen Priority Pollutant metals (by EPA Method §010B/7471A), total cyanide
(by EPA Method 9014), phenols (by EPA Modified Method 420.1), sulfide (by EPA Method
9034), 2,3,7,8-TCDD (dioxin) (by EPA Method 8280), and ignitability. Soil sample analyses

were performed in DOHS-certified laboratories. Analytical data reports are presented in
Appendix C.

3.0 SITE CONDITIONS

3.1 Site Location and Surface Conditions

The project site is located east of Carlsbad Boulevard and north of Cannon Read in the City of
Carlsbad, San Diego, California (Figure 1). The proposed project is located adjacent to the
Encina Generating Station facilities within the fenced power plant property (4600 Carlsbad
Boulevard). The intake pump station will be constructed in the southwest comer of the existing
power plant. The proposed desalination facility will be located at the existing Tank No. 3 site
located northeast of the generating station. The proposed desalination facility will include a
Reverse Osmosis (RO) building and Pre-Treatment/Media Filtration area. The RO building will
consist of an RO Treatment arca and.will also house laboratory, offices, and administration
space. Additional improvements at the desalination facility will include an extension of the
existing roadway and construction of new at-grade parking adjacent to the RO building.

The proposed desalination facility site is presently occupied by a 140-foot diameter fuel tank
(Tank No. 3) and associated piping. The site is surrounded by an approximately 10-foot high
berm with a paved access road on top. The site is a part of the power plant tank farm. Surface
elevations at Tank No. 3 range from approximately 31 to 35 feet MSL at the tank pad to about 4}
feet MSL at the surrounding berm (based on the site plan prepared by PBS&J, May 2003).
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Recent grading was accomplished (by others) in the western half of the Tank No. 3 site during
GLA’s scoping visit in November 2003. Excavation of up to 6 to 8 feet of contaminated soil
was accomplished and clean soil was imported and placed in the excavation. Compaction of the
fill was accomplished and reportedly documented by others. Accordingly, the current soil grade
of the western portion of the site is only approximately as depicted on the site plan on Figure 2.
Surface runoff generated onsite during rainy periods is likely to pond adjacent to the existing tank

in the eastern portion of the site as well as in the center of the berm at the western portion of the
site.

‘The existing ground surface elevation at the proposed wet well/intake pump station location is

approximately +10 feet MSL (PBS&J, 2003). The area is currently surfaced with concrete and
asphalt concrete.

32 Subsurface Conditions and Groundwater

The subject site is situated on the coastal plain of the Peninsular Ranges Geomorphic Province of
Califomia. The coastal plain area has undergone several episodes of marine inundation and
subsequent marine regression throughout the last 54 million years, resulting in the deposition of a
thick sequence of marine and non-marine sedimentary rocks on the uplifted and eroded high-
relief baserment terrain. Gradual emergence of the region from the sea occurred in Pleisiocene
time, and numerous wave-cut platforms, most of which were covered by relatively thin marine
and non-manne terrace deposits, formed as the sea receded from the land. Accelerated fluvial
erosion during periods of heavy rainfall, coupled with the lowering of the base sea level during
Quatemary times, resulted in the rolling hills, mesas, and deeply incised canyons which
charactenize the landforms we see in the general site area today.

The general vicinity is underlain by Tertiary marine sediments capped by Quatemary marine and
non-marine sediments deposited on wave-cut terraces. Each marine terrace was formed during a
Pleistocene sea level high stand, and tectonically uplified. Each subsequent sea-level rise would
produce a new terrace, eventually fonming a series of terraces along the modem shoreline, with
the oldest terrace occupying the highest elevation. Based on our subsurface exploration, the
majority of the project site is underlain by artificial i}l and very light brown to green-brown silty
sandstone interbedded with siltstone: mapped as the mid-Eocene Santiago Formation (Tan and
Kennedy, 1996).

Artificial fill was encountered in all exploratory borings. It was observed at the ground surface in
borings B-1 through B-7. At the intake structure in boring B-8, fill soil was encountered below
the pavemnent section that consisted of 3 inches of asphalt concrete placed over 10 inches of
aggregate base. Fill soils were encountered to approximately two to seven feet below ground
surface (bgs). They consisted of damp to moist, fine to medium silty sand to fine sandy silt and
silt. Expansion index testing of the fill soils generally indicates that the fill soils have a low
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expansion potential (expansion index from 21 to 50 per UBC, 1997 based on ASTM D4829).

In the arca of the roadway extension, fill soils were encountered to the total explored depth of
four feet in boring B-1. In the area of the desalination facility, fill soils were underlain by silty
sandstone of the Santiago Formation in borings B-2 to B-7, by residual soil resulted from

weathering and erosion of the Santiago Formation in boring B-7, and by lagoonal deposits in
boring B-8.

Restdual soils were encountered in boring B-7 at 2 to 8 feet bgs, and consisted of greenish gray,

loose to medium dense, fine to medium clayey sand with scattered fine gravel. These soils were
underlain by the Santiago Formation.

Lagoonal deposits were encountered in boring B-8 below the fill soils at 4 to 8 feet bgs. They

- were compnsed of gray, dense, fine to medium micaceous silty sand. These deposits were
underlain by the Santiago Formation.

The Eocene-age sedimentary strata of the Santiago Formation were encountered in all deeper
borings (B-2 tc B-8) to the maximum depth of exploration {50.7 feet). They were represented by
light brown and greenish brown, fine- to coarse-grained silty sandstone with sandy siltstone and
siltstone layers and clayey siltstone lenses. The silty sandstone locally varied from soft to hard
and contained scattered fine gravel, and calcite/caliche joint filling. Difficult drilling conditions
were encountered in boring B-4 at 10 to 13 feet bgs, likely due to gravel, and the borehole was
re-located and re-drilled.

Groundwater was encountered in exploratory borings B-2, B4, and B-6 through B-8. Groundwater
was observed in the formational deposits at depths ranging from 20.8 to 28.9 feet (elevation of 1.1
to 14.2 feet MSL) at the Desalination Facility site, and at 12.4 fest bgs (elevation —11.4 feet MSL)
at the intake pump location. Although groundwater was encountered at an elevation of —11.4 feet
MSL, the actual static groundwater level is likely to be near or above mean sea level. It should be
noted that the depths to groundwater observed in the borings represent temporary groundwater levels
prior to backfilling, and should not be considered as the static groundwater table. The groundwater
levels in borings are anticipated to vary seasonally. The groundwater levels observed during the field
investigation are also presented in the boring logs in Appendix A and on Figure 3, Cross Section A-
A’ (for borings B-2 through B-7).

¥

A geologic cross section (section A-A”) of the site conditions along with the finish floor elevations
of the proposed construction is presented on Figure 3.
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40 FAULTING AND SEISMICITY

41  Faulting

Cur discussion of faults on the site is prefaced with a discussion of California legislation and
policies concerning the classification and land-use criteria associated with faults. By definition
of the California Geological Survey, an active fault is a fault that has had surface displacement
within Holocene time (about the last 11,000 years). The state geologist has defined a potentially
active fault as any fault considered to have been active during Quaternary time (last 1,600,000
years). This definition is used in delineating Earthquake Fault Zones as mandated by the Alquist-
Priolo Geologic Hazards Zones Act of 1972 and as subsequently revised in 1975, 1985, 1990,
1992, and 1994. The intent of this act 1s to assure that unwise urban development and certain
habitable structures do not occur across the traces of active faults. The subject site is not
included within any Earthquake Fault Zones as created by the Alquist-Priolo Act. Our review of
available geologic literature (Section 8.0) indicates that there are no known major or active faults
on or in the immediate vicinity of the site. The nearest active regional faults are the Rose

Canyon Fault Zone and the Newport-Inglewood Fault (offshore) located approximately 4.3 and
5.6 miles from the site, respectively.

4.2  Regional Seismicity

The site can be considered to lie within a seismically active region, as can all of Southem
California. From a deterministic standpoint, Table 1 identifies potential secismic events that

could be produced by the maximum {formerly referred to as maximum credible) earthquake
event.

