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1.0 EXECUTIVE SUMMARY

Based on our review of the available geotechnical reports of the site and applicable nearby sites, it is our
opinion that the proposed 29-acre development located at 21845 Magnolia Street is feasible from a
geotechnical standpoint. However, there are several significant potential geotechnical constraints at the
site that should be taken into consideration during the design and construction phases of the proposed
project. These constraints include: 1) a shallow groundwater table; 2) the potential for active faulting near
the site; 3) the potential for liquefiable soils; 4) seismic slope displacement/lateral spreading along the
northern, western, and eastern margins of the site; and 5) potentially compressible near-surface fine-
grained soils. These geotechnical constraints along with preliminary mitigation measures to these
potential hazards are discussed in greater detail in this report.

During this review, the potential for liquefaction, slope instability and settlement of site soils was
performed using the site design shown on the Magnolia Tank Farm Mass Grading Exhibit, prepared by
Fuscoe Engineering (Fuscoe, 2018) and data from previous site reviews and subsequent site studies (EEI,
2016). Once the final design becomes available, LGC should be consulted to provide final geotechnical
engineering recommendations based on the results of our studies and specific to the final project design.
Geotechnical engineering solutions used for site enhancement should be implemented under our
supervision during grading and construction.

The geotechnical impacts due to the proposed development will be limited to the site. If our
recommendations are followed, the site and slopes on the margin of the property will be stable, therefore,
we do not anticipate any adverse impacts to Magnolia Street, the ASCON landfill, the neighboring
residential developments, or to the Huntington Beach Channel. It is our opinion that the
recommendations implemented at the site will render the potential geotechnical constraints listed above to
an insignificant impact.
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2.1

2.2

2.0 INTRODUCTION

Purpose and Scope of Services

In accordance with your request, this report presents the results of our geologic and geotechnical
background study and geotechnical engineering analyses of the 29-acre property located at 21845
Magnolia Street in the City of Huntington Beach, California (Figure 1). The purpose of this study
was to analyze the existing geotechnical conditions of the site as they pertain to the site
configuration shown on the Mass Grading Exhibit (Fuscoe, 2018). Within this report we identify
potential geohazards and provide preliminary mitigating measures to these hazards, as necessary.

With the exception of installing four groundwater monitoring wells on the site, no subsurface
fieldwork or laboratory testing was performed by LGC as part of this study, rather, the existing on-
site data and laboratory testing performed by the previous geotechnical firm, EEI Geotechnical and
Environmental Solutions (EEI), along with data from other nearby sites (Appendix A) was used in
our calculations and analyses. Appendix B presents the exploration map, boring logs, and CPT
logs performed by the previous geotechnical consultant.

It should be noted that within the EEI report, they reference all elevations relative to grades shown
on the Preliminary Site Plan by Fuscoe Engineering, dated December 12, 2015. Elevations within
their report reference mean sea level; however, LGC has confirmed with Fuscoe Engineering that
the Preliminary Site Plan elevations were actually based on NAVD 88.

Our report presents a comprehensive analysis of the reviewed documents contained within
Appendix A, synthesized with our knowledge of local and regional geologic conditions within
southern California. The results of this review are outlined herein and include our conclusions and
the possible geotechnical recommendations to be employed at the site to meet or exceed the
standard of practice in southern California for site development from a geotechnical perspective.

Site Description and Existing conditions

The site is approximately 29 acres in size and is located to the west/northwest of the intersection of
Magnolia Street and Banning Avenue in the City of Huntington Beach, California. The site is
roughly triangular in shape and bounded by Magnolia Street and residential development(s) on the
east. The western boundary of the site is the Huntington Beach Flood Control Channel. A sheet
pile retaining wall located at the top of the channel slope extends the length of this boundary. West
of the channel are wetlands, and the AES Generating Facility. The ASCON landfill is located
directly to the north. The center of the site is situated at approximately N 33.645200° and W -
117.972813° (Google Earth, 2017).

The site was previously used as a fuel storage facility for a Southern California Edison power plant
located to the west of the site. Three large storage tanks were located on the site, as well as
associated pumps and transport pipes, all of which have subsequently been removed. Each tank
was approximately 300 feet in diameter with a height of approximately 40-50 feet, with a storage
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capacity of approximately 25 million gallons (TAIT, 2016). The base of the tanks were located
between, 4 feet, to 6 feet, NAVD (EEI, 2016).

Within the last year, the tanks have been demolished and the resulting waste was transported off
site. Based on discussions with representatives from SLF HB Magnolia, this work was conducted
by permit from the City of Huntington Beach, under the supervision of Patriot Environmental
Services, Inc. After the tanks and appurtenant structures were removed from the site, the site was
sheet graded to the general configuration shown on the Rough Grading and Site Demo Plan (Robin
B. Hamers & Associates, 2017). The site was turned over to AES, who is leasing the property as a
construction staging area for the neighboring Huntington Beach Generating Facility, located across
the channel to the west of the site. Any undocumented fill resulting from the temporary staging
operations will be removed or remediated during grading of the subject development.

Though plans are still being finalized, it is our understanding that the southwest portion of the
property is planned for a three- to four-story luxury hotel with one floor of subterranean parking; a
pool and spa facility will also be incorporated into this area. The remainder of the site will be
composed of three- to four-story townhome units, and two- to three- story single family residences.
Private drives, parking lots and alleyways, wet and dry utilities, and other appurtenant structures
will be installed to support this development.
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3.1

3.2

3.3

3.0 GEOTECHNICAL/GEOLOGIC CONDITIONS

Regional Geology

The subject site is located within the northwestern portion of the Peninsular Ranges Geomorphic
Province, which extends over 1,400 km from just south of the San Gabriel and Santa Monica
mountains, and the Channel Islands into Mexico where it forms the Baja California peninsula. The
province extends to the west offshore to the continental margin and the eastern boundary is the west
side of the Salton Trough. Both the submerged and exposed parts of the province are characterized by
elongate northwest trending mountain ranges separated by straight-sided sediment-floored valleys
(Morton and Miller, 2006).

The dominant structural features of the Peninsular Ranges province are northwest-trending mountain
ranges and faults. Most of the faults either die out to the northwest, or merge with, or are terminated by
the east trending steep reverse faults that form the southern margin of the Transverse Ranges province.
In the northern part of the province the major faults appear to be late Cenozoic in age, and many are
seismically active (Yerkes et.al, 1965).

The subject site is located in the Santa Ana quadrangle. In the San Bernardino and Santa Ana
guadrangles, the Peninsular Ranges Province can be divided into a series of fault-bounded blocks each
of which has a uniform set of characteristics. The topographic Los Angeles Basin, where the site is
located, makes up the northwest end of the Peninsular Ranges Province (Morton and Miller, 2006).

Local Geologic Setting

The site is within a feature locally termed the Santa Ana Gap, or Talbert Gap, and is characterized by a
broad alluvial fan complex dominated and laid down by the late Quaternary-age Santa Ana River. As a
result of sea level rise between 15,000 and 8,000 years ago, the environment of deposition transitioned
from shallow marine to coastal estuary. The shallow marine deposits consist of sands with silts and
some shell fragments and various fossils, whereas the lagoonal deposits consist of finer-grained sands,
silts, and clays typically with abundant organic material. The near-shore marine deposits that fill in the
gap are water bearing, that is, the spaces between grains is filled with water, and make up the Talbert
aquifer; the fine-grained lagoonal sediments form a semi-confining layer above this aquifer (CDWR,
1966).

Geologic Units

The geologic map of the Santa Ana 30’ x 60’Quadrangle have three units mapped on the site
(Morton and Miller, 2006), however, these units are generally difficult to differentiate in the field.
The three units are:

e Very Young Eolian Deposits (Qe), consisting of unconsolidated medium to fine-grained sand
and silt that form active or recently active sand dune deposits along the coast in the Huntington-
Newport Beach area.

e Young Axial-Channel Deposits (Holocene and late Pleistocene) (Qya), Slightly to moderately
consolidated silt and sand, with local gravel deposits. These deposits may include some young
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alluvial-fan deposits (Qf and Qyf) emanating from tributary canyons and gulches adjacent to
and feeding into various channels including the nearby Santa Ana River

e Young Alluvial-Fan Deposits (Holocene and late Pleistocene) (Qyf). Unconsolidated to
moderately consolidated silt, sand, and pebbly to cobbly sand that is located near the base of
shallow to steeply-sided slopes.

The descriptions below are based on site-specific review performed by EEIl Geotechnical and
Environmental Solutions (EEI), who reported encountering two units in their borings and CPTs
(EEI, 2016). These units were undocumented artificial fill, and young axial channel deposits
(Qya). Based on our review of the descriptions in these site-specific reports, we agree with this
conclusion regarding site geologic units. These units are described in more detail below.

