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GEOMATRIX

FINAL REPORT
GEOLOGIC/GEOTECHNICAL STUDY
ZONE 7 WATER AGENCY
GROUNDWATER DEMINERALIZATION PROJECT
Pleasanton, California

1.0 INTRODUCTION

This report presents the results of a geologic/geotechnical study performed by Geomatrix
Consultants, Inc. (Geomatrix) for the Zone 7 Water Agency (Zone 7) groundwater

~ demineralization project (project) in the City of Pleasanton, California. The project consists of
a new groundwater treatment facility and supply pipeline. Carollo Engineers, P.C. (Carollo) is
preparing the design for the project. The groundwater treatment facility site is located
northwest of the intersection of Santa Rita Road and Stoneridge Drive. The supply pipeline for
the facility will extend about 800 feet to the southeast, crossing under both Stoneridge Drive
and Santa Rita Road. The site location is shown on Figure 1 and the layout of the proposed

structures and pipeline are shown on Figure 2.

Geomatrix understands that the groundwater treatment facility consists of a Reverse Osmosis
(R/O) Building, a small wetwell, and connecting pipelines. The proposed R/O Building will
have two above-ground stories and one below grade level wetwell. Based on the 90 percent
design drawings (dated May 2005) provided by Carollo, plan dimensions of the R/O Building
are approximately 85 feet by 140 feet. The wetwell will be a below grade, reinforced concrete
basin having plan dimensions of about 50 feet by 80 feet; it will be located on the northern side
of the R/O Building beneath the floor supporting the two decarbonate tank towers (Figure 3).
The top of the bottom slab of the wetwell will be at about 15 feet below the existing ground

surface.

Our understanding of the approximate structure loads and dimenéions within the R/O Building
are based on discussions with Carollo. The decarbonate tank towers will be about 10 feet
square and will each weigh about 800 kips. Chemical tanks (about 6 to 10 feet in diameter and
3000 gallons capacity) will be located east of the decarbonate towers. The chemical tanks will
weigh about 225 kips. The R/O membrane train units will have skid-type mounts. An electrical
room will be constructed at the southwest corner of the R/O Building. Loads on the underlying

soils from the RO Building itself are expected to be relatively light. Some grading/earthwork
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will be needed to prepare the site for the construction of the R/O Building. Over the remainder
of the site, cutting and/or filling about 2 feet or less will be needed to adjust the site grades.
Subexcavation and replacement of native soils will be required within the footprints of some of
the proposed improvements. Asphalt and portland cement concrete pavement will provide
access to the R/O Building. Existing groundwater wells, the so-called Mocho Well Nos. 1, 3,
and 4, will supply the water to the RO Building. The R/O Building will be constructed adjacent
to the existing Mocho Well No. 4 pump station (Figure 2).

The supply pipeline will consist of approximately 800 feet of 28-inch-diameter pipe, which will
connect the new groundwater treatment facility to Zone 7°s Mocho Wells Nos. 1, 3, and 4.
During preliminary design, the proposed supply pipeline alignment crossed under Stoneridge
Drive, Santa Rita Road and the former railroad easement (which is a corridor for several utility
lines). During the later stages of design, the pipeline alignment was changed to that shown on
Figure 2. Crossings beneath the roads and utilities will be made using conventional boring and
jacking (trenchless) pipeline installation techniques. To avoid the numerous existing utilities
installed within the roadway right-of-ways and the railroad easement, the crossings will be
made relatively deep (i.e., on the order of 15 to 20 feet below the roadway surface). Elsewhere,
the pipeline will be installed in an open trench and will have about 3 to 5 feet of soil cover
when backfilled (i.e., the pipeline will be buried within 6 to 8 feet of the existing ground
surface). Other minor pipelines will be constructed to connect the wells to the supply pipeline

and to convey the treated water to the rest of the Zone 7 water system

1.1 PURPOSE AND SCOPE

The purpose of the study described in this report was to obtain geologic and geotechnical
information needed to support the design of the new treatment facility and supply pipeline. It is
our understanding that Carollo will use the recommendations and conclusions presented in the
geologic/geotechnical report to guide design of the R/O Building foundations, site grading and

pavements associated pipelines, and appurtenances.
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Geomatrix’s scope of services included the following tasks:

Task Description

Field exploration and information gathering
Geotechnical laboratory testing

Geotechnical engineering analyses and evaluations
Corrosivity evaluation

Geologic/Geotechnical report preparation
Consultation and attend meeting

N W N

Environmental assessments, such as environmental sampling of soil and groundwater and
analytical testing, were not included in our scope of services for this geologic/ geotechnical
study. Based on the known site history, it is possible that substances of environmental concern
have affected the site soils and/or groundwater and that these substances could be encountered
during construction. It is our understanding that environmental sampling and testing will be
performed at a later date to evaluate the nature and extent of possible contaminants within the

proposed construction areas.

1.2 AUTHORIZATION AND PROJECT ORGANIZATION

This geologic/geotechnical study was performed in accordance with the professional consulting
service agreement between Geomatrix and Carollo dated August 4, 2004. Geomatrix received

authorization to begin work from Mr. Tom Seacord, Senior Project Engineer with Carollo.

The work described in this report was coordinated with the following individuals:

e Mr. Tom Seacord (Senior Project Engineer) - Carollo Engineers

e Mr. Joseph Zalla (Project Engineer) - Carollo Engineers

e Mr. Tony Valdivia (Project Engineer, Raines, Melton and Carella, Inc.) - Zone 7 Water
Agency representative

Key Geomatrix personnel who participated in this project include:

e Mr. Michael L. Traubenik - Principal Geotechnical Engineer
e Mr. Joseph de Larios - Project Manager, Senior Engineer

e Mr. C. C. Chin - Project Engineer, Seismic Parameters

¢ Ms. Tania Welch - Staff Engineer, Field Exploration

¢ Mr. Todd Crampton - Senior Engineering Geologist
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GEOMATRIX

1.3 REPORT ORGANIZATION
The site of the planned facilities is described in Section 2. The field and laboratory testing

performed for this study are discussed briefly in Section 3. Sections 4 and 5 summarize
regional geologic and seismic setting, and site geology and subsurface conditions, respectively.
Geotechnical recommendations and other considerations for the design of the structures are
discussed in Section 6. Geotechnical design recommendations and considerations for the
project pipelines are provided in Section 7. Finally, the basis for all the conclusions and

recommendations presented in this report is provided in Section 8.
The appendixes of this report are described below:

e Appendix A - Field Exploration
This appendix describes the field exploration conducted for this study. Logs of

exploratory borings are included.

e Appendix B - Laboratory Testing
This appendix presents results of the laboratory tests performed for this study.

e Appendix C - Corrosion Testing and Analysis
This appendix presents the results of testing and analysis performed by JDH Corrosion
Consultants, Inc. (JDH). JDH performed in-situ resistivity measurements at the site and
performed analytical tests on samples of soil obtained by Geomatrix during the
geotechnical field exploration program. The original report prepared by JDH, dated
October 7, 2004, is included in the appendix.

o Appendix D - Logs of Borings from Previous Investigations and Well Logs
This appendix presents boring logs from a previous investigation performed at the site
by Consolidated Engineering Laboratories (Consolidated, 1999) for the nearby Mocho
Well Nos. 3 and 4 pump stations, and miscellaneous well logs provided by the Zone 7

Water Agency.