Maximum Earthquake Event Design Earthquake*
Fault Zone Distauce
to Site Moment | Peak Horizontal Ground| Peak Horizontal Ground
{Seismic Source) (miles) Mggnilude Acceleration () Acceleration (g)
Rose Canyon 43 6.9 0.31
Newport-Inglewood
5.6 ; 0.27 0.28
{Offshore) 6.9
Coronado Bank 20.4 74 0.14
Notes: * UBC (1997)
-8-’
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The maximum earthquake is defined by the State of California as the maximum earthquake that
appears capable of occurring under the presently understood tectonic framework. Site-specific
seismic parameters included in Table 1 are the distances 1o the causative faults, earthquake
magnitudes (Mw), and expected ground accelerations, which were determined with EQFAULT
and FRISKSP software (Blake, 2000a and Blake, 2000c).

As indicated in Table I, the Rose Canyon Fault is the active fault considered to have the most
significant effect at the site from a design standpoint. The maximum earthquake from the fault
has a 6.9 moment magnitude, generating a peak horizontal ground acceleration of 0.31g at the
project site. Secondary effects associated with severe ground shaking following a relatively large
earthquake on a regional fault that may affect the site include ground lurching and shallow

ground rupture, soil liquefaction and dynamic settlement, seiches and tsunamis. These secondary
effects of seismic shaking are discussed in the following sections.

From a probabilistic standpoint, the design ground motion (per UBC, 1997) is defined as the
ground motion having a 10 percent probability of being exceeded in 30 years (475-year return
period). This ground motion is referred to as the design earthquake. The design earthquake
ground motion at the site is predicted to be 0.28g.

The effect of seismic shaking may be mitigated by adhering to the Uniform Building Code and
state-of-the-art seismic design parameters of the Structural Engineers Association of California.
The site is located within Seismic Zone 4 (ICBO, 1997, Figure 16-2).

4.3 Historic Seismicity

The historic record of ¢arthquakes in southern California for the past 200 years has been
reasonably well established. More accurate instrumental measurements have been available
since 1933. Based on recorded earthquake magnitudes and locations, the area may be vulnerable
to moderate seismic ground shaking during the design life of the project. Review of historic
earthquakes (Blake, 2000b) indicates that the most significant seismic event that impacted the
site over the last 200 years was a Magnitude 6.5 earthquake event (south of the site on the Rose
Canyon Fault}) that occumred in 1800 approximately 9.8 miles from the site which was estimated
to have caused a site acceleration of 0.19g at the site (Appendix D). '

44  Seismic Lurching

Soil lurching refers to the rolling motion on the ground surface by the passage of seismic surface
waves. Effects of this nature are likely (o be significant where the thickness of soft sediments
vary appreciably under structurés. Damage to the proposed development should not be
significant since a relatively large differential fill thickness does not exist below the site.
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- 4.5 UBC Criteria

The soil parameters in accordance with UBC 1997, determined with UBCSEIS software (Blake,
2003), are as follows:

Seismic Zone = 4 (Figure 16-2, 1997 UBC)

Soil Profile Type = Sc (Table 16-J, 1997 UBC)

Slip Rate (Rose Canyon Fault), SR, (Table 16-U)= 1.5mm per year (CDMG, 1996)
Seismic Source Type (Table 16-U) =B

N, = 1.0 (Table 16-S)

N, = 1.1 (Table 16-T)

C. = 0.40 (Table 16-Q)

C, = 0.45 (Table 16-R)

4.6 Liquefaction and Dynamic Settlement

Liquefaction is a phenomenon in which soils lose shear strength for short periods of time during
an earthquake, which may result in very large total and/or differential settlements for structures
founded on liquefiable soils. In order for the potential effects of hquefaction to be manifested at
the ground surface, the soils generally have to be granular, loose to medium dense, saturated

relatively near the ground surface, and must be subjected to a sufficient magnitude and duration
of shaking.

GLA has performed a liquefaction evaluation based on the SPT and California modified sampler
blow counts (modified in accordance with the criteria of the NCEER workshop, 1997) observed
during our drilling. Qur calculations (Appendix D) indicate that the dynamic factor of safety
under the design earthquake loading is above 1.3 (per CDMG, 1997) for the UBC, 1997 Design
Earthquake event (475-year return period). The overall subsurface profile and the overlying
thickness of non-saturated soils (non-liquefiable soils) indicates that the potential for large-scale
liquefaction at the site during the life of the structure is very low. In addition, based on the age of
the formational deposits (Tertiary materials of the Santiago Formatjon are on the order of 50
million years old), large-scale liquefaction effects at the ground surface are not considered likely.

it is thercfore our opinion that adverse liquefaction affects on the proposed structures due to the
design earthquake event are unlikely.

It should be recognized, however, that many of the parameters used in liquefaction evaluation are
subjective and open to interpretation. It should also be understood that much of Southern
Califorrua is an arca of moderate to high seismic risk and is not generally considered
economically feasible to build structures totally resistant to earthquake related hazards.
However, current standards in the Uniform Building Code for design and construction are
intended to reduce the potential for major structural damage.

-10-
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~Calculated dynamic settlement of the ground at the site due to the design earthquake event is
expected to produce a maximum differential settlement of approximately less than 1/3 inches in a
horizontal distance of 100 feet, which is less than the estimated static settlement.

4.7  Ground Surface Rupture

Since no acttve faults are known to transect the site, ground surface rupture as a result of
movement along known fauits is considered unlikely.

4.8 Landslides

The site is located 1n a gently sloping area with slight topographic relief. Accordingly, the
potential for landslides or other slope instability problems is considered to be low.

4.9 Tsumamis and Seiches

A tsunami is a sea wave generated By submarine earthquakes, landslides or volcanic activity,
which displaces a relatively large volume of water in a very short pertod of time.

Several factors at the originating point such as carthquake magnitude, type of fault, depth of
carthquake, focus, water depth, and the ocean bottom prolfile, all contribute to the size and
momentom of a tsunami (fida, 1969). In addition, factors such as the distance away from the
originating point, coastline profile (including width of the continental shelf), and angle at which
the tsunami approaches the coastline also affect the size and severity of a tsunami.

There have been over 500 tsunamis reported with recorded history, most of them generated at
subduction-convergent plate boundaries along the margin of the Pacific Ocean. Large tsunamis
have been occurring somewhere in the Pacific Basin at an average rate of roughly 1 every 12
years (Joy, 1968). Most complete reports along the California coast are available from San
Diego and San Francisco where tide gauges were installed in 1854 (McCulloch, 1985).

Table 2 shows a number of great tsunamis that generated wave heights in excess of 0.2 m in San
Diego representing each of the major generating zones within the Pacific Basin (based on
information compiled in McCulloch, 1985). '
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Major Fsunamis Regorded in San Diego County to 1975
___ . - (afterMcCulloch, 1985) o
. San Diego La Jolla
Event Location, Mzgnitude] Date Arrival Wave Heightl Arrival Wave
Time'(hrs) (m) Time' (hrs) | Height’ (m)
Hawaii, Ms 7.1 11729475 ? 0.12,(0.37 in ? 0.3
Imperial Beach)
Prince William Sound, AK, M 9.2 764 +6.2 1.1 +5.8 07
Coast of central Chile, M 9.5 5R22/60 +14 1.5 +14 LO
Rat Islands, M 9.1 3/9/57 +6.9 045 +6.6 0.6
OfF east coast Kamchatka, M 9.0 1145/52 +9.6 Q.7 +9.6 0.24
Southem Alaska, M 7.4 4/1/46 ? 0.37 +6.2 0.43
Off point Arguello, CA*, M 73 | 1172477 7 0.05' +0.98 005!
Chile, Magnitude unknown 8/13/1868 ? 0.8 ? ?
Chile, Ms 85 8/14/1868 : 03
San Diego Bay, San Diego, The only locally generated tsunami that has affected San
California 527/1862 | Diego; associated with an earthquake that caused the most
intensc shaking locally known; eyewitness account only.
‘Joy, 1968, ’ Agnew, 1979, Magoon, 1965
* This is the only well documented locally gencrated tsunami in California history.

Tsunami wave heights and runup elevations experienced along the San Diego coastline during

the last 170 years (including the values presented in Table 2) have fallen within the normal range
of tidal fluctuations (approximately 9 feet).

N McCullech (1985) predicts the average tsunami height in the San Diego region for an event with
a 10% probability of being exceeded in 50 years is approximately 11.5 feet mean sea level,
indicating a low potential for significant tsunami effects at the Desalination Plant site (site
elevation is above 30 feet MSL). Southern California is oriented obliquely (i.€. not directly in
line) with the major originating tsunami zones, il has a relatively wide (about 240 km) and
rugged-continental shelf (or berderland), which acts as a diffuser and reflector of remotely
generated tsunami wave energy (Joy, 1968). These conditions, in addition to the geologic and
seismic conditions (such as the strike-slip fault regime, and the scarcity of large submarine
earthquakes) along the coastline also tend to minimize the likelihood of a large tsunamf at the
site. Based on these factors, there is low potential for catastrophic damage along the San Diego
County coastline. However, minor problems such as flooding of low-lying coastal areas and
damage to some waterfront structures might occasionally occur.