3.3.1 Undocumented Artificial Fill

Hollow stem auger borings were excavated in the area of the tank basin bottoms, and
undocumented fill was encountered in each boring. Fill was generally encountered to a
depth of approximately 2 feet, NAVD, but may extend deeper in localized areas of the site.

Fill is described as very moist, grey-brown silty clay, elastic silt, and sandy silt with clay.
The fill was found to be loose, and very soft to stiff, increasing in relative density with
depth.

3.3.2  Young Axial Channel Deposits

Quaternary-age young axial channel deposits (Qya) extend from the bottom of the artificial
fill to the maximum depth explored of 51.5 feet below the ground surface. These deposits
consist of an upper layer of clay, silty clay, and silt, which was found be approximately 7 to
12 feet in thickness, the bottom of this layer is approximately located between -4 and -8
feet, NAVD, and described as very soft to stiff, and very moist to saturated.

Below this is a thicker layer of interbedded sand and silt, which extends to the maximum
depth explored. This layer was found to be loose near the top, transitioning to dense with
depth.

34 Groundwater

3.4.1 Groundwater Quality

During the Groundwater Remedial Investigation conducted in 2004 at the ASCON site
directly north of this project, total dissolved solids (TDS) were measured by the
environmental consultant to determine how groundwater at the site is affected by seawater
intrusion (Geosyntec Consultants, 2007). It was found that shallow groundwater beneath
the site contains concentrations of TDS up to approximately 80% of typical concentrations
found in seawater. The highest TDS concentrations were found in monitoring wells closest
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to the Huntington Beach Channel, and the lowest concentrations were found in the wells
located farthest from the channel. Based on results presented in this report, groundwater
ranges from brackish (4600 mg/l TDS) to saline (26000 mg/l TDS) as classified by the
Water Quality Association. We anticipate the TDS concentrations within the groundwater
at the subject site will have a similar range as those found at the ASCON site.

Salinity of the groundwater may increase the corrosive potential to buried metal and
concrete in contact with underlying soils. Concrete and metal in direct contact with
underlying soils, should be designed in accordance with the latest adopted edition of the
California Building Code (CBC, 2016) and applicable sections of ACI publication 318:
Building Code Requirements for Structural Concrete (ACI, 2014).

3.4.2 Groundwater Depth

Between December 14 and December 28, 2017, LGC monitored the groundwater levels
within four wells advanced across the site using transducers adjusted for variations in
barometric pressure. Groundwater levels were found to vary by location across the site
with 1.3 feet of difference between the well with the lowest and the well with the highest
groundwater level. Groundwater levels were also determined to be impacted by tidal
surges. During the monitoring period, groundwater depth across the site ranged between
approximately -0.2 feet to 1.7 feet, NAVD (LGC, 2018).

In the Sea Level Rise Vulnerability Assessment and Adaptation Plan prepared for this
development, a conservative estimate for the groundwater elevation at the project site of 2.6
feet, NAVD was suggested to allow for the possibility that the measured groundwater levels
would be higher if the measurements were conducted over a longer time period; thereby
capturing the effects of factors (e.g., less pumping, increased rainfall, high ocean levels due to
sea-level anomalies such as EI Nino) that may increase groundwater levels compared to the
levels measured during the monitoring period (Anchor QEA, 2018). Therefore, groundwater
on the site is not expected to exceed 2.6 feet, NAVD during grading and construction
operations.

3.4.3 Soil Surcharging

We anticipate remedial removals will be performed within 1 to 2 feet above groundwater
surface elevation across the site (approximately 3 to 4 feet, NAVD). The removal bottoms
may be stabilized with geogrid or gravel, and consolidation/compaction of underlying soils
will be performed where necessary by surcharging the area with fill. Surcharge fill is
placed on the area of concern, accelerating consolidation of the compressible materials.
Installation of a wick drain system is commonly used in conjunction with surcharge loading
to eliminate some free water within the area that may contribute to settlement.

For this project, we anticipate approximately 10 feet of fill material will be placed up to 4
months in duration. As such, it is not anticipated that the groundwater at the site will be a
significant geotechnical constraint during construction and normal construction practices
will be utilized for this type of construction close to the water table.
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3.4.4 Driven Piles

The deepest design cuts at the site are in the location of the proposed subterranean
basement parking structure below the hotel. The pad elevation in this area is at an
elevation of 4 feet, NAVD. Stabilization for the hotel is anticipated to be achieved by
driven piles. Based on the CPT and boring logs from the previous geotechnical field
investigation (EEI, 2016), it is our recommendation that the piles be approximately 30 feet
in length to reach competent bearing material. For the preparation of the project EIR, A
structural engineer from KPFF was consulted in an effort to estimate the approximate
number of driven piles needed to support the proposed structure. LGC provided the
engineering parameters of onsite soils, then using these parameters, KPFF provided a
preliminary estimate of approximately 3100 driven piles, 8 feet on center will be needed for
stabilization of the hotel (KPFF, 2017).

3.4.5 Dewatering

The majority of the site grading will not require excavation below the groundwater level,
and therefore, large-scale dewatering is not anticipated at the site; however, minor
construction dewatering may be required for isolated excavations which extend below the
water table for such structures as pile caps or elevator pits within the hotel.

Construction dewatering may be achieved by isolated well points if the groundwater is only
encountered in isolated areas, or may be removed uniformly across the entire basement
with a perimeter dewatering system. Should construction dewatering be necessary, it
would be limited to the time period in which excavations were open below the basement
area. Based on a reasonable construction schedule, this can be estimated to last between 1
and 6 months, during which the groundwater would be lowered approximately 2 to 4 feet in
the area of the basement. Based on the observed and recorded groundwater levels across
the site, we anticipate that groundwater levels outside of the immediate vicinity of the
dewatering operation would be unaltered. Local construction dewatering is not anticipated
to have any significant impact on surrounding improvements.

The pumped water from the dewatering operation is the purview of the contractor in
accordance with local construction dewatering regulations of the City of Huntington Beach.
Typically, depending on the volumes encountered, construction water is either ponded on
the site and allowed to evaporate, or pumped to the local sewer or storm drain.

35 Seismicity, Faulting, and Secondary Effects

3.5.1 Faulting

The site is located within the Newport-Inglewood fault zone (NIFZ), a series of northwest-
southeast trending faults and associated folds. This zone is made up of a series of en-
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echelon, primarily strike slip faults, that extends from Santa Monica to Newport Beach, at
which point the zone of faulting continues off shore and extends to the southeast, where it
joins the Rose Canyon fault, which continues through San Diego, down through Baja
Mexico (Grant and Rockwell, 2002).

In this area of Huntington Beach, the primary active trace within the NIFZ is referred to as
the North Branch Fault (NBF). Paleoseismic investigations by others indicate that the
North Branch fault is considered active, and as such, it is located within an Alquist-Priolo
Earthquake Fault Zone (EFZ) by the State of California. EFZs are regulatory areas around
the surface traces of active faults as mapped by the State Geologist. Based on our review of
state maps, the subject site is not located within an Alquist-Priolo Earthquake Fault Zone.
The closest portion of the North Branch fault that is considered active is located
approximately 1-mile north-northeast of the site (CDMG, 1986).

3.5.2 Ground Rupture

Ground surface rupture can occur during an earthquake that has some combination of
vertical or lateral offset, causing differential movement at the surface trace of the active
fault. The purpose of the Alquist-Priolo Earthquake Fault Zoning Act is to identify active
fault traces, and provide setbacks for buildings intended for human occupancy. Because
this site is not located within an Alquist-Priolo Earthquake Fault Zone, the potential for
ground rupture is considered low.

3.5.3 Ground Shaking and Secondary Effects from Earthquakes

Secondary effects of seismic shaking resulting from large earthquakes on the major faults in
the southern California region include soil liquefaction and dynamic settlement, seiches and
tsunamis.  In general, these secondary effects of seismic shaking are a possibility
throughout the Southern California region and are dependent on the distance between the
site and the causative fault and the on-site geology. The maximum magnitude earthquake
relative to this site is from the active North Branch of the Newport-Inglewood Fault Zone,
which is located approximately 1-mile away from the site and has a potential maximum
magnitude of 7.2 (EEI, 2016).

The impacts of shaking from a maximum magnitude earthquake at the site to buildings and
other improvements can be significantly reduced by using the maximum accelerations in
the engineering design of the project. Secondary effects of earthquake shaking are
discussed in more detail below.

