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July 13, 2010
City of Encinitas

Parks and Recreation Department
555 Vulcan Avenue
Encinitas, California 92024

Attention: Mr. John Frenken .

Subject: Preiiminary Geotechnical Investigation
Hall Property
425 Santa Fe Drive

Encinitas, California

References: See Appendix A

Dear Mr. Frenken:

INTRODUCTION

The following report summarizes the findings of our geologic and soils engineering
investigation of performed on the subject property. The general location of the site is
along the west side of I-5, south of Santa Fe Drive and north of Caretta Way (See
Figure 1, Location Map) in Encinitas, California The purpose of this investigation was to
assess the existing soil and geologic information at the property, perform a subsurface
investigation and laboratory testing of obtained soil samples and provide geotechnical
analysis and information on the composition, nature and integrity of the existing soils
with regard to the proposed grading, development, retaining walls, improvements and
proposed vertical seepage pits. This report provides recommendations and parameters
with respect to the current design reguirements.

This report is prepared for the use of the client, authorized agents, and should not be
considered transferable. Before use and implementation for construction, Geopacifica
should review the proposed development plans and specifications to insure compliance
with the provisions and recommendations of this report. Following the review,
additional work may be required to update this report.
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GEOPACIFICA,
INTENT

The intent of this report is to aid in the design and in the completion of the project.
Implementation of the advice presented in the "Conclusions and Recommendations”
section of this report is presented to reduce the risk of damage to the existing and
proposed improvements at the property. The professional opinions and geotechnical
advice contained in this report are not intended to imply approval of the project or
guarantee that unanticipated conditions will not be discovered during or after
construction. . ‘

- SCOPE

The scope of our investigation is limited to the area explored, which is shown on the site
plan, Figure 1.

This investigation included the following:

« Review of pertinent, available geotechnical literature including topographic maps,
aerial photographs, and existing environmental and geologic reports. Documents
pertaining to the site vicinity, as well as documents reviewed for our site
evaluation are listed in Appendix A-References.

» Geologic reconnaissance of the project study area, which included written and
photographic documentation of the observed site conditions.

« Subsurface investigation consisting of the excavation of 22 backhoe pits to a
maximum depth of 12 feet, two borings drilled to a maximum depth of 20 feet
and three percolation test borings drilled to a maximum depth of 10 feet.

« Laboratory testing of bulk and relatively undisturbed soil samples obtained from
the test pits and borings to determine the index properties of the soils (type,
strength, etc.)

¢ Percolation testing of the native soils to evaluate the percolation rate for possible
stormwater mitigation. :

o Analysis and preparation of the report presenting conclusions and
recommendations for the development of this site.

SITE LOCATION/DESCRIPTION

The project site consists of approximately 43 acres in the city of Encinitas which was
formerly used as a commercial nursery. The property consists of an irregularly shaped
parcel bounded by Interstate Highway 5 to the east, Santa Fe Plaza shopping center
(and Santa Fe Drive) fo the north, and residential properties to the south and west. Al
of the previously existing greenhouse structures have been demolished and ali of the
existing structures have been demolished.
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The site is relatively flat, with elevations generally between 180 feet above mean sea
level (MSL) on the northern side of the site to approximately 220 feet MSL on the
southern side of the site. Vegetation is generally limited to a light growth of grass and
weeds on most areas of the site with some scattered bushes and trees. There are large
stockpiles of recycled material on the southern portion of the site which was processed
during the demolition of the site;

PROPOSED IMPROVEMENTS/PROJECT DESCRIPTION

Civil information regarding the project was provided by Ms. Stephanie Kellar of the City
of Encinitas. Preliminary plans for the improvements to the existing area were utilized
for the purposes of this report, subsurface investigation and preparation of the site plan.

Plan for the impfovement of the Hall Community Park will consist of converting the
former nursery site to a community park including a meeting center, baseball, soccer

~ and other playing fields, basketball courts, picnic areas, walking trails, paved parking,

extensive hardscape areas and drives. A new bridge for entry to the park will also be
constructed over Interstate 5 to replace the existing Mackinnon Avenue Bridge. Details
of the future grading indicate cuts and fills of from 5-10 feet. Because of the size of the

~ park, recommended remediation measures and the actual design the actual amount of

grading in cubic yards will be large.
GEOLOGY

The following sections present our findings relative to regional geology, site geology,
groundwater, faulting and seismicity.

Regional Geologic Setting

The project area is situated in the coastal section of the Peninsular Ranges
Geomorphic Province. This geomorphic province encompasses an area that expands
approximately 900 miles from the Transverse Ranges and the Los Angeles Basin to
south to the southern tip of Baja California (Norris and Webb, 1990). The province
varies in width from approximately 30 to 100 miles. In general, the province consists of
rugged mountains underlain by Jurassic metavolcanic and metasedimentary rocks, and
Cretaceous igneous rocks of the southern California batholith. The portion of the
province that includes the project area consists generally of Tertiary- and Quaternary-
age sedimentary rock.