Seiches are defined as oscillations in a semi-confined body of water due to earthquake shaking,.
The site is located approximately 1,000 feet from the Agua Hedionda lagoon, however, the site
elevation at 30 feet mean sea levcl significantly lessens the potential for seiches to affect the site.
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'4.2.7 Engineering Properties of the Ousite Soils

Samples of the near-surface fill soils were collected in borings B-2, B-4, and B-6. The test
results indicate that the expansion potential of the fill soils is in the low range (expansion index
from 21 to 50 per UBC, 1997 based on ASTM D4829). Samples of the formational materials
were tested for their load-settlement characteristics by performing a consolidation test at
representative intervals. The results of the consolidation tests indicate that the materials of the
Santiago Fotmation perform well under the anticipated load of the proposed footings. Corrosion
testing of the near-surface soils indicate that the soils have a negligible potential for suifate attack

on concrete and a severe potential for corrosion to buried, uncoated metal conduits. The test
results are presented in Appendix B.

50 ENVIRONMENTAL TEST RESULTS
5.1 Results of Soil Sample Analyses

Field screening of soil samples obtained during drilling for VOCs was performed with a
MiniRAE 2000 PID instrument. Resutts of field measurements indicated no VOC concentrations
(in parts per million) measured above background values. The results of the laboratory analyses
of soil samples from the environmental investigation are summarized in Table 3. Laboratory
analytical reports are included in Appendix C.

CENRLED Sy

ORGANOCHLORINE
PESTICIDES
Sample| Depth Date 44000 | 4,4-DDT { Chromium | Copper | tead | Mercury | Nickel | Siiver | Zine
IV |(feet bgs)] Sampled | MPkg pokg kg

Borin 8015M BOSIA 60108 74718 60108
B3 225 | 120203 | <60 - - - - - - - - -
664 | 120203 | <50 140 410 84 56 | <20| <«0we20| 25 | <10 87
3-3.5 12/0203 <5.0 - - - - - — - — -
B-5 255 1200203 <5.0 <7.5 «7.5 8.1 9.4 <20 | 0.028 4.5 1.2 13
5661 | 1202/03 | <50 - - - - - - - - -
516.5 | 120103 | <50 <5.0 <50 |. 88 4.6 20 | <50 32 | <10 | 180
B-8 5.56.0 | 12/01/03 18 = - . - — - - - -
15.5-16.0] 120903 | <50 - - - - - - - - -

NOTES;
bgs = below ground surface
EFH = exiractable fuel hydrocarbons {C6-C40) analyzed by EPA Maiified 8015-DOHS method
mg/kg = mifligrams per kilogram
HgKg = micrograms pes Xilogram
— = Denotes compoonnds not analyzed
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] &Vn‘ // arbH 700 5 16 . y ¥ 7
T
4 -+ - < -
W el L L] LS S S i pten sk e
LIQUAD LinaIT
MATERIAL SYMBOLS CONSISTENCY CLASSIFICATION FOR
SOILS
] to the
Asphan =] Celeaerous Sandstone Blows/Foot’| Granutar | Blows 7Foot?| Cohesive
W ) & [ N - -
hét Concrete = man 0-5 Very Loose 0.2 Very Soft
b, 7S = §-10 Loose 2-4 Soft
Conglomerate Ll Limestone 11-30 \ned‘umDen:J 4-8 Medium St
1
31-50 Dense 8-15 Stify
yi
Sandstone ,_f - Dolostone 50 Very Denss 15-30 Very Stiff
— . F Y »>30 Hard
T77|  Sity Sandstone A A4 Brecca ~ using 140-b. hammer with 30" drop = 350 fi-b/blow
e 2 LEGEND OF BORING :
== Clayey Sandstone 5B Volcanic Ash/Tuft ] .
F—— Satstone 2&222 Metamorphic Rock
—— ] Buk Samgie
Sandy Sltstone p S Quartrite Dsiven S
Sitstone Vo Extrusive lgnecus Roct Water Lovel T
gﬂy‘&aysm VUV [
Claystone/Shals ++++‘ Intrushwe Igneous Rock
*NSA" indicates NO SAMPLE RECOVERY

Page A-

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.




GeoLogic Associates BORING NO.  B—1
Boring Log PAGE: ) OF 1
JOB NO:  2003-090 DATE STARTED: 12/02/03 GW DEPTH:  NOT ENCOUNTERED
SITE LOCATION: ENCINA DESALINATION PROJECT DATE FINISHED:  12/02/03 CAMNG DEPTH: NONE OBSERVED
DRILLING WETHOD: 2.5° 6 HAND AUGER ELEVATION: 34 FEET (PBS&J, 2003) 7JOTAL DEPTH: 4.0 FEET
CONTRACTOR:  GEGLOGIC ASSOCWTES
LOGGED 8Y: A FYDDOROVA
ET |w - z
23| veommer (BE | _ & BE (2] 2 | Zy gggg
39& it ng 2k §E s o E ‘EE EE 83 DESCRIPTION
- o 2 s o 1PTH
S = gElE g S |3 8% avpag
Y gux | 1 I SM |FL:
q ORANGE-BROWN, MOIST, £INE 70 MEDRIM SILTY SANG,
B= TRACE OF FINE GRAVEL.
-1
s ~
- NOTES:
dﬂrz 1. TOTAL DEPTH = 4.0 FEEL.
_F 2. BORING BACKFILLED WTH CUTTINGS OM 12,/02/2003.
IFA,
31"‘
1
s
St:
16
is
| H
7
Ny
_{—F’
T
-1
- NN
u
-1
[
=12
-
-
'—‘MF‘S r
Bw LABORAIORY TESTING KEV:
sl H A = ATIERBERG LIMTS
nin C = CONSOUDATION
my = CHLORIDE
4 E = EXPANSION INDEX
1] = GRADATION/SIEVE ANALYSIS
_J r—-r.,s u MINGSUM RESISTIVITY AND pHi
soHH- . RV = R-VALUE
| ] S = SOLUBLE SULFATE
[ ] SE = SAND EQUNALERT
B - 16 SH= DIRECT SHEAR
The dota presented on this tog s a smplnhcchon of actuol conditions encountered ond opplies only ot the locolion of this boring
g “J'_“. feretlher pns ond mo chae--ththepossogeo(lrme