3.5.4 Liquefaction

Liquefaction is a seismic phenomenon in which loose, saturated, granular soils behave
similarly to a fluid when subject to high-intensity ground shaking. Liquefaction occurs
when three general conditions exist: 1) shallow groundwater; 2) low density non-cohesive
(granular) soils; and 3) high-intensity ground motion. Liquefaction is typified by a buildup
of pore-water pressure in the affected soil layer to a point where a total loss of shear
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strength occurs, causing the soil to behave as a liquid. Studies indicate that saturated, loose
to medium dense, near surface cohesionless soils exhibit the highest liquefaction potential,
while dry, dense, cohesionless soils and cohesive soils exhibit low to negligible liquefaction
potential.

Seismically induced settlements can occur as a result of ground shaking and redistribution
of the soil particles. Uniform seismically induced settlements beneath a structure may
cause minimal damage; however, due to variations in soil stratigraphy, soil densities, and
confining conditions of the soils, seismic settlement is generally non-uniform (i.e. causes
differential settlement) and can cause serious structural damage.

Based on the Seismic Hazard Zone Maps for the Anaheim and Newport Beach 7.5-Minute
Quadrangle, the site is located within a liquefaction zone, which requires an investigation to
evaluate the potential seismic-induced settlement caused by liquefaction (CDMG,1997). In
their liquefaction study, EEI calculated up to two inches of settlement could occur onsite
due to liquefaction. Because finished grades at the site have changed since the original
study, and because we now have a more accurate groundwater elevation, LGC also ran a
liquefaction analysis using the updated design slopes and finish grades shown on the Mass
Grading Exhibit. Our analysis also yielded potential settlements up to 2 inches. Potential
effects of seismically-induced settlement can be mitigated using post-tensioned foundations
designed in accordance with the latest adopted edition of the California Building Code,
Chapter 18 (CBC, 2016) and the Post Tension Institute Slab-On-Ground design section
referenced in the CBC.

3.5.5 Seismic Slope Displacement and Lateral Spread

Seismic slope displacement evaluates the potential displacement of a slope or elevated land
mass during the shaking of an earthquake. Lateral spreading involves the lateral
displacement of large surface blocks atop liquefiable soil due to liquefaction of subsurface
layers. Lateral spread generally develops on gentle slopes that move toward a free face such
as a stream or channel. The evaluation of lateral spreading represents the stability of the
slope after earthquake. Factors of Safety of at least 1.3 are considered stable.

LGC ran a lateral spread analysis for three slope conditions: the slope located along the
northwestern pad, adjacent to Huntington Beach Flood Channel; the slope along the
northern edge of the property that ascends to the ASCON site; and the slope along the
eastern edge of the project adjacent to Magnolia Street. Results of our analysis indicate
that ground improvements will likely be needed for stabilization of the slope located
between the northwestern pad and the channel, as well as below the slope ascending to the
ASCON site. The improved area will likely be between 20 and 35 feet in width and 15 to
20 feet in depth below existing grade. Areas of the proposed ground improvement are
shown on Plate 1.

Possible impacts from seismic slope displacement and lateral spread can be mitigated using
improvements that would increase the shear strength within the slope, and typically involve

Project No. 164011-01 Page 10 November 15, 2018



densification, mixing, or replacement. Possible ground improvement options are listed

below.

3.5.5.1 Ground Improvement Options

Project No. 164011-01

Ground improvement design is typically performed by a specialty contractor with
coordination of the design team. Based on the liquefaction and slope stability
analyses, ground improvement methods that may be considered at this site include
stone columns (vibro replacement), compaction or jet grouting, and deep soil
mixing.

Stone Columns

Stone columns (also known as vibro-replacement) is a technique where a vibratory
probe is inserted into the soil in order to densify the loose soil on a designated grid
pattern. As the probe is removed at each location, gravel is placed as backfill into
the void created by the probe. This procedure densifies and strengthens the soil.
The stone columns are typically installed on a spacing of 6- to 10-foot on centers to
the required mitigation depths of 15 to 20 feet below the existing ground surface for
this project.

Compaction Grouting

Compaction grouting, also known as Low Mobility Grouting, is a grouting
technique that displaces and densifies loose granular soils and strengthens fine
grained soils. An injection pipe is advanced to the maximum treatment depth. The
low mobility grout is then injected as the pipe is slowly extracted in lifts, creating a
column of overlapping grout bulbs. The expansion of the low mobility grout bulbs
displaces the surrounding soils. When performed in granular soil, compaction
grouting increases the surrounding soils density, friction angle and stiffness. In all
soils, the high modulus grout column reinforces the soils within the treatment zone.
Compaction grouting has been used to increase bearing capacity and decrease
settlement and liquefaction potential.

Jet Grouting
Jet grouting is a grouting technique that creates soilcrete (grouted soil) columns,

using a grouting monitor attached to the end of a drill stem. The jet grout monitor is
advanced to the maximum treatment depth, at which time high velocity grout jets
are initiated. The jets erode and mix the in-place soil as the drill stem and jet grout
monitor are rotated and raised. Jet grouting is effective in silts and most clay.

Wet Soil/Deep Soil Mixing

Wet soil/deep soil-mixing is a technique involving mixing of cement/slurry
materials with the in-place soils using either a hollow-stem auger with mixing tool
to create soil cement columns or a rotary mixing tool at the end of a track hoe arm
creating 100% mass stabilization. Soil cement columns of up to 3 feet or more in
diameter are used to mix the soil to the recommended mitigation depth of 15 to 20
feet for this project. As the augers are advanced into the soil, the hollow stem is
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3.6

3.7

3.8

3.9

used as conduits to pump grout and inject into the soil at the tip, or through the
feeder pipe attached to the track hoe arm. This ground improvement method
mitigates the sandy liquefiable soils and strengthens clayey soils.

Tsunami Hazard

According to the State of California Emergency Management Agency Tsunami Inundation Map for
Emergency Planning, Newport Beach Quadrangle, the site is located within a tsunami inundation
area (Cal EMA, 2009). Impacts of tsunamis are addressed in detail within the SLR VAAP (Anchor
QEA, 2018).

Landslides

Landslides are downhill movement of soil or rock caused by gravity and a destabilized slope.
Common examples of destabilizing factors are ground shaking caused by earthquakes, saturated
soil conditions, and over-steepened slopes. According to the updated Huntington Beach General
Plan Figure HAZ-3 (Huntington Beach, 2017), this site is not located within an area identified to
have earthquake-induced landslide potential.

The site is relatively flat with engineered slopes along the edges of the property composed of a
combination of fill and young axial channel deposits, which are generally flat-lying and massive,
without bedding that could provide planes of weakness for sliding.

The proposed development is anticipated to include raising grades to accomplish the final site
design, and therefore, no over-steepened slopes are expected to be excavated as part of grading
operations. Landslides should not be considered a hazard at this site.

Flooding

Review of the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map, Map
number 06059C0263J, Panel 263 of 539 of the Huntington Beach area indicates the site is located
in Zone X defined as an area subject to inundation by the 0.2% annual chance flood, areas of 1%
chance annual flood with average depths of less than 1-foot or with drainage areas less than 1
square mile; and areas protected by levees from 1% annual chance flood (FEMA, 2009). The SLR
VAAP addresses the potential for flooding at the site in detail (Anchor QEA, 2018).

Subsidence

Subsidence is defined within the Natural and Environmental Hazards Element of the Updated City
of Huntington Beach General Plan as a drop in ground surface (Huntington Beach, 2017). The
topic is addressed in more detail in the Environmental Hazard Element of the previous Huntington
Beach General Plan from 1996, which explains that the location of major oil drilling areas are
considered to have subsidence potential (Huntington Beach, 1996). The highest amount of
subsidence in the city has been measured in the area that corresponds to the Huntington Beach Oil
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3.11

Field in the central coast portion of the city. Based on the figures shown within the Natural and
Environmental Hazard Element of the updated General Plan, the amount of observed subsidence
decreases roughly radially outward from the location of the oil field. Based on Figure HAZ-4, the
subject site is located in a zone of subsidence designated as O to -0.1 inch, or the lowest possible
hazard level shown on the figure. Subsidence is not considered to be a hazard at this site.

Static Settlement

Some settlement may be expected due to consolidation of the of onsite soils caused by the load of
fill required to reach proposed grade, combined with the limitations of remedial grading resulting
from the high groundwater levels on the site. Due to the size of the fuel tanks and amount of time
they were on the site prior to removal, the areas where the tanks were located, are not likely to
settle, but the adjacent tank basin bottoms are subject to settlement, causing possible differential
settlement for improvements spanning these two areas.

Impacts from static settlement may be mitigated using combinations of remedial site removals and
surcharging (as described in section 3.4.3), post-tensioned or reinforced mat foundations, geogrid,
piles, and ground improvements (described in section 3.5.5.1). Settlement in the area will be
monitored until primary settlement is complete. After primary settlement is complete, construction
may begin.

As there are many options available for controlling or redistributing loads on the underlying soils,
static settlement due to loading is not considered a significant hazard to the site.