2.0 SITE DESCRIPTION

The project site is located near the intersection of Santa Rita Road and Stoneridge Drive in
Pleasanton, California (Figure 1). The R/O Building will be constructed east of and adjacent to -
the Mocho Well No. 4 Pump Station, which was recently built on the northwest corner of the

Santa Rita Road/Stoneridge Drive intersection. An asphalt-paved driveway enters the site {rom
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Stoneridge Drive. The northern side of the site is bounded by the Arroyo Mocho. The entire site
is encompassed by a chain link fence topped with barbed wire. The ground surface of the site is
relatively flat; it appears that only minor fills were p]aéed to construct the Mocho Well No. 4
Pump Station. The elevation of the ground surface at the site varies between about 334 to

335 feet [North American Vertical Datum of 1988 (NAVDS8); Towill, 2004]. The bottom of
the arroyo north of the site is about 17 to 18 feet below the ground surface elevation of the R/O
Building site. The roadway surface of Santa Rita Road is about 6 to 7 feet above the site ground
surface of the R/O Building site; Stoneridge Drive is about 4 to 5 feet above the site. The
portion of the site where the R/O facility will be constructed is currently unpaved and is

covered with a sparse growth of grass and weeds.

The supply pipeline will approach the groundwater treatment faciiity site from the
south/southeast. From the Mocho Well No. 1 Pump Station site, the supply pipeline will cross
beneath the remnant of the railroad track berm (and easement) and Santa Rita Road in a
northwesterly direction (Figure 2). At the east side of the crossing, the roadway surface of
Santa Rita Road is about 4 to 5 feet higher than the ground surface around the Mocho 1 Pump
Station. Numerous utilities underlie Santa Rita Road and the railroad right-of-way. After
crossing Santa Rita Road, the pipeline will be adjacent to the Mocho Well No. 3 Pump Station
site. At this side of the crossing, the ground surface is about 8 feet below the roadway surface,
The pipeline then heads north along a narrow paved access road to the Macho Well No. 3 Pump
Station; numerous existing utilities and services pipelines also cross this area. The supply
pipeline then crosses Stoneridge Drive. In the area south of Stoneridge Drive the paved access
road surface slopes gently to the south until jt is about 5 feet below the roadway surface of
Stoneridge Drive. North of Stoneridge Drive, the pipeline will end near the southern side of the
Mocho Well No. 4 Pump Station site.

3.0 FIELD EXPLORATION AND LABORATORY TESTING

Field exploration for this study consisted of drilling, logging, and sarﬁplin g ten exploratory
borings. The borings were drilled and sampled on September 8 and 9, 2004. The approximate
Jocations of the borings are indicated on the Site Layout and Boring Location Plan, Figure 2.
Borings B-1 through B-5 were used to explore subsurface conditions at the R/O Building site;
borings B-6 through B-10 were used to explore the supply pipeline alignment. As mentioned in
Section 1.0, the alignment of the supply pipeline was changed during design. Consequently,
one boring (i.e., boring B-7) that was drilled during this study to explore subsurface conditions

was not positioned along the final pipeline alignment (Figure 2).
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All borings were drilled with a truck-mounted, hollow-stem auger drill rig to depths ranging
from about 6% feet to 31%; feet. Samples of soil were recovered from each boring using
Modified California drive samplers. In addition, bulk samples were collected from the drill
cuttings of selected borings. The samples were visually examined and logged in the field,
sealed to preserve their natural moisture content, and then taken to our laboratory for further

examination and testing.

Boring logs were prepared in the field by examining drill cuttings and soil samples. Final
boring logs were prepared based on the field logs, examination of samples in the laboratory,
and laboratory test results. The final borjng logs are presented as Figures A-3 through A-12 in
Appendix A.

Boring B-1(P) was converted into an open-standpipe groundwater monitoring well
(piezo'meter) at the completion of drilling. Details showing the construction of the piezometer
are presented in Appendix A. Two of the borings, B-7 and B-8, were left open for at least 24
hours. During drilling and before backfilling, free groundwater was not observed in any of the
borings used to explore subsurface conditions for this study. No groundwater was detected in
the piezometer shortly after it was constructed. However, approximately 1 week after
construction, the groundwater level in B-1(P) was measured af about 28 feet below the ground
surface. The piezometer was monitored for groundwater on two subsequent dates (refer to
Table A-3 in Appendix A).

Laboratory tests were performed by Cooper Testing Laboratory on selected soil samples to
evaluate their physical characteristics and engineering properties. Samples were tested for dry
density, moisture content, Atterberg limits, gradation, unconsolidated-undrained triaxial
compressive strength, compaction, and resistance value (R-value). The laboratory testing
program is described, and graphic presentations of the test results are presented, in Appendix B.
Results of moisture content, dry density, and strength tests are also presented at the

corresponding sample locations on the boring logs in Appendix A.

Corrosion tests and analysis were performed by JDH Corrosion Consultants, Inc. (JDH) on
samples obtained by Geomatrix from each of the borings. Sample locations for which corrosion
tests were performed are indicated in Appendix C. The report prepared by JDH is included in
Appendix C. The report includes a description of their field program, analytical test results, and

JDH’s recommendations for mitigating corrosion potential.
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In addition to the borings drilled during this study, Geomatrix reviewed aerial photographs of
the site vicinity in an attempt to evaluate how past uses of the site may affect the design and
construction of the planned facilities. On September 15, 2004, Mr. Hans AbramsonWard, Staff
Geologist with Geomatrix, reviewed 7 stereo pairs of aerial photographs of the site. The
photographs were taken on the following dates: 8/9/1996, 4/20/1986, 4/27/1982, 5/26/1976,
5/15/1969, 4/16/1959, and 5/16/1957. All of the photographs had an approximate scale of
1:12,000 except for the set from 1959, which had a scale of 1:9600.

The earliest photographs showed as many as 6 small structures (each about the size of a small
shed) on the site, and dirt access roads leading to these structures from Santa Rita Road. The
locations of 4 of these structures approximately correspond to the locations of the old Camp
Parks wells, indicated on site drawings provided by Carollo. These structures are present in all
of the photographs reviewed, though it appears that two of them were demolished during the
construction of Stoneridge Drive (between 1986 and 1996). Several features first appear within
the Arroyo Mocho, located directly north of the site, in the 1976 photographs. On the aerial
photographs, these features appear as 3 white lines that cross the arroyo (but do not ascend the
banks) and 1 white line that runs down the center of the arroyo. These white lines may
represent low concrete walls (or wiers), or pipelines. The features (apparent on aerial
photographs) are about 200 to 300 feet long. The features are evident in the photographs from
1976, 1982, and 1986, but are not evident in the later photographs.