The Peninsular Ranges Province is traversed by a group of sub-parallel faults and fault
zones trending roughly northwest. Several of these faults, which are shown on Figure
3. Fault Location Map, are considered active faults. The Whittier-Elsinore, and San
Jacinto faults are active fault systems located northeast of the project area and the
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" Rose Canyon, Agua Blanca-Coronado Bank and San Clemente faults are active faults

within this regional tectonic framework consists primarily of right-lateral, strike-slip
movement. Further discussion of faulting relative to the site is provided in the Faulting
and Seismicity section of this report.

Site Geology

Based on our literature review, including published geologic maps, and our field
recommendations, the project site is generally underlain by fill ,terrace deposits and
bedrock of the Del Mar Formation. The fill was placed in a pre-existing drainage
extending from -5 to an existing residential development (See Figure 2). Relatively
shallow fills associated with the previous agricultural activity is present on various parts
of the property (See Figure 2). The fill appears uncompacted. The remainder of the
property is underlain by Terrace Deposits. The on-site materials observed by our field
reconnaissance and supported by our subsurface investigation consist generally of
light reddish brown to brown, weakly cemented, silty fine-grained sand and silty sand.
The fill soils are derived from the Terrace Deposits. Not exposed onsite but encounter
at 10-feet in Boring No. 1 was brown sandy siltstone of the Miocene Del Mar Formation.

Based on our review of published geologic maps and historic aerial photographs, as
well as our site reconnaissance, no landslides or active faults were observed at the
project site. Active faulting, however, has been mapped in the site region and could
potentially impact the project site. A more detailed discussion of faulting and seismicity
is presented in the Faulting and Seismicity section of the report.

GROUNDWATER

Groundwater was not encountered in any of our borings or test pits. Based upon our
investigation, investigations by others in the area and our experience with projects in
adjacent areas, ground water will not be encountered on this project and is in excess of
100 feet below the ground surface. This does not preclude the possibility of seasonal
perched groundwater due to heavy rainfall, irrigation or offsite water leakage.

FAULTING AND SEISMICITY

The project site is considered to be in a seismically active area. Based on our review of
the referenced reports and geologic maps, as well as on our geologic field
reconnaissance, the project site is not underlain by known active faults (i.e., faults that
exhibit evidence of ground displacement during the last 11,000 years). The Rose Canyon
Fault has been mapped approximately 2.5 miles west of the site.

Seismic hazards at the site are anticipated to be caused by ground shaking during
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" seismic events on regional active faults. Figure 3 shows the locations of known active

faults within 100 kilometers of the site. Commercially-available computer software was
used to evaluate potential seismicity at the site. These programs determine the distance
between the site and known faults based on the latitude and longitude of the site.

Deterministic Analysis: The program EQFAULT (Blake, 2000) was used to perform a
deterministic seismic analysis of known active faults within 100 kilometer of the site.
Deterministic analysis is conducted by assuming that each fault will rupture at the nearest
distance to the site. The resuits do not have substantial statistical significance, but they
are useful for indicating the relative contribution of each of the nearby faults to the total
seismic risk at a site. :

Probabilistic Analysis: The program FRISKSP (Blake, 200) was used to perform a
probabilistic seismic analysis to estimate the potential peak ground acceleration (PGA)
that structures at the site may experience. The analysis was conducted using the
characteristic earthquake distribution of Youngs and Coppersmith (1985). An attenuation
relationship for rock sites (Sadigh et at, 1997) was used. Based on the results of the
analysis, the Design Basis Earthquake, defined as the ground motion having a 10 percent
probability of being exceeded in 50 years (or a 475-year return period), is 0.34g. the
Upper Bound Earthquake, defined as the ground motion having a 10 percent probability
of being exceeded in 100 years (or a 949-year return period), is 0.51g. :

In general, hazards associated with seismic activity in the project area include strong
ground motion, ground surface rupture, liquefaction, and seismically induced settlement.
These potential hazards are discussed in the following sections.

Liquefaction, Seismically Induced Settlement. and Lateral Spreading

Liquefaction of cohesionless soils can be caused by strong. vibratory motion due to
earthquakes. Research and historical data indicate that loose granular soils and non-
plastic silts that are saturated by a relatively shallow groundwater table are susceptible to
liquefaction. Based on the dense nature of the subsurface materials and the lack of a
groundwater table in the near surface, it is our opinion that the potential for liquefaction at
the site is not a design consideration.