Expansive Soils

Expansive soils expand with increases in moisture content and shrink with decreases in moisture
content, and clayey soils are most susceptible to expansion and contraction. The upper site soils consist
of fill and axial channel deposits that contain expansive soils. These upper soils consist of varying
proportions of sand, silt, and clay, which through laboratory testing performed as a part of EEI’s
geotechnical investigation, indicate the expansion potential is medium.

Per the Mass Grading Exhibit, 94,500 cubic yards of material will be imported to the site to achieve
design grades (Fuscoe, 2018). Impacts of expansive soils on structures can be mitigated by
importing soils that have a very low to low expansion potential. In the event expansive soils are
used to cap the proposed lots, mitigation can include using post-tensioned or reinforced mat
foundations designed in accordance with the latest adopted edition of the California Building Code
(CBC, 2016), and the Post Tension Institute Slab-On-Ground design section referenced in the CBC.

Expansive soils are common throughout southern California and a variety of techniques are
available to control the potential effects from flexing ground. The optimum technique(s) will be
determined based on input from the geotechnical consultant, structural engineer, foundation
engineer, general contractor and others and employed during site improvement. As such,
expansive soils are not considered at significant hazard to the site.
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3.13

Corrosivity of Soils

A severely corrosive designation will occur when any of the following conditions exist: the soil
contains more than 500 ppm of chlorides, more than 2,000 ppm (0.2 percent) of sulfates, a minimum
resistivity of less than 1,000 ohm-centimeters, or a pH of 5.5 or less. Based on the reviewed report,
site soils generally have a negligible soluble sulfate content, meaning they are negligible to
moderately corrosive to concrete. They are considered severely corrosive to ferrous metals and have a
pH that indicates samples are slightly to moderately alkaline.

Though not a major constraint to construction, corrosive soils can add additional time and cost to site
development in order to protect construction materials that come in contact with corrosive soils. At
the completion of grading, site specific testing should be performed to verify these preliminary results.
Concrete and metal in direct contact with underlying soils, should be designed in accordance with the
latest adopted edition of the California Building Code (CBC, 2016) and applicable sections of ACI
publication 318 (ACI, 2014). A corrosion engineer should provide the final recommendations for
concrete design mix and protection of buried metals, as necessary.

Soil Erosion

Erosion can be caused by wave action, wind moving soil particles, surface runoff, and sea level rise.
Due to the anticipated finished grade elevation of the site, wave action and sea level rise will not be a
factor for site erosion. However, the rate of erosion due to wind and surface runoff can increase as
land is cleared and disturbed during development if proper measures are not taken to mitigate these
effects.

During grading operations, we anticipate there will be material imported to the site for the purpose of
raising the grades to the proposed design configuration, as well as surcharging the existing underlying
fill and alluvial material in order to compact it in areas where removals are precluded by the
groundwater elevation. This stock piling of import as well as fill placement, foundation excavation,
and utility installation will cause temporary disturbance to site soils, but during these grading
operations, it is assumed that the development will be in compliance with Chapter 33 of the California
Building Code (CBC), the City of Huntington Beach Grading and Excavation Code, and the State
Water Resources Control Board (SWRCB), all of which will require measures that minimize the
impacts of construction with respect to erosion.

For the past several decades, the subject site has been used as a fuel storage tank facility. The
previous “tank farm” development included clearing the majority of the area of topsoil and vegetation,
which is considered to be a disturbed state. After construction of this development is complete,
improvements including roads, flatwork, and landscaping will render the site significantly less
impacted by erosion than it was during its past use. Soil erosion is not considered a significant hazard
as a result of this development.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

From a geotechnical perspective, the future development should include the following types of
considerations prior to grading and construction:

e Prior to issuance of a grading permit, a geotechnical report evaluating the existing geotechnical
conditions as they pertain to the final design must be submitted to and approved by the City’s
geotechnical reviewers. The report shall specify mitigation measures for potential liquefaction,
slope displacement, lateral spread, and static settlement, and provide recommendations for
foundation designs based on the results of these analyses plus the field and laboratory studies.

e Geotechnical observation and testing must be performed during grading and construction
operations, to ensure that mitigation measures are properly implemented in the field.

e All other relevant building code requirements must be met.

If these conditions are met, it is our conclusion that the development of this 29-acre site will result in a

geotechnically stable project, which will not have a negative impact on any of the adjacent streets, residential
developments, or flood channel.
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5.0 LIMITATIONS

Our geotechnical/geologic services were performed using the degree of care and skill ordinarily exercised,
under similar circumstances, by reputable engineers and geologists practicing in this or similar localities. No
other warranty, expressed or implied, is made as to the conclusions and professional advice included in this
report.

The findings of this report are valid as of the present date. However, changes in the conditions of a
property can and do occur with the passage of time, whether they be due to natural processes or the works
of man on this or adjacent properties.

In addition, changes in applicable or appropriate standards may occur, whether they result from legislation

or the broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly or
partially by changes outside our control.
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SYMBOLS
MAJOR DIVISIONS TYPICAL
GRAPH ILETTER DESCRIPTIONS
CLEAN WELL-GRADED GRAVELS, GRAVEL-
GRAVEL GW | sAND MIXTURES, LITTLE OR NO
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(s ]
SOILS {LITTLE OR NO FINES) Q GP GRAVEL-SAND MIXTURES, LITTLE
3!'9 D OR NO FINES
COARSE b~ A\
GRAINED GRAVELS WITH|,, [30 1 GM SILTY GRAVELS, GRAVEL-SAND-
SOILS MORE THAN 50% FINES ) Y SILT MIXTURES
OF COARSE ‘~ | D
FRACTION %4
T e (APPRECIABLE GC | CLAYEY GRAVELS, GRAVEL-SAND-
AMOUNT OF FINES) CLAY MIXTURES
-.,.,.,.q-
Fatste?e® WELL-GRADED SANDS, GRAVELLY
SAND CLEAN SANDS [o°<%=%<"d SW | SANDS, LITTLE OR NO FINES
AND s 2"a"2]
X SANDY POORLY-GRADED SANDS
LA SOILS (UTTLE OR NO FINES) SP |eraveLLy sanp, LTTLE OR NO
LARGER THAN FINES
NO. 200 SIEVE
SIZE
MORE THAN 505% SANDS WITH SM SILTY-SANDS, SAND - SILT
OF CDARSEED' FINES MIXTURES
FRACTION
REATINED ON NO,
4 SEIVE (WPPRECIABLE SC CLAYEY SANDS, SAND — CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML | SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
FINE SILTS INDRGANIC CLAYS OF LOW TO
LICUID LIMIT MEDIUM PLASTICITY, GRAVELLY
GRAINED AND LESS THAN 50 CL CLAYS, SANDY CLAYS, SILTY
SOILS CLAYS CLAYS, LEAN CLAYS
oL ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY
INORGANIC SILTS, MICACEQUS OR
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MORE THAN 50% SILTY SOILS
OF MATERIAL IS
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NO. 200 SIEVE LIQUID LIMIT INORGAMIC CLAY S OF HIGH
SIZE C?:ES GREATER THAN 50 CH PLASTICITY
ORGANIC CLAYS OF MEDIUM TO
OH HIGH PLASTICITY, ORGANIC SILTS
NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS
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AN 17
a
a
Q
] S
5 20" Increase to abundant marine shell fragments [, /] ]
@ ag
4 W seT 3 36
=] A 9
g
w
z
5]
o
a
o
(L]
] —
g 25" No sample recovered, drill to 27" and re-sampled - a
2 @ pl pl | NR n 2
=] 24
2 -
2 Wi I
3 N|spT|  a 78
=1 i 38
Q -
Q
@
=] I
5 30" Decrease to trace marine shell fragments Vi 5
2 @ 4 Kser| 7 | =0
E al 7
w
o

(Continued Next Page)
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CLIENT _Shopaff Land Fund Il LP

BORING NUMBER B-2

PROJECT NAME _HB-Seaside Magnolia

PAGE 2 OF 2

PROJECT NUMBER _SHO-72233.4

PROJECT LOCATION _Magnolia §t. & Banning Ave., Huntington Beach, CA

[
w Zuw —_ = ]
o = oy 8 g |(wEE |2 T |5
T |2 wd| & Ez5 [ 8 |2 |20|g |F-|E i
[ i(ﬂ Ha w é-(IE Z | EZ Z gj &=l F
LE <9 MATERIAL DESCRIPTION D= 4 Lo (a2 o U ga W= o0& @
5 |8 S5l Z | 252 |5 |3 ek s (8% | X
= Su O |Z0|m wo | =
@ as o ola |E |2 o
<
@ 32" SILTY-SAND, dark gray, trace clay, very fine grained, wet,
dense; common marine shell fragments
S
35" Mo sample recovered i 3
@ a S|NF€ 7? 26

