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FINAL REPORT
GE OLO GI C/GEOTE CH¡{I CAL STT.IDY

ZONE 7 \ryATER AGENCY
GROUNDWATER DEMINERALIZATION PROJECT

Pl easanton, Cali fornia

1.0 INTRODUCTION

This report presents the results of a geologiclgeotechnical study performed by Geomatrix

Consultants, lnc. (Geomatrix) for the Zone 7 Water Agency (Zone 7) groundwater

demineralization project (project) in the City of Pleasanton, California. The project consists of

a nev/ groundwater treatment facility and supply pipeline. Carollo Engineers, P.C. (Carollo) is

preparing the desigr 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 l5 feet below the existing ground

surface.

Our understanding of the approximate structure loads and dimensions 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 about225 kips. The R/O membrane train units will have skid-type mounts. An electrical

room will be constructed at the southwest comer of the R/O Building. Loads on the underlying

soils from the RO Building itself are expected to be relatively light. Some grading/earthwork

l:\Doc Safe\8000s\845lVone7 WTP-Report-Final.doc
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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 andlor filling about 2 feet or less will be needed to adjust the site grades.

Subexcavation and replacement of native soils willbe 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 rù/ell Nos. 1, 3,

and 4, will supply the water to the RO Building. The RiO 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 treatmènt facility toZone 7's Mocho Wells Nos. 1, 3, and 4'

During preliminary design, the proposed supply pipeline alignrnent crossed under Stoneridge

Drive, Santa Rita Road and the former ¡ailroad 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-oÊways and the railroad easement, the crossings will be

made relatively deep (i.e., on the order of l5 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 ZoneT water system

1.1 PURPOSE AND SCOPE

The purpose of the study described in this report was to obtain geologic and geotechnical

information nèeded 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

geologicigeotechnical report to guide design of the R/O Building foundations, site grading and

pavements associaied pipelines, and appurtenances.

2
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Geomatrix's scope of services included the following tasks:

Task Deseription

1 Field exploration and information gathering

2 Geotechnical laboratory testing

3 Geotechnical engineering analyses and evaluations
4 Corrosivity evaluation
5 Geologic/Geotechnicalreportpreparation
6 Consultation and attend meeting

Environmentai 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 concem

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 PNO¡PCT ORGANIZATION

This geologic/geotechnical study was performed in accordance with the professional consulting

service agreement between Geomatrix and Carollo dated Augu sl 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

o Mr. Tom Seacord (Senior Project Engineer) - Carollo Engineers
o Mr. Joseph Zalla (Project Engineer) - Carollo Engineers

r Mr. Tony Valdivia (Project Engineer, Raines, Melton and Carella,Inc.) - ZoneT Water

Agency representative

Key Geomatrix personnel who partibipated in this project include:

oMr
.Mr
.Mr
.Ms
.Mr

Michael L. Traubenik - Principal Geotechnical Engineer

Joseph de Larios - Project Manager, Senior Engineer

C. C. Chin - Project Engineer, Seismic Parameters

Tania Welch - Staff Engineer, Field Exploration
Todd Crampton - Senior Engineering Geologist
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1.3 Rsponr OncnNlzltloN
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

Appendix A - Field ExPloration

This appendix describes the field exploration conducted for this study. Logs of

exploratory borings are included.

Appendix B - Laboratory Testing

This appendix presents results of the laboratory tests performed for this study

Appendix C - Corosion 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 anal¡ical tests on samples of soil obtained by Geomatrix during the

geotechnical field exploration program. The original report prepared by JDH, dated

October 7,2A04, is included in the appendix.

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 ZaneT

Water Agency.

a

a

a

a

2.9 SITE DESCRIPTION

The project site is located near the intersection of Santa Rita Road and Stoneridge Drive in

Pleasanton, California (Figure l). 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 from

4I:\Doc Safe\8000s\8453\Zone? WTP-Repon-Final.doc
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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 placed 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 (NAVD88); Towill,2004]. The bottom of

the arroyo north of the site is about 17 to 18 feet below the ground surface elevation of the RIO

Building site. The roadway surface of Santa Rita Road is about 6 to 7 feet above the site g¡ound

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 facility 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-oÊway' 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 sr¡rface slopes gently to the south until it is about 5 feet below the roadway surface of

Stoneridge Drive. North of Stoneridge Drive, the pipeline will end near the southem 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 sampling ten exploratory

borings. The borings were drilled and sampled on September 8 and 9,20A4. The approximate

locations 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- I 0 were used to explore the.supply pipeline alignment. As menlioned 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).

5I;\Doc Safe\8000s\8453Vone7 WTP-Repon Final doc
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Al1 borings were drilled with a truck-mounted, hollow-stem auger drill rig to depths ranging

from about 6% feel to 3lYz feet. Samples of soil were recovered from each boring using

Modified California drive samplers. ln 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 iogs were prepared based on the field logs, examination of samples in the laboratory,

and laboratory test results. The frnalboring logs are presented as Figures A-3 through A-12 in

Appendix A.

Boring B-l(P) was converted into an open-standpipe groundwater monitoring well

(piezometer) 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-l(P) was measured ai 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 a¡e 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.

I:\Doc_Safe\8000s\8453\Zone7 WTP-Repon-Final.doc 6
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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: 81911996, 4120/1986, 4/2711982, 512611976,

5lt5/1969,4l1611959, and 5116/1957. All of the photographs had an approximate scale of

I :12,000 except for the set from 1959, which had a scale of I :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 roaôs 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 fwo 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 lhe 7976 photographs. On the aerial

photographs, these features appear as 3 white lines that cross the alroyo (but do not ascend the

banks) and I white line that runs down the center of the alroyo. 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

7976, 7982,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 aroyo located directly north of the site. Further, none of the photographs contained

evidence that suggests that large buildings, buried structures (such as cistems), 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. ln 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 repoÍ excerpt and the Well Location Map prepared by Zone7,
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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 soil and

groundwater conditions encountered in the exploratory boreholes drilled during this and

previous studies of the site are described in Section 5.0.

4.7 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 I mile south of Interstate 580'

The relatively flaflying 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 I 1 ,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

overlies 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 faults, the Calaveras, Pleasanton and Verona

(Figure 5). These faults are considered active by the State of California Geological Survey

(CGS), and are depicted on their Earthquake Fault Zones maps of the Dublin and Livermore

7.5 minute quadrangles (Hart, l9S0). 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

earthquake between Dublin and San Ramon in l86l 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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The known Holocene-active trace of the Pleasanton fault is located within Camp Parks,

approximately I % miles northwest of the site.'The fault continues to the south and is buried

beneath the alluvium of Livermore Valley (Crane, 1995; DlilR,1966;7974), 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, TggT) have suggested faults within the Livermore Valley may be more signiftcant

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 ofthe 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.e., about 3l %

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 ofthese clayey native soils varies from about 44 To 55

feet (refer to Appendix D). Underlying this layer are altemating granular and clayey deposits,

and various mixtures of these soils, to depths of at least 846 feet (i.e., the dèpth of the deepest

well drilled in the project vicinity).

Near the southem 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

9l:\Doc Safe\8000s\8453Vone7 WTP-Report*Final,doc



GECTMATFIIX

boring B-l 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 ¡ailroad track berm

mentioned in Section 2 and earthwork activities associated with the Mocho Well Nos. I 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 I week afler 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 þerformed on

samples from the exploratory borings) indicates that site soils are at or near "saturation" to

within l5 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, irrigation practices,

pumping rates in the nearby wells, and nearby surface water. For example, at the time of our

fìeld exploration program (i.e., September 2A04), 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 aroyo, we visually estimated that only about I 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 thal were encountered in the borings drilled for

this and previous studies of the site. Such groundwater seepage is described in more detail in

S ecti on 6.2.2, Excavation and Groundwater condi tions.
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6.0 GEOTECHNICAL DESIGN RECOMMENDATIONS ÄND
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 flrst, 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, thè 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 feel 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 l0 feet bgs. Based on our understanding of

the configùration 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 ímpose 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 rqcommendations presented herein were developed based on the 90 percent

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

6.1 COI.¡STRUCTION SEQUENCE

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

following steps.
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I . 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 perforrned 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 is not

sufficient for an excavation with sioping 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 plarured 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 RIO 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 EtnrHwonx
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 airy 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 Carnp 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.

AII 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,Fi\|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.

ln vegetated areas, the upper 6 inches ofsoil 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 31% 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 RiO 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 siopes likely will be used during construction wherever possible. However,

at some iocations, sufficient room for sloped excavations will not exist and measures will be

needed to support 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 identifìed. 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 specifìcations should place full responsibility on the contractor for planning, design,

construction, maintenance, and removal of excavation suppon 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 suppof 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. ln 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 th" 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 feetbelow 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.

ln general, existing stmcture 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 I 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 l5 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

ZoneT requirements during construction of the R/O Building'

Provided the excavations required to construct the fuO Building and related facilities do not

extend much below elevation 3 l8 feet, it is anticipated that only minor amounts of free

groundwater will be encountered. However, if excavations are made during the winter rainy

season, rainfail, surface water runoff, and possibly shallow perched groundwater could enter

the excavation. Water from the nearby Anoyo 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 alroyo. During

the winter rainy season, the Arroyo Mocho could contain more signifieant 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 pump alrangements 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 rainy 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 flnes 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 gloundwater directly into nearby alroyo or storm

drain systems may require permits from the regulatory agencies having jurisdiction over the

project. As described in Section l I , it is possible that substances that are of an environmental

concern have affected the site soils and/or g¡oundwater and that these substances could be

encountered dunng 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.

f5EOMATFI¡X
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Options that the contractor may use for disposal of pumped groundwater should be identiñed 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): I (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, andlor degradatiôn ofthe

exposed surface. In the area beneath the wetweli and other below-grade levels of the R/O

Buiiding, 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 l2 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) afler 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 grærular 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 unprotected, 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-t1pe foundations of the R/O Building. The clay should be

excavated to a depth ofno less than 3 feet below the top offloor 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 RIO Building's foundation.

Geomatrix also recommends that the R/O Building and associated slabs be founded on

compacted granular material. The compacted granular materiai will help ( I ) 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, ifrequired'

The compacted granular material for the below-grade wetwell should be at least l2 inches

thick, as previously discussed in Section 6.2.4, and should extend at least I 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 lhick. All excavation bottomslsubgtade surfaces should be

cleaned of all debris and loose soil before the pad for any structure is construcled. A woven
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geotextile should be placed over the exposed subgrade and up the excavation sides. A

geotextile conforming 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 RIO 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

aggr egaLe subbase materi al

aggregate base material

site and select fill
topsoil

Controlled Low Strength Material.

Each type of material is described in the following text accordin$ to its (a) potential source,

(b) uses, (c) typical specifications, (d) compaction requirements, and (e) 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 mateúal as determined by

ASTM Test Method D 1557 (latest edition). 'When |he relative density is 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 materiai that consists of durabie rock and gravel that is

free of deleterious material and free from slaking or decomposition under the action of altemate

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 sunounded by a fiiter fabric selected to prevent the

migration of fines into the gravel. Crushed rock should meet the following gradation

requirements.

1.

2.

3.

4.

5.

6.

7.
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Standard Sieve Size

I inch

lo inch

No.4

No.200

Percen Passinp

100

90-r 00

0-10

a-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 fi'ee from slaking and decomposition under the action of alternate

wetting and drfng. 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 Speci fic ations, 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 backf rlling, it should be placed against the wall at

least I foot higher than the adjacent backfill to prevent contamination and should be continuous

with any foundation drain system. A 2-foot{hick cap of relatively impervious fill should be

placed over rhe permeable material at the top of the backflll 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 AggregaLe 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 I inches'

before being compacted.