Landslides and Slope Stability

Landslides are deep-seated ground failures in which a large, accurate-shaped section of
slope detaches and slides downhill. Landslides are not to be confused with minor slope-
failures (slumps), which are usually limited to the topsoil zone.
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GEOTECHNICAL
CONSULIANTS

Based on the site geology and low-relief topographic conditions, it is our opinion that the
hazard with respect to landsliding and slope instability is considered low.

SUBSURFACE EXPLORATION

The scope of our exploration has been based upon the information presented to us by the
City of Encinitas. The scope of our investigation is limited to the area explored shown on
the enclosed plot plan, Flgure 2.

The site was expiored on June10 and 14, 2010 with the aid of a rotary auger drill rig and a
rubber-tired backhoe. 5 Exploratory Auger holes were drilled to depths ranging from
approximately 5 feet to a depth of 20 feet below existing grades. 22 exploratory test pits
were excavated from 4 feet to a depth of 12 feet below existing grades

The project engineer/geologist performed observation of the earth materials exposed in
the excavations and provided written description of those observations onto the logs of
the borings and test pits. Samples of the earth materials were secured, labeled, and
returned to the laboratory for testing and analysis. Available geologic and soils
engineering reports for the area were reviewed, including Geopacifica reports near the

 site.

The description of the different earth materials observed within the exploratory test
excavations are shown on the logs of excavations in Appendix B, Logs of Borings and
Test Pits.

The exploratory excavations were backfilled following our logging and sampling.

EARTH MATERIALS

GEOPACIFICA notes that the included Logs and descriptions reflect conditions at a
particular time and location only, and subsurface conditions at other areas not explored
may differ from those presented herein. Similarly, the soil profiles reflect conditions at a
particular time and location only; different subsurface conditions may be encountered in
other areas, which were not specifically explored as part of this project.

The soils excavated appear to divided into three categories:

1. Topsoil — The upper 6-inches in most areas consist of dry, loose, silty sand.

2. Fill - From 4 to 12 feet of soil derived from the Terrace Deposits are scatter over
the site.

3. Terrace Deposits — Terrace Deposits exist across the site to the depths explored
in both the Borings and Test pits. The Terrace Deposits consisted of brown and
reddish brown sand, clayey sand and silty sand. The deposits were loose fo
medium dense and from dry to slightly moist.
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4. Del Mar Formation — Bedrock of the Del Mar Formation was encounter at a
depth of 10 feet in Boring No. 1. The Del Mar Formation consists of brown,
sandy siltstone and is slightly moist and medium dense to dense.

The fill soils encountered during our exploration consist of dry, poorly compacted silts
and sand mixtures. The upper topsoils consisted of loose to medium dense silty sands,
silts minor clay seams underlain by medium dense to dense silty sand and clayey
sands.

LABORATORY TESTING

Samples of representative earth niaterials were obtained from the exploratory
excavations and transported to the laboratory for further testing and analysis. Please
refer to the Appendix C detailing the laboratory testing procedures and resuits of
testing.

The strength of the soils was determined by analyzing the laboratory resuits. The
compaction character of the materials when used as compacted fill was determined by
performing compaction tests in accordance with test method ASTM D:1557. The results
of Laboratory testing are shown in the Appendix or on the Logs of Borings presented in
Appendix B.

CONCLUSIONS AND RECOMMENDATIONS

General Findings

From a geotechnical engineering standpoint, it is our opinion that the subject site is
suitable for its intended use and for the proposed development, provided the
recommendations presented herein are implemented in design and construction of the
project. '

Recommendations

The foliowing are our general recommendation for preparation of the site for
development:

1. With the exception of strong seismic shaking, no significant geologic hazards were
observed or are known to exist on the site that would adversely affect the
proposed project.

. 2. Our field investigation indicated that the site is underlain by undocumented fill,
topsoit and bedrock consisting of Terrace Deposits and the Del Mar Formation,
The undocumented fill, topsoil and the upper portion(approximately 1-2 feet of the
Terrace Deposits within the areas of planned development are not considered
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~ suitable for support of structura! filt or structural loads in their present condition and

will require remedia! grading. Once remedial measures are performed these soils
B are suitable for reuse as fill and will be suitable to support any intended structure
or other use.
Groundwater is not considered a factor in development and will not be encounted.
Based upon our review the proposed grading will be a “batanced” grading
operation and import soils will not be necessary.

| 5. The proposed structures can be supported on conventional foundations and slab-
l on-grade foundations or a post tensioned foundation system.

8. The recycled material stockpiled on the site will be suitable for use as Class !l base

I { on any proposed streets, drives or hardscape.