Total depth: 36.5-feet
Groundwater encountered (@ 6-feet
Refusal while sampling; heaving sands
Boring backfilled with bentonite grout

GEOTECH LOG - COLUMNS BORING LOGS.GPJ GINT STD US LAB.GDT 2117THE
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PAGE 1 OF 2
CLIENT Shopoff Land Fund Il LP PROJECT NAME HB-Seaside Magnolia
PROJECT NUMBER SHO-72233.4 PROJECT LOCATION Magnolia St. & Banning Ave., Huntington Beach, CA
DATE STARTED _1/15/16 COMPLETED 1/15/16 GROUND ELEVATION 5 fest BORING DIAMETER _6-inch
EQUIPMENT /RIG L-10-T Track Rig HAMMER EFFICENCY (%) _68
METHOD _ 140 Ib Auto Hammer SPTCORRECTION 1.13 CAL CORRECTION 0.62
LOGGED BY BM CHECKED BY GROUNDWATER DEPTH (ft) _5
NOTES
[
w Zuw = gz E |z 0
o O @ & w#E | = w =
- |8 wal £ |E2E (gl |25l |35 | 8
(=g &(ﬂ 03 @ w é"(.E z |2z |Z2s |84 &= F
a=|%o MATERIAL DESCRIPTION @S| Y |25 |- |LE|GE|EE|EZ (88| «
a |- == wr-d | |57 |85 |97 |at |y | W
& bl = | 2z03 |9 o |26l |6 |@ | £
B BEES & ola |E |2 | o
o< w
v FILL
1 — ELASTIC SILT, dark gray-brown, very maoist, very soft MH
7 —
BULK] - 32:66| 4 |COR
YOUNG AXIAL CHANNEL DEPOSITS
@ 2.5' ELASTIC SILT, brownish-gray and orange maottled, very moist SPT 1 2 59 28:65
towet, very soft; calcium carbonate stringers
MH
1200p3
SH 40 17:50 CON
DS
" @75 SILTY-SAND, dark gray, very fine grained, wet, medium dense; | |\ 4
abundant marine shell fragments I_,-R:\ SPT ? 15 13 | Ws
Y 2
I 3
an VN SPT 3 14
" @ 15 SAND with SILT, dark gray, very fine grained, wet, dense; | |\/ 3
decrease to scattered marine shell fragments >< SPT i 3 9 | sA
a
e
a
@
3
\¥i 8
E )| sPT iz 36
a Fy 0
B
w
z
&2
g_ BP-SM
w
Q2
9
@ / [
s A|seT| e
E A P i 43
@
o
=
=
=
a
o
Q
S
5 30" Decrease to trace marine shell fragments [/ fi
g e o \( sPT| 6 | a
E /! 23
w
a

(Continued Next Page)
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BORING NUMBER B-3

PAGE 2 OF 2
%
CLIENT _Shopoff Land Fund I, LP PROJECT NAME _HB-Seaside Magnolia
PROJECT NUMBER _SHO-72233.4 PROJECT LOCATION _Magnolia St. & Banning Ave., Huntington Beach, CA
" e
w Zww = sz E |z w
o O B & wEE | = w =
r |2 al & £S5 2le |€E|a |25 | @
E_|Two a8 $2< | 2 |Fel2Z |25 5= F
LZ &g MATERIAL DESCRIPTION w =z WE|FGUE|ED (92| ¢
w52 82| g 52% | & [2=|2e |02 |4 |9 &
° e @ 2 | zBE | “ |5 |28z |& |4 | £
= Hes & ola |F |2 |6
< [T
@ 32" SILTY-SAND, dark gray, very fine grained, wet, dense;
abundant marine shell fragments
| SPT 5 43
A 26
2
A| SPT 7 30
27
M
45’ Becomes dense \ 1
a b ﬁSPT 28 B5
\ 47
Wi m
YlspT| 2 |8
M\ %

Total depth: 51.5-feet
Groundwater encountered @ 5-feet
Boring backfilled with bentonite grout
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%
Ry BORING NUMBER B-4
e PAGE 1 OF 1
n
CLIENT _Shopoff Land Fund I, LP PROJECT NAME _HB-Seaside Magnolia
PROJECT NUMBER _SHO-72233 .4 PROJECT LOCATION _Magnolia St. & Banning Ave., Huntington Beach, CA
DATE STARTED _1/15/16 COMPLETED 1/1516 GROUND ELEVATION 5 feeat BORING DIAMETER _6-inch
EQUIPMENT /RIG _L-10-T Track Rig HAMMER EFFICENCY (%) _68
METHOD _ 140 Ib Auto Hammer SPTCORRECTION 1.13 CAL CORRECTION 062
LOGGED BY _BM CHECKED BY GROUNDWATER DEPTH (ft) _6
NOTES
@ =
wi Zun = =z t = = [7s]
o Q52 i} we & = w =
T« |2 wd| £ £S5 2 le |ec|g |F-|E i
E=|29 od| w 22£ | 2 |[Ee|22|25|80 |6 £
aE|T 5 MATERIAL DESCRIPTION w =& Wa|lpE|ug|ed |92 ¢
w=|<3 8= & Ee% | B [x=|2z|08|de |9 §
e S ol 2 | zBE|“ |3 |98l (& |8 |&
= Hes & ol |E |2 |6
< [T
Y FILL
1 — SILTY-CLAY, dark gray-brown, very maist, soft
2 —
BULK]
] YOUNG AXJAL CHANNEL DEPOSITS
3 @ 2.5' CLAY, brownish-gray and orange mottled, very maist to wet, SPT z 5
4 — soft; calcium carbonate stringers
5 !_@ 5 SILTY-CLAY, dark gray-brown, wet, soft; shelby tube push | —
T @' Groundwater encountered at 6-feet SH
T @75 SILTY-SAND, dark gray, very fine grained, wet, loass; | |/ 2
abundant marine shell fragments X | SPT 3 10 28 | WS
a I &
" @ 10"SAND with SILT, dark gray, very fine grained, wet, medum | |\ 1
densa; trace marine shell fragments. f}f\ SPT 2 1 8 SA
15' Becomes dense \/ ]
@ ﬁ sPT| 17 49
FAY %
g
E BP-SM
a
o
3
Wi -
£ \,\ SPT 14 49
[a] F ]
7]
E
=]
o
a
w
[«
9
@ v, o
z | sPT 5
& /) s 25 .
o
oy
s
3 Total depth:26.5-feet
3 Groundwater encountered @ 6-feet
: Refusal while sampling; heaving sands
% Baoring backfilled with bentonite grout
5
g
L=}
P}
2
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PAGE 1 OF 2
CLIENT Shopoff Land Fund Il LP PROJECT NAME HB-Seaside Magnolia
PROJECT NUMBER SHO-72233.4 PROJECT LOCATION Magnolia St. & Banning Awve., Huntington Beach, CA
DATE STARTED _1/15/16 COMPLETED 1/15/M16 GROUND ELEVATION 4.7 feet BORING DIAMETER _6-inch
EQUIPMENT /RIG L-10-T Track Rig HAMMER EFFICENCY (%) _68
METHOD __ 140 Ib Auto Hammer SPT CORRECTION _1.13 CAL CORRECTION _D.62
LOGGED BY _EM CHECKED BY GROUNDWATER DEPTH (f) _7
NOTES
2=
W Zuw = = E z @
. g £ |C8E B |83 52 |G
E-|Fo Bal o g=< | 2 |Fe|2z |25 89|85 &
EAEYS MATERIAL DESCRIPTION 2| YW | ERe | £ |UE|GE|HE|5D (88| @
=52 55| = |B2% |5 [3°8z|0° B0 &
4 w2 | Zus | “? |0 |=6lz (& | | £
(7] als o ola (B |2 o
T |
Y FILL -
1 — SILTY-CLAY, dark gray-brown, very moist, stiff oL
5 —]
BULK 2
1 YOUNG AX]AL CHANNEL DEPOSITS
3 @ 2.5" SILT, brownish-gray and orange mattled, very moist to wet, MC . & 41 | 81 |1446) 97 [ SA
4 — soft; calcium carbonate stringers
— ML
5 @ 5 shelby tube push “o000s
B SH
S
+ _@T Groundwater encountered at 7-feet 1 —
8 —f 5 @ 7.5" SILTY-SAMD with CLAY, dark gray, very fine grained, wet, Y| spT § g
;Q«'r loosa; abundant marine shell fragments BC-sm s
O T
5 " @ 10" SILTY-SAND, dark gray, very fine grained, wet, lose: common | |\/ 2
marine shell fragments .-’Y\_ SPT % 7 20 SA
@ 15" Becomes fine to medium grained, medium dense; trace marine AV 2
shell fragments X SPT .53 24
a
a
a
of o teEerd |
3 (@ 20" SAND, dark gray, fine to medium grained, wet, loose to medium \vi 4
= dense; common marine shell fragments A SPT ? 15
E 7
z
]
T
a
w
[©]
g s -
= W1 seT 7 1
& a s 3
m
wy
‘=
-
=1
]
e
@
S\ el oo ] | _ |
5 (@ 30" SILTY-SAND, dark gray, very fine grained, wet, dense; [/ |4
g scattered marine shell fragments S X SPT e A
w
Q