None of the photographs revealed any evidence of bank instability associated with the portion
of the arroyo located directly north of the site. Further, none of the photographs contained
evidence that suggests that large buildings, buried structures (such as cisterns), or other past
disturbances or potential underground obstructions existed previously at the site. However,
considering that the Camp Park wells exist (or existed) at the site, functioning (or possibly
abandoned) pipelines and possibly other buried utilities may cross portions of the site. These
lines, if they exist, may be encountered during the planned construction; they should be

properly abandoned (or removed) if they are no longer in use.

Borings were drilled at the site during a previous investigation performed by Consolidated
Engineering Laboratories (Consolidated, 1999) for the Mocho Well Nos. 3 and 4 Pump
Stations. In addition, logs of miscellaneous wells that have been drilled in the project vicinity
were provided by the Zone 7 Water Agency. The approximate locations of the previous borings

and wells are included in the report excerpt and the Well Location Map prepared by Zone 7,
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which are included in Appendix D. Logs of the previous borings and wells are presented in

Appendix D.

4.0 GEOLOGIC AND SEISMIC SETTING

This section describes the geology and seismic setting of the project site. Subsurface so1l and
groundwater conditions encountered in the exploratory boreholes drilled during this and

previous studies of the site are described in Section 5.0.

4.1 REGIONAL GEOLOGY

The project site is located in Amador Valley, a “subbasin” of the larger Livermore Valley
(DWR, 1966), approximately 2 miles east of Interstate 680 and 1 mile south of Interstate 580.
The relatively flat-lying Amador Valley forms the eastern margin of Livermore Valley, which
is a structural basin formed by an approximately east-west trending syncline that is locally
bounded and crossed by faults. The valley floor is underlain by a relatively thick (700 feet
locally; Kaldveer, 1991) sequence of poorly consolidated sediments of Holocene age (deposited
within the past 11,000 years) that consist of interbedded sands and gravels of fluvial (stream)
origin and silty clays of lacustrine (lake) origin (Figure 4). This younger basin alluvium
averlies older alluvial sediments of the Livermore Formation, which may be as much as

1,500 feet thick and up to 4 to 5 million years old (Barlock, 1988).

4.2 SEISMIC SETTING

The project site is located near three mapped fauits, the Calaveras, Pleasanton and Verona
(Figure 5). These faults are considered active by the State of Caiifornia Geological Survey
(CGS), and are depicted on their Earthquake Fault Zones maps of the Dublin and Livermore
7.5 minute quadrangles (Hart, 1980). Based on these maps, the Verona fault lies approximately
3 miles southeast of the site, the Calaveras fault lies approximately 2.5 miles east of the site,
and the Pleasanton fault lies approximatelyl.4 miles southwest of the site. The Calaveras fault
is the dominant seismic source for the project site, and was the source of a ground-rupturing
carthquake between Dublin and San Ramon in 1861 of estimated Richter (local) magnitude 5.9.
The Calaveras fault is a major right-lateral, strike-slip fault that forms part of the boundary (i.e.,
the San Andreas fault system) between the North American and Pacific tectonic plates. The
Maximum Credible Earthquake for the Calaveras fault is considered to be moment magnitude '
Mw) 7.
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GEOMATRIX

The known Holocene-active trace of the Pleasanton fault is located within Camp Parks,
approximately 1Y miles northwest of the site. The fault continues to the south and is buried
beneath the alluvium of Livermore Valley (Crane, 1995; DWR, 1966; 1974), where its location
is not precisely known. According to mapping by Crane (1995), a buried trace of the
Pleasanton fault may lie less than 1,500 feet west of the site.

The Verona fault lies about 3 miles southeast of the site, and is mapped along the
southeastward projection of the Pleasanton fault. Neither the Pleasanton nor the Verona faults
is known to be the source of any historical earthquakes; however, recent studies (e.g., Unruh
and Sawyer, 1997) have suggested faults within the Livermore Valley may be more significant
than previously thought. Despite the proximity to these faults and based on the available
mapping, the ground rupture hazard at the project site due to tectonic faulting is judged to be
low.

5.0 SITE SUBSURFACE CONDITIONS

This section summarizes the subsurface conditions interpreted to exist at the project site. Our
interpretations of the subsurface conditions are based on the conditions encountered in borings
drilled for this and the previous studies of the site, and our review of published maps and aerial
photographs. Our interpretations generally confirm the regional geologic conditions described
in Section 4 and provide a more detailed basis for evaluating geologic and geotechnical

conditions at the R/O building site and along the supply pipeline alignment.

The borings drilled for this and previous studies of the site encountered predominantly clayey
soils, with plasticity ranging from low to high, to the maximum depth explored (i.c., about 31%;
feet). Where high plasticity clays were observed in the borings drilled for the present study,
they were greater than 5 feet below the ground surface (bgs). Water well logs and driller reports
provided by the Zone 7 Water Agency for water wells constructed within or very near the
project site indicate that the thickness of these clayey native soils varies from about 44 to 55
feet (refer to Appendix D). Underlying this layer are alternating granular and clayey deposits,
and various mixtures of these soils, to depths of at least 846 feet (i.e., the dépth of the deepest

well drilled in the project vicinity).

Near the southern end of the supply pipeline alignment (either side of Santa Rita Road), as
much as 7 feet of granular soils (i.e., sandy and gravelly soils) were encountered in the upper
portions of the borings. Refer to the logs of borings B-8 and B-9 in Appendix A and the logs of
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boring B-1 and B-4 contained in the Consolidated Engineering Laboratories report provided in
Appendix D. These soils may be associated with the fill for the former railroad track berm
mentioned in Section 2 and earthwork activities associated with the Mocho Well Nos. 1 and 3

pump stations.

As noted above, groundwater was not encountered in borings drilled for this study or in any of
the borings drilled for previous investigations at the site. Groundwater was not immediately
observed in the piezometer installed at the R/O Building site, but was observed at a depth of
28 feet bgs about 1 week after piezometer installation. This relatively slow groundwater
response is likely due to the sensing zone of the piezometer being embedded in clayey soils.
The groundwater level in the piezometer was measured on two subsequent occasions.

Typically, the observed water level was about 28 feet bgs (refer to Table A-3).

It should be noted that the absence of free groundwater in the borings drilled for this study may
not be representative of the groundwater conditions at the boring locations during other times
of the year. In addition, evaluation of the moisture content and dry density tests (performed on
samples from the exploratory borings) indicates that site soils are at or near “saturation” to
within 15 to 20 feet of the ground surface. Because the site soils are clayey (fine-grained), this
may represent “capillary rise” rather than free groundwater (i.e., saturation above the phreatic
surface). In addition, it is possible that zones of coarser, more granular materials may be
encountered within the clayey site soils. Such zones may contain trapped or “perched”
groundwater. If encountered, these more granular zones are likely to be of limited extent and
thickness.