Aggregate Base

Imported aggregalebase material may be used to construct building pads for surface structures.

It is also recommended for use as fill and backfrll 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 Aggregale Base (i9-mm [%-inch]

maximum particle size). dggregate 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 Buildjng, 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 gtound 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 descrìbed in this section, or should

not be used. As described above, imported aggregate base may be used as fill and backfill

where settlement must be minimized or when filling/backfÌlling 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

controiled/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 filI

should have the following properties or characteristics:

All fill particles should be less than 3 inches in size'

Less than 30 percent of the material should be retained on the %-inch sieve.

No less than 15 percent and no more than 50 percent of the material should pass the No

200 sieve.

The fines (i.e., material passing the No. 200 sieve) should have a plasticity index (PI) no

greater than 15.

The filI material should contain less than Yzpercen|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 reguired site excavations and trenches,

will depend on the f,rll 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, f,rll 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 uppe¡ 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 2lo 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 hll

will be placed.

a

a

O

o

a
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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 I inches in

thickness before compaction. The fill should be compacted with suitable equipment to no less

than glpercent 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 I foot and then cut to final grade to provide adequate compaction. As previously

described, permanent fill slopes should be no steeper than 3(H): I (V). Flatter slopes may be

desirable to blend the fill surface into adjacent 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 olloose 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 soilmaterial types,

soil amendments, and inigation. For preliminary design, the following recommendations may

be used. ln landscaped areas, topsoil should be placed to a minimum thickness of 6 inches.

Parlicies 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 controiled low strength material (CLSM) after

the pipelines are removed. CLSM, which is refened to in Section l9 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 inegularities in the bottoms and walls of trenches. The Caltrans

specification for the gradation of CLSM aggregate is:

Standard Sieve Ëize

lYzinch

1 inch
3/t inch
3/e inch

No' 4

No. 100

Percentase Passinq

100

80-100

60-100

50-100

40-80

r0-40

More restrictive gradation requirements may be desirable to limit the fìnes content and the size

of the sand and gravel. Geomatrix reiommends that (l) 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 DrainageRequirements

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 fiom 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 hydrostatic 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 wetwell will be

constmcted in an excavation made into relatively impervious clayey soils that are capable of

trapping water/groundwater. Water percolating into the gtound 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 monitoringlrelief 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 alrd external uplift and hydrostatic

pressures could damage the wetwell, water would be removed f¡om the manhole (and from

beneath the wetwell) by portable pumps. The monitoring/relief system '¡'ould 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 fîll pad during construction and beneath the R/O

Building after it is completed. As previously described, the contractor should implement

drainage provisions during construction to divert rain and construction water away from open

excavations.

6.3 FOUNO.ITION 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

I :\Doc-Safe\8000s\8453\Zone7 WTP-Repon-Final.doc 25



ræ
GEE MI{TFIIX

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 rnat 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 i,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 hll

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 frll, reinforcing steel, or concrete. If unstable, soft, or weak

materials are encountered in the exposed subgrades, the unsuitable mateúals should be

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

It 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 %-inch of elastic rebound and settlement during

operations.

Lateral loads imposed by an earthquake will be resisted by the passive resistance of the

adjacenr 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 laterai 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 W¡,IT,S

Lateral earth pressures recoûtmended 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 arc for the retaining walls that are backfilled with site fill

rnaterial derived from native clayey soils, as indicated on the figure. The walis 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 ofthe native clayey soil because the extent ofthe aggregate base backfrll (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 storingistockpiling 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 passtve

condítions 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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Retaining walls for sloping (upward or downward) backfill conditions must be designed using

earth pressures different from those for level ground conditions (Figure 6). If the wall is

backfilled with site fill derived from the native clayey soils, the slope of the backfill need not

be considered when the toe of an upward slope is at a distance greater than about 1.5 times the

retaining wall height. If slopes are required behind retaining walls, Geomatrix can provide

lateral earth pressures for the sloping backfill conditions'

Where settlement of wall backfill must be kept to a minimum (e.g., in an area that will be

paved or where pipelines go into or out of a structure), backfill placed adjacent to buried walls

and/or retaining walls should consist of imported granular backfill. The aggregate base material

(or CLSM) described in Section 6.2.6, Fill Materials and Compaction Criteria, can be used for

this purpose. If properly moisture conditioned and placed in loose lifts less than I inches thick,

this material will compact well using hand-held rnechanical equipment and settlement of the

ag$egate base will be minimal.

If settlement of the wall backfillneed not be limited, processed native clayey soil derived from

the on-site excavations may be used. Compared to the aggregate base backfill, this fill will be

more difficult to compact, especially when using hand-held equipment.

Backfill placed adjacent to retaining walls and the walls of buried structures should be

compacted to at least 90 percent, but no more than 92 percent, of maximum dry density'

Because over-compaction could cause excessive stresses, care should be taken not to

overcompact the backfill, especially when using the fill derived from on-site excavations.

6.5 SI¡rS ON GRADE

Slabs for minor surface structures and equipment should be placed on a 6-inch-thick pad of

compacted granular material (i.e., crushed rock, permeable material, ag$egate base), as

described in Section 6.2.6. S.labs should not.be placed directly on the native soils. Before the

granular material is placed on soil subgfades, the 8 inches soil or fill should

be scarified, its moisture content to 2to percent above and the

material compacted to no less Sürfàces should be

regular and free ofdebris. Ifa slab-on- grade is to be damp-proofed, it should be placed on 6

inches of free-draining aggregate base or crushed rock described in Section 6.2'6.

Exterior flatwork (e.g., walkways) may be subjected to edge effects due to the drying out of the

subgrade materials, particularly where adjacent to landscape or vacant areas. Therefore, some
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differential movement should still be expected. Trip hazards can develop as slabs move

differentially compared to fixed objects, such as at building entrances.

6.6 SBrsurc ConsroBn¿,TIoNS

A discussion of the seismic considerations is presented in this section, including the seismic

design criteria and the potential for ground settlement and soil liquefaction caused by

earthquake shaking-

6.6.f Ground Motions

It is our understanding that seismic design for this project will be in accordance with the 2001

California Building Code (CBC). Input ground motions for the 2001 CBC are based on the

same fault.maps and formulae as the 1997 UBC. The CBC classifies sites using a Seismic Zone

Factor, which identifies a level of seismic shaking based on site location. The proposed site is

located in Seismic Zone 4, for which the Seismic Zone Factor is 0.40. Based on wells and

borings drilled at the project site that are as much as 845 feet deep, it is our judgment that the

site soil conditions corresponds closely with soil profile type Sp as described in the 2001 CBC.

As indicated in Section 4.0, the closest active fault 1o the site is the Pleasanton fault. Based on

the definition of a "Type B" fault in the 2001 CBC, it is our opinion that the Pleasanton fault

should be classifìed as a Type B seismic source. The nearest mapped trace of the fault zone is

less than 1 mile [<2 km] west of the site. The following seismic coefficients are appropriate to

the site for design in accordance with the 2001 CBC'

Description

Seismic Source Type

Distance to Fault

Seismic ZoneFactor,Z

SoilType

Seismic Coefficient, Ca

Seismic Coefficient, Cv

2001 cBC

B
<2Wn

0.40

So

0.572

1.a24

The acceleration response spectrum for 5 percent damping, shown on Figure 8, was developed

in accordance with Chapter 16 of the 1997 UBC and the above seismic parameters' Response

spectra for damping ratios of 2 and 0.5 percent were also developed. The 0'5 and 2 percent

damped spectra were developed by scaling the 5 percent spectra using factors published by
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Newmark and Hall (19S2) and developed from in-house research on recorded earthquake time

histories.

6.6.2 Earthquake-InducedLateral\ilall Pressures

During an earthquake, additional lateral loads will be applied to the walls of all buried

structures and to retaining walls, The seismic lateral earth pressure is approximately

proportional to the peak ground surface acceleration. The seismic lateral earth pressure

increment was evaluated using ground motion criteria consistent with the 2001 CBC' The

increment, equal to 20H, is a uniform pressure distribution in pounds per square foot (psf)

acting on the full height of the wall (H). This pressure distribution applies to walls designed for

both active and at rest conditions. If other earthquake g¡ou4d motion criteria are used to design

the facilities, a different seismic lateral earth pressure may apply.Additional recommendations

will be provided upon request.

6.6,3 Earthquake-Induced Ground settlement and Liquefaction

Because of the clayey nature of the site soils (i.e., within the upper 45 to 55 feet of the ground

surface), and the depth to gfoundwater in the site vicinity (i.e., greater than about 27 feet bgs),

soil liquefaction is not possible and need not be considered during design of the R/O Building'

It is our opinion that the hazardposed by liquefaction and possible densifìcation of the more

granular site soils (found at depth) caused by earthquake shaking is extremely low.

6.7 Plvrivrnnr DESIGN

New pavements will be constructed as part of the project. Based on the low to moderate

expansion potential of the near-surface soils at the site, we recommend that gravel roads or

flexible pavements be used for all road improvements at the R/O Building site'

Structural design of flexible pavement is based on the strength of the subgrade soil, strength of

the pavement materials, and assessment of vehicle traffic (both vehicle weight and frequency).

The Traffic Index (T.I.) is used to designate the volume of traffic and weight of vehicle

expected to travel on the roadways and parking areas. The T.L is based on estimated traffic

volumes projected over the economic iife of the pavement (usually 20 years, with an

understanding that asphalt concrete pavement generally will require some significant

maintenance or rehabilitation at about 10 to 15 years of service) and the expected mix of cars

and trucks. An appropriate T.I. should be selected once the usage and loading of the proposed

paved areas are established.
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The Caltrans method of pavement design uses the R-value test to evaluate the strength of

subgrade soils and pavement materials. An R-value of 17 was measured in a test performed on

a sample of the clayey soils taken from the upper 2 feet of boring B-5. For design of flexible

pavements at the R/O Building site, an R-value of 15 is recommended for the subgrade soils.

The following flexible pavement sections are recommended for construction of new roadways

and parking lots:

Traffic
Index lT.I.)

4

Pavement Compon ent Thickness (feet)

Asphalt Class 2
' Concrete Agqregate Base

a.25 0.50

0.2s 0.70

0.30 0.90

0.35 l.l0

5

6

7

l'

The actual pavement section should be selected by the project civil engineer based on the

estimated traffic volumes and vehicle weights. As a minimum, we recommend that parking

areas used primarily by automobiles be designed for a TI of at least 5 and that parking area

entrances and areas subject to truck traffic be designed for a TI of 6 or more.

'When pavements are constructed at existing grade, the upper one foot of subgrade soil should

be compacted to a minimum of 95 percent of the maximum dry density at a moisture content of

I ro 3 percent above optimum (in accordance with ASTM Test Method D 1557). If filling is

required for pavements, fill materials should conform to the recommendations for site fill

(Section 6.2.6). The aggregate base (and subbase) materials should be compacted to a minimum

of 95 percent of ASTM Test Method D 1557.

7.0 GEOTECHNICAL DESIGN RECOMMENDATIONS AND
CONSIDERATI ONS FOR PIPELINBS

This section discusses geotechnical design recommendations and considerations for the supply

pipeline and various pipelines that will be constructed at the R/O Building site. As is typical for

most water treatment facilities, pipelines of different materials will likely be used in

construction. We understand that the diameters of the pipes constructed for the project will

range from about 6 to 28 inches. Pipe burial depths may vary greatly although we understand

that, where ever possible, the pipes will have a minimum soil cover of about 3 to 4 feet.
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7.1 Consrnucrton SgqUENCE

The construction sequence for the pipelines installed for the project, as we envision it, will

consist of the following stePs.