(Continued Next Page)
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CLIENT _Shopoff Land Fund Il, LP

BORING NUMBER B-5

PAGE 2 OF 2

PROJECT NAME _HB-Seaside Magnolia

PROJECT NUMBER _SHO-72233 4

PROJECT LOCATION _Magnolia St. & Banning Ave., Huntington Beach, CA

o=
ui Zuw = = E |z o0
o oH o w2 & = |W =
z |8 Al = |E25 | g |2 |ecle |S_|E |4
E_|To @2 328 | 2 |-c|R5 25298 B
LE(Ls MATERIAL DESCRIPTION u = UE|Eo|Lg|e2 |98
§=|29 25| d | f2g | b ¢2[28|88|8E (0% ¢
i @l 2 | B2 |° |8 (|28]x |E B | £
& | #es € |Fola |E |2 | o
<
(@ 30" SILTY-SAND, dark gray, very fine grained, wet, dense;
scattered marine shell fragments(continued)
/| 14
M| SPT i 40
A o
12
s |N|SPT @ 5
\ prs
HAlspT| |4
\ 19
T @50 SILTY-CLAY, dark gray, wet, very stff | Y 5
@ aray e cLm Y| ser g 18
A T

Tatal depth: 51.5-feet
Groundwater encountered @ 7 -feet
Baoring backfilled with bentonite grout
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Project No. 164011-01

Page B-12 November 15, 2018



£861-DEMN WOl elep uo paseq 1dS pue adA] Jomeyaq |105.5 Palenbs woQ} azZI§ auo)

(,) pues fafep oy pues -z m pues -6 Wis fafep oy 1S Apues -gm Aepd e |
() pauneld auy uns Kaa- || m pues fI1s oy pues - g Aeja Aps o1s Aakels -sm jeualew ouefilo -zm
pues o] pues Ajjaaead - W s Apues o] pues Qs - ;W fepp oy fep s -yl pauweld auy ansuas - |
08
0z
09
=mnEESs = T === = | L= os
4| 3 47 ==
I b z = =
— | £ = |||.U|| = L
= © S =]
¢ 5 ., 0g
Em T T ==1 _ 3 1T
=T i< " ==
= S r--.r_u., .
= e 4= = oz
] J ! - \.u
= | U ~—1
= s < ok
] =T b il
et i
1= } I
- e Tt & =
| | S E— I I — o
@ @ o6 0|6 % 0|z 451 0| 0S¥ 451 0 =0
M m o N 1dS osd NOILDIMS diL 2m
TIFE= o
m = ~ -
= I
S Yiva 1dd
8" Oney eany JanN
Hole 158] buLng wdag Mo 153
U ZSs0s Wpdaq wnwixep WV €2 198 9LOZ/S /L sl pue ajeq L01d2d Jaquin sjoH
§d9 05£19aa Jaquinn suod ¥EEZZI-OHS JaquinN gor
1d2oz0oldas sweus|iy 24-94ad lojesadQ yoeag uojbununy waloid

November 15, 2018

Page B-13

Project No. 164011-01



£861-28MN WoL elep uo paseq 1ds pue adf) Jomeysq 1108.5 pauienbs wWagL 871§ sU0D

() pues fafepp orpues -zZL pues -6 Wis Aafkes o3 yis Apues -g M fepo Y |
() pauielB suy yns Loa- 1L | pues fis oy pues - g e faps o1 1s fade -gm jeuslew owefilo  -zm
pues 0] pues Aanesd - gL W s Apues o) pues s - /A Repporfep fis -yl pauield suly aAIsuas - |
08
0z
09
o = == == ==
= = T | = [
1 = ue — . ~ |
J.llIll.lII. 1W i i |||||||||u|
= N m/ = m...,..» 0¥
_LF P T
I . .«w == e
= k) =
r...u ] ] 0g
| T T —=1 T )
=T I3 T —]
= =, =t
= 3 = = 0z
Z C e x
8 =
T \ e Tt
J rd 1
o | H. M. ﬁ,” m oL
) — ) -
£ ——— I~ .M.M )
= = i T I -
" wm ' 06 0 % oL 451 0|05F 451 ol o
M mo N 1dS ws4 NOILDIMS diL 2m
I= T
m3x " =
< I
S viva 1do
g oney eary 18N
UI¥g 158] BuLng wdag Mo 153
U IS0S updaq wnuwixep WV ¥£:65° 2 9LOZ/S /L aunj pue seq £0r1dd J8quINN sjoH
Sd9 05£19aa JaquIny auod YEETZI-OHS IBqWINN dqor
1A (6L0l4aS aweus|iy 24-9d Jojesadg yaeag uojbununy 1aloid

November 15, 2018

Page B-14

Project No. 164011-01



£861-2G0N Woly ejep uo paseq | 4§ pue adA) Joimeyaq 108,35 palenbs wWoQ} azi§ suo)
() pues fafep o) pues -7 W pues -6 Wis Aade(d o3 3pis Apues -9 W fep Y |
(,) paueaB auy yuns faa- | | pues fyjis 0} pues - g fepo fyps oy s Aafepp -gm jeusiew nuelfio -zm
pues o} pues fjjgneld - W Wis Apues o} pues s - W fepporfep fyis -y M pauwel auy aaisuss - |
08
0
09
_====== 1T = e e ———— | D = T = |0s
] 3 e ~
T L L1 A
= 4 % T =
% : -
L7 3 3 F o
S i =
— = I
S 7 — Tt
=T .rlml ..u. -
—— N — ] = oe
= <. = F
=t £ < =
= R T =1
T - M S oz
= 5 = =
- 2 el = |
I Y T
— ,x | = |0}
T 3 M
=T 5 |
» B s e == A i 0
‘(06 = % 0/ 351 B 0057 ECE o
JE3 N 1dS 10/ NOLLOINA diL 27
TTI = el
mxzr =
< I
S vivdad 1dO
8 oney eany JaN
Hovo 1581 Buing ydag mo 183
UES0S wpdag wnuixew Wd L 65 9L0Z/SLL alul) pue sieg £0rldd Jaquiny s|0H
$d9 05£19aa Jaquiny auod ¥EETZLI-OHS Jaquiny gor
d>(zzoldas aweus|i4 Jy9a Jojesado 2eag uoifununy waloud

133

November 15, 2018

Page B-15

Project No. 164011-01



(.) pues fafepp oy pues -z W pues -6 s Aafepd oy yis Apues -gm Aepo e |

() paueaB auy yns fsa- L @ pues f)jis o} pues - g Aejo fs o1 3ps Aafeo -gm jeusjew Jueio -zm
pues 0} pues fjasead - gL W s Apues o] pues Aps - W Aeporfep faps -+ A paueal auy aanIsuas - |
08
0L
09
T e S I R [ R .u.|-|I!I|||||..1 05
i = =g L
n....uﬂ.llh. ...|w Mr.ll nanIL
1 L S
= T =T or
. 3 P
T = = |I|||||||Jw - —= o
I I o
<1 P L] =1
<] R <
.r.HﬂT |.. nuuﬂul.HW| ﬂllu.:ul 0z
= & 1=
W.M. h.fl w\
| [
=1_ I 4 0k
7 =T J ]
a.e f|.|| wulll Ml.. M 0
m o6 0|6 % 0fz 481 0 |05¥ 481 0 =0
& mo N 1d§ /sS4 NOILDIHS diL 2m
d —
mE 3
< I
S viva 1doO
g oney eany 1aN
Hael 1531 Duung yidag mo 153
U Z5'08 uidaq wnwixe Wd 21L:9%:E 910Z/GL71 Ul pue sleq ¥Orldd JaquinN aoH
§d9 05£190d JaquinN auoj VEEEZLOHS JaquinN qofr
1> {azol4as alleus|i4 J¥9d loyesado y2eag unibununy 1afoid