Factors that can contribute to groundwater fluctuations include rainfall, it gation practices,
pumping rates in the nearby wells, and nearby surface water. For example, at the time of our
field exploration program (i.e., September 2004), significant rainfall had not occurred for
several months and significant water was not flowing in the nearby Arroyo Mocho (in the
deepest portion of the arroyo, we visually estimated that only about 1 to 2 feet of water was
present). Groundwater levels at the site could be affected by significant rainfalls and water
flowing through the Arroyo Mocho during the winter rainy season. However, it should be noted
that the observed piezometer water levels did not appear to be affected much by the significant
cumulative rainfalls that occurred during the 2004-2005 winter rainy season. Water also may
become trapped within the more granular soils that were encountered in the borings drilled for
this and previous studies of the site. Such groundwater seepage is described in more detail in

Section 6.2.2, Excavation and Groundwater conditions.
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6.0 GEOTECHNICAL DESIGN RECOMMENDATIONS AND
CONSIDERATIONS FOR STRUCTURES

This section presents the geotechnical engineering recommendations and considerations that
apply to design of the R/O Building and other minor structures that are planned for the Zone 7
Water Agency Groundwater Demineralization Project. When appropriate, earthwork and
foundation design recommendations are presented separately. The anticipated sequence of
construction for the new facilities is given first, followed by geotechnical design
recommendations and other considerations. Geotechnical engineering recommendations and
conclusions that apply to the supply pipeline and other minor pipelines are presented in
Section 7.0.

Important geotechnical considerations, with respect to the proposed construction, include the
possible presence of undocumented fill, the moderate strength and compressibility
characteristics for the native soils across the site, and the low to moderate expansion potential
of the near-surface clayey soils. In addition, as previously mentioned, the site is situated in a

seismically active region.

According to the project topographic map (Towill, 2004), the proposed R/O Building is 18 to
20 feet south of the existing Livermore Amador Valley Management Agency (LAVMA)
wastewater pipeline. Across from the western end of the R/O Building, the top of the 27-inch-
diameter LAVMA pipeline was measured at about 10 feet bgs. Based on our understanding of
the configuration and loading of the R/O Building, the pipe depth, and the lateral distance from
the face of the R/O Building to the pipeline, it is our opinion that the foundations for the

R/O Building will not impose significant new loads on the LAVMA pipeline.

The recommendations and other considerations presented in this report are intended for
planning and design of the various proposed facilities described in Section 1. This report may
not provide all of the subsurface information that a contractor may need to construct the
project. The recommendations presented herein were developed based on the 90 percent

drawings (dated May 2005) prepared by Carollo and telephone conversations.

6.1 CONSTRUCTION SEQUENCE

The general construction sequence for the project, as we envision it, will consist of the

following steps.
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1. The construction sites are cleared of all vegetation, and topsoil is stripped.
Unsuitable organic soil deposits are removed and stockpiled for landscaping.
Functioning buried utilities are identified and protected. Abandoned utilities are
identified and removed if they will interfere with the planned construction. The
piezometer installed during Geomatrix’s field exploration program is removed.

2. Grading work is performed to prepare the level building pads at the R/O Building
site and other facility locations. An excavation is made for construction of the
below-grade wetwell. Methods are used to support the ground where room 1s not
sufficient for an excavation with sloping side walls. The wetwell is constructed on a
pad of granular fill, an observation manhole is installed immediately adjacent to the
wet well, and the structures are then backfilled.

3. The near-surface clay beneath R/O Building (and other planned surface structures)
is excavated and replaced to provide a uniform pad for construction.

4. Pipelines (and other buried utilities) that fall within or near the R/O Building
footprint are installed and backfilled.

5. The R/O Building (and other planned surface structures) is built. Pipelines are
constructed to connect the structure(s) to related facilities.

6. Remaining excavations/pipeline trenches are backfilled. The site is fine graded and
paved/landscaped.

We realize that the above sequence is a simplification of the construction activities that will be
required to build the facility. Nevertheless, the recommendations and considerations in this
section are based, in part, on the methods and sequence described above. Significant
differences in the anticipated sequence should be brought to Geomatrix's attention so that we

can evaluate their impact on the recommendations presented in this report.

The rest of this section describes the geotechnical recommendations and other considerations

related to design of the facility.

6.2 EARTHWORK

This section describes miscellaneous work necessary to prepare the project site for construction
of the R/O Building. Excavation and groundwater conditions, fills and backfills, and drainage
requirements are discussed. Procedures that should be followed to protect the soils exposed in

the required excavations are discussed in detail.

6.2.1 Clearing, Grubbing, and Stripping

The construction area should be cleared of objectionable materials, including grass, weeds,

concrete, gravel piles, old construction debris, and any other material that might interfere with
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the performance or completion of the work. As mentioned in Section 3.0, small shed-type
structures that appear to be associated with the so-called Camp Parks wells are evident in the
aerial photographs that were reviewed during this study. Functioning (or possibly abandoned)
pipelines (and possibly other buried utilities) that are associated with the wells may cross
portions of the project site. These lines, if they exist, may be encountered during construction;
they should be properly abandoned (or completely removed) during construction if they are no

longer in use.

All roots, buried logs, and other objectionable material should be grubbed. Old pipes,
underground structures, debris, or waste should be removed if found anywhere on the site. Any
holes created by the grubbing process should be backfilled with compacted aggregate base
material described in Section 6.2.6, Fill Material and Compaction Criteria. Excavations and
trenches from abandoned utilities and pipelines that cross the footprint of the R/O Building and
are more than 3 feet below the existing ground surface (refer to Section 6.2.5 — Building Pads
for additional discussions) should be backfilled with aggregate base or controlled density fill, as
described in Section 6.2.6, Fill material and Compaction Criteria. All objectionable material
from clearing and grubbing should be removed from the site and disposed of at a suitable
landfill.

In vegetated areas, the upper 6 inches of soil should be stripped from the ground surface and
stockpiled separately for later use in landscaping. The actual stripping depth should be
established in the field at the time of construction.

6.2.2 Excavation and Groundwater Conditions

As described in Section 5.0 — Site Subsurface Conditions, the borings drilled for this and the
1999 Consolidated Engineering Laboratories geotechnical study encountered predominantly
clayey soils of varying plasticity to the maximum depth explored (i.e., about 31Y; feet).
Excavation of these clayey soils should be possible with conventional earthmoving equipment

and excavators.

The 90 percent design drawings prepared by Carollo indicate that the R/O Building will have
several below-grade levels (e.g., the wet well, some chemical tanks, and for facility piping).
Some walls of the R/O Building will be supported at or near the existing ground surface with
shallow spread and strip footings. Other walls of the above-ground structure will be supported
on the walls of lower (below-grade) levels of the structure. Because of the past construction

activities that have occurred at the site, it is possible that some of the upper soils may have been
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disturbed by these previous activities. It is also likely that the near surface soils will become
disturbed during construction of the below-grade levels of the R/O Building. In addition, these
clayey soils have a low to moderate potential to undergo shrink-swell behavior. Therefore, we
recommend that near-surface soils beneath the part of the R/O Building that is supported on
shallow spread- or strip-type foundations be removed and replaced, as described in Sections
6.2.5 and 6.2.6. The exposed foundation area surfaces also must be protected as described in

Section 6.2.4, Subgrade Preparation and Protection.