1. Traffic and pedestrian control measures are implemented to isolate the work areas.

A survey of nearby facilities and improvements (such as buried utilities, surface

structures, and pavements) that may be impacted by the pipeline installation work is
performed to establish baseline conditions'

2. Pavements, curbs, gutters, and other surface features/improvements are sawcut and

removed'

3. Launching and receiving pits are excavated where trenchless pipe installation

techniques are needed to cross Santa Rita Road and Stoneridge Drive. The ground is

supported where excavations with sloping sidewalls can not be excavated because

ofrpu"" limitations. Where necessary, measures are implemented to support nearby

utilities and structures. Critical features or nearby structures are monitored for
evidence of ground settlement or movement. The supply pipeline is installed below

the roadwaYs.

4. In other reaches of the supply pipeline and at the R/O Building site, pipeline

trenches are excavated. In open areas, trenches with sloping sidewalls are excavated.

Where trenches with sloping sidewalls are not possible, trenches with vertical

sidewalls are used to install the pipe. Sheeting/shoring or other techniques are used

to maintain stable trench walls and safe working conditions. Measures are

implemented to support nearby utilities and structures. Critical features or nearby

structures are monitored for evidence of ground settlement or movement.

5. Pipe bedding, PiPe, pipe zone backfill, and trench backfill are placed'

6. Appuftenances, such as underground vaults, are constructed'

7. Pavements, curbs and gutters, and other improvements are restored.

L All temporary facilities (barricades, fencing, etc.) are removed, and areas affected

by construction are restored.

We realize that the above sequence is a simplification of the construction activities that will be

required to install the project pipelines. 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 pipelines.
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7.2 Srrn PnTPARA.TIoN

In developing the design documents for the pipeline, the methods that will be used to construct

the pipeline should be carefully considered. If the pipeline must be installed near or beneath the

foundation of an existing structure or pipeline, the existing structure/pipeline should be

supported to prevent damage, and the pipeline should be encased in structural concrete, if
necessary, to accommodate the imposed loads.

Structures or critical features/improvements that are very near the planned construction should

be identified and surveyed/photographed/videotaped to document their pre-construction

condition. The findings of the survey could be used to document any damage of existing

structures/facilities that might result from this work. For other facilities where excavation-

induced settlement may be of concem, baseline elevations and horizontal control data should be

recorded.

Before trenching operations begin in paved roadways, existing pavements along the pipeline

alignments and curbs and gutters crossed by the alignments should be neatly cut and removed

to help minimize damage to these improvements. It should be noted that some pavements may

become damaged by construction equipment especially where the pavements consist of

marginally designed/constructed sections. These pavements will likely need to be replaced after

the plant structures and appurtenant pipelines are constructed.

7.3 EXCaVaTTON CONDITIONS AND GROUND SUPPORT

Our interpretation of the subsurface conditions at the project site and along the supply pipeline

alignment was described in Section 5.0 and will not be repeated here. As described in Section

1.0, the supply pipeline alignment was changed during design of the projecl. The new pipeline

alignment follows an existing access road to the Mocho Well No. 3 Pump Station. Additional

borings were not drilled to specifically explore the subsurface conditions along the new

pipeline alignment. However, based on ourunderstanding of the subsurface conditions at the

project site, it is our judgment that the subsurface conditions along the new pipeline alignment

will not differ substantially from those described in Section 5.0. However, restoration of the

paved access road to the Mocho WellNo. 3 Pump Station will be required.

In general, trenches excavated for the installation of the project pipelines at the R/O Building

site and along the supply pipeline alignment likely will encounter native clayey soils and clayey

fill; sandy and gravelly fill (generally cohesionless soils) likely will be encountered on the east
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side of Santa Rita Road (refer to the log of boring B-9 in Appendix A) and along the segment

of the supply pipeline alignment that follows, or is near, the old railroad right-of-way. Because

of past uses of the site and previous construction activities, it is possible that the character and

composition of the soils though which trenches will be excavated may vary over short

distances.

In areas where pipeline alignments are located away from structures, trenches with sloping

sidewalls can be used to construct the pipeline. rilhere trenches with sloping sidewalls are not

possible (i.e., near structures or existing pipelines), trenches with vertical sidewalls likely will

required.

Equipment and procedures should be used that do not cause significant disturbance to the

trench bottoms. Excavators and backhoes with buckets having large claws to loosen the soil

should be avoided when excavating the last 6 to i2 inches of the trench. Such equipment will

disturb the trench bottom subg¡ade. If the subgrade becomes disturbed, it should be compacted

before placing the pipe bedding material. If the clayey soils exposed in the trench bottoms

become wet, they will soften under the action of light equipment and foot traffic. ln deep

trenches and in launching/receiving pit excavations, clayey soils may already be saturated

(even without free groundwater). Remedial measures, such as those described in Section 7.6,

will be required if soft trench bottoms are encountered or result from the contracto¡'s methods

or equipment.

Excavations in soils with significant gravel content may slough/caveltavel and will tend to have

rugged, irregular bottoms and sidewalls/side slopes. It may be difficult to place backfill against

the rugged/irregular excavation sidewalls/side slopes. When backfilling, care will be required

to fìll all voids on the sidewalls/side slopes so that excessive settlement of the backfill will not

occur. Settlement can be mitigated by backfilling with granular material that is easy to compact

or with controlled low strength material (CLSM). Requirements for CLSM are presented in

Section 7.6.

We expect the stability of shallow excavation walls to vary depending on the soil conditions

encountered in the pipeline trenches. During initial excavation, moist clayey soils may stand

vertically a short time (about a day) with little sloughing. However, as the soil dries after

excavation, sloughing may occur. Soils low in cohesion (i.e., sands and gravels) will be subject

to sloughing, caving and raveling, especially if they become saturated. Vibrations caused by
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movement of equipment accelerate sloughing and caving. Where soils have less cohesion, rapid

installation of the pipe and trench backfill will be desirable.

For planning purposes and to estimate project construction costs, the sloping sidewalls of

pipeline trenches should be no steeper than I % (H):1 (V). These slopes will be subject to

localized sloughing and raveling, especially when sandy and gravelly soils are exposed. To

mitigate erosion due to wind and water, the exposed slopes should be protected (e.g., with

plastic sheeting, netting, etc.) during construction.

Vertical sidewall trenches deeper than 5 feet will require sheeting, shoring, or other effective

means to adequately support the ground adjacent to the trenches and to protect workers.

Trenches shallower than 5 feet may require support depending on soil conditions and/or the

contractor's activities in the vicinity of the trench. The launching and receiving pits that will be

needed to install the supply pipeline beneath Santa Rita Road and Stoneridge Drive also will

require effective means to adequately support the ground adjacent to the pits and to protect

workers. Project specifications should place full responsibility on the contractor for planning,

design, construction, maintenance, and removal of trench and excavation support systems'

Because the pipelines will be located near existing roadways, facilities, and other underground

utilities, ground movement/settlement must be prevented to avoid damage' All trench

excavations should be adequately supported to prevent failure of the trench walls and to

mitigate potentially damaging ground movemenVsettlement. Bracing probably wili be needed

to maintain the stability of underground utilities, adjacent pavements, and other improvements.

The grou¡d support system should be installed without leaving nearby improvements

unsupported. To help mitigate ground movement/settlement, stockpiling earth and other

construction materials near open trenches should be avoided. In no case should stockpiling

occur closer to trenches than federal or state regulatory agencies allow.

If removal of the trench support measures might cause a trench wall to collapse and the trench

to widen at the top of the pipe and/or cause the pipe to move out of alignment, the support

system should be left in place. Reaches where trenches may be subject to caving should be

identified as trenches are being excavated. Soils that tend to ravel, slough, and cave while being

excavated probably will cave if sheeting is removed while the trench is being backfilled. If
pressure-treated wood is used, it should be left in place and cut off about 1.5 feet above the top

of the pipe. Wood sheeting that is subject to rotting should not be used'
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It is our opinion that, in general, trench shields wiil not be effective in mitigating ground

movement/settlement while installing the pipeline. Trench shields typically are used for worker

protection; trench shields often cannot prevent trench wall failure or excessive

movement/settlement.

The stability of trenches will need to be evaluated while trenches and excavations are being

made. As is the case anywhere that trenches are excavated in soils, unexpected caving of trench

walls could occur at any time or place, regardless of the depth of the trench'

ln general, existing structure foundations bearing on soils that lie above a line projected upward

at an inclination of 45 degrees from the ùottom of adjacent excavations will require

underpinning or adequate ground support during construction. Should underpiruring be

necessary, we recommend that the contractor be responsible for its design and be required to

submit an underpiruring plan for review prior to construction'

During pipeline construction, \üe recommend that only a minimum length of trench be left open

at one time and that the length of excavated trench not exceed the amount of pipeline that can

be installed by the end of each day. All trenches and excavations in which the pipe has been

installed should be backfilled at the end of the day, and the small section of trench/excavation

remaining at the end of the pipe and at welding pits (where welding is not complete) should be

supported to prevent cave-in. All trenches/excavations should be adequately marked, covered,

and/or surrounded by barriers or fencing to prevent vehicular, pedestrian, or animal entry'

7,4 DnwaTnnINGREQUIREMENTS

As discussed in Section 5.0, free groundwater was not observed in borings drilled for this study

or the previous study of the site (Consolidated, 1999). Free groundwater might not be

encountered during construction at the project site, although soils at depth may already be

saturated. Limited zones of trapped groundwater and water from nearby leaking pipes or the

nearby aroyo may be expected to cause water inflows or saturated soils in some of the pipeline

trench excavations.

Water inflows into trench excavations must be prevented from causing caving and

quick/running ground conditions of relatively cohesionless soil deposits or softening of clayey

deposits. The proposed pipeline alignments may cross or paraliel the alignments of other

underground utilities. The trench backfill and bedding material used in construction of those

utilities may have been loosely placed or may locally trap water. When crossed/cut by a new
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trench, loose trench backfill or bedding could suddenly run or cave and, if saturated, could

flow. Significant water flows also could occur through the grærular bedding material of existing

utilities. Field conditions must be carefully assessed before trenches and excavations are made

so that appropriate measures can be taken to prevent sloughing and caving, rururing and

flowing ground, and excessive gtound movement during constn¡ction'

In areas suspected of having groundwater, it may be desirable to pothole pipeline alignments

before begiming trenching operations. If water is encountered, prudent construction practice

requires dewatering the alignment before trenching. Surface water from construction operations

and rainfall also should be diverted away from open trenches. As mentioned above, the soils

exposed in the trench sidewalls are subject to erosion and the soils exposed in the trench

bottoms will soften when they become saturated.

The contractor should be made responsible for the design, permitting, construction, operation,

maintenance, and removal of the dewatering system(s) the contractor chooses to implement'

The system(s) should be designed to prevent migration and pumping of soil fines with the

discharge water. The contractor must plan the dewatering and excavation sequence carefully so

that stable and dry excavations are maintained throughout the construction sequence. Refer to

Section 6.2.2 for additional discussions.

7.5 TRENCH WINrg

The trench section used to construct the pipeline will depend on the type of pipe zone backfill

used. Recommended pipe zone backfill materials are described in Section 7.6.

When mechanically compacted granular pipe zone bedding and backfill is used, the

recommended trench width should be as foliows (Figure 9)'

For pipelines less than or equal to 6 inches in diameter, the minimum trench width

should be the outside diameter (O.D.) of the pipe plus 12 inches.

For pipelines more than 6 inches but less than 28 inches in diameter, the minimum

trench width should be the outside diameter (O.D.) of the pipe plus 24 inches.