Geologic Associates BORING NO. B—2
Boring Log PAGE: 1 OF 1
JOB HO.: 2003-D90 DATE STARTED: 12/02/03 CW DEPTH: 23 FEET
SITE LOCATION: ENCMA DESAURANON PROIVECT, TANK §3 OATE FINSHED:  12/02/03 CAVING DEPTH: 23 FEET
DRILUNG METHOD: 8" ¢ HOLLOW STEM AUGER ELEVANON: 35 FEET (PBS&J, 2003) TOTAL DEPTH: 3h.4 FEET
CONTRACTOR:  J.ET. DRRAING
(OGGED BY: A FYODCROVA
= ERL e g
E |w & = z
g e B B b e 2] el
Egg (srtEEs'kmzcn 8 gt 9% 35 | & Sx“s’ &l '-Egé DESCRIPTION
& (218 [F83° |3 84 g/
AES R, R x| 1 - M [
=B __fuGHT CREEWISH BROWN. DAVP SKLT WIH SAWD. |
H . [T su |ucH cRéEmsi eRowN, WOST. FINE 10 MEDI SLIY
=i SAND.
0.4 ¢ 2 14 2 | : SANTIAGD FORMATION (Tso):
- : - CREEN-BROWN, MOTST, ANE- TO MEDIUM-GRANED SATY
a SANOSTONE, WITH CALCITE IN FRACTURES.
u e pro ________
] GREEN-BROWN, DAMP SILTSTONE 10 SANDY SILTSTONE
05 A sea i 300) 38 | 25 | 3 [ o (WTH ANE TO MEDUM SAND). WITH 1RON OXIOE STAINING.
1] [UGHT GREENISH BROWN, WOIST, FINE— TO MEDNUM—GRANCD |
= SILTY SANDSTONE.
05 30 1A 4| —.FINE-GRAINED, W\TH SCATIERFD SMALL EROWN CLAYEY
] SILISTONE LENSES, WITH MANGANESE OXIDE SPOITING DN
!: FRACTURE PLANES.
05 1098 148 |76/117 25 | 5 | 20115 B _VERY UIGHT BROWN, FINE— 10 MEDIUM—GRAINED.
1o HHH -5 L
= 7 B
H o ES
g EEL]
“ ] ] ‘i{-_!
6 [
05 157 Bs/11] 14 |6 | ol T® ~.LIGHT CREEMSH BROWN, FINE-GRAINED, SUGHTLY
= MICACEQUS. ~
=i NOTES:
- 1. TOTAL DEPTH = 31.4 FEET.
s 2. SAMPLER DRIVEN BY A 140-POUND AUTOMATIC
" HAMMER WITH A JO-INCH DROP.
1 3. BORING GROUTED WITH BENTONNE (VOLCLAY) GROUT
q: ‘ N 12/02/2003.
_—L: 4. BACXGROUND PID REAOMNG = 0.4 PPM.
e
T
- LABORATORY TESTING KEY:
al A = ATTERBERG LIMITS
* i C = CONSOUDA
g= CH = CHLORIDE
1] E = EXPANSION INDEX
g" G = GRADANON/SIEVE ANALTSIS
—11s R = MINIMUM RESISTMTY AND pHi
= RV = R-VALUE
.wr— i S = SOLUBLE SULFATE
1 | SE = SAND EQUIVALENT
|16 SH= DIRECT SHEAR
The dolo presented on Lhis log is a simplificotion of actual condilions encountered ond opplies only ot lhe locolion of this borng
ond ol the time of drilling. Subsurfoce conditions moy difier ot olher locotions ond moy thonge with the passoge ol time.

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.
.



Geologic Associates BORWG N0 B~3
Boring Log PAGE: v OF 1
JOB NO:  2003-090 DATE STARYED: 12/02/03 OW DEPTH:  NOT ENCOUNTERED
SITE_LOCATION:  ENCINA DESALINATION PROUECT, TANX §3 DATE RNISHED:  12/02/03 CAVING OEPTH: NONE CBSERVED
DRLUNG METHOD: 8" 5 HOLLOW STEW AUGER ELEVATON: 35 FEET (PES&J, 2003) TOIAL DEPTH: 307 FEET
CONTRACTOR: JE1. DRLLING
LOGGED BY: A FYODOROVA
t-—; = o
Epr |w & z = &
| o (25 8 K R | 2| = | zp s ls
e38| oo 55 2% 132 e | F | fE|fpERE: OESCRIPTION
il EZ|8 ERE |38 |83sag
(LT MR S [T GROWN, WOGST, FINE 1o weDhM SUT Son. |
{1 B [UIGHT BRown,_ s, fe SaNoY st 7]
04 il 7125 ¢ ol Su [DARK GREEN-BROWN, MOIST. FINE T0 MEDIUN SLTY
T SAND.
. u SANTIAGD FORMATION {Tso).
R 10031 1627 LZ/ R RN i | |GREEN-BROWN, MOIST, AINE~ T0 COARSE-GRANED SATY
1., BS54 [SANDSTONE, WitH IRON OXIDE STAN AND CALCHE NODULES.
C 9
05 n29) 1591 83 | 25 | 3 | ol B | UcHr GReENSH BROWN, FINE- TO MEDIIM—GRANED,
d WITH YELLOW IRON OXIDE SEAINEQ ZOWES.
i nE VERY UIGHT BROWN, MOIST SANDY SILYSIONE 10 SANDY J
, - K} 1 = .
05 0/6° 14 14 g - SILTSTONE {FINE SAND).
1
N ﬂ
] pﬂ OARK GRAY AND BROWN, MOIST, ruENe- | [o!
1059 21 \ n COARSE-GRAINED SILTY SANDSTONE.
05 %8y 205 12107 25 1 5 mHF: VERY UGHT BROWN, FINE- TO COARSE~GRAMED,
-
u
[ H
=
05 onz.sj 14 |5 | ™ -
-
NOTES:
-
1 1. TOTAL DEPTH = 30.7 FEET.
] 2. SAMPLER DRIVEN BY A 140-POUND AUTOMATIC
u HAMNER WITH A 30-INCH DROP.
Suis ~ 3. BORING GROUTED WITH BENTONITE (VOLCLAY) GROUT
— ON 12/02/2003.
j: 4. BACKGROUND PID READING = 0.5 PPML.
12
s [LABORATORY TESING KEY:
| ] A = ATTERBERG UMITS
—:-D-"
[ ]
n
5 W:E-—ﬁ
i
116
The doto presented on this log is o simphlicotion of octual conditions encountered ond opplies only at the location of this baoring
ond ot the time of drifling. Subsurfoce condilions moy differ ot other locotions ond moy chonge with the possoge of lime.

Copyright © 2005 Poseidon Resources Corporation. All nights reserved.

.



Geol.ogic Associates BORING NO.. B—4

Boring Log PAGE 1 OF 2
J0B N0 2003-090 DATE STARTCO: 12701 /03 oW DEPTH.  20.8 FEET
STE LOCATON:  ENCINA DESALNATION PROVECT, TANK §3 DATE FINISHED:  12/01/03 CAVING DEPTH: 208 fEET
ORILLING METHDD: 8" » HOLLOW STEM AUGER ELEVATION: 35 FEEV (PBS&J, 2003) 1OTAL DEPTH: SO.7 FEET

CONTRACTOR:  J.E.T. DRILLING
LOGGED BY: A FYODOROVA

ET P ] ] =z
v st |2 [ ™ z z 4
Z5| veomaTORY 2 X M —‘§9
052 %G 28 E5 2 =t | zE E8lg5
G2g| Jowe 188 LR 9% M5 (J) ZW|E &3
I = = ¥ a g OESCRIPTION
BV B eg R P3RS | 3| &7 |a¥[EAge
o T TE
n _ _|ORANGE_BROWN, DANP. FINE TO MEDIUM SLTY SAD. |
C.ESR Bux | 1 ML [UGHT BROWN, DRY SKLT
-1
= SANTIAGO FORMATION (Tso):
08 < 01412561 90} 25 | 2 = GREEMSH BROWN, DAMP, FNE-GRAINED SATY T0 CLAYEY
[ SANDSTONE, WITH CALCITE IN FRACTURES AND CLAYSTONE
- SEAMS,
] ..JGHT BROWN, FINE~ TO OOARSE-GRAINED SKLTY
b SANDSTONE.
0.6 100 |50/4° 14 | 3 ; . WITH SCATTERED ROUNDED CRAVEL,
| ]
05 N31) 163 192/107 25 | 4 m _INTERBEDCED WITH FINE SANDY STSTONE. WITH CALCITE
‘: AMD [RON OXIOE STAN W™ THIN {1/20") FRACTURES.
H
05 w5 21| 14 |5 E o FINE-GRAINED, SOFT1, WITH IRGN OXIDE M FRACTURES.
N
o 1081 133 [so/5"| 25 [ 6 | 2y ," ..HARD, MOIST T0 VERY MOIST, WITH SCATIERED CALCITE
:F, s NODULES UP TO 1/4" IN DIAMETER.
rq N .1 p-
I o
04 W5 75 | ve |2 7° B |wer, e o uEun-craReD.
(1.0 B8
Ej :
<, -{'— ﬁ'\g‘
11
AH &#
g 55
0.4 224 55 | 14 |8 |« E B .TINE~GRAINED.
i .
_H-u ¥
L G %
s A
0.4 24 |50/2°] 14 | 9 wll:C> ~
[ Hs] SEE SHEET 2 OF 2.

The dolo presented on this log is o simplficetion of octuol conditions encounlered ond opphies only ol the locotion of 1his Doring
ond ol the time of driling. Subsurfoce conditions moy dilfer ol other localions ond may chonge with the passoge of tame.