1

Hw

Excavation and Soil Characteristics

!‘ | 1. The soil encountered in the field investigation is considered to have a “very Low” to

“low” expansion potential (Expansion Index (E!) of 50 or less) as defined by

| Uniform Building Code (UBC) Table No. 18-1-B. Recommendations presented

I | herein assume that the site well be graded such that soil with an El of 50 or less

will be present to a minimum depth of 3 feet below finish grade. If soil with an El of

[ _ greater than .50 is exposed near finish grade, modifications to recommended
i - presented herein may be required. _

2. Based upon the results of the field investigation and our experience the general
area. The surficial soil can be excavated with moderate to heavy effort using
conventional heavy-duty excavation equipment. Excavations within the Terrace
Deposits will generally vary in difficulty depending on the depth and location of

| excavation.
= 3. We tested samples to determine the percentage of water-soluble sulfate content.
Results from the test are presented in Appendix C and indicate that the sample
; posses “negligible” sulfate exposure to concrete structures as defined by UBC
¥ ‘Table 19-A-4

Seismic Foundation Consideration (2007 CBC)

The site soil profile is Class D. The structural engineer should consider City/county
,5 iocal codes. California Building Code (CBC), seismic data presented in this repor, the
i latest requirements of the Structural Engineers Association, and any other pertinent
data in selecting design parameters. Table 2 presents those parameters.
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2007 CBC - SEISMIC PARAMETERS
Mapped Spectral Response Acceleration s= 1.360g S1=0.510g
Site Coefficients (Class “D") Fa=1.00 Fv=1.0
Maximum Considered Earthquake (MCE) Sms = 1.360g Sm1=0.510¢g
Spectral Response Acceleration
Design Spectral Response Acceleration Sps = 0.907g Sop1 = 0.340g
Parameters
Seismic Design Category D
References:

e Earthquake.usgs.gov/research/hazmaps/design
2007 California Building Code, California Code of Regulations, Title 24, Part 2,
Volume 2 of 2, Section 1613, Earthquake Loads

| Site Preparation

In the areas to have improvements, all parking areas, drives, building areas, hardscape
areas and retaining wall, the area should be overexcavated 2-feet and recompacted to
a minimum of 90% relative compaction. In the area of paving, the upper 1 foot
(subgrade) should be compacted to a minimum of 95% relative compaction.

In the areas of uncompacted fill the fill shouid be removed down to competent Terrace
Deposits, the area scarified, watered and compacted, and the soil placed and
recompacted to a minimum of 90% relative compaction. General grading
recommendations are presented in Appendix D.

Earthwork and Grading (General)

Grading should be performed in accordance with the City of Encinitas Grading
Ordinance, San Diego Regional Water Quality Controt Board, the Grading and
Earthwork Guidelines appended herein, and the latest edition of the Uniform Building
Code (UBC). These specifications should be considered the project grading
specifications.
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Prior to placing fill for structure support, alt undocumented fill, loose, soft, porous, or
other unsuitable soils should be removed to competent natural and replaced as
properly engineered, compacted fill to the depth specified. After excavating as
required, the exposed sub grade materials should be carefully observed by the City of
Encinitas and our representative to verify the removal of all unsuitable deposits.

Subsequently, the exposed materials should be scarified to a depth of six inches (67),
brought to near-optimum moisture content, and compacted to a minimum of 90 percent
of maximum dry density obtainable by the ASTM Designation D1557 method of
maximum soil density testing. . -

To reduce the potential for differential of the compacted fill, pads that will receive
structures and have a cutffill transition should be undercut at least three feet and
replaced with properly compacted fill.

No rocks or oversized material (> 6 inches) shall be placed within the upper 3 feet of
the finish surface.

Earthwork Grading Factors

Estimates of embankment bulking and shrinkage factors are based on comparing .
laboratory compaction tests with the density of the material in its natural state as
encountered in the exploratory excavations. Variations in natural soil density, as well as
in compacted fill density, render shrinkage value estimates very approximate. Based
upon our limited work performed to date, the shrinkage and bulking factors listed in
Table lil can be used as a basis for estimating the extent to which the on-site soils may
shrink or swell(bulk) when excavated from their natural state and placed as compacted
fills. ‘

TABLE Ili
Soil Unit Approximate shrink/Bulk Factor
Surficial Soil/Upper Terrace 10-15 Percent shrink
Uncompacted Fill 5-10 Percent shrink

_Terrace Deposits 5-10 Percent bulk




.-A ——

Page 12of 17
Hall Property
July 13, 2010

- Foundation and Concrete Slabs-On-Grade Recommendations

The following foundation recommendations are for single story structures and are
based upon being either on native Terrace Deposits or on compacted fill having an El
of less than 50.