The R/O Building is located near the existing pavement around the Mocho Well No. 4 Pump
Station, near existing pipelines, and other improvements that must be protected. Excavations
with inclined side slopes likely will be used during construction wherever possible. However,
at some locations, sufficient room for sloped excavations will not exist and measures will be
needed to shpport the adjacent ground and nearby existing facilities. Locations where such
conditions exist should be identified during design and the structure excavations that could
require ground support should be identified. Construction costs associated with ground support

systems are sometimes underestimated when project-specific requirements are not identified.

Excavations having vertical sidewalls deeper than 5 feet will require sheeting, shoring, or other
effective means to adequately support the ground and to protect workers. Excavations
shallower than 5 feet may require support depending on the location of the excavation, the
anticipated soil conditions, and/or the contractor’s activities in the vicinity of the excavation.
Project specifications should place full responsibility on the contractor for planning, design,

construction, maintenance, and removal of excavation support systems.

Ground movement/settlement must be prevented to avoid damaging nearby underground
utilities and other improvements. All excavations should be adequately braced to prevent
failure of the excavation walls and to mitigate potentially damaging ground
movement/settlement. Ground support may be needed to maintain the stability of underground
utilities, adjacent pavements, and other improvements. The ground support system should be
installed without leaving nearby improvements unsupported. To help mitigate ground
movement/settlement, stockpiling earth and other construction materials near open excavations
should be avoided. In no case should stockpiling occur closer to excavations than federal or

state regulatory agencies allow.

If removal of the support system might cause an excavation wall to collapse, the support system

should be left in place. Locations where excavations may be subject to caving should be
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identified as the excavations are being made. Soils that tend to ravel and cave while being
excavated probably will cave if the support system is removed while the excavation is being
backfilled. The support measures also should be left in ‘place if their removal might cause the
excavation bottom or adjacent ground to become disturbed, and/or damage a nearby structure
or facility or the newly-completed structure/facility. If pressure-treated wood is used as part of
the ground support system, it should be left in place and cut off about 2 feet below the ground

surface. Wood that is subject to rotting should not be used.

The stability of excavations will need to be evaluated while the excavations are being made. As
is the case anywhere that excavations are made in soils, unexpected caving of excavation walls

and slopes could occur at any time or place, regardless of the depth.

In general, existing structure foundations bearing on soils that lie above a line projected upward
at an inclination of 45 degrees from the bottom of an adjacent excavation will require
underpinning during construction or the excavation must be adequately supported. Should
underpinning be necessary, we recommend that the contractor be responsible for its design and

be required to submit an underpinning plan for review prior to construction.

As previously discussed, free groundwater was not observed during drilling in any of the
borings performed at the site for this study or previous investigations. However, free
groundwater was observed in the piezometer [boring B-1(P)] about 1 week after its installation
(i.e., on September 17, 2004). Groundwater also was observed during subsequent
measurements (refer to Table A-3). In addition, geotechnical laboratory tests indicate that soils
in the range of 15 to 20 feet below the ground surface (bgs) may be at or near saturation. At this
time, we recommend that an elevation of 318 feet (i.e., the approximate elevation at the bottom
of Arroyo Mocho) be assumed for the free groundwater level during construction. We
recommend that a groundwater elevation of 320 feet be used for the design of structures and
pipelines. Prior to construction, the contractor can use the piezometer to further assess
groundwater levels. The contractor should be required to abandon the piezometer according to

Zone 7 requirements during construction of the R/O Building.

Provided the excavations required to construct the R/O Building and related facilities do not
extend much below elevation 318 feet, it is anticipated that only minor amounts of free

groundwater will be encountered. However, if excavations are made during the winter rainy
season, rainfall, surface water runoff, and possibly shallow perched groundwater could enter

the excavation. Water from the nearby Arroyo Mocho also may cause water inflows or
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saturated soils in some of the required excavations. During our field exploration program
(i.e., September 8 and 9, 2004), a minor amount of water was observed in the arroyo. During
the winter rainy season, the Arroyo Mocho could contain more significant amounts of water
that could locally affect groundwater levels and produce groundwater inflows into deeper

excavations.

Finally, zones of coarser, more granular materials may be encountered within the clayey site
soils. If encountered, these zones are likely to be of limited extent and thickness and any
trapped groundwater in these zones should deplete relatively quickly. The clayey soils transmit
water relatively slowly, so the rate infiltration is expected to be minor. It is our judgment that
well-planned drainage ditches and sump .purnp arrangements commonly used in construction
should be capable of controlling the anticipated flow of groundwater into the required

excavations.

To minimize construction difficulties that typically occur during the winter ramy season or
when groundwater is encountered, earthwork operations should be planned for the normally dry
summer and fall seasons, if possible. If groundwater is encountered, measures should be taken
immediately to control it. The combination of groundwater (or saturated soils) and the action of
foot traffic and construction equipment will quickly disturb and degrade soil exposed in the
excavations and at the ground surface. Wet or saturated clays will cause difficulty during

excavation, and equipment may get bogged down in the softer deposits.

The contractor should be made responsible for the design, construction, operation,
maintenance, and removal of any system that is implemented to control the inflow of surface
water and groundwater. The system should be designed to prevent migration and pumping of
soil fines with discharge water. The contractor must plan the dewatering and excavation

carefully so that stable and dry excavations are maintained throughout construction.

Disposal of water from construction dewatering also must be planned carefully. Because of
regulatory requirements, discharging pumped groundwater directly into nearby arroyo or storm
drain systems may require permits from the regulatory agencies having jurisdiction over the
project. As described in Section 1.1, it is possible that substances that are of an environmental
concern have affected the site soils and/or groundwater and that these substances could be
encountered during construction. It is our understanding that environmental sampling and
testing will be performed by others. If encountered during construction, soil and groundwater

containing substances that are of an environmental concern will require special handling.
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Options that the contractor may use for disposal of pumped groundwater should be identified in

the project specifications.

6.2.3  Temporary and Permanent Slopes

The stability of the temporary excavation slopes made at the R/O Building site will depend on
the depth of the excavation, the strength and character of the soils exposed in the excavation,
groundwater conditions, the construction schedule (i.e., the time the excavation or cut is
allowed to stand open), and the contractor's operations and equipment, among other factors. For
planning purposes and for preparing the engineer's construction cost estimates, temporary
excavation slopes soil should be no steeper than 1(H):1(V). These temporary slopes apply for
excavations that have a maximum depth of 20 feet. Flatter side slopes may be required (and
should be anticipated) if the contractor intends to stockpile materials and/or use heavy
equipment adjacent to the excavation. Flatter slopes also may be necessary if localized
instability is observed during construction. Cut slopes exposed for extended periods likely will

erode, slake, and/or ravel and require cleanup.

All temporary excavations used in construction should be designed, planned, constructed, and
maintained by the contractor and should conform to all state and/or federal safety regulations
and requirements. As is the case anywhere that excavations are made in soil, unexpected caving
of excavations, temporary cut slopes, or trench walls could occur at any time or place. Workers
in excavations and trenches must be adequately protected; at all times.