133

November 15, 2018

Page B-16

Project No. 164011-01



£861-D8N WoL EIEp U0 paseq 1dS pue adf) jolaeyad [108.5 paienbs Wl szI§ sU0D

November 15, 2018

Page B-17

() pues fafep oy pues -z A pues -6 Wis Aafepo o1 s Apues - gl Aepa -cl
(<) paueId suly uns Ash - LL W pues s 01 pues - g fepa Ais 01 s Aafepn -gm leuslew auefio  -gm
pues o] pues fj@aeii -l M 0I5 Apues o] pues s - J W@ Repordep fyis -yl paueld suy aaIsuas - |
08
0l
09
= ——1 = = == 05
o e I — — T =
L i « | e
— — = — | =
== N < | 1 ov
+= = -
= £ o =L
= e = = a1
= S S =1 __ | Hullr o
= 3 I 1=
= Iy I F
1| { —1 | Tl
et = = | M= |
I ——— _ =1 ¢ ——— [ ——— 0z
] -4 = T F
Nt .ﬂ .....\qu.h. T r———
—== S = = ,..j — = oL
7 = ) f
L I —— }
—" B B —— .u..uk J
b = = — 1 <o
= L 0f6 % [ 451 0[0s% 451 0 5 g
M mo N 1dS /s NOLLDIMS dil 2m
5 <
mEC 3
< T
3 viva 1dd2
8" oney eany JaN
Uo0'e 1581 buung wdag Mo 153
U505 yidaq wnuxep WY 50:8€:6 9L0Z/S 4L awnj pue a1eQq G0rldd laquiny 2|04
Sd9 05€1900a laguuny auo) 'ECZZI-OHS JaquinN gor
1daiz0ldas aleus|4 2890 101e5ado yoeag ucibununy 129l01d

133

Project No. 164011-01



£861-09N Woy elep uo paseq Lds pue adf) Jolaeyaq 108.8 patenbs wag) szI§ suo) m
(,) pues Aafeja oy pues -z, W pues -6 Wis Aafepa oy is Apues - gl Aepo -cl m
() paulesd auy uns AsA- L1 m pues A)j1s 0] pues - g fepp Ayis 01 1S Aafep -gm leuslew Juebio  -gm o)
—
pues o} pues faaei - oL W is Apues o1 pues Aps - 1 @ feppoyfep s -+l paueld auy ansuss - | -
[
o]
08 =
[<5]
>
o
=
0L
09
_—— pp— e = N S s [
= = - e —T"
g { T =
Pl T 2
Tt C e T
i o — -
= . . s l__ = L 0%
T = gy — s
L = j — [ee)
i vl = = by
= 4 |ﬂ|| =" 1
=1 i = — — m
=T =l o | | 0g ®
.,..Hu.l. Nu ] TS .~||||||.u.r o
s - Tt T o
- < — S| o
, |
- z = —L 0z
= b ...Ia.luu i =
M=l ..\M =i =1
== | L e . |
2 S L 21 |0k
- — g ; ™
= S _
= B == - s P
el e S 47 o
_H_S__om % ol 451 0| 08¥ 451 1] =0
M moQ N 1d§ oS4 NOILDIHH diL 25
TI=
mx" 3
< I
o} viva 1d2 -
2 <
=
“oney e E]

g oney eany 1aN S
<
©
—

woLl 153l Buung wpdag mo 153 .

U ES0S yidag winwixepy Wd ZECL:E QL0ESL L sunj pue ajeq 90r1d2 Jaquiny ajoH o
Sd49 0SE190a Jaquuny auod FEEEZLOHS Jequiny qor P

1o {gz0)40s alueusl4 o494 i0erado yoeag umBununH 1o8loid °
2

133 S

[

o



£861-080N Wol ewep ue paseq 1ds pue adf) JolAeyaq 10S.5

palenbs wWag) 8218 au0D

() pues fafejp o pues -z @ pues -6

() pauneIb auy uns Ksa- L m pues Ajis o) pues - g

Wis Aafepo o) yis Apues -9 @

Repo fapis o1 s Aafepn -gm

Aepo

-cm

leuslew ouedno  -zm

pues o] pues fjjpaeii - gL W yis fpues oy pues fyis - W feporfepfps -yl paueil suy aanIsuss - |
08
0L
09
=== —— = — — —T= = — =
= = =T I R 05
P L E P
1= < - — =
< & - <
T =F P = T 0¥
uuunu.... n« ‘“wu B ™
Llll..ll.n r.f“u — |.||||4 I-ﬂ.||||\..
e B < —T— =
s . o i e S | 0E
5 - S
€ = | =
g T =
] [T 0z
[Emm - > —
< — =
- —r— —
Y i
= = |m
5 == |
S i o
B ES__S 06 R 0L 451 005+ 451 0 =0
M mo N 1dS Jo/s4 NOILDIMA diL = m
o &
mET 3
< hu o
o] VYiva 1do
8 oney ealy 1aN
uve 1581 Buung ydaa mo 183
Y Z5°08 yidaq wnwixep Wd 90:8L 1 9LOZ/S /L Bl pue aeq 2071dD Isquiny 8|oH
Sd9 0SEL93aa JaquInN auod F'EERZL-OHS J8quInN qor
W5 GZ0l4as aweus]l4 2490 10esado yoeaq uolBununy 12aloud

November 15, 2018

Page B-19

Project No. 164011-01



£861-260M WO LIRP U0 Paseq | 4§ pue adA) JolAeyaq 08,5

palenbs wag 8ZI§ su07)

(,) pues Aakep oy pues -z W

pues -6 Wis fafeo oy yis Apues -g M Aepa -cl
() paunest auy yus AiaA - L B pues fjis o} pues - g fepd fps o3 s Aafep -gm [euajew Juebo -z |
pues o} pues fjlaseld - oL 0 uis Apues o1 pues s - J W Repoyfep s -+M pauell auy aAIsuss - |
08
0z
09
-t 1 | < B 4| N = 05
T . — = ov
E——— z . — i — o¢
T b —— I —
— C =] =
- I._ulu_ T
4] e fam
...A.\u r,...u_. = "
T = AY ..Fl.ulllnf o T—t
= | % < = |
|| — —— ray e — —
EE====s - = 2 4 oL
) A= ki ]
LH == _ o /
e = i /o
- oo | 06 % ofL 481 0] 0S¥ 481 ' =g
M mo N 1dS 1078 NOILDMS diL 25
T
mx»" 3
< T
o viva 1dd
g oney eary 18N
UoLs 1581 buing wdad Mo 183
U505 yidaq wnwixepy WV P00 1L 9L0ZFLIL awn] pue aeq 80-LdD Jaquiny 3joH
Sd9 06£1900a Jaquiny auo) ¥'CCZEL-OHS JBquiny gor
wr{cLol4as aweus|i4 2490 10jesadg yoeag uojBununy 129i014d

EF|

November 15, 2018

Page B-20

Project No. 164011-01



November 15, 2018

Page B-21

£861-26N Wol vep uo paseq | 4s pue 2df) Jolaeyaq 10S.5 paienbs wag| 321§ auo)
{,) pues Aafe|s o) pues -z, W pues -gm s Kafke|2 o) Jis Apues - gl fepa -cl
() pauneld auy uns Aisa- 1L B pues fjyis o} pues - g fepo faps o1 s Aakep -gm leusjew aueflo -zm
pues o} pues fjpaeif - gL W WIS Apues o) pues Aps -2 W fepporfep s -vym pauell auy aAnIsuas - |
—— K e T—1 08
Ey 4 == =
[l q.,, .1||||u..L|l. |
= Ea — -
— = = A= oL
NEREENEN = =] = =
== 2 = 1t
T2l < =_| Tz
= | - ..||||W||. == e—— 1 09
— | | - = | I .
ﬂ lnu T I”hr |..|llw,v M
=t i B e
] | —l r = =
(EEEEEEEES gy pp—— ¥ = > o 05
= 2 E 5=
= = =t 3
< | | C s N =L
= | z\.(r = l . or
= =L =1 -
=" == I= P ==
= = o =
= o~ =
= .wf |NI
—_— N = el 0¢
.qu\_. e .W....Ll:a uu-M.v
S 3 1 T |
I e > I e I e S
e = J—— — 0z
- [ ]
nh..l\.. ~ = = n.lWl\t
I — - = —— oL
.J.,u.l L L |W ,raf | .
2 | =T 3 )
-~ .ln1I..|....| A /
I I T = F 0
ES._:@ 06 k] 0L 451 0| 05¥ 481 1] =D
M mo N LdS 0S4 NOILDIMA diL 2 m
Mm% 3
< T
o] vYiva 1do
g oney ealy 12N
uoee 159] Buung ydag mo 153
U508 udaq winuinep Wd £2:6E.Z1 9L0ZF L L allll pue syed 60-1dD Jaquiny s1o0H
§d9 05£190aa JaquinN suod ¥EEZZIOHS JBqWInN gor
W GLoldas SlUeLR|l4 2490 Jolessdo yoeag uoibununy 129lo1d