The recommended design bearing value for supporting structures is 2000 pounds per
square foot(PSF). The allowable pressures may be increased by one-third when
considering loads of short duration such as wind or seismic forces.

Lateral forces can be resisted by a combination for lateral bearing pressure and lateral
sliding resistance. Values of 150 psf/foot of embedment and 0.35 can be used for
lateral bearing and the coefficient of lateral sliding, respectively. In combining the total
lateral resistance, the passive pressure or the frictional resistance should be reduced by
50 percent. We recommend that the first foot of soil be neglected in the passive
resistance calculations if the ground surface is not protected from erosion or
disturbance by a slab, pavement or in some similar manner.

We recommend a minimum footing embedment of 18-inches with a minimum of two
No. 4 bars, one placed near the top of the footing and one place near the bottom. The

~ minimum recommended width of the footlng is 12-inches. Footings should be desngned

in accordance with the structural engineer’s requirements.

We recommend that the slab-on-grade be a minimum of 5-inches thick and reinforced
with No. 3 reinforcing bars spaced 18 inches on center in both directions. The
reinforcing steel should be placed in the upper 1/3 of the slab with at least 1 inch of
concrete cover.

Vapor Transmission Through Slab

It is normat for the soil moisture content beneath slabs-on-ground to increase over time.
Concrete slabs are permeable and moisture beneath the slab unless protective
measures are taken. Capillary break layers and vapor barriers are commonly placed
below slabs to limit vapor transmission through floor slabs where moisture sensitive
flooring will be present. Appropriate design considerations and construction methods
can reduce the amount of moisture beneath the slab. Specification of these items is not
a geotechnical issue and should be addressed on the foundatlon plans by the structural
engineer or architect.

We generally recommend .that where moistures sensitive flooring is planned, the
structural engineer or architect should consider specifying slab underlayment that is
consistent with current recommendations and guidelines published by the American
Concrete Institute (ACIl) and Post-Tensmmng Institute (PTI). ltems that should be
considered include the following:
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e Placement of a capillary break layer consisting of a minimum of 4 inches of
compacted clean concrete sand or %" crushed rock beneath slabs.

s Placement of a plastic vapor retarder below the slab.

« Whether the slab will be poured directly on the vapor retarder or on la layer of
sand will be placed above the vapor retarder’.

« Use of concrete admixtures, application of a curing compound and/or temporary
covering of plastic sheeting to minimize the potential for differential drying and
slab curl.

Retaining Walls

The recommended design bearing value for supporting structures is 2,500 pounds per
square foot (PSF). Prior to design of any appurtenant structures this design value this
office should be contacted for verification of the bearing soils for the proposed

structures.

We recommend that site retaining walls be designed to resist a triangular distribution of
lateral earth pressure. Retaining walls should be designed by the project structural
engineer, using the geotechnical parameters provided below. Site retaining walls, the
following design parameters may be used.

At-Rest Pressure: Equivalent fluid pressure of 60pcf. Assumes level
- retained ground and restrained walls.

Active Pressure:  equivalent fluid pressure of 35pcf for level backfill or
55 pcf for 2:1 sloping backfill. Assumes retained
compacted backfill, no hydrostatic pressure, and walis
will vield at the top about 0.2 percent of the wall
height.
In conditions other than those described above apply to the project, we should be
contacted for additional design parameters. In addition to the recommended earth and
hydrostatic pressures, walls adjacent to vehicular traffic should be designed to resist a
uniform lateral pressure equal to about one-third of the surcharge loading behind the
wall. Walls should contain an adequate subdrain to reduce hydrostatic forces as shown
on Figure 2. ‘

Backﬁlling retaining walls with expansive soils can increase lateral pressures well
beyond the active or at-rest pressures indicated above. We recommend that retaining
walls be backfilled with free-draining, cohesionless soil having an expansion index of 20
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" or less. The backfill area should include the zone defined by a 1:1 plane projected

upward from the heel of the wall. Retaining wall backfill should be compacted to at least
90 percent relative compaction, based on ASTM D 1557 guidelines. Backfill should not
be placed until walls have achieved adequate structural strength. Heavy compaction
equipment which could cause distress to walls should not be used.

Seismic Wall Design

We recommend that seismic retaining wall design be conducted using the Mononabe-
Okabe solution which incorporates a pseudo-static horizontal load. A “repeatable” or
multi-cyclic value of two-thirds the Upper Bound of Design Basis peak ground
acceleration (0.19g to 0.29q) is often used by engineers for pseudo-static seismic
design. However, because the pseudo-static load is not directly related to peak ground
acceleration, many local and state agencies recommend using an arbitrary seismic
coefficient ranging from 0.10g to 0.15g.