Permanent cut slopes in soil and fill slopes should be no steeper than 3(H):1(V). Where
possible, flatter permanent slopes should be used to blend the final ground surfaces into the
adjacent ground contours. All exposed ground surfaces and cut and fill slopes will be subject to
wind and water erosion if not adequately protected. All cut and fill surfaces should be provided

with erosion protection measures as soon as the final grades or cut and fill slopes are created.

6.2.4 Subgrade Preparation and Protection

Surfaces exposed in excavations should be protected from erosion, air or water slaking, and
changes in moisture content that could cause expansion, shrinkage, and/or degradation of the
exposed surface. In the area beneath the wetwell and other below-grade levels of the R/O
Building, the exposed soil surfaces should be carefully trimmed to final subgrade and then
covered with a geotextile conforming to the requirements of the Caltrans Standard
Specifications Section 88-1.04, for Type A, woven. The fabric should then be protected by

placing a minimum of 12 inches of compacted granular material conforming to the crushed
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rock, aggregate base, or permeable material described in Section 6.2.6, Fill Materials and

Compaction Criteria.

Exposed subgrade should be protected with granular material as soon as practical but all
surfaces should be protected prior to the winter rainy season. If work is done during the winter
rainy season, Geomatrix recommends that the granular material be placed as quickly as
possible (i.e., within 24 hours) after the foundation area is exposed in the final cut surface.
Depending on excavation size, it may be necessary to excavate in sections to minimize the
period that the soil is exposed to the elements. Before the granular material is placed, the
exposed soil surface should be clean and dry. Under no circumstances should groundwater,
rainfall, surface runoff, or construction water be allowed to pond on the exposed or unprotected
soil surfaces. If left uhprotected, the soil could degrade quickly; its properties will change under

the action of heavy earthmoving equipment and wetting or drying caused by the elements.

6.2.5  Building Pads

Because of the past uses of the site and previous construction activities associated with the
Mocho No. 4 pump station, Geomatrix recommends that the near-surface clayey soils be
excavated and recompacted to create a uniform pad upon which to construct the slabs-on-grade
and shallow strip- and spread-type foundations of the R/O Building. The clay should be
excavated to a depth of no less than 3 feet below the top of floor slab elevation or one foot
below the bottom of footings, whichever is deeper. Deeper excavation may be required if
disturbed conditions are encountered. The excavation and replacement of the clay should
extend at least 5 feet laterally beyond the footprint of the R/O Building’s foundation.

Geomatrix also recommends that the R/O Building and associated slabs be founded on
compacted granular material. The compacted granular material will help (1) protect the exposed
soil/fill surfaces; (2) provide a uniform bearing surface for the completed structure or slab;

(3) provide a reasonable working surface for equipment (small cranes, concrete trucks, etc.)
during construction; (4) create a smooth surface upon which to position concrete reinforcement

- for footings and slabs; and (5) provide drainage, if required.

The compacted granular material for the below-grade wetwell should be at least 12 inches
thick, as previously discussed in Section 6.2.4, and should extend at least 1 foot beyond the
outer edge of the slab or mat supporting this structure. For the R/O Building, the granular
material should be at least 6 inches thick. All excavation bottoms/subgrade surfaces should be

cleaned of all debris and loose soil before the pad for any structure is constructed. A woven
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geotextile should be placed over the exposed subgrade and up the excavation sides. A
geotextile con.forming to the requirements of the Caltrans Standard Specifications Section 88-
1.04, for Type A, woven, should be placed over the subgrade and up the excavation sides.
Additional recommendations for slab-on-grade construction within the R/O Building are

presented in Section 6.5.

6.2.6 Fill Materials and Compaction Criteria

It is anticipated that seven principal fill types could be used at the sites. These are (generally

from coarsest to finest):

crushed rock |
permeable material

aggregate subbase material

1

2

3

4. aggregate base material
5 site and select fill

6 topsoil

7

Controlled Low Strength Material.

Each type of material is described in the following text according to its (a) potential source,
(b) uses, (c) typical specifications, (d) compaction requirements, and () special

handling/processing requirements (if applicable).

It should be noted that the relative compaction requirements discussed below are based on the
maximum dry density and optimum moisture content of the subject material as determined by

ASTM Test Method D 1557 (latest edition). When the relative density 1s discussed in the text,
it is based on ASTM Test Methods D 4253 and D 4254 (latest edition).

Crushed Rock )
Crushed rock should be an imported material that consists of durable rock and gravel that is
free of deleterious material and free from slaking or decomposition under the action of alternate
wetting and drying. This material may be used to construct drainage trenches (if required), or
may be placed on the bottoms of trenches excavated in unstable ground. If used in constructing
drainage trenches, this material should be surrounded by a filter fabric selected to prevent the
migration of fines into the gravel. Crushed rock should meet the following gradation

requirements.
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Standard Sieve Size Percentage Passing
1 inch - 100
% inch 90-100
No. 4 0-10
No. 200 0-2

These materials should have a durability index of not less than 40. If there is a concern that
fines from the subgrade could migrate to the voids of the crushed rock, the crushed rock can be

placed on, or surrounded by, a suitable geotextile fabric.

Crushed rock should be moistened thoroughly and compacted to a relative density of at least 75

percent using suitable plate- or roller-type vibratory compaction equipment.

Permeable Material

Permeable material should be an imported material that consists of durable crushed rock or
gravel and sand that is free from slaking and decomposition under the action of alternate
wetting and drying. Permeable material may be used for wall drains and/or subsurface trench
drains. It also may be used beneath the slabs of buried structures if a permanent drain is

required.

The material should have a durability index of not less than 40 and a sand equivalent value of
not less than 75. Complete specifications for this material, which is commonly referred to as
Class 2 Permeable Material, are given in the State of California, Department of Transportation
(Caltrans) Standard Specifications, Section 68.

Permeable material should be moistened thoroughly and compacted to a relative density of at

least 75 percent using plate- or roller-type vibratory compaction equipment.

Permeable material used behind retaining and other structural walls should have a horizontal
thickness of not less than 12 inches. During backfilling, it should be placed against the wall at
Jeast 1 foot higher than the adjacent backfill to prevent contamination and should be continuous
with any foundation drain system. A 2-foot-thick cap of relatively impervious fill should be
placed over the permeable material at the top of the backfill to mitigate against infiltration of

surface runoff.
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Aggregate Subbase

Imported aggregate subbase material may be used to construct building pads for surface
structures. This material should meet the requirements in the Caltrans Standard Specifications,
Section 25, Class 2 Aggregate Subbase (¥-inch maximum particle size). Aggregate subbase
material placed beneath structures should be compacted to no less than 95 percent of maximum
dry density. The moisture content of the material should be within -1 percent and +3 percent of
optimum, and the material should be placed in horizontal lifts that do not exceed 8 inches’

before being compacted.