Copyright ©@ 2005 Poseidon Resources Corporation. All rights reserved.
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Geologic Associates BORNG N0 B—4

Boring Log PAE: 2 OF 2
X8 NO:  2003-090 DATE SIARTED: 12/01/03 GW DEPTH 208 FEET
SAE LOCATION: ENCINA DESALINATION PROJECT, TANK §3 DATE PMISHED:  12/01/03 - CAVNG DEPTH. 208 FELT
DRILIG METHOD:  8° # HOLLOW STEM AUGER ELEVANON: 35 FEEF (PBS&J, 2003) TOTAL DEPTH: 50.7 FEET

e i 1Y 3
O [ppe— -1 g ElRg |22 |z §4§5
C‘BE TESNNG UE’; ragey g" \.JI‘-.:J wu b IE) =
4 58 B® 33152 |8 | 52 | RE plRE
w=| (SEE KEY) §§ S m8 %5 3 gh- by §m§2 DESCRIPTION
- g

- NOTES:

1. JOIAL DEPTH = 50.7 FEET.
2 2. SAMPLER DRVEN BY A 140-POUND AUTOMATIC
< HAMMER WATH A 30-INCH DROP.
3. DHFICULT DRRLING FROM 10 TO 33 FEET BGS,

]
I_I_}TI
&

Y MOVED THE HOLE APPROXIMATELY 2 FEET EAST.
n 4. BORWG GROVTED WiTH BENTOMITE (VOLCLAY) GROUT
5= ON 12/01/2003.
1 5. BACKGROUND PID READING = 0.2 PP,
T H
"tl—tg
) |

T
-}

1 T T LI T I
T L T T T T LT
(] LY )
3 -

oA

i
1 1
4 o

P11

T
@

| IS I A I

LABORATORY TESTING KEY:

A = ATTCRBERG LBATS
- € = CONSOLIDATION
CH = CHLORIDE

E = EXPANSION INDEX

" G = GRADATION/SIEVE ANALYSIS
i R = NINDRUM RESISTMTY AND pH
Ry = R-VALUE

e S = SOLUBLE SULFATE

=N SE = SAND FOUNALENT
SH= DIRECT SHEAR

The dota presented on this log is o simphfication of octuol conditions encountered ond applies only at ihe locetion of this baring
ond ot the lime of driling. Subsurfoce conditions moy differ ot other locations ond may chenge with the passage of time.

— Lopyrighi © ZU05 Poseidon Resources Corporation. All rights reserved.
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Geologic Associates BORNG NO.. B—5
Boring Log PAGE: 1 OF 1
JO8 MO 2003-090 DATE STARTED: 12/02/03 GW DEPTH: NOT ENCOUNTERED
_SITE LOCATION: ENCINA DESAUMATION PROJECT, TANK 5 DATE FINISHED:  12,/02,/03 CAVING DEPTH. NONE DBSERVED
DRILUNG METHOD: 8 » HOLLOW STEM AUGER ELEVATION: 35 FEET (PBS&J, 2003} TOTAL DEPI: 309 FEET
CONTRACTOR: J.ET. DRILUNG
LOGGED BY: A FYODOROVA
2 le | & EBx 121 2 |2 =
2| vooRarory 'g':. e eS8 | 2] 3|32 ggg
Egg (SEE xEv) 68 BE B2 g & | £ | &5 BEES DESCRIFTION
; g8 2 [P8132 3|5 595has
mie SM|FLL
g ORANGE-BROWN, MORST, FINE TO MEDIUM SALTY SAND.
05 NV 12 ] 25| .70 BROWN, VERY MOIST.
= -.TO MEDIUM, WITH NANGANESE OXIDE SPOTTING,
. H B [SANTAGD FORMATION (1so):
o5 1060 119 182/8° 25 | 2 : GREENISH BROWN, NOIST, FINE- TO MEDLN-CRAINED SRTY
ENV cAss | 3 . R SAMDSTONE, WITH CALCTTE ™ FRACTURES AND IRON OXIOE
AR n TS STAN,
(] B |-VERY LICHT GREENSH BROWN BELOW G FEET DEPTH,
- ‘;'-.i"
0s SH, C 879|292 57 ] 25 | 4 |19 :L-" 200 |.BROWN, FINE- 1O COARSE-GRAINCD, WTH CLAYEY SILT
. = AND WITH IRON AND MANGANESE OXiDE N LP T0
Bl 1/12°~THKX FRACTURES,
1, P ..LIGHT GREENISH BROWN, INTERBEDDED WITH GREENISH
H B8] |BROWN CLAYEY SILTSTONE, WITH MANGANESE AND IRON
05 w | as |5 | ] 9 (oo siamme.
TR B |-uont erow, rme-—cramen.
s
o
o
05 11501 106 [50/6°| 25 | 6 | 20w 1% B | Fne- 10 MEDIIM—GRANED.
H, ¢
s
0.5 B0/45] 14 | 7 JOrJ B ".gi,-g ..FINE-GRAINED.
] KOTES:
10
F}— 1. TOTAL DEPTH = 30.9 FEET.
in 2. SMPLER DRMEN BY A 140-POUND -AUTOMATIC
H HAMMER WITH A 30-INCH DROP.
gl 3. BORING GROUTED WITH BENTOMTE (VOLCLAY) GROUT
= ON 12/02/2003.
= 4. BICKCROUNG PO READNG = 05 PPM.
12
im
Lt LABORMIORY TESTING KEY:
An A = ATIERBERG LUAMTS
sl C = CONSOLIDATION
=i CH = CHLORKE
a E = EXPANSION NDEX
-H G = CRADATION/SIEVE ANALYS'S
I R = MIRWUM RESISTMTY AND pH
'—-'—1_ 15 RV = R-VALUC
S = SOLUBLE SULFATE
s SE = SAND EQUNMALEWT
| - SH= DIRECT SHEAR
16 NV = ENVIRONMENTAL TESIING
The dolo presented on this Jog is a simplificotion of octual conditions encountered ond opplies only ot the focolion of _lhis boring ﬂ
ond at the time of drilling. Subsurfoce conditions moy differ ol other tocotions and may chonge with the possoge of time. )

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.
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GeolLogic Associates BORING NO:. B—6

Boring Log PACE 1 OF 3
JOB NO: 2003-090 DATE SIARTED:  12/02/03 OW DEPTH: 28.0 FEET
SIE LOCATION:  ENCHNA DESALINATION PROUECT, TANK §3 DATE FINSHED:  12/02/0) CAVING DEPTH: NONE GBSERVED
ORLUNG NETHOD: 8 @ HOLLOW STEM AUGER ELEVANON: 30 FEEY (PBS&I. 2003} TOTAL DEPTH: 355 FEET
CONIRACTOR.  JLET. DRILLNG
LOGGED BY: A FYODOROVA
ET | =l g z
o83 v Bs e 5 13 | | 2n R peRS
L = le S |a o a ol 2 DESCRIPTION
g% eww b e i3 |3 & | BEsEgE
- -— =
C.ELS.R BUK | 1 T° S0 [FiL:
] : GREENISH BROWN, MOIST, FINE 0 MECUM SILTY SAND.
. LIGHT BROWN, DECREASED ST
IR .GREEMISH BROWN TO BROWN, INCREASED SILT.
] > SCATIERED FINE GRAYEL UP 10 3/4" N DIAMETER.
0.4 | oa |2 | S
n SANTIAGO FORMATION {Tso):
,JJ ] LICHT GRAYISH BROWN, MOIST, FINE-GRAINED SILIY
: — SANDSTONE, WiTH LIGHT GREENISH GRAY FINE SANDY
0.4 e 1ot n2| 5| 25 |3 ] SILISTONE /SATY SANDSTONE LENSES, WATH IRON OXIOF
: 5 STANING ON FRACTURE SURFACES.
H
0.5 0574 14 13 “L 25 |FINE- O MEDIUM-GRANED, WITH THIN SLTSTONE
s E=d |Uamanons.
-
u
0.5 978 (183 70 | 25 (5 | g = ~FINE-GRAINED, SLIGHTLY MICACEOUS.
"'E 52
7 EEH | SEEPAGE AT 23 FEET DEPTH.
06 s0/67| 14 | 6 |29 B |-Pve- 10 comsE-cramED.
=] ‘-'

—4
=
)

]

LIl e DT TiTEI ey
1y
'nr{‘;

10}

|

05 50/6°| 14 | 7 |

1

%

" NOTES:

1. TOTAL DEPTH = 355 FEET. .

L 12 2. SANPLER DRIVEN BY A 140-POUND AUTOMATIC

a HAMMER WITH A 30-INCH DROP.

3. BORWNG GROUTED WIIH BENTONITE (VOLCLAY} GROUT
ON 12/02/2003.

~13 4. BACKGROUND PID READING = 0.4 PPM,

NN R

L ]
EEENSRARNEESNEENNE!