The trench width shouid be taken as the clear distance between trench walls or the inside face-

to-face distance between ground support systems. These trench widths are intended to allow

sufficient room for compacting the pipe zone backfìll using hand-held equipment'

a

a
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If controlled low strength material (CLSM) is used to bed and backñll the pipe, trench widths

can be reduced from those described above. A minimum of a 6-inch-wide gaplvoid should be

formed between the outside of the pipe and the exposed earth of the trench wall or inside face

of the shoring system to allow placement of the CLSM slurry. Methods used to place the

CLSM should ensure that the void is completely filled. The CLSM may need to be placed in

controlled lifts, or other measure may be needed to prevent flotation of the pipe.

Where conditions allow, trenches having sloping side walls may be used to install the pipe.

Where sloping side wall trenches are excavated, the minimum trench widths discussed above

should apply at the pipe invert. Maximum trench widths should be specified by the designer to

provide that loads experienced in the f¡eld do not exceed those assumed in designing the pipe-

7,6 Prps BBoUNG AIYD Prpn Zoxe Bncxru,r,

For purposes of the following discussion, the pipe zone is defined as that portion of a trench

excavation that is made to install a pipeline and that lies between a plane 6 inches below the

bottom surface of the pipe (the pipe zone subgrade) and a plane 12 inches above the top surface

of the pipe. The pipe bedding is defined as that portion of the pipe zone between the excavation

subgrade and the bottom of the pipe. A typical vertical-wall trench section is presented in

Figure 9 for conditions anticipated at the RJO Building site and along the supply pipeline

alignment.

Pipe bedding and pipe zone backfill have an important influence on the distribution of the

reaction against the bottom of the pipe, and therefore, the supporting strength of the installed

pipe. Because the character of the pipe zone backfill materials and the manner of their

placement affect how a pipe will behave under the loads it will support, pipe manufacturers

often specify how their pipe should be bedded and backfilled. In general, the pipe bedding is

important to the load-carrying capacity and performance of both rigid and flexible pipe;

however, the quality and compaction of pipe zone backfill are not as important for rigid pipe as

for flexible pipe. Because the pipelines may be constructed using pipes from different

manufacturers, different materials, or using different coating systems, materials required for

pipe bedding and pipe zone backfill may vary. However, to lessen the possibility of having

pipes embedded in an inappropriate material, we recommend that only two or three pipe zone

backfill materials be specified for the project, if possible'

Fill derived from trench excavations will not be suitable pipe bedding or pipe zone fìll' Bedding

and backfill material likely will consist of imported granular soils (such as sand, crushed rock,
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aggregate base, or fine gravel) or CLSM. For the subsurface conditions at the RIO Building site

and along the supply pipeline alignment, sand, aggtegate base, or CLSM can be used to bed

and backfill pipe, provided the pipe is concrete or has a concrete coating. If the pipe is PVC, is

wrapped with PVC, or has an epoxy coating, we recommend that only sand or CLSM be used

for pipe bedding and backfill. Bedding and backfrll material consisting of sand or CLSM would

help mitigate damage to the pipe or pipe coating (corrosion protection) during installation. In

some reaches, structural concrete encasement may be required to resist anticipated loads. Pea

gravel is not recommended for pipe bedding and pipe zone backfill. Because it can "run" if
exposed in future excavations, pea gravel can cause significant construction difficulties.

Limits should be placed on the maximum particle size and silt/clay content of pipe bedding and

pipe zone backfill. For example, bedding material specifred in Caltrans July 1999 Standard

Specifications consists of sand of which 90 to 100 percent of the particles pass the No. 4 sieve

and not more than 5 percent pass the No. 200 sieve. Sand with a greater percentage of particles

passing the No. 200 sieve will be more difficult to compact. Some municipalities require that

pipe bedding and pipe zone backfill meet the gradation and quality requirements of Class 2

Aggregate Base given in Section 26 of Caltrans, Standard Specifications. However, aggregate

base should not be used if it can damage the pipe's corrosion protection. The bedding below the

pipe should be a minimum of 6 inches thick. The same material used for bedding should be

used to backfìll the remainder of the pipe zone to 12 inches above the top of the pipe. These

thicknesses for pipe bedding and pipe zone backfill will help mitigate pipe damage during

construction. If used for pipe bedding and backfill, aggregate base and crushed rock should

meet the requirements discussed in Section 6.2.6.

Controlled low strength material (CLSM), or "slurry Cement Backfill" in Section 19 of the

Caltrans Standard Specifications (July 1999), should be considered as an alternative pipe

embedment and trench backfill material. As described in Section 6.2.6 of this report, CLSM

consists of a fluid, workable mixture of aggregate, Portland cement, fly ash, and water' The use

of CLSM has several advantages: ( 1 ) a nanower trench çan be used, thereby minimizing the

quantity of soil to'be excavated; (2) the support given the pipe is generally better, and

sometimes greater values of the soil modulus (E') can be used to design the pipe; (3) no

compaction is required to place CLSM, there is less risk of damaging the pipe corrosion

protection system; and (4) CLSM can be batched to flow into inegularities in the bottoms and

walls of trenches, such as those that may exist in trenches excavated in the sandy and gravelly
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soils that may be encountered while constructing the project. The requirements for CLSM are

more completely described in Section 6.2.6'

Pipe manufacturers and suppliers should be consulted to establish material and compaction

requirements for their pipelines. If the pipe manufacturers stipulate no special requirements, the

sand or aggregate base material used for pipe zone backfill should be placed in 6-inch

(maximum) loose lifts and compacted to at least 90 percent of maximum density as determined

by ASTM Test Method D 1557. If the contractor demonstrates that compaction can be

achieved, lifts thicker than 6 inches can be used. Precautions should be taken to avoid

damaging the pipe coating (corrosion protection) with construction equipment. Trench width

recommendations discussed in Section 7.5 should help minimize potential damage. Pipe zone

backfill should be placed evenly up each side of the pipe to prevent displacement of the pipe

during backfilling.

Because clayey soils will be encountered in the pipeline trench excavation, Geomatrix does not

recommend the use of saturation or jetting to place and compact the pipe zone bedding and

backfìll.

In voids that are difficult to fill with bedding material (e.g., where pipelines enter or leave

structures or in welding pits), the pipe shouid be bedded on a material that requires little or no

compaction (e.g., CLSM). At locations where the pipeline enters or leaves a structure, the fill or

backfill material should be placed and compacted to a level at least I foot above the top of the

pipe. The fill should then be excavated to install the pipeline. Bedding material should be

placed to provide uniform, continuous support of the pipe. Placement and compaction of fill

adjacent to the pipe or bedding beneath the pipe should not be allowed afler the pipeline is

placed and connected to the structure/vault.

In the event that unstable soils are encountered, or if the soils become unstable because of the

contractors operations, the trench should be overexcavated to firm material or to a maximum

depth of 2 feet, The material overexcavated from the trench or pit should be replaced with

crushed rock described in Section 6.2.6. Before the crushed rock is placed, a woven geotextile

conforming to the requirements of the Caltrans Standard Specifications Section 88-1.04, for

Type A, woven, should be placed on the trench bottom and up the sidewalls of the trench to at

least the springline of the pipe to prevent loss of rock into the soft subgrade (refer to Figure 9)

The rock should be placed in loose lifts that are no more than I foot thick, then compacted

using vibratory techniques. The crushed rock should be placed up to the bottom of the pipe
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zone and should be firm and unyielding before pipe bedding is placed (70 percent relative

density as determined by ASTM Test Methods D 4253 and D 4254). The geotextile should then

be folded over the top of the crushed rock to mitigate the migration of bedding material. The

pipe bedding material should be placed and compacted over the geotextile (refer to Figure 9). If
temporary shoring, sheeting, or a trench shield is used in construction, the pipe bedding and

pipe zone backfill must be compacted up against the trench wall, and all voids left by the

temporary support system must be filled.

Where crushed rock or sand is used for pipe zone material, a plug of relatively impervious soil,

concrete, or CLSM should be placed around the pipe at least every 300 to 500 feet to restrict

the flow of groundwater through the relatively permeable pipe zone material. Such measures

should help mitigate migration of groundwater and possible groundwater contamination.

Additional measures or more frequent trench plugs may be required by local

agencies/municipalities.

Geotechnical parameters recommended for the design of the pipeline are presented in Table 1.

The modulus of soil reaction, E' in Table 1, was selected so that it applies to the "shallow burial

depth" ground conditions through which most pipelines will be installed (i.e., through clayey

soil conditions). The values for the parameters assume that the pipeline will be bedded and

backfilled using the techniques described in this report.

7.7 TnrNcn ZoNn Bacxrlll
Trench zone backfill is the material placed in a pipeline trench from 12 inches above the top of

the pipe to finished grade or, in paved areas, to the pavement section subgrade (Figure 9)' Final

backfill is the material placed within l8 inches of finish grade, or, if the trench is under a road,

all material within l8 inches of pavement section subgrade.

If not adequately and completely compacted, trench backfill will settle. Settlement can cause

the rapid deterioration of overlying pavements/improvements and can create a safety hazatd'

Because of these conserns, an imported material is often specified to backfill trenches,

especially when the trench lies below pavements or near other improvements. The requirements

for the imported material can be specified so that the trench backfill is much easier to compact

than, say, the native clayey soils. Where settlement could cause damage, the use of imported

backfill material for trench zone backfill should be considered to help reduce the amount of

trench settlement.
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The use of imporled trench backfill has several advantages, including: (l) substantial reduction

in moisture conditioning and elimination of the need to mix/blend materials; (2) lower potential

for delays due to processing native materials; (3) the ability to establish standard, repeatable

procedures for placement and compaction; (4) better pavement patch performance; and (5)

reduce trench backfill settlement.

Imported trench backfill should be a soil or soil-rock mixture free of organic material, debris,

and other deleterious substances. Class 2 Aggregate Subbase (Caltrans Standard Specifications,

Section 25), and Class 2 Aggregate Base (Caltrans Standard Specifications, Section 26) may be

suitable trench backfills if they meet project requirements. As an alternative, CLSM may be

used for trench backfill.

In the following discussions, it is assumed that native earth materials will be used to backfill

the pipeline trenches.

In general, most, if not all, of the soil excavated from the trenches for the project will require

processing and moisture conditioning to render it suitable for trench backfill. If excavated soils

are not close to the optimum moisture content, their moisture content must be adjusted (i.e.,

increased or reduced) before these soils can be used as trench backfill. Processing/conditioning

native soil will require that adequately sized work areas be conveniently located for spreading

and mixing the soils. A water supply should be made available for moisture-conditioning dry

soils.

The maximum particle size for trench backfill material should be specified at 2 inches. To

facilitate compaction, trench zone backfill should be spread evenly in horizontal lifts that do

not exceed 6 inches before compaction. The moisture content should be within optimum and +3

percent. The backfill should be compacted using mechanical equipment. At depths greater than

l8 inches below pavement subgrade, trench backfill should be compacted to no less than 90

percent of maximum density as determined by ASTM Test Method D 1557.

The upper portion of the trench (labeled "Final Backfill" on Figure 9) must be compatible with

the surface features on either side of the trench, In paved areas, final backfill must be

compacted to a degree that will support replacement pavement. ln landscaped areas, the final

backfill must be prepared to support plant growth.
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Beneath paved areas, final backfill (i.e., backfill within l8 inches of the pavement subgrade)

should be compacted to 95 percent of maximum density as determined by ASTM Test Method

D 1557. In unpaved areas, final backfill should be compacted to 90 percent of maximum dry

density as determined by ASTM Test Method D 1557 up to the finished grade'

At a minimum, pavement sections should be replaced with a compatible thickness of aggregate

base and asphalt concrete or a thick section ofasphalt concrete. ln off-road reaches, measures

should be implemented to mitigate erosion of the final trench backfill-

7.8 CNOSSTNCS USING TNNNCTTT,TSS METHODS

Anticipated subsurface soil and groundwater conditions at the.R/O Building site and along the

supply pipeline alignment are described in Section 5.0. It is anticipated that groundwater

conditions should be favorable (i.e., groundwater levels are below the elevation of the pipe, or

groundwater, if encountered, can be controlled) and conventional bore and jack methods likely

can be used to install the supply pipeline beneath Santa Rita Road and Stoneridge Drive. The

contractor selected to construct the project should have the ultimate responsibility for choosing

the means, methods, and techniques that he/she will use to install the pipeline where trenchless

methods are required.