We have provided geotechnical parameters for seismic wall design based on pseudo-
static loads of 0.10g and 0.15g. The project structural engineer should determine which
values are appropriate for use at the site. The results of our analyses are presented in

. Figures. 4a and 4b, note that in the Mononabe-Okabe solution, the seismic load is

superposed on the classical triangular active pressure wedge. The seismic load may be
idealized as an inverted triangular pressure distribution with the resultant acting at a
height of 0.6H form the base of the wall.

The Mononbe-Olabe soiution is based on active earth pressures, and requires that the

 retaining walls are free to yield about 0.2 percent of the wall height. For retaining walls,

we recommend that the equivalent seismic pressures (ye) and the earthquake pressure
resuitants (Fe) shown in Figures 4a and 4b be added to the at-rest earth pressure for
seismic design of any restrained retaining walls at the site which are restrained from
movement. -

Proposed Vertical Seepage Pits

It is the intent of the developer of the site to utilize vertical seepage pits to take care of
some of the storm water runoff. Two percolation tests were conducted to a depth of 10
feet in the area of potential seepage pits. The following were the results of those tests:

12 minutes per inch(mpi)

Percolation test hole P-1

Percolation test hole P-2 = 5 minutes per inch(mpi)

For design purposes we recommend a percolation rate of 10 minutes per inch.




ey TANDIL {Bo1°0 = ) ONIGYOT TTYM DINSIFS
HE)
" . A . g A g\
- €M ” - e
HOO /¥ .f..._ m o w\n\
s, v -wut Y. ¥ i H
Y R " 0». + m.r . - _.\.m :
- : & |
e e -
v s 0=2
L
i 4
- n ey
L lenpuag

(9-06+¢)500 *3 = **4 JueHNSEY BNSS0Id JWSIAG JO JUeUOdWOD FILOZIIOH
(6-06+8)800 *4 = 1 juelnssy B1nssOLY SNV JO jUBUCHLIOD BILOZUOH

[ 8 | 0od) (") amssesq onusieg uejeanb

oS,

-od] (**4) sunssaud pini4 weeanby
(*™) JueKie0) ainesely JhusIeS

‘d] (°A) aunssaid piniy Jueeanb3
(™) JuSKNBOD) BMESDIY SMIOY

H kg =4 Juayinsey aunssai axsrbyiey
H *L2/L = *4 WBENS0Y AURSEDI] SAIY

18] (*W) uogrseieony @agieA
1881 (n) uonsamieso B




q% TIN9Id (Bg1°0 = ")) ONIGVOT 1TV DINSIES
H9O /- ﬂﬂ _m a,\a \n*
‘ I|.|!z \ v . . am e .., I
;wu_ Y. r...w .... “.m 3 . e, . . . \“
o v -> o g - ,
He), . oo
i 0=2
$
A X
< ugroeg
L 1ejnuesn

(9-06+¢)800 °4 = °4 JuBjinsay 8ns981y JWSIAS jO luBuoduwio)) [BWoZIIoH

{d-06+9)800 °4 = "4

UENNS8Y 3JNESalg SAJOY - JO IWBuOdWO [BIUOZLIOH

[ et ] 10d) (*) einsssig snusiog wapambs

S5 f1od] (**4) einssaig g4 weeANbS
LD (™) JuB12y§800) BINSSDIY HWSISS
- 43 m od}(*h) eunsseiq pinyy eleAnbs
el (")) wepypon esngsesd eapoy

H L2 =3 uminsey aunsseud exenbrjiey
H %2 = *3 nueynsay ainsseld sy




Page 150f17
Hall Property
July 13, 2010

For d'esign of the seepage pit the Transmissivity of the site soil can be assumed to be:
T= 0.077 ft/min

And the hydraulic conductivity to be:

K=3.89x10 cm/sec

If any additional information is needed, please contact this firm.

Subgrade, Subbase, and Agagregate Compaction

All aggregate base materials and subgrade materials where asphalt is to be placed on
grade should be compacted to a minimum relative compaction of 95 percent of the
laboratory standard. Subgrade areas underlying aggregate sections should also be
compacted to a minimum relative compaction of 95 percent.

Fiexible Pavement

In our pavement analysis, we have performed a single R-value test on a sample
considered representative of the native sifty and clayey sand encountered across the
site. A laboratory R-value of 28 was obtained from the sample. Asphalt pavement
designs presented in Table IV are based on an R-Value of 28 and a traffic index of 5. If
Porttand Cement Concrete Paving(PCC) is desired, Table V presents the minimum
paving section. Any changes in traffic assumptions and indices will influence the
recommended pavement sections accordingly.