LABORATORY TESTING KEY:
" C = CONSOLIDATION
CH = CHLORIDE
E = EXPANSION INDEX
[ 15 6 = GRADATION/SIEVE ANALYSIS
R = MMMUM RESISTMIY AND pH
\ RY= R-VAILUE
- S = SOLUBLE SULFATE
16 SH= DIRECT SHEAR

The data presented on Lhs fog i a simplificolion of aclvol conditions encountered ond uppies anly al the location of this boring
ond ol the lime of driling. Subsurfoce condilions may differ ot olher locations ond moy chonge with the passoge of time.

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.
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Geol.ogic Associates BORNG NO. B—7
Boring Log

PAGE: 1 OF 1

JOB NO.. 2003-090 DATE STARTED:  12/01/03 GW DEPTH: 289 fEET
SITE LOCATION: ENCINA DESALINATION PROJECT, TANK J3 DATE FINGSHED:  12/01/03 CAVING DEPTH. NONE QBSERYED
ORILSG METHOD: B° @ HOLLOW STEM AUGER ELEVATION: )0 FEET (PESXJ, 2003) TOIAL DEPTH: 353 FEET

DESCRIPTION

PID
READING
(PPM)

i
DRY DENSITY

BLOWS
(COUNT/FT.)
SAMPLE SIZE

(INCHES)

MATERIAL
: SYNBOL
USCS/CEOLOGE
Q[

DEPTH iN
FEET

DEPTH IN

<1 METERS

SAMPLE NO,

FLL:  BROWN, MOIST, FINE TO MEDIUM SILTY SAND.

RESIDUAL SOR: GREEMSH GRAY, MOIST, LOOSE TO MEDILM |
7 DENSE, FINE TO MEDIUM CLAYEY SAND, SCATIERED FINE

(P 10 3/4'—-DM'|[R) GRAVEL, ROUNGCED, WTH

ABUNDANT FINE (1/12°-DIAMETER) ROOTS, WITH VERY LIGHT

-2 ¥ BROWN ST IN FRACTURES, WITH IRON OXIDE STAIN AND

.; MANGANESE OXIDE AROUND ROOTS.

SANTIACO FORMATION (Tso):
VERY LIGHT BROWN, MOIST, FINE- 10 MEDIUM~CRANED
SILTY SANDSTONE, YRACE OF COARSE SAND, MASSIVE,

0.2 S. R 1054]| 1767 12 25 | 1 5

INEBEREN
A

0.2 c

3

1.4 2 10

-.GRAY, FINE-GRAINED, WITH VERY LIGHT BROWN SILTSTONE
LENSES AND FRACTURE FILINGS, CALCITE CEMENTED ZONES,
AND IRON OXIDE STAINED 20NES.

GRAONG WV _ ]
JGRAY, DAMP SANDY SATSTONE {FINE MICACEQUS SAND),
SSILE, WITH CALCITE IN FRACTURES AND IROM OXIDE

0.2 115 179

IR RN EEERAS

25 | 3 L

88/10.5"

0.2 50/67| 14 | 4 kot

TIITJITTT

0.2 9351135 |%0/8°| 25 | 5 | = -.UGHT GRAMISH BROWN.

14

—10

] 1 :
IANEENAEAENREEAAR

3

0.2 50/ 14 |5

N\

n NOTES:

1. TOTAL OEPTH = 35.3 FEET.

2. SAMPLER DRIVEN BY A 140-PDUND AUTOMATIC

- 12 HAMMER WITH A 30-INCH DROP,

3. BORING GROUTED Wi SENTOMTE (VOLCLAY} GROUT
ON 12/01/2003.

13 4 BACKGROUND PD READING = 0.2 PPM.

|
IHERNI

JIL0r]T

LABORATORY TESTING KEY:
14 € = CONSOUIDATION
CH = CHLORIDE
f = EXPANSION INDEX
L 15 G = GRADATION/SILVE. ANALYSIS
R = MINMUM RESISTMIY AND pH
RV = R-YALUE
. S = SDLUBLE SULFATE

16 SH= [IRECT SHEAR

The doto presented on this log is o simplification of ocluol conditions encounlered ond opplies only ol the locolon of this boding
ond ol the fime of driling. Subsuloce canditions mcoy ditfer ol other locokions ond may chonge with the passoge of lime.

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.
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APFENDIX B
GEOTECHNICAL LABORATORY TESTING PROCEDURES AND TEST RESULTS

Expansion Index Tests: The expansion potential of selected materials was evaluated by the
Expansion Index Test, UB.C. Standard No. 18-2 and ASTM D4829. Specimens are molded under
a given compactive encrgy to approximately the optimum moisture content and approximately 50
percent saturation or approximately 90 percent relative compaction. The prepared 1-inch thick by
4-inch diameter specimens are loaded to an equivalent 144 psf surcharge and are inundated with tap

water until volumetric equilibrium is reached. The results of these tests are presented in the table
below:

AN
.

B-2, §-4° Olive brown, sandy silt with clay
B-4,1'-7’ Brown, fine to medium clayey sand 21 Low
B-6, 1.5%-5" Light brown, fine to coarse clayey sand 35 Low

*Based on the 1997 edition of the Uniform Building Code, prepared by the International Conference of Building
Officials, (ICBO, 1997). :

Minimum Resistivity and pH Tests: Minimum resistivity and pH tests were performed in general
accordance with California Test Method 643. The results are presented in the table below:

BT 7

(S
anbiy

"B2,0-5 0.0 830 Severe

B-4, 1'-7 9.0 1225 Severe
B-5, 1.5°-5’ 98 1300 Severe
B-7,5-6.5’ 96 740 Severe

B-8, 1’-5’ 10.0 . 1350 ‘Severe

*+ per U. S. Navy, 1969.

C:\Aciive\Projeck2003- 091 Poaeldon Encina\Draft ReportiGeolechReport_1003. 091_AIF revised doc

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.



Soluble Sulfates: The soluble suifate contents of selected samples were determined by California
Test Method 417. The test results are presented in the table below:

B-4,1'-7’ 132 Negligible
B-6, 1.5'-5’ .3 Negligible
B-7,5-6.5° 148 Negligible

B8, 15 337 Negligible

*+* Based on the 1997 cdition of the Unmiform Building Code, Table No. 19-A-4, prepared by the International
Conference of Building Officials, (ICBO, 1997).

Consolidation Testing: Consolidation testing was performed in accordance with ASTM D 2435. The
test results are presented on the following pages.

Atterberg Limit Testing: Atterberg Limit Testing (plasticity index) was performed in accordance
with ASTM D4318. The results are presented in the following pages.

Grain Size Analysis: Grain-size distributions were performed on selected samples in accordance
with ASTM DA422. The results are presented in the following pages.

R-Value: Resistance “R” value was obtained for three samples, Testing was performed in
accordance with California Test 301. The test results are presented below.

B-1,0-4 63
B-2,0-5° 38

Direct Shear Testing: Direct shear testing was performed in accordance with ASTM D3080.
The results are presented on the following pages. i
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EXPANSION INDEX - UBC 18-2 & ASTM D 4829-88

PROJECT CDI AD2-147

JOB NO. 2001-003
Sample B-2/1 By LD Sample B-4/1 By LD
Sta. No. Sta. No.
Soil Type  Olive Brewn Mottled, F. Sandy Sitt w. Clay Saoil Type  Brown Mottled, F.M. Clayey Sand
Date Time Dial Reading |Wet+Tare 624 |Date Time Dial Reading |Wet+Tare 850.7
12/15/2003] 10:15 0.3942 |Tare 220 12115/2003]  10:15 04121 |Tare 220.8
H20 Net Weight 4 H20 Net Weight |  429.9
12/16/2003| 17:00 0.3514 % Water 12 12/16/2003] 17:00 0.3915 % Water 6.9
Dry Dens. 109.3 Dry Dens. 121.9
% Max % Max
Wet+Tare 643 Wel+Tare 680
Tare 220 Tare 2208
Net Weight 423 Net Welght | 458.2
INDEX 43 4.3% % Water 17.3 INDEX 21 21% % Water 14.2
Sample B-6/1 By LD Sample By LD
Sta. No. Sta. No.
Soil Type L. Brown, F.C. Clayey Sand Soil Type
Date Time Dial Reading |Wet+Tare 630.1 |Date Time Dial Reading [Wet+Tare
12/15/2003| 10:15 0.3039 Tare 220.6 Tare
H20 Net Weight | 409.5 Net Weight
12/116/2003| 17:00 0.2687 _ |% Water 8.9 % Water
Dry Dens.--| 113.9 Dry Dens.
% Max % Max
Wet+Tare 677.7 Wet+Tare
Tare 220.6 Tare
Net Weight | 4571 Net Weight
INDEX 35 35% % Water 216 JINDEX % Waler