V/here bore and jack methods are used, the pipeline probably will be instailed in a casing pipe

that is slightly larger than the supply (carrier) pipeline. After the crossings are made, the pipe

will be placed through the casing and the annular space filled with grout. The following general

recommendations apply to the design of this type of crossing.

. A lubricant may be used at the contractor's option to decrease frictional
resistance between the casing pipe and adjacent soil.

r Because soil friction ean increase with time, it is desirable to continue jacking

operations without intemrption until completed.

. Casing pipe should have a smooth outside surface to reduce frictional resistance.

. The leading edge of the casing should be protected with a cutting edge or head.

Voids between the soil and steel casing may have to be grouted to prevent

excessive ground settlement or excessive loads on the pipe. To prevent hydraulic
fracturing of the soil, grout pressures should be limited to % psi per foot of depth

(e.g., 8 psi at 16 feet below ground surface).

a
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a Gravity soil loads on the casing should be computed using the modified Marston

formuia and assuming a cohesion coefficient of 0 and the other appropriate

parameters summarized in Table 1.

All surcharge loads should be considered when designing the casing.

The method used to advance the pipe must consider the subsurface conditions at each location.

As discussed in Section 7 -4, dewatering or other measures to control groundwater and

potentially unstable ground conditions may be necessary.

8.0 BASIS FOR RECOMMENDATIONS

This report was prepared for the exclusive use of Carollo, the designers of the Zone 7 Water

Agency Groundwater Demineralization Project. The recommendations and other considerations

presented in this report are intended for the planning and design of the facilities described in

Section 1.0. The recommendations are based on the assumption that soil conditions at the

facility site and along the pípeline alignments do not deviate appreciably from those described

herein, and encountered in the exploratory borings. If any variations or undesirable conditions

are encountered during construction, Geomatrix should evaluate the effects these conditions

may have on our recommendations and, if necessary, delelop supplemental recommendations'

Recommendations are made for the specific project described in this report. Changes in design

of the structures should be evaluated by Geomatrix for their effects on these recommendations.

A Geomatrix representative should observe earthwork and foundation construction to confirm

that subsurface conditions encountered during construction are comparable to those used for

developing the recommendations presented in this report. Unanticipated subsurface conditions,

which cannot be disclosed fully by completing exploratory borings, commonly are encountered

and frequently require additional expenditures to attain a properly constructed project. Some

contingency funding is recommended in case conditions encountered during construction

require additional exploration, testing, or design modifications.

In the performance of our professional services, Geomatrix, its employees,'and its agents

comply with the standards of care and skill ordinarily exercised by members of our profession

practicing in the same or similar localities. This report may not provide all of the subsurface

information that may be needed by a contractor to construct the project. No warranty, either

express or implied, is made or intended in connection with the work performed by us, or by the

proposal for consulting or other services, or by the furnishing of oral or written reports or
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findings. We are responsible for the conclusions and recommendations contained in this report,

which are based on data ¡elated only to the specific project and locations discussed herein. In

the event conclusions or recommendations based on these data are made by others, such

conclusions and recommendations are not our responsibility unless we have been given an

opportunity to review and concur with such conclusions or recommendations in writing.
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TABLE I

RECOMMENDED PIPELINE DESIGN PARAMETERS
ZoneT Water Agency - Groundwater Demineralization Project

' Only appropriate for rigid pipelines installed in trench conditions ( I pipe per trench). Assumes

method of pipe zone bedding and backfill described in this report will be used in construction.
2 Vulr¡" of E' recommended for moderately to well-compacted pipe zone backfill (90% relative

compaction).
3 vulr. assumes no factor of safety (i.e., factor of safety equal to I .0)-

I:\Doc_Sale\8000s\8453\Zone7 WTP-Report-Final.doc

Parameter Recommended
Value

Total unit weight of backfill, y, (pcÐ:

o Native, clayey soil backfill
r Aggregate base backftll

t25
135

Load Factor Lg'

Rankine's lateral pressure ratio times the coefficient of
friction of backf,rll, kp

0.16

Modulus of soil reaction, E' (psi) (imported granular pipe
zone bedding and backfill and CLSM)

r 000'/

Coefficient of friction between bedding material and pipe
o Concrete pipe with granular bedding
o Smooth steel pipe and PVC with granular beddh

0.45j
0.303

Cohesiveness, Cs 0.0
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Ground surface

BacHill derived from native soil = 65 H

Non-Yielding (At Rest) Wall Pressure (psf)

Ground surlace

Baclclill derived lrom nalive soil - 45 H

Aetive Wall Pressure (Psl)

HH

H

Ground surface

Backfill derived from nalive soil = 400 H

Ultimale Passive Wall Pressure (psl)

Noles

1. Above distribr¡lions apply to walls lhat have processed native soil backfill.

2. H= height of wall in feel.

3. When multiplied by H in leet, coeflicienls on d¡agrams yield lateral earth
pressures in pounds per square loot (psl).

4. Passive pressure acting on wall orlooting must be calculated lor
assumed wall deflection using faótors shown in Figure 7' lgnole upper
fool ol passive pressure when estimatíng lateral resislance of shallow
loundations.

5. Pressure diagrams needed lor the design of lhe temporary excavalion
supporl syslems were not developed as parl ol lhis study.

Proiect No.

8453

Figure

6
GEOMATFIIX

LATERAL EARTH PRESSURE DISTRIBUTIONS FOR
FREE-DRAINING AND LEVEL BACKFILL CONDITIONS
Geologic/Geotechnical Study for ZoneT Water Agency -

Groundwater Demineralizalion Project
Pleasanton, California
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Figure

7

NORMALIZED PASSIVE PRESSURE RESISTAI'ICE VS'
DEFLECTION AT TOP OF WALL

GeologiclGeolechnical Study for Zone 7 Water Agency -

GroundwaÌer Demineralization ProjectG¡ECTMATFIIX
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Geologic/Geotechnical Study for Zone 7 Water Agency'
Groundwate r Demineralization Project

Pleasanton, Calilornia
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Surfacing (asphalt or portland cemenl concrete)

Pavement
subgrade

Pavement
Section

Finalbackfill,
18 inch min.

Trench zone

12 inch

Pipe zone

Pipe zone
backfill

-l-l-6 inch Pipe zone
bedding

Pipe zone
subgrade

(foundation) Crushed rock wrapped
in geotexlile (where
needed), 2{eet thick
(max)

Trench width

Trench Wiclth

Granular Pipe Zone Backfill
- Pipes < 6" - O.D. + 12 inches
- Pipes > 6" and < 28" - O.D. + 24 inches

CLSM Pipe Zone Backfill
- all pipes - O.D. + 12 inches

Note:
Trenches with sloping side
walls not shown. Reler to
Seclion 7.0 lor discussion.

GEC¡MATFIIX

TYPICAL TRENCH SECTION
Geologic/Geotechnical Study for ZoneT Water Agency -

Groundwater Demineralization Project
Alameda County, Galifornia

Proiect No.

8453

Figure
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ÀPPENDIX A

FIELD EXPLORATION
Zone 7 Water Agency - Groundwater Demineralization Project

Pleasanton, Cali fornia

The field exploration proglam for the ZoneT Water Agency - Groundwater

Demineralization Project (project) consisted of completing ten exploratory borings' The

location of each exploration point was selected based on the proposed location of the new

R/O facility structure and associated pavements, and along the proposed supply pipeline

alignment. As mentioned in Section 1.0 of the main report, the alignment of the supply

pipeline was changed during design. Consequently, one boring (i.e., boring B-7) drilled,

logged, and sampled for this study was not located along the final pipeiine alignment'

The approximate location of each exploration point is shown on Figure 2.

The ground surface elevations recorded in the exploration logs were estimated from a

topographic map of the site vicinity provided by Carollo Engineers, These elevations are

reportedly based on the North American Vertical Datum of 1988 (NAVD 1988; mean sea

level datum).

Prior to the field exploration program, Underground Service Alert (USA) was notified to

locate utilities at the site. In addition, Geomatrix contracted with a private utility locator,

Cruz Subsurface Locators of Milpitas, Califomia, to clear the designated work areas of

existing utilities. A drilling permit was obtained from the Zone 7 Water Agency (Permit

No. 24098). After drilling was completed the location of each boring was marked in the

field for later identification and surveying.

Ten borings were drilled at the site on September 8 and 9,2003. Ms. Tania Welch, Staff

Engineer with Geomatrix, observed the drilling operations and prepared the field logs for

all of the borings. Gregg Drilling Inc. (Gregg) of Martinez, California, used hollow-stem

auger drilling methods to advance the borings. All borings were drilled using a truck-

mounted Mobile B-53 drill rig.

A summary of groundwater conditions observed in the exploratory borings t(B- I (P)

through B-l0l drilled at the site during this study is presented in Table A-l. As indicated

in the table, the borings were drilled to depths ranging from 6Y, to 3l/z feet below the

ground surface. The deepest boring fboring B-l(P)] was drilled within the planned

I :\Doc-Safe\8000s\8453\Zone7 WTP-RePort-F¡Dal.doc A-l



footprint of the R/O facility. Near the R/O Building, shallow borings were drilled to

explore the soils underlfng planned pavement areas. Where the supply pipeline will be

installed using trenchless techniques, borings were drilled deeper in the vicinity of

launching and receiving pits. All borings were advanced using a 6-inch or an 8-inch-

diameter, hollow-stem auger. Samples were extracted from the borings for two purposes:

geotechnical soil characterization and corrosion testing. Samples of the soils encountered

in the borings ì¡/ere obtained using a Modi{îed Califomia drive sampler (2.5-inch inside

diameter, 3-inch outside diameter, with liners). At selected borings, composite (bulk)

samples were taken from the soil cuttings brought to the surface on the augers'

The samplers were driven into the soil with a 14O-pound hammer falling 30 inches' ln all

cases, the sampler was driven 18 inches. The number of hammer blows needed to drive

the sampler through the final 12 inches of the 18-inch drive was recorded. This number

(or blows per foot) is given at the corresponding sample location on the boring logs (see

Figures A-3 through A-12).

Soil samples were carefully sealed to preserve the in-situ water content. Preliminary soil

classifications v/ere made visually in the field, in general accordance with ASTM

D 2488. Soil colors were described using the Munsell Soil Color Chart'

Because there was a possibility of encountering contaminated soils or groundwater,

Geomatrix brought a portable photo-ionization detector (PID) into the ñeld during the

subsurface exploration work.If any sign of petroleum contamination (i.e., discoloration,

change in consistency, or hydrocarbon odor) had been observed, the PID would have

been used to monitor the air at exploration sites and the collected samples. If the PID

detected hydrocarbon levels that could pose a hazard to workers, or if evidence of other

hazardous substances was observed, exploration work at that location would have been

terminated.

During the field exploration program, the PID was calibrated to local conditions at the

beginning of each day, and was available for use, No sign of petroleum contamination of

water, soil, or air was observed during our work. Consequently, no samples were

screened with the PID.