Table {V
R-Value Traffic index Asphalt Concrete Aggregate Base
{inches) Class Il

28 5.0 40 6.0
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Tabie V
R-Value Traffic Index Portland Cement Aggregate Base
Concrete Paving
28 5.0 6.0 6.0

We recommend that the upper 12 inches of subgrade soil upon which the pavement
section is to be placed be compacted to at least 95 percent relative compaction in
accordance with ASTM D 1557 at 0 to 3 percent over optimum moisture content.

Site Observation

Any fill that is placed shouid be approved, tested and verified if used for engineered
purposes. The geologist/engineer should observe excavations and temporary wall
excavations. Should the observation reveal any unforeseen hazard, the
geologist/engineer will provide additional recommendations.

Please advise GEOPACIFICA at least 48 hours prior to any required site visit. The

approved pians and permits should be on the job.site and available to the project
consultant.

Please avoid misunderstandings or misinterpretation of this report by calling the project
consultant with any questions.

LIMITATIONS

The materials observed on the project site appear to be representative of the area;
however, soil and bedrock materials vary in character between excavations and natural -
outcrops or conditions exposed during site construction. Site conditions may vary due
to seasonal changes or other factors.

Geopacifica assumes no responsibility or liability for work, testing or recommendations
performed or provided by others. Since our recommendations are based the site
conditions observed and encountered, and Iaboratory testing, our conclusion and
recommendations are professional opinions, which are limited to the extent of the
available data. Observations during construction are important to allow for any change
in recommendations found to be warranted.
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GEOTECHNICAL
CONSULTANTS

These opinions have been derived in accordance with current standards of practice and
no warranty is expressed or implied. Standards of practice are subject to change with
time.

This opportunity to be of service is appreciated. Should you have any questions
concerning this report or if we may be of further assistance, please do not hesitate to
contact us. s

Report prepared by:
GEOPACIFICA, INC

James F. Kntwlton
RCE 55754/ CEG1045

Enclosures: Site Location Map-Figure 1
Geotechnical Map-Figure 2
Fault Location Map-Figure 3
Seismic Retaining Wall Design — Figure 4a
Seismic Retaining Wall Design — Figure 4b
Appendix A — References
Appendix B - Boring Logs
Appendix C - Laboratory Testing
Appendix D - Recommendation Grading Procedures
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United States Department of the Interior, Bureau of Reclamation, 1989, Earth Manual.
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Hazards Assessment Model for California.

AERIAL PHOTOGRAPHS
Source Date Flight Numbers Scale
UsDA 4-11-53 AXN-8M 77 and 78 1:20.000
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BACKHOE COMPANY: ATLAS BUCKET SIZE: 24" DATE: 6/ 10/10
s 3~
ze Uz, | Z.| 8% 3«2 TEST PIT NO. 1 ELEVATION 15
Sw 3281222 | LEE (O3
o= "S|8"| 87|88 3 SOIL DESCRIPTION
Y
7 SM | Fill Silty F-M sands, Reddish Brown, moist - v. moist)
loose
] @2.5 - organics
§ =e——
— @7.5 - roots, organics
5C | Terrace Deposit Clayey Sands, Grey mottled brown -
rootlets, v. moist, dense
10 ===
I BOB 9'
— No groundwater
No Caving
] Backfilled
16
TEST PIT NO. , ELEVATION 172
0
- SM | Fill Silty F-M sands, Reddish Brown, moist, loose
o @4' - organics, woodchips, v.moist
s
- 5C | Terrace Deposit Clayey Sand, Greyish green, lighty
mottled, loose, V.moist, rootlets porous
- @' - moist Med. Dense - Dense
10 =
- Dense
BOT 12°'
7 No groundwater
— No caving
15 Backfilded
GEOPACIFICA PROJECT NO. a1y, propprry | IGURENO. o
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BACKHOE COMPANY: ATLAS BUCKET SI1ZE; 24" DATE: 6/10/10
—— ==
> > s :
=o [ U, | 2 | €2 |83 tesT PIT NO. 5 ELEVATION 175
AR EE
ot P3)a" 87 ) 987 |43 soit oe
L o ‘ =0 8 = QiL DESCRIPTION
] SM| Fill Silty Sand w/cobbles, reddish-brown, damp, loose ||
; @ 3' - broken irrigation pipe
- SM| Terrace Deposit Silty F-M Sand w/some c¢lay,damp,
mod dense
@ 6' ~ becoming moist, dense
— BROT 7'
No groundwater
] No caving
10 =~
15
TEST PIT NO. 4 ELEVATION 174
o
- SM| Fill Silty Sand w/cobbles, reddish brown, damp-moist,
] m. dense
@ 4' becoming v. moist
SM| Terrace Deposit Silty F-M sands w/some clay reddish
5 SC| brown mottled grey moist, dense
B " BOT 5
- No groundwater
10 i No caving
Backfilled
15
GEOPACIFICA I PROJECT NO. HALL PROPERTYl FIGURE NO. B-2
I R