133

Project No. 164011-01



€861-D90N Woy Blep uo paseq | 4s pue adiy joleyaq 108,58 palenbs wogL 921§ auoD
{.) pues Aafep oy pues -z H pues -6 s Aafepd o) yis Apues -9 m Aepa -cl
(.} paureld suy uns Asa - LL B pues fijis o} pues - g fela fapis 011ps Aakela -gm leuslew ouebio -z |
pues o] pues fjpaeii - gL A s Apues oy pues fs -7 @ feporfepfys -yH pauell suy aanisuss - |
03
0L
09
= e —— — N T B e e B g e 05
—T = | T
—T [ ,"|I|“|~_.| =1 |
Mr.'l .,|||Hw |.Y._||l I:am  —
I ' — B
S = T i
[y 7 E = — o
==y = T
a3l i = =T
| . P [ 0g
R ﬂ\u I I
i 1] b
< ( < <L oe
ﬁ_H ] / =g .mw. -
._nu..mru A S -.M;..
mau |m, < ...rl/. - ok
T = | Y )
e Iy T — /
1 == 4T <o
ES__S 0f6 % 0fL 451 0| 0G¥ 451 0 =0
M mo N 1dS 1054 NOILDMA diL 2 m
T I=
mzE" 3
< T
o] viva 1do
8 oney ealy 1aN
uase 158] Buung wdsa mo 153
U 69°08 yida( wnunxep W ZE:CE 1L 9LOEISL L alnj pue aeq 01-1d2 Jsquiny a|oH
Sd9 05€1L90a JSqUINN su0d FEEEZI-OHS JaquinnN gor
dr{ezoldas aweusl4 J49d i0jessdo yoeag unbununy 12aleid

133

November 15, 2018

Page B-22

Project No. 164011-01



£861-DEN Wol e1ep uo paseq LdS pue adA) Jolneyaq |10S.5

palenbs Wagl sZ1§ auod

133

() pues fafep o1 pues -z W pues -6 Wis Aafepo oy s Apues -g M Aepa -cll
() paueil suy yns fea- L m pues fjis 0} pues  -g fepd faps oy is Aakep -gm leusjew owebio  -zm
pues o) pues Ajaaead - oL W us Apues o) pues fs -7 W fepoydep s -+M pauleld suy aARIsuUas - L
08
0z
09
T 7 3l — | | = 05
T s A
= _..||... M;w. PIIlM ”H S =—""] ~
s - i .,ﬂu ] |I|.H.. s 0¥
[ = 7=
= = — -
= b2 — =
== > == f—
== ~ = 7 0g
| - ,/_ 4= i =t -
= 'l = ||.nn
_.;...J m = - u..lu
..\. .ﬂ rl.uul = - 0z
) ; |III||HU -|-|||||....u
n...\.r =] ”\
= = = 0L
—==T iy T
N T T Ve i
=0 4
+=[ — Z1o
‘06 ) 0L 351 0los¥ 351 0 —
M % % W05 NOILDMA diL = M
m I =
mE" 3
< T
e viva 1do
8" oney earny 1aN
BOFe 1581 Buung wdsg mo 183
U505 yidag wnwixep WV 0£:61:0L 91L0Z/GL/L auw pue aeq bldD Isquinp ajoH
Sd9 051900 Jaquiny auo) V'ECZZLOHS JBquInN qor
W {zzolHas aLeus|i4 490 10jesadp yoeag uoibununy 128l01d

November 15, 2018

Page B-23

Project No. 164011-01



£861-2EM WOy elep uo paseq | 4§ pue adf) Joleyaq 1085

paienbs wag sZi§ auo)

() pues fafepp oy pues -z W pues -6 Wis Aafed 0} Yis Apues - g W Repa -cH
(,) peulesd suy yuns Asa- L m pues fjj1s oy pues - g fepa faps oy ps Aafep -gm [eusew oueblo  -zm
pues o] pues fjanedi - gL A ws Apues oy pues fps - 2 W Reporfepfs -vH pauield auy saisuas - |
08
0L
09
Cemm— [ I B g =T | T=—F | J I I I = |-
T —F 1= B B ——
L= hﬂ e | b=t |
S L - ) — -3
i S — =
— 3 —— = o
B 2 e | |
~ = | AT
4 _l - _\M 4
— T N — 1 oc
_(, ) = T— .u... I s
.\_.. =T - rnl.|||| i 0z
= - 3 ——— n.u,..a |.||||./
A L L
e _ S T B —
=g " o =l oL
rlu.mn T . e ||IJ_
—— |
.. - e e —
e = = ]_ == |0
B _H._S,_um 06 % 0L 481 0| 06¥ 451 0 =0
M mo N LdS w/sd NOILDIM4 diL 25
T =
m M ~ M
o] viva 1do
i)
8 oney eany JaN
a9 153] Buning ydag Mo 153
W 9E0S yidag wnwixepy Wd §°05°€ 9L0ZF L1 suwij pue ajeq [T ] Isquiny 3j0H
sd9 05€1L90ad Jaquuny auo) VEEEELOHS J2quinN gor
(LRI EN aleus|l4 490 J0jesadQ uoeag uoibununy 12aleid

133

November 15, 2018

Page B-24

Project No. 164011-01



£861-28 WO e8P uo paseq 14§ pue adf Jolaeyaq 10S.5 paienbs waQ 971§ 80D

(,) pues fafep oy pues -z A pues -6 s Ladeja o) 1is Apues -9l Aepa -cl
() powell suy yns fsa- L m pues fyjis 0} pues - g fepa fapis 01 s Asken -gm leusjew oeblo  -Zm
pues o] pues fjjaaeld - oL W s Apues o1 pues fs - 2\ fepporfep fgs -+ M pauleld suy sanisuas - |
08
0z
09
—— N =z | p— il . 0§
z S 4
AT ﬁ i P B
T =3 mm. T = T -/.Mw o
.\.Hw.rr .n. y n,..l,..||... m.....r..
|..1.,n, - < x r...|.M.|I- —_ = o
< — i
rrll r |¢I.U _ |\nr -
s Jm r.rl.r B 0z
J LY L= | £
= 2 Ea e
I I — \W s - I T
e _ |2 -.--.”.,.., T . o
S —= y )]
e —F T T e J
g = = T lo
o e |06 06 % [ 451 0| 0s¥ 451 [
M mQ N 1dS 10754 NOILOIMA diL 25
TI=
mxzs" 3
m T
e Vviva 1do
8" oney ealy 1eN
Uzo0 158] Dunng ydsa Mo 153
Y7505 ypdag wnwixep Wd 556121 9L0Z/SH allL pue ayeq Ci-1dD Iaquiny ajoH
Sdo 052,500 Jaquiny auo) ¥'CLZZL-OHS JquINN qor
W vz0l4as aweus4 2490 10jerRdp yoeag uoifununy 129load

November 15, 2018

Page B-25

Project No. 164011-01



£861-280M WOy eIRp U0 paseq | 4§ pue adA) Joneyaq [10§,5 pasenbs wag} s71§ auo)

() pues fafe;2 oy pues -7 A pues -6 wis Aafepa 01 s Apues -9l fepo -cl
(<) paunest auy yus AaA - L B pues fyis o} pues - g fepd fps o3 s Aafep -gm [euajew Jwebo -gm
pues o} pues fjaAeid - gL W uis Apues o} pues fs -2 W@ Repoyfep fis -+l pauiell auy aasuas - |
08
0L
09
= m 2] s A = 0
[ A B 8 - [ I [ A
=L T
] /.u |rU||||I N
=1 [ I o
— B — =] — ..ﬁHHu_
T |.H . ! o I||..||.r|| I...Nll..r
= . = == o¢
4 o = | —
e ¢ = g =
i = - I #
~_ 1 [ u..v e — 1 | — | | 174
—=ay ~F = =1
I ||....|w“, ﬂMw.I 1T ] |rh||.| BN I.v.,\.
== e
—= == = =
1 =l | — e
T . \|I| R | — I.r.rl J.J" H—
oo |% 0le % [ ECTN [ ECT 0 =g
M mao N Lds 1084 NOILDIMS diL 25
ms 3
< T
o vivda 1do
g oney eany 1aN
U0F'6 1581 buing wdag Mo 183
UZ5'05 yidaq wnwixep Wd G0:6¥:Z 9L0ZiF L1 aun) pue ajeq Tl-1dd Jaquiny 3joH
Sd9 05€190a Jaguuny auo) ¥'EEZZL-OHS Jaquiny gor w0 B
127 0)3as aweua|i4 J499Q Iojesedg yoeag ucbununy 1a3lio1g (TR BT

133

November 15, 2018

Page B-26

Project No. 164011-01



	Areas of Ground improvement March 2018-11-15.pdf
	Sheets and Views
	Areas of Ground improvement0315-Layout2