Soil classifications were refìned by further examination in our laboratory and by test

results. The relative density of generally cohesionless soils and the consistency of

cohesive soils were evaluated using approximate SPT N-values (blow counts) estimated

llDoc Safc\8000s\8453Vone7 WTP-Repon-Final.dæ A-2



from the driving of the modified California drive sampler and the guide presented in

Table A-2. Final boring logs were developed considering the laboratory test data and the

conditions recorded on the field logs. The final logs are presented on Figures A-3 through

A- 12. A boring log explanation sheet is provided on Figure A- I . It should be noted that

the boring logs show changes in the subsurface stratigraphy that are based on

observations made by our field engineer and drill rig operator during drilling. The

contacts/transitions between the various soil layers were sometimes based on changes in

the cuttings and changes in the drilling operations (e.g., advance rate of the auger; sound

or chatter ofthe drill rig, gauge pressure changes, etc),

Groundwater was not observed in any of the borings during drilling (Table A-1). Most

borings were backfilled immediately after drilling. However, borings B-7 and B-8, drilled

along the proposed supply pipeline alignment, were left open for about 24 hours before

backfilling. Free groundwater was not observed in these borings prior to backfilling. In

addition, boring B-1(P) drilled within the footprint of the R/O facility'¡/as converted into

a piezometer, as indicated in Table A-1 and Figure A-2. Free groundwater was not

observed on September 9,2A04, shortly after the piezometer was installed, but was

observed I week later (refer to Table A-3). The piezometer was periodically monitored

for gtoundwater on the dates summarized in Table A-3.

In accordance with drilling permit requirements, all borings [except B-1(P)] were

backlilled with cement grout to within about 2 feet of the ground surface and topped with

compacted soil cuttings. Soil cuttings generated during drilling operations were scattered

across the ground surface in the vicinity of each boring, as directed by Zone 7' The

cuttings from boring B-9 were transported to the R/O facility site and wasted in the area

north of boring B-1(P).

One soil sample f¡om each of the borings was provided to JDH Corrosion Consultants,

Inc. (JDH) of 'Walnut Creek, Califomia for corrosion testing and analysis. The depths of

these samples varied from about 5 to 20 feet below the existing ground surface. The

locations of samples obtained for corrosion testing are indicated in Appendix C'

lr\Doc Sôfe\8000s\84J3vone7 WTP-Rcpon-Final.dæ A-3
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TABLE A.T

SUMMARY OF DRILLING METHODS AND PIEZOMETER LOCATIONS AND MEASUREMENTS
ZoneT Water Agency - Groundwater Demineralization Project

Pleasanton, California

Depth to
Top of
Sensing

Znne fieet\

t9

Length of
Well

Screen
lfeetì

10

Depth to
Bottom of

Well Screen
(feet)

30

Piezometer
lYes or No)

Yes

No

No

No

No

No

No

No

No

No

Depth of Water Table
from Ground Surface

prior to g¡çffilli¡g (feet)

None detected

None detected

None detected

None deæcted

None detected

None detected

None detected

None detected

None detected

None detected

Method
lDrill Riel

Mobile B-53

Mobile 8.53

Mobile B-53

Mobile B-53

Mobile B-53

Mobile B-53

Mobile B-53

Mobile B-53

Mobile B-53

Mobile B-53

Date
Drilled

9/9104

9/8/04

9/9/04

919/04

9/9104

9t8/04

9t8/04

918/04

9t8104

9t8t04

Depth of
Boring
ffeet)

3 1.5

26.s

6.5

6,5

7.0

26.5

26.5

26.s

26.5

16.5

Location of
Boring

R/O Building

R/O Building

R/O Building site
pavement

R/O Building site
pavement

R/O Building site
pavement

Launching-
Receiving Pit
Launching-

Receiving Pit
Launching-

Receivins Pit
Launching-

Receiving Pit

Supply Pipeline

Boring
No.

B-r(P)

B-2

B-3

B.4P

B-5

B-6

B-7

B-8

B-9

B-10

I;\Doc Safe\E000s\8453\Zone7 WTP-Report-Final.doc
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TABLE A-2

GUIDE FOR ESTIMATING RELATIVE DENSITY AND
CONSISTENCY OF SOILS BASED ON BLO\ilCOUNT DATA

ZoneT Water Agency - Groundwater Demineralization Project
Pleasanton, Califomia

RELATIVE DENSITY

CONSISTENCY OF FINE-GRAINED SOILS

Note:

The blowcounts in the tables above apply to standard penetration test (SPT) samplers driven in general

accordance with ASTM D 1586. The blowcounts from modified California drive samplers are generally

greater than those obtained by SPT samplers because ofthe differences in sampler diameter and surface area.

ihe relative densities and consistencies recorded on the boring logs were evaluated based on the estimated

equivalent SPT blowcount for the sampler used and the undrained shear strengths indicated by held and

laboratory tests

SPT Sampler

Modified California Samplers

Relative Density2-inch (ID) 2-ll2 inch (ID)

<4 <5 <7 very loose

4-10 5-1 3 7-17 loose

10-30 l3-40 r7-50 medium dense

30-50 40-67 50-83 dense

>50 >67 >83 very dense

Consistency Identification Procedu re

Approximate
SPT N-value
(blov.vs/foot)

Approximate
Shear Strength

(psr)

Very soft Squeezes between finger when
hand is closed

0-2 less than 250

Soft Easily molded by fingers 2-4 250-s00

Medium Stiff Molded by strong finger pressure 4-8 500-1000

stiff Dented by strong finger pressure 8-15 l 000-2000

Very Stiff Dented only slightly by finger
pressure

1s-30 2000-4000

Hard Dented only slightly by pencil
point

30+ 4000+

l:\Þoc Safe\8000s\8453\Zone7 WTP-Report-Final.doc
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TABLE A-3

MEASUREMENTS IN PIEZOMETER B-l(P)
ZoneT Water Agency - Groundwater Demineralization Project

Pleasanton, Califomia

Water Table
Elevation Below
Ground Surface

(feet)2

307

307

306

Water Table
Depth Below

Ground Surface
(feet)

28.4

28.5

28.5

Measured Depth of
Water Table from

Top of Casing
(feet)t

No free water
observed

28.0

28.2

28.2

Date of Measurement

September 9,2004

September 17,2004

November 1,7,2004

April4, 2005

Notes:
I' Distance from Top of Casing to Ground Surface is 0.3 feet. Top of casing is below the ground surface

2' Based on estimated ground surface elçvation of 335 feet (NAVD 1988).

I:\Doc_Safe\E000s\8453Vone7 WTP-Report_Final.doc
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BORINGS

These logs of borings and related information depict subsurface conditions only at the

locationJshown on Figure 2 and at the time the borings were performed. Soil and

groundwater conditions at other locations may differ from those observed at these

Iocations. The passage of time may result in changes in soil and groundwater conditions

at these locations.

.-,
I :\Doc-Safe\8000s\8453Vone7 WTP-Report-Final.doc



Boring Log Explanation
PRoJECT: ZoNE 7 WATERAGENCY DEMINERALIZATIoN

Pleasanton, California

LABORATORY TESTSSAMPLES

Moisture
Contenl

(%)

Dry
Density

(pc0
Other

oè
Eo
at)

E¡o€
ft)

MATERIAL DESCRIPTION
!
fl- rt)u¡c oz

.gq

o
U'

Standard penetrat¡on split-spoon drive sampler, 50 mm (2-inch) outside

diameter, 35 mm ('l 3/8-inch) ins¡de d¡ameter (without liners)

Modilied Califomia drive sampler, 76 mm (3-inch) outside diameter' 64 mm

(2112-inch) inside diameter (wilh liners)

Bulk sample collected from soil cuttings

Blow counl for last 300 mm (12 inches) of sample, or as noted

Blow count for entire dr¡ve, total drive less than 150 mm (6 inches)

<2O0=44o/o

LL=27 Pl=4

Siane

TV=0.8

PP=1.5

R-Value=20

UU=500 (300)

DS

Corsol

D1557

23

45'
3"

ATD

Measured groundwater level prior to backlìll or after well complet¡on

Fines conlent (percentage of soil passing No. 200 sieve)

LL=Liquid limlt; Pl=Plastic irdex

Grain size distribution

Torvane shear strength, ¡n tsl

Pocket penetration unconlined compressive skenglh, in lsf

Resistance value (California Tesþ301)

Unconsolidated-undrained triaxial test, shear strength in psf (conlìning
pressure in Psf)

Direct shear

Consolidalion

Moisture-density relationship (compaclion curve)

NOTES:

1. The stral¡l¡cat¡on lines shown on the boring logs represent lhe approximate

boundaries between mater¡al types. The actual transit¡ons between materials

may be gradual.

2. These logs of lhe test borings and related ¡nformation dep¡ct subsurface

condilions only at lhe specifìc locations and at the parl¡cular time the boring

was made.

3. So¡l condilions at olher locations may difer from condit¡ons occun¡ng at lhes6

locations- Also, lhe passage of time may result in changes ¡n the soil and

groundwater conditions al lhese local¡ons.

4. Soil colors from Munsell Soil Color Charts.

- i-raouã õr-un-ceîá-n contãci

Gf-z (6/98)

Figure A-1Project No.8453.000 Geomatrix Consultants
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Traffic-rated
Christy box Well cap

Ground surface

Blank casing
(2-inch diameter

Schedule 40 PVC)

Borehole (8'inch diameter)

Grout

Transilion seal (layer ol bentonite
pellels, minimum 2 feet thick)

Top of sensing zone

Filter sand

Well screen
(Schedule 40 PVC with

0.020-inch machine slots)

End cap Bottom of well screen

Nol lo scale

1.:

G¡Ec,MATFlIX

TYPICAL MONITORING WELL CONSTRUCTION DIAGBAM
Geologic/Geotechnical Study for ZoneT Waler Agency -

Groundwater Demineralization Projecl
Alameda County, California

Project No.

8453

Figure

A-2



PROJECT: Zone 7 Water Agency - Groundwater Demineralizalion Pmjecl

Pleasanton. Calilomia
Log of Boring No. B-1(P)

BORING LOCATION: See Site Plan, Figure 2
ELEVATION AND DATUM:

-335ff (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing' lnc.
DATE STARTED:

s1912004
DATE FINISHED:

9/9/2004

DRILLING EQUIPMENT: MobiÌ B-53
TOTAL DEPTH (feet):

31.5
MEASURING POINT:

Ground Surface

DRILLING METHOD: f-inch diameter hollow-stem auger
DEPTH TO FREE WATER F¡RST ENCOUNTERED:

Not Encountered

SAMPLING METHOD: See Boring Log Explanation, Figure A-1
DEPTH TO FREE WATERAT COMPLETION:

Not Encountered

HAMMER WEIGHT: 140 lbs HAMMER DROP: 30 in
LOGGED BY:

T. Welch

Tl--IL O)
uJg

SAMPLES

MATERIAL DESCRIPTION

LABORATORYTESTS

o
Êe
tt

.9o
E
6
U)

B¿ôg
co

Moislure
Contènl

t%l

Drv
Density

(pcf)
Olher

1

2

.)

4

5

6

7

I

I

10

11

1 2

31

14

15

16

17

GT-r (12103)

Project No. 8453.000 Geomatr¡x Consultants Figure A-3
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PROJECT: Zone 7 Water Agency - Groundwater Demineralization

Pleasanton, Califomia
Log of Boring No. B-1(P) cont.