Geologic Associates

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.




saieossy oiboj065

%
(wdd) (2Z% W.LO) IUBJUOD 8PLOWD
dd)  (Li¥ WLD) ei)ing aIanios
00} {w
L8¢ 8L 0.8 zZeL
00} 0'6 8’6 0'6 06 EPANLD) H
or 00¢1L 5TTh 0£8 (wo-wyo)  (eronWLD) Aunisisay
05¢E1 L
o TS xapu] vojsuedxz
ﬁ - {48d) GInssald
% a0 E:«m_o.s_ [Buiy
%  JUSJUOD SINiSION Ieil]
“{yod) Asuaq Aig renul
$08.1038p) 8[bUY LUORI|I4 [BluBu)
(isd) uojsayos
(1s0)  sseng Jesys ereWiIN
- {ysd) 55048 JBAyYS Need
(isd) SN [ELLON
- (pd) AysuaQ Ag
%  JUBUCD SIMSION (BNl
pueg AoAe(D ABjD) Apuesg pues Aede|D pueg Askeld WS Apues NOILZI®OS3a
“ON 371dWVS
18- bie-g Lo -8 Vz-8 ON13
S17NS3Y 1534 N0S [RS8 / UOPISSOd

160-6002 "ON qor

ion. All rights reserved.

ght © 2005 Poseidon Resources Corporat

yri

Cop



CONSOLIDATION TEST - ASTM D2435 Job No. 2003-091 _ Poseidon / Desal

Boring / Sample No. B-2/3 Depth: 10°-11.5 Date 12-15-03
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CONSOLIDATION TEST - ASTM D2435 Job No. 2003-091_ Pogeidon / Dasal

Boring / Sampla No. B-372 Depth: 5-69 Date 12-15-03
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CONSOLIDATION TEST - ASTM D2435 ~Job No. 2003-037 _ Poseidon £ Desst

Boring / Sample No, B-4/2 Depth: 5-8.5 Date 12-15-03
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CONSOLIDATION TEST - ASTM D2435 Job Nc. 2003-081 _ Poseidon 7 Desal

Boring / Sample No. B-5-4 Depth: 10'-11.5 Date 12-15-03
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CONSOLIDATION TEST - ASTM D2435 Job No. 2003091 _ Poseidon / Desal

Boting / Sample No. B-6/3 Depth: 10'-11.5' Date 12-15-03
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CONSOLIDATION TEST - ASTM D2435 ob No. 2603-081 _ Pozaidon { Desal

Boring / Sample No. B-713 Depth: 15 -165" Date 12-15-03
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CONSOLIDATION TEST - ASTM D2435 Job No. 2003.097 _ Poseidon / Desal

Boring / Sample No. B-8/4 Depth:  15'-16.5' Date 12-15-03
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'R" VALUE ca 3o

Project Poseidon / Desal Job No, 2003-091
Sample B-1/1 By: LD
Soil Type Brown, F.M, Silty Sand w. trace Clay Date 1211/2003
TEST SPECIMEN A B C Grain Size Distribution
Compactor Air Pressure psi 350 100 200 Sieve 7’:;:::‘ A&ﬁ
initial Moisture Content % 4.3 43 4.3 K
\Water Added ml 70 85 77 2uz"
Moisture at Compaction % 10.4 M7 110 2"
Sample & Mold Weight gms 3150 3184 3176 112"
Mold Weight gms 2106 2106 2106 1"
Net Sample Weight gms 1044 - 1078 1070 347
Sample Height in. 2.4314 2.539 251 7
Dry Density pci 117.9 1152 116.4 3
Pressure ibs 9440 3190 4990 #4
Exudation Pressure psi 752 254 397 #8
Expansion Dial x 0.0001 0 ] 0 #6
Expansion Pressure psf 0 0 o #30
Ph at 1000lbs psi 12 21 16 #50
Ph at 2000ibs psi 21 39 28 #100
Displacement tums 3.94 438 4.1 #200
v R' value 81 64 74 Sand Equivalent
Corrected 'R’ Value 80 64 74 (CTM 217)
FINAL 'R’ VALUE
By Exudalion Pressurs (@ 300 psi): 68
By Epansion Pressure
M=

Geologic Associates
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'R’ VALUE ca

Project Poseidon / Desal Job No. 2003-091
Sample B-21 By: LD
Soll Type Olive Brown, Clayey Silt - Date 12/11/2003
TEST SPECIMEN A B c Grain Size Distribution

Compactor Air Pressure psi 70 50 120 Sleve n?,::g' ?;:s::;
Initial Moisture Content % 9.1 9.1 9.1 3

Water Added mi 60 70 50 242"

Moisiure at Compaction % 146 155 13.6 2"

Sample & Mold Weight gms 3172 3119 3156 112"

Mold Weight gms 2108 2091 2106 1"

Net Sample Weight gms 1064 | 1028 1050 K12

Sample Height in. . 255 2.48 248 1z

Dry Density pcf i10.4 108.8 112.9 8"

Pressure Ibs 4225 3200 6580 #4

Exudation Pressure psi 336 255 524 #8

Expansion Dial x 0.0001 12 8 20 #16

Expansion Pressure psf 52 35 a7 #30

Ph at 1000ibs psi 28 32 25 #50

Ph at 2000ibs psi 76 8o 66 #100

Displacement turns 41 4.46 3.81 #200

R' Value 40 36 48 |sand Equivalent

Correcled 'R' Value s 40 36 43 (CTM 217)

FINAL "R VALUE
By Exudation Pressure (@ 300 psi) 38
By Epansion Pressure
Ti=

GeolLogic Associates
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Job No. 2003-091 DIRECT SHEAR TEST - ASTM D-3080 Possidon / Dosal

» peak shear strength a strength at 1/4” displacement
4000
a750
3500
IS0
" 3000
750
2500
w
=1
= 2250
<)
@ 2000 -
5
m . =
R
m . a by
L =
9 1500 - =
1250
1000
75&;
500,
0 - .
L] 250 S00 750 1000 1250 1500 1750 2000 2260 2500 2760 3000 3250 3500 3750 4000
Normal Pressure (psf)
Strain Rate: 0.0042 in. / min.
Sample JYype Deseription Dry Density (pcf] Water Content (%)
B-54 Undisturbed Clayey Siit - 879 29.2
& Saturated - B X
Normal Pressure {psf) Peak Shear Strength (psf) Ultimate Shear Strength (psf)
1000 1020 @ 0.0495" 800
2000 1560 @ 0.0735" 1270
3000 1940 @ 0.0870" 1550
C = 650 psf C = 450 psf
&= 23 dep. ¢ =21 deg.
Geologic Assaciates
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ob No_ 2003-091 DIRECT SHEAR TEST ~ ASTM D-3080 - Possidon/Desal

= peak shear strength » strength at 1/4" displacement
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0 250 S00 750 1000 1250 1500 4750 2000 2250 2500 Z750 3000 3250 3500 3ITS0 4000
Normal Pressure {psf)

Strain Rate: 0.0042 in. / min.

Sample Jvpe - Description _.r!.___nz_(l&'lsi Water Content {%)
B-6/3  Undisturbed Clayey Silt ) 232
& Saturated ae
Normat Pressure (psf) K en Ultimate Shear Stremthjpsfl
1000 1390 @ 0.0480" 910
2000 3110 @ 0.0730" 1620
3000 2660 @ 0.0530" 1970
C = 750 psf C =500 psf
¢= 32 deg. ¢ =27 deg.
Geologic Associate
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CALIFORNIA FAULT MAP

Poseidon Desalination Facihity
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CALIFORNIA FAULT MAP

Poseidon Desalination Facility

100 -

75 -

T 1T 1 T 7

25

IISUlli

-25 -

(L L L L

g

/'Iﬁlillfll\)’llli

~75

-100 -

[N S S U T A TN T T T N N T N T N N Y D A T S T N T S W P~ O I O AR |
[ | T I : | | b

175 200 225 250 275 300 325 350

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.