Aggregate Base

Imported aggregate base material may be used to construct building pads for surface structures.
It is also recommended for use as fill and backfill beneath and adjacent to structures for which
settlement of trench backfill must be minimized. This material should meet the requirements in
the Caltrans Standard Specifications, Section 26, Class 2 Aggregate Base (19-mm [%-inch]
maximum particle size). Aggregate base material placed beneath structures should be
compacted to no less than 95 percent of maximum dry density. The moisture content of the
material should be within -1 percent and +3 percent of optimum, and the material should be

placed in horizontal lifts that do not exceed 8 inches before being compacted.

Site Fill

Geomatrix understands that is likely that little or no fill will be needed to adjust the grades at
the R/O Building site. Required structure excavations and the excess spoils from pipeline
trenches likely will be the source of fill needed to create the uniform building pad beneath the
R/O Building, to backfill the walls of the wetwell, and make minor adjustments to the final site
grades.

The recommendations presented in this section are intended to mitigate excessive settlement of
site fill and backfill. During construction, careful monitoring and testing of the site fill and
backfill will be essential to mitigate potentially damaging ground settlements. To mitigate
ground settlement, fill and backfill derived from the site soils must be thoroughly mixed and
moisture conditioned prior to placement and compaction, as described in this section, or should
not be used. As described above, imported aggregate base may be used as fill and back{ill
where settlement must be minimized or when filling/backfilling must be accomplished during
the winter and spring rainy season. Aggregate base may be easier to compact and test than the
fill derived from the site soils; especially when the moisture content of the site soils cannot be

controlled/adjusted during the winter and spring.
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If the quantity of excess native soil from the required excavations and trenches is not sufficient
to accomplish the desired final grades, additional site fill must be imported. Imported site fill

should have the following properties or characteristics:

All fill particles should be less than 3 inches in size.
o Less than 30 percent of the material should be retained on the ¥-inch sieve.

e No less than 15 percent and no more than 50 percent of the material should pass the No.
200 sieve.

o The fines (i.c., material passing the No. 200 sieve) should have a plasticity index (PI) no
greater than 15.

e The fill material should contain less than % percent by weight of organics and should be

free of other objectionable material (e.g., concrete, plastic, and other wastes).

Proper compaction of fill and backfill derived from the required site excavations and trenches,
will depend on the fill moisture content at the time of compaction. None of the exposed soil
surfaces should be allowed to dry out or become wet during or after fill placement. If it
becomes wet, fill derived from the native clayey soils will soften and the fill surface may
become slick. Placing and compacting site fill material should be avoided during the winter

rainy season when it will be difficult to control the moisture content of the fill.

Before fill'is placed on any soil surface, organic-rich soils or other deleterious materials should
be excavated and removed. The upper 8 inches of any exposed soil surface upon which fill will
be placed should be scarified, plowed, disked, and/or bladed until it is uniform in consistency
and free of unbroken chunks and clods of soil greater than 3 inches in any dimension. The
moisture content of the soil should then be adjusted to 2 to 5 percent over the optimum, and
should be compacted with equipment suitable for the soil and site conditions. The soil should

be compacted to not less than 92 percent of maximum dry density.

For recommendations regarding protection of exposed soil surfaces, refer to Section 6.2.4. No
geotextile or fill material should be placed until an engineering geologist or geotechnical
engineer from Geomatrix has reviewed the condition of the prepared surface upon which fill

will be placed.
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Mixing, blending, and moisture conditioning will be required to create a material that can be
placed and adequately compacted. All fill should be scarified, plowed, disked, and/or bladed
until it is uniform in consistency and free of large, unbroken chunks or clods of soil. The
moisture content of the mixed fill should be adjusted to 2 to 5 percent over the optimum
moisture content. Additional disking or blading may be necessary to obtain uniform gradation
and moisture content. Chunks and clods of soil having any dimension greater than 3 inches
either should be broken down by heavy earthmoving equipment (or other effective methods) or
should be removed from the fill while the fill is placed.

Fill should be placed on the prepared surface in horizontal lifts that do not exceed 8 inches in
thickness before compaction. The fill should be compacted with suitable equipment to no less
than 92 percent of maximum dry density. The final surface of the compacted fill should be
graded to promote good surface drainage. All permanent fill slopes should be overbuilt by at
least 1 foot and then cut to final grade to provide adequate compaction. As previously
described, permanent fill slopes should be no steeper than 3¢H):1(V). Flatter slopes may be

desirable to blend the fill surface into gdjacent contours.

When new fill is to be placed and compacted.against existing stable excavation or fill slopes,
the existing cut or fill should be benched horizontally so that the new fill will be incorporated
into the slope. To provide a firm foundation free of loose or disturbed material, a minimum of 2
feet normal to the existing cut slope or fill slope should be removed and recompacted while the
new fill is brought up in layers. Existing fill or native material cut in this manner should be

recompacted along with the new fill material.

Topsoil

We recommend that landscaping be designed by a landscape architect or other qualified
professional. This designer should provide recommendations that include soil material types,
soil amendments, and irrigation. For preliminary design, the following recommendations may
be used. In landscaped areas, topsoil should be placed to a minimum thickness of 6 inches.
Pérticles larger than 3 inches in diameter should be removed from topsoil placed within 6
inches of any concrete structure or pavement. Elsewhere, particles larger than 4 inches should
not be allowed in the topsoil. Topsoil should be moisture conditioned to plus/minus 3 percent
of optimum moisture content, placed in lifts having a maximum thickness of 6 inches, and

compacted to 85 percent of maximum dry density.
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To minimize wind and water erosion, the final ground surface should be planted to establish a
healthy growth. Soil amendments may be required to improve the topsoil. Other methods of

erosion protection (e.g., riprap) should be used in areas that are not planted.

Controlled Low Strength Material

In areas where existing pipelines that must be removed are present beneath structures or
pavements, the trenches could be backfilled with controlled low strength material (CLSM) after
the pipelines are removed. CLSM, which is referred to in Section 19 of the Caltrans Standard
Specifications (July 1999) as “Slurry Cement Backfill,” should also be considered as an
alternative structure backfill, and pipe embedment and trench backfill materials. CLSM
consists of a fluid, workable mixture of aggregate, Portland cement, fly ash, and water. CLSM
can be batched to flow into irregularities in the bottoms and walls of trenches. The Caltrans

speciﬁcatidn for the gradation of CLSM aggregate is:

Standard Sieve Size Percentage Passing
1% inch 100
1 inch 80-100
¥, inch 60-100
% inch 50-100
No. 4 40-80
No. 100 10-40

More Testrictive gradation requirements may be desirable to limit the fines content and the size
of the sand and gravel. Geomatrix recommends that (1) no more than 25 percent of the

aggregate particles pass through the No. 200 sieve; and (2) the 28-day compressive strength of
the CLSM be no less than 100 pounds per square inch (psi) and no more than 120 psi. If native
soils are used for the CLSM aggregates, trial mixtures will be necessary to confirm the quality

and properties of the resulting CLSM.