I
L^
fLû)
ul "E(fs

SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS

-g
Êc;
Ît)

oõ
Eo(rt

Bt
-sg
d)

Moislure
Côntenl

(%)

Dry
Dens¡ty

(pcÐ
Other

1B

19

20

21

22

23

24

25

26

27

28

2S

30

31

GT-z (Uoi)

Project No- 8453.000 Geomatrix Consultants Figure A-3 Cont.
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PROJECT: Zone 7 Water Agency - Groundwater Demineralization Proiecl

Pleasanton, Califomia
Log of Boring No. B-2

BORING LOCATION: See Site Plan, Figure 2
ELEVATION ANO DATUM

-335 ñ (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing' lnc'
DATE STARTED:

9t812004
DATE FINISHED:

91812004

DRILLING EQUIPMENT: Mobil B-53
TOTAL DEPTH (leet):

26.5
MEASURING POINT:

Ground Surface

DRILLING METHOD: 6-inch Hollow-Stem Auger
DEPTH TO FREE WATER FIRST ENCOUNTERED:

Not Encountêred

SAMPLING METHOD: See Boring Log Explanation' Figure A-1
DEPTH TO FREE WATER AT COMPLETION:

Not Encountered

HAMMERWEIGHT: 140 lbs HAIúMER DROP: 30 in
LOGGED BY:

T. Welch

I
L^
{Loru9
ov

SAMPLES

MATERIAL DESCRIPTION

LABORATORYTESTS

o
-Ê.;

.t)

o
B
E
ût
u)

Br
-9e
@

Moisture
Content

l9/ol

Dry
Density

(per)
Olher

Medium brown (7.5YR 412|, dry (upper 1 foot),
m plasticity, contains rootlets, scattered

1 moist, mediu
angular rock fragments less than 1 inch

2

3

4

5

6

7

I

-ÕúY
Medium to stiff, light yellowish brown (2.5Y 614)
and grayish brown (2.5Y 5/2), moist, medium stiff,
medium to high plasticity, very f¡ne rootlets, FeO,
staining along rootlets

I

10 becomes gray to dark gray (2.5 Y 5/1 to 4/1) with
yellowish brown (1OYR 5/6), moist, low to medium
plasticity, very fine rootlets1 1

't2

13

14

15 becomes dark gray (1OYR 4/1) to dark grayish brown
(1OYR 4/2), l¡ght yellowish brown inf¡tled very fine
fractures, discontinuous shiny surfaces, not planar,
possibly due to shrinkage and swelling of clay, very fine
rootlets

16

17

GT-r (r2r'æ)

Project No. 8453.000 Geomatrix Consultants Figure A-4



PROJECT: Zone 7 Water Agency - Groundwater Demineralization

Pleasanton, Califomía
Log of Boring No. B-2 cont.

T
l-. âfL Q.,

l¡J.Eoç

SAMPLES

MATERIAL DESCRIPTION

LABORATORYTESTS

_q

Ëe
U'

-ce
Eõ
tt)

B¿
.e"g
co

Mo¡sture
Conlenl

%t

Dry
Density

{pcÐ
Olher

1B

19

2t

21

22

23

24

25

26

GÌ-2 (8iO1)

Project No. 8453.000 Geomatrix Consultants Figure A-4 Cont.



PROJECT: Zone 7 Water Agancy - Groundwater Demineralization Proiect

Pleasanton, Califomia
Log of Boring No. B-3

BORING LOCATION: See Site Plan, Figure 2
ELEVATION AND DATUM:

-335ff (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing' lnc'
DATE STARTEDI

9/912004
DATE FINIS}IED:

9/912004

DRILLING EQUIPMENT: Mobil B-53
TOTAL DEPTH (feet):

6.5
MEASURING POINT:

Ground Surface

DRILLING METHOD: 6-inch Hollow'Stem Auger
DEPTH TO FREE WATER FIRST ENCOUNTERED:

Not Encountered

SAMPLING METHOD: See Boring Log Explanation, Figure A-1
DEPTH TO FREE WATER AT COMPLETION:

Not Encountered

HAMMERWEIGHT:140 lbs HAMMER DROP: 30 ín
LOGGED BY:

T. Welch

r
fL()
uJg

SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS

-9
Êc¡
a,r,

oê
E
6ø

9¿oo
f!

Motsture
Conlent

l%'t

Dry
Density

(pcf)
Other

1

2

3

4

5

6

7

B

I

10

11

12

13

14

15

16

17

GT-r (r2./O3)

Project No. 8453.000 Geomatrix Consultants Figure 4"5



PROJECT: Zone 7 Water Agency - Groundwater Demineralizat¡on Project

Pleasanton, Califomia
Log of Boring No. B-4

BORING LOCATION: See Site Plan, Figure 2
ELEVATION AND DATUM:

-335 fr (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing, lnc.
DATE STARTED:

s/912004
DATE FINTSHED

9lsl20a4

DRILL]NG EQUIPMENT: Mobil B-53
TOTAL DEPTH (feet):

6.5
MEASURING POINT:

Ground Surface

DRILLING METHOD: 6-inch Hollow-Slem Auger
DEPTH TO FREE WATER FIRST ENCOUNTERED:

Not Encounlered

SAMPLING METHOD: See Boring Log Explanalion, Fígure A-l DËPTH TO FREE WATER AT COMPLETION:
Not Encountered

HAMMERWËIGHT:140 lbs HAMMER DROP: 30 in
LOGGED BY:

T. Welch

rFôfL 0)
u, "9oe

SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS

-9
Êc;
U)

_gg
Eo
tt,

B¿
-99tû

Moislure
Content

("/")

Dry
Density

(Pcr)
Other

1
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6

7

B

o
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15

16

17

GT-l (12103)

Project No. M53.000 Geomalrlx Gonsultants Figure A-6
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PRoJECT: Zone 7 waler Agency - Groundlùaler Demineralization Project

Pleasanton, Califomia
Log of Boring No. B-5

BORING LOCATION: See Sile Plan, Figure 2
ELEVATION AND DATUM:

-335 n (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing' lnc-
DATE STARTED:

91s12004
DATE FINISHED:

91912004

DRILLING EQUIPMENT: Mobil B-53
TOTAL DEPTH (leet):

7
MEASURING POINT:

Ground Surface

DRILLING METHOD: &inch Hollow-Stem Auger
DEPTH TO FREE WATER FIRST ENCOUNTERED:

Not Encounlered

SAMPLING METHOD: See Borfng Log Explanatlon, Figure A-1
DEPTH TO FREE WATER AT COMPLETION:

Not Encountered

HAMMERWEIGHT: 140 lbs HAMMER DROP; 30 in
LOGGED BY]

T. Welch

À
F-ô
ÀQ)
UJ.Eôv

SAMPLES

MATERIAL DESCRIPTION

LABORATORYTESTS

o
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-9è
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CÕntent

Dry
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(pc0
Other
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GT-l (12'03)

Project No.8453.000 Geomatrix Consullants Figure A-7
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PROJECT: Zone 7 Water Agency - Groundwater Demineralization Projec{

Pleasanton, Califomia
Log of Boring No. 8-6

BORING LOCATION: See Sile Plan, Figure 2
ELEVATION AND DATUM:

-335 n (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Tesling, lnc.
DATE STARTED:

9/8t2004
DATE FINISHED:

9t8t20c/.

DRILL]NG EQUIPMENT: Mobil 8.53
ToTAL DEPTH (feet)r

26-5
MEASURING POINT:

Ground Surface

DRILLING METHOD: 6-inch Hollow'Stem Auger
DEPTH TO FREE WATER FIRST ENCOUNTERED:

Not Encountered

SAMPLING METHoD: See Boring Log Explanation. Figure A-1
DEPTH TO FREE WATER AT COMPLETION:

Not Encountered

HAMMÊRWEIGHT:140 lbs FIAMMER DROP: 30 in
LOGGED BY:

T. Welch

?
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fL o,
uJ.E
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SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS
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Project No- 8453.000 Geomatrix Consultants Figure A-8
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PROJECT: Zone 7 Water Agency - Groundwater Demineralization

Pleasanton, Califomia
Log of Boring No. B-6 cont.

T
l-- âfL 0,
uJg
ôJ

SAMPLES

MATERIAL DESCRIPT]ON

LABORATORY TESTS

o
Êc;
o

ðã
E
6o

B¿
.eg
@

Moisture
Contenl
$t

Dry
Density

(pcr)
Olher

18

19

20

21

22

23

24

25

26

5 15

shiny surfaces, not planar, disconlinuous, multiple
orientations

24 100
TV=O.8
PP=3.0

DS

6 18
TV=O.9
PP=3.0

open
24 hours to allow water to enter hole. No free water
observed aller 24 hours. Backfilled with cement grout.

Gr-2 (8/01

Project No.8453.000 Geomatrix Consultanls Figure A8 Cont.



PROJECT: Zone 7 Water Agency - Groundwaler Dem¡neralization Project

Pleasanton, Califomia
Log of Boring No. B-7

BORING LOCATION: See Site Plan, Figure 2
ELEVATION AND DATUM:

-336 fr (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing' lnc.
DATE STARTED:

91812004
DATE FIN¡SHED:

9t9t2004

DRILLING EQUIPMENT: Mobil B-53
TOTAL DEPTH (feet):

26.5
MEASURING POINT:

Ground Surface

DRIILING METHOD: 6-inch Hollow-Stem Auger
DEPTH TO FREE WATER FIRST ENCOUNTERED:

Not Encounlered

SAMPLTNG METHOD: See Boring Log Explanat¡on, Figure A-1
DEPTH TO FREE WATER AT COMPLETION:

Not Encountered

HAMMER WEIGHT: 140 lbs HAMMER DROP: 30 in
LOGGED BY:

T. Welch

rF-âfL(l,
uJ.E
ô!

SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS

Mo¡slure
Content

(%t

Dry
Dens¡ty

(pcf)
Other
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À
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3

12-
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15
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cr¡ (r2l03)

Project No.8453.000 Geomatrix Gonsultants Figure A-9
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PROJECT: Zone 7 WaterAgency - Groundwater Demineralizat¡on

Pleasanton, Calilomia
Log of Boring No. B-7 cont.

x
L^
lL d,
r¡l 

"Eov

SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS

.9
Êo
|t,

oõ
E
6
ú,

ge
co

Moisture
Conlenl

(%)

Dry
Density

(pcr)
Olher

1B

19

20

21

22

23

24

25

26

5 14 ) mottled with dark yellowish
31 92

TV=0.7
PPc2.5

medium to high plasticity

becomes dark gray (1OYR4/1), no mottling

6 18
TV=1.1
PÈ3.0

at
cement grout.

Gr-2 (8101)

Project No.8453.000 Geomatrix Consultants Figure A-9 Cont.



PROJECT: Zone 7 Water Agency - Groundwater Demineralizãtion P¡oject

Pleasanton, Califomia
Log of Boring No. B-8

BORING LOCATION: See Site Plan, Figure 2
ELEVATION AND DATUM:

-336 fr (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing, lnc.
DATE STARTED:

9l8l20c/'
DATE FINISHED:

919t2004

DRILLING EQUIPMENT: Mobil B-53
TOTAL DEPTH (feet):

26.5
MEASURING POINT:

Ground Surlace

DRILLING METHOD: 6-inch Hollow-Slem Auger
DEPTH TO FREE WATER FIRST ENCOUNTERED:

Not Encountered

SAMPLING METHOD: See Boring Log Explanat¡on, Figure A-1
DEPTH TO FREE WATER AT COMPLETION:

Not Encountered

HAMMERWEIGHT: 140 lbs HAMMER DROP: 30 in
LOGGED BY:

T. Welch

I
l-- ofL 0)
uJ 

"Qoü

SAMPLES

ñ¡¡rennl DEscRtPTroN

LABORATORY TESTS

o
Êci
a)

_9o
Ee
U'

I
-ed)

E

Moisturê
Content

(%)

Dry
Oensity

{pcr)
Olher

1

Stiff, very dark gray (7.5YR 3/1), moist, mottled,
medíum plasticity, angular rock fragments less lhan
half an inch [FILL]

2

3

4

5

1 '15 CLAY (CL) 14 114
Medium stiff to stiff, dark grayish brown (1OYR 4/2)
mottled with dark yellow¡sh brown (1OYR 4/6), moist,
medium to high plasticity

zone of SILTY CLAY (CL), contains fìne subrounded
in coarse grained sand PP=Z.3

2 9 22 102
6

7

8

s

10

11

12

13

14

15

16

17

-c-úY
3 10

Medium to stiff, very dark gray (10YR 3/1) and
31 90

TV=0.8
PP:2-0brown (10YR 4/3), moist, high plasticity, slightly

vesicular

4 13

shiny surfaces, not planar, randomly oriented,
discontinuous TV=0-B

PP=Z.0
Sieve

LL=70 Pl=43
<200=99%

UU=1990 (2160)

Gl-'r

Pmject No. 8453-000 Geomatrix Consultants Figure A-10



PROJECT: Zone 7 Water Agency - Groundwater Dem¡neralization

Pleasanton, Cal¡fomia
Log of Boring No. B-8 cont.