ANENEFINNR P AR R AT AR ARAD R

EQFAULT

» * % * ®*

-
>
-
Version 3.00 bl
*
"

KA TARR RN N AR AR RN AR NY

DETERMINISTIC ESTIMATION OF
PERK ACCELERATION FROM DIGITIZED FAULTS

JOB NUMBER: 2003-035
DATE: 12-16-2003

JOB NAME - Poseidon Desalination Facility
CALCULATION NAME: Test Run Analysis
FAULT-DATA-FILE NAME: CDMGFLTE.DAT

SITE COORDINATES:

SITE LATITUDE: 33.1393
SITB LONGITUDE: 117.3346

SEARCH RADIUS: 100 mwi

ATTENUATION RELATION: 2) Boore et al. (1397} Boriz. - NEHRP C (520}
UNCERTAINTY {M=Median, S=8igma): M Number of Sigmas: .0
DISTANCE MEASURE: cd 2drp
SCOND: Q
Basement Depth: §.00 km Campbell SSR: Campbell SHR:

COMPUTE PEAK HORIZONTAL ACCELERATION
FAULT-DATA FILE USED: CDMGFLTE.DAT

MINIMUM DEPTH VALUE {km): 0.0

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.
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| BSTIMATED MAX. EARTHQUAKE EVENT

|
| APPROXIMATE |-------oo
ABBREVIATED ] DISTANCE | MaxiMuMm | PEAK  |EST. SITE
FAULT NAME | mi (km) |EARTHQUAKE] SITE INTENSITY
| | MAG. (Mw) | ACCEL. g |MOD.M=ERC.
===========--K-==========Hﬂ-==-:|==============I========== SESSHEErET | B == =
ROSE CANYON | 4.3( 6.9)] 6.9 0.310 IX
NEWPORT- INGLEWOOD (Offshcxe) | 5.6( 9.0)| 6.5 0.270 X
CORONADO BANK | 20.4¢{ 32.9)| 7.2 0.144 | wvIIT
ELSINORE - TEMECULA | 2a.7( 39.8)] 6.8 0.091 VII
ELSINORE-JULIAN ’ 24.8( 39.9)) 7.1 0.106 | VII
ELSINORE-GLEN IVY 34.8( 56.0)| 6.8 0.070 vi
PALOS VERDES 36.4( 58.5)| 7.1 0.079 vII
EARTHQUAKE VALLEY 43.7( 70.3)} 6.5 | o.p50 VI
NEWPORT- INGLEWOOD (L.A.Basin} 47.0{ 75.6)| 6.9 0.058 vI1
SAN JACINTO-ANZA | 47.41 76.3)} 7.2 D.0é8 vI
SAN JACINTO-SAN JACINTO VALLEY | 48.0( 77.3)| 6.9 0.057 | VI
CHINC-CENTRAL AVE. (Elsinore) 48.1( 77.3)| 6.7 | 0.063 | vI
WHITTIER 52.4{ B4.3)] 6.8 I 0.051 VI
SAN JACINTO-COYOTE CREER 52.6( 84.7)} 6.8 |" ©¢.o0s1 VI
COMPTON THRUST . | s6.6( 91.1)| 6.8 | G.058 vI
ELSINORE-COYOTE MOUNTAIN | 57.8{ 92.6)] 6.8 | 0.047 VI
ELYSIAN PARK THRUST 59.4f 95.6)| 6.7 0.053 VI
SAN JARCINTO-SAN BERNARDINO €0.8( 97.3)| 6.7 0.043 v1
SAN ANDRERS - San Bernardino 65.7( 105.8)| 7.3 6.056 | VI
SAN ANDREAS - Southern 65.7( 105.8) | 7.4 0.05% | vI
SAN JACINTO - BORREGO 66.1( 106.4)| 6.6 0.038 v
" SAN JOSE | 63%.2( 112.4) ] 6.5 0.043 VI
CUCAMONRGA | 71.8¢( 115.8)}| 7.0 0.054 vI
SIERRA MADRE 71.9( 115.7) | 7.0 H 0.054 VI
PTINTO MOUNTAIN 72.7( 117.0}] 7.0 ] ©0.044 | VI
SAN ANDREAS - Coachella . 73.7( 118.6) 7.1 0.046 | vI
NORTH FRONTAL FAULT ZONE (Weat) 76.4( 123.0) 7.0 0.051 | VI
BURNT MTN. 78.5( 126.4) 6.3 0.030 | v
CLEGHORN " 78.5( 126.4)| 6.5 ] o0.032 ) v
NORTH FRONTAL FAULT ZONE {East} 80.8( 130.0) 5.7 | 0.042 VI
RAYMOND ' 80.9( 130.2} 6.5 | o0.038 v
CLAMSHELL- SAWPIT 81.3( 130.8)| . 6.5 0.038 v
EUREKA PEAK _ B1:3( 130.9) 6.4 0.029 v
SAN ANDRRAS - 1857 Rupture 81.7( 131.5) 7.8 0.061 vI
SAN ANDREAS - Mojave 81.7( 131.5) 7.1 0.042 VI
SUPERSTITION MTN. (San Jacinto) B2.3( 132.5)] 6.6 0.032 v
VERDUGO 83.3( 134.1) 6.7 0.041 v
HOLLYWOOD 85.3( 137.2) 6.4 0.034 v )
ELMORE RANCH 66.0( 138.4}) 6.4 0.031 v
SUPERSTITIOR HILLS (San Jacinto)| 87.1( 140.1) 5.6 0.03t | v

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.
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Page 2
| |ESTIMATED MAX. EARTHQUAKE EVENT
| APPROXIMATE [~-----w-c-vecmmmcmmm e
ABBREVIATED | oDrsTance | mAaxIMUM | PEAK  |EST. SITE
FAULT NAME | m  (km} |EARTHQUAKE| SITE |INTENSITY
| MAG. (Mw) |} ACCEL. g |MOD.MERC.
===i:===.=.l-==-====-========--=I=====::=======Ir:-::::::! --========l=========
LANDERS | 8B8.5( 142.4}} 7.3 } o.o44 | VI
LAGUNA SALADA ] e8.8( 142.%)] 7.0 | 0.038 | v
HELENDALE - S. LOCKHARDT | 89.21 143.6)| 7.1 | o©.039 | v
SANTA MONICA | 90.0{ 144.8)| 6.6 | 0.037 | \
MALIBU COAST ] 92.7( 149.2)| 6.7 | 0.038 | v
LENWOOD-LOCKHART-OLD WOMAN SPRGS| 93.1( 14%.9)} 7.3 | ©.0a2 | vI
BRAWLEY SEISMIC ZONE ! 95.3( 153.3}]| 6.4 | 0.026 | v
JOHNSON VALLEY (Northern} | 96.3( 154.9}] 6.7 | ©.030 | v
SIERRA MADRE ({San Fernando) | 96.3( 155.0}] 6.7 | ©.037 | v
NORTHRIDGE (E. Oak Ridge} | 96.5¢ 155.3F] 6.9 I o.041 | v
EMERSON So. - COPPER MIN. | 96.6( 155.5)} 6.9 § 0.033 | v
. BNACAPA-DUME ! 9e8.0( 157.7| 7.3 | o0.050 | vI
\ SAN GRERIEL | 9B.1( 157.9)} 7.0 ] ©0.035 | v
» 222222 R X2 R EL RS EE T2 AR RS PR SRS SR I SR R R RS S R R ARSI SRR R FEERRE S R0 X2
-END OF SEARCH- 53 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.
THE ROSE CANYON FRULT TS CLOSEST TO THE SITE.

IT IS5 ABOUT 4.3 MILES (6.9 km) AWAY.

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.3103 g

Copyright © 2005 Poseidon Resources Corporation. All rights reserved.
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PROBABILITY OF EXCEEDANCE
BOORE ET AL(1997) NEHRP C (520)1
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PROBABILITY OF EXCEEDANCE
BOORE ET AL(1997) NEHRP C (520)2
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EARTHQUAKE EPICENTER MAP

Poscidon Desalination Facility
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EARTHQUAKE EPICENTER MAP
Poseidon Desalination Facility
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EARTHQUAKE EPICENTER MAP

Poseidon Desalination Facility
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EARTHQUAKE RECURRENCE CURVE

Poseidon Desalination Facility
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Number of Earthquakes (N) Above Magnitude (M)

Poseidon Desalination Facility
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