6.2.7  Drainage Requirements

Final grades should be sloped to direct surface water away from foundations and slabs and
toward suitable discharge facilities. The R/O Building should have gutter and downspouts that
discharge water away from the structure foundations. Ponding of surface water should not be

allowed anywhere on the site.
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Unless they are designed to resist the additional load imposed by hydrostatic pressure, a
subsurface drainage system should be provided behind any retaining walls that may be
constructed at the site (to prevent the buildup of hydroétatic pressure behind the walls). The
drainage system should consist of granular backfill and a 4-inch-diameter (minimum)
perforated subdrain pipe. The granular backfill may consist of either crushed rock surrounded

by a geotextile or permeable material. Weep holes may be used for retaining walls, if desired.

Even though groundwater at the site is about 28 feet below the ground surface, uplift forces and
hydrostatic pressures should be considered in the design of the wetwell. The wetwel] will be
constructed in an excavation made into relatively impervious clayey soils that are capable of
trapping water/groundwater. Water percolating into the ground from the nearby Arroyo Mocho
(or the ground surface) could saturate the imported granular material that should be used to
backfill the wetwell (refer to Section 6.4). The trapped water could cause uplift pressures to

develop beneath the wetwell slab and hydrostatic pressures to develop against the walls.

If the wetwell is not designed to resist uplift and hydrostatic pressures, Geomatrix recommends
that a groundwater monitoring/relief system be incorporated into the design of the wetwell. The
groundwater monitoring/relief system could consist of a pad constructed of permeable material
that is drained to a sump or manhole that is positioned next to the wetwell. The manhole invert
would be positioned below the wetwell slab. Water collected into the manhole would indicate
trapped groundwater. If the wetwell requires draining and external uplift and hydrostatic
pressures could damage the wetwell, water would be removed from the manhole (and from
beneath the wetwell) by portable pumps. The monitoring/relief system would require checking,
and possibly pumping, before draining the wetwell.

The bottoms of excavations should be graded (sloped) so that water will drain toward the
perimeter of the structure (or toward drains or sumps). This will help prevent ponding of water
on the surface of the prepared granular fill pad during construction and beneath the R/O
Building after it is completed. As previously described, the contractor should implemént
drainage provisions during construction to divert rain and construction water away from open

excavations.

6.3 FOUNDATION RECOMMENDATIONS
As previously described, the R/O Building will be constructed at or near existing grade and will
be founded on a pad of imported, granular fill. The R/O Building constructed near existing

grade can be supported on shallow strip- and spread-type foundations bearing on the compacted
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fill. The wetwell that will be constructed below existing grade upon the clayey native soils can
be supported on a thick slab or mat bearing on the granular fill pad that is placed on the native
clayey soil. The chemical tanks and the R/O membrane train units that will be constructed
within the R/O Building can be supported on isolated mat or spread-type foundations.

Shallow spread- and strip-type foundations for the R/O Building founded on compacted
granular fill should be designed using allowable bearing pressures of 1,500 psf for dead load
(DL) and 2,000 for DL plus live loads (LL). Mat and spread foundations for the wetwell,
chemical tanks, and R/O membrane train units that bearing on the compacted granular fill
should be designed using an allowable bearing pressure of 2,000 psf (DL) and 2,500 psf (DL +
LL). Spread- and strip-type footings should be a minimum of 2 feet wide and should extend at
least 2 feet below adjacent grade. The allowable bearing pressures may be increased by one-

third when considering seismic or other transient loads.

All subgrade and bearing surfaces should be observed by a representative of Geomatrix prior to
placing any site fill, granular fill, reinforcing steel, or concrete. If unstable, soft, or weak
materials are encountered in the exposed subgrades, the unsuitable materials should be

excavated down to suitable materials and backfilled with compacted aggregate base.

Tt is anticipated that settlement of the R/O Building will be less than 1-inch under the maximum
anticipated loads following construction. Anticipated settlement of the isolated mats and
spread-type foundations used to support the wetwell, chemical tanks, and R/O membrane train
units will be about 1 inch. Most of the settlement is expected to occur on application of the
load. Variations in the water level in the wetwell and the volume of chemicals stored in the
planned tanks are expected to induce less than %2-inch of elastic rebound and settlement during

operations.

Lateral loads imposed by an earthquake will be resisted by the passive resistance of the
adjacent soil/fill acting on the sides of the footings and buried walls and by sliding frictional
forces. Assuming an allowable wall/footing deflection, the passive soil resistance
recommended for seismic design should be calculated using the passive lateral earth pressure
distribution shown in Figure 6 and the chart presented in Figure 7. The diagram and chart
shown on Figures 6 and 7, respectively, are for the fill/backfill material derived from the native
clayey soils. A coefficient of sliding resistance of p = 0.30 should be used when a footing is
poured neat on the compacted native clayey soils or granular fill placed on the native clayey

soils. This value assumes no factor of safety (i.e., a factor of safety equal to 1.0).
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6.4 RETAINING WALLS

Lateral earth pressures recommended for the design of retaining walls and the walls of the
buried wetwell are presented on Figure 7. The active and passive lateral earth pressure
distributions shown on Figure 7 are for the retaining walls that are backfilled with site fill
material derived from native clayey soils, as indicated on the figure. The walls of the buried
wetwell should be designed to meet nonyielding (at rest) conditions, because the wetwell walls
cannot deflect to develop active wall conditions. To minimize settlement, the walls of the
wetwell should be backfilled with the aggregate base material or CLSM described in Section
6.2.6. The at-rest pressure distribution shown in Figure 7, however, was developed assuming
backfill consisting of the native clayey soil because the extent of the aggregate base backfill (or
CLSM) will depend on the means, methods, and techniques used by the contractor to construct
the wetwell.

The nonyielding wall pressure distribution shown on Figure 6 assumes that no permanent
surcharge loads are applied adjacent to the wetwell. Such loads may be produced by other
structures, by heavy equipment, or by storing/stockpiling materials during construction. If such
loads are anticipated, the design of the wetwell walls must account for additional pressures. For
example, if material is stockpiled adjacent to the buried wetwell, a uniform surcharge load will
produce an additional lateral uniform wall pressure equal to 0.50 times the anticipated
surcharge load. Spread- or strip-type footings and slabs that may be constructed adjacent to the
walls of the buried wetwell also will produce a load on the walls that must be considered in
design. Walls that fall within a zone of influence defined by an imaginary line drawn from the
edge of the footing or slab downward at an angle of 45 degrees should be designed to
accommodate the load on the footing or slab. Transient loads produced, for example, by trucks,
need not be considered in the design, unless they produce lateral pressures that exceed the

pressures produced under earthquake loading conditions.

Retaining walls capable of rotating at their bases should be designed for active and passive
conditions using the equivalent static fluid pressures shown on Figure 6. The active and passive
pressures shown on Figure 6 assume that the walls are backfilled with the native clayey soils.
As in the case of walls of the buried wetwell, the design of these retaining walls must consider
additional wall pressures caused by surcharge loads if they are likely to occur. For active wall
conditions, an additional uniform lateral pressure equal to 0.35 times the surcharge load should
be used to account for surcharge loads next to retaining walls backfilled with fill derived from

on-site excavations.
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