M

B e —————————————————— e e et et ettt ettt ettt ey

BACKHOE COMPANY: ATLAS BUCKET §izE: 24" , DATE: 6/10/10
Ik lodlEr| a3 ol TEST PIT NO. 5 ELEVATION 185
Fu (28 |ab| x5S | g |30
Wy |m% 4 E azsi 92l (]
a= ["518"1 \8T 188 |83
Lo - x O 8 = SOIL DESCRIPTION
_ SM | Terrace Deposit Sandstone, Reddish Brown/mottled grey |
well indurated, moist, very dense
_ BOT 3 |
No groundwater
& — No caving =
— Backfilled | |
— aa
10 —— -
15
TEST PIT NO. ¢ ELEVATION 178
4]
- SM/ | Fill Silty Sand w/clay cobbles, reddish brown, damp, |
SC loose
6 o +
— @ 6' - roots, orggnics ™
[ Terrace Devosit Silty F-M sands, some clay, lighty
_ indurated, damp, firm. ' a
- \@ 7' becoming well indurated, moist, V.Dense sandstqme.
1) —
— BOT 7' —
_ No groundwater B
Ne caving
-~ Backfilled =
15 :
" :
GEOPACIFICA I PROJECT NO. HALL PROPERTYI FIGURENO. g -3 ]
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BACKHOE COMPANY: ATl BUCKET SI1ZE: 54" DATE: 6/10/10
w N -~
> > m ;
zo | Wiz | Z €% g«z TEST PIT NO. ELEVATION ,;,
T HAARE AR
Bu WG| oFe | 28 |4¢
, % |0 8 23 g3 SOIL DESCRIPTION
) -
SM | Top Soil Silty F-M sands,light reddish brown, damp
~ loose, rootlets, pourous.
SM/} Terrace De'posits Silty F-M sands w/some clay reddish
= 5¢] brown, moist, mod dense, rootlets lighty pourous
- @ 4' - becoming dense
6 -
_ BOT 5'
No groundwater
— No caving
10 o=
15
TEST PIT NO. g ELEVATION; g,
]
_ SM | Top S0il Silty F-M Sand, Reddish B¥own, damp, loose
SM/| Terrace Deposit Silty/Clayey sand, Reddish brown,
moist, dense
7] N
B omm—
) BOT 3!
No groundwater
] No caving
10 =
—
T
15

LOG OF TEST PITS

GEOPACIFICA

PROJECT NO. HALL PROPERTYl FIGURE NO. B-4
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BACKHOE COMPANY: él%ﬁ anr e BQGKET SIZE: 24 0 6/10/10
> ;
IC lonfErl,ba| 52 3o TEST PIT NO. o ELEVATION 145
ag |< DD x®o ™ ;‘ q
Wi || 68| 228 |Lw
S #leT] 828 3 SOIL DESGRIPTION
- C
- SM | Top Seil Silty F-M sands light reddish brown, damp,
loose
— Sgé Terrace Deposits Silty F-M sand w/some clay reddish |4
brown, moist, mod dense ]
—1
5 ——— -
— @ 8' - becoming F-C sands well indurated sandstone H
_ V. dense ]
10
- BOT 10' | |
No groundwater :
~ No caving o
_ Backfilled L
16
TEST PIT NO. 10 ELEVATION 188
o . :
— SC | Top Soil Clayey Sands, dark brown, damp, soft, =
dessicated, rootlets
SC{ Terrace Deposit Clayey sands dark brown moist, |
7 med. dense, slighty dessicated.
- @4' - rootlets, slighty pourous —
5 o =
- @ 6' becoming dense - v. dense —
- BOT 7' m
_ No groundwater -
No caving
10 — ™
— =t
15
| ‘ |
GEOPACIFICA PROJECT NO. HALL PROPERTY l FIGURE NO. -5 :
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BACKHOE COMPANY: ATLAS BUCKET SIZE: 24" DATE: 6/10/10
w 3 -~
> > e :
IE o UfEL] B | SE 3«2 TEST PIT NO. 13 ELEVATION 19
i 123128 523 | BEe (8¢ |
gL @G- 0G5S 23~ 149
o %o re g0 2 SOIL DESCRIPTION
SC |{Top So0il Clayey sand, damp, loose
SC |Terrace Clayey sands, dark brown med. loose,
7 dessicated, mottlets, pourous ]
— @ 4' becoming brown mottled grey moist dense o
— @ 5' becoming med. course sands.
_ BOT 6'
No groundwater |
- No caving ’ -
_ Backfilled
-
10— -
15
Fui]b]_ @ Edge of Pad: TEST PIT NO.12 E