I
L^
fLo
ru "Eôe

SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS

.E
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Mo¡sture
Contenl

(%)

Dry
Dens¡ty

(pc0
Olher

18
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22

23

24

25

26

Ã 15

becomes gray (1OYR 6/1) mottled with yellowish brown
(1OYR 5/6) and locally speckled very dark grayish
brown (10YR 3/2)

25 99
ÏV=0.9
PP=2.5

DS

becomes grayish brown (1OYR 5/2), slightly vesicular

6 15 27 9B
TV=0-6
PP=2.5

at open
24 hours to allow water to enter hole. No free water
observed after 24 hours. Backfilted with cement grout.

GT-2 (6/0r)

Project No.8453.000 Geomatrix Consullants Figure A-10
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PROJECT: Zone 7 Water Agency - Groundwater Demineralization Project

Pleasanton, CalifomÌa
Log of Boring No. B-g

BORING LOCATION: See Site Plan, Figure 2 ELEVATION AND DATUM:
-339ñ (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing, lnc.
DATE STARTED:

91812004
DATE FINISHED:

91st2004

DRILLING EQUIPMENT: MOb¡I B-53
TOTAL DEPTH (feel):

26.5
MEASURING POINT:

Ground Surface

DRILLING METHOD: 6-inch Hollow-Stem Auger DEPTH TO FREE WATER FIRST ENCOUNTERED
Not Encountered

SAMPLING METHOD: See Boring Log Explanation, Figure A-1
DEPTH TO FREE WATER AT COMPLETION:

Not Encountered

HAMMER WEIGHT: 140 lbs HAMMER DROP: 30 in LOGGED BY:
T. Welch
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"Eoe

SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS
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Project No. 8453.000 Geomalrix Consultanls Figure A-11
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PROJECTT Zone 7 WaterAgency - Groundwater Demineralizalion

Pleasanlon, Califomia
Log of Boring No. B-9 cont.

IÞãfLa)
r¡1.9oe

SAMPLES

MATERIAL DESCRIPTION

LABORATORY TESTS

g
Êc¡
U'

-9e
Eo
tt,

Bao"9
d'

Moislure
Content

l"/"'l

Dry
Dens¡ty

(pcr)
Other

18

19

2A

21

22

23

24

25

26

5 19

becomes dark gray (7.5YR 4/1) with yellowish brown
(1OYR 5/4) clay infilled fracture along root, fine rootlets,
red-brown FeO. staining, medium to high plasticity
shiny surfaces, discontinuous, not planar, randomly
oriented

28 96
TV=O.8
PP=3,0

6 14

becomes gray (1OYR 5/1) mottled with yellowish brown
(1OYR 5/4), fine rootlets TV=O.6

PP=2.5

at
cement grout.

Gr-z (8/0r)

Project No. 8453.000 Geomatrix Consultants Figure A-11
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PROJECT: Zone 7 Water Agency - Goundwater Demineralization Proiect

Pleasanton, Califomia
Log of Boring No. B-10

BORING LOCATION: See Site Plan, Figure 2
ELEVATIONAND DATUM

-æ9 n (MSL)

DRILLING CONTRACTOR: Gregg Drilling & Testing, lnc.
DATE STARTED:

9l8l2004
DATE FINISHED:

st812004

DRILLING EQUIPMENT: Mobil B-53
TOTAL DEPTH (feet):

16.5
MEASURING POINT:

Ground Surface

DRILLING METHOD: 6-inch Hollow-Stem Auger
DEPTH TO FREE WATER FIRST ENCOUNTERED:

Not Encountered

SAMPLING METHOD: See Boring Log Explanation, Figure A-1
DEPTH TO FREE WATER AT COMPLETION:

Not Encountered

HAMMER WEIGHT: 140 lbs HAMMER DROP: 30 in
LOGGED BY:

T. Welch

I
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fL 0,
uJ.E
ô+

SAMPLES

MATERIAL DESCRIPT¡ON

LABORATORY TESTS
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Project No.8453.000 Geomalrix Gonsultants Figure A-12
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APPENDIX B

GEOTECHNICAL LABORATORY TESTING
Zone 7 Water Agency - Groundwater Demineralization Project

Pleasanton, Califomia

Laboratory tests were performed on selected samples of soil to assess their engineering

properties and physical characteristics, The following tests were performed by Cooper

Testing Laboratory in Mountain View, Califomia:

moisture content, unit weight, and dry density

Atterberg limits (liquid and plastic limits)

grain size distribution

percentage by weight passing the No. 200 sieve

compaction

R-value

direct shear test

unconsolidated-undrain ed triaxial strength

consolidation

Test procedures for the soil tests performed are described herein. Results are summarized

on the boring in Appendix A or in tables and figures presented at the end of this appendix

(Figures B-1 through B-13).

Morsrunn CoNtnNt, Umr WEIcHT, AND DRY Dnnsrrv

Moisture content, unit weight, and dry density were determined for representative

samples recovered from the borings. These tests were conducted in general accordance

with ASTM Test MethodD 2216. Results of moisture content and dry density tests are

presented at the corresponding sample locations on the boring logs (Figures A-3 through

A-12).

Arrnnsnnc LIMITS

Tests were performed to measure the Atterberg limits (liquid limit and plastic limit) of

selected generally clayey soil samples recovered from the borings to evaluate their

plasticity and aid in their classification. The tests were conducted in general accordance

with ASTM Test Method D 4318. The liquid and plastic limits are summarized on a

o

a

a

o

a

a

o

a

a

I :\Doc_Sa fe\8000s\8453\Zone7 WTP-Report-Final.doc u-I



plasticity classification chart (Figure B-l) and are also presented at the corresponding

sample locations on the boring logs (Figures A-3 through A-12).

Gnrn Srzr DlsrRrBUTIoN

Grain size distribution tests were performed on soil samples to assist in their

classification. Sieve analyses were performed in general accordance with ASTM Test

Method D 422 on the portion of the sample retained in the No. 200 sieve. Graphic

representations of the results are presented on Figures B-2 and B-3. The percentages by

weight passing the No. 200 sieve are presented at the corresponding sample locations on

the boring logs (Figures A-3 through A-12).

PERCENTAGE BY \ryEIGHT PISSIIIC T}IE NO.2OO SIBYB

The percentage by weight passing the No. 200 sieve \ilas measured for selected soil

samples in general accordance with ASTM Test Method D 1140. The percentages by

weight passing the No. 200 sieve are presented at the corresponding sample locations on

the boring logs (Figures A-3 through A-12).

Cotr,tpacrlon

A compaction test was performed on a bulk sample obtained from the upper 5 feet of

boring B-2. The purpose of the test was to assess the compaction characteristics of

potential backfill materials and the densities at which the materials likely will be placed

during construction. The test was performed in accordance with ASTM Test Method

D 1557. Test results are presented on Figure B-4.

R-Valun

A resistance value (R-value) test was performed on a bulk sample obtained from the

upper 2 feet of boring B-5. The test was performed in accordance the State of California

Department of Transportation test Method 301. The results of the R-value test are

presented on Figure B-5.

Drnncr Sue¡n
Direct shear tests were performed on two samples in general accordance with ASTM

Method D 3080, except that the samples were sheared under undrained conditions.

Results of the direct shear tests are presented on Figures 8-6 and B-7. The water content

and dry density for the samples are presented at the corresponding sample locations on

the boring logs (Figure A-3 through A-12).

I :\Doc. Safe\8000s\8453\Zone7 WTP-Reporl-Final.doc B:¿
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Ur.,¡col.¡sol,m¿,rnn-UNDRAINED Tm¡xl¿,1, StnnncrH

Unconsolidated, undrained triaxial tests were conducted on nine samples of clayey soil to

evaluate their strength and behavior under undrained loading conditions. The procedure

employed was in general accordance with ASTM Test Method D 2850. Graphic

representations of the test ¡esults are presented on Figures B-8 and B-11. The undrained

shear strength for each triaxiai test is summarized at the corresponding sample location

on the boring logs (Figures A-2 through A-7).

Co¡¡solmATIoN

Consolidation tests were performed on two samples of clayey soils to develop parameters

for use in settlement analysis. The procedure employed was in general accordance with

ASTM Test MethodD 2435. The results of these tests are presented on Figures B-12 and

B-i3.

)
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Dashed line indicates the approximate
upper limit boundary for natural soils

-4,.,/,,.
I

MH or OH
I

I
ML or OL

I

LIQUID AND PLASTIC LIMITS TEST REPORT
60

ö¿oo
1
tsoo
tr
ar)

i t(rù-"

10
7
4

82

72

0
LIQUID LIMIT

F.z
Hozzo()
É.

Psz
3

42

1
NUMBER OF BLOWS

MATERIAL DESCRIPTION LL PL P¡ Vo<#40 VI<f2OA USCS

I

I

a Dark Gray Fat CLAY 60 21 37

I Gray Lean CLAY with Sand 45
.,., 23 90.3 83.9 CL

A Gray Fat CLAY 55 20 35

t Brown Ctayey SAND wilh Gravel 39 r8 2l 60.0 49.9 SC

V Dark Gray Fat CLAY 70 27 43 99.8 99.4 CH

Project No. 109-410 Client: Geomatrix Consultants

Project: Zone'l Water Agency - Groundwater Demineralization - 8453.000

o Source: B-l
r Source: B-2

^ 
Source; B-2

. Source: B-5
v Source: B-8

Sample No.: 5-4

Sample No.: Bulk

Sample No.:2-4
Sample No.: Bulk

Sample No.:4-4

Elev./Depth:20'
Elev./Depth: 0-5'

Elev.lDepth:5'
Elev.lDepth: 0-2'

Elev./Depth: l5'

Remarks
a
t
 
ö
V

Figure B-1

LIOUID AND PLASTIC LIMITS TEST REPORT

GOOPER TESTING LABORATORY
)

L:\P rcje c1\8O0Os\84 53\Labotaþry&91¡¡nCæperlaFTestResult\-tig-B 1. ai



LLUSCS AASHTO PL% CLAY% GRAVEL % SAND % SILT%+ 3*
22 45CLI t.84.3o
l8 39SC25.8! 24.3

PARTICLE SIZE DISTRIBUTION TEST REPORT
!.i.d

100

90

80

É
IIJz
E

50

40

30

2t

0

GRAIN SIZE - mm

SIEVE
ntmber

PERCENT FINER

o C

#4
#10
#30
#40
#50

#r00
#240

95.7
92.8
90.8
90.3
89;1
87.4
83.9

75;t
6-t.4
6t.5
60.0
58.3
54,3
49.9

o Gray Lean CLAY with Sand

0 Brown Clayey SAND with Cnvel

REMARKS:

o

0

o Source: B-2
tr Source: B-5

Sample No-: Bulk
Sample No.: Bulk

Etev.lDepth: 0-5'

Elev./Depth: 0-2'

t{I
\

lt
,tI ll

\

SIEVE
¡nches

size

PERCENT FINER

o ú
1.5

I
314
3/8

t 00.0
99.4

100.0
98.8
96.8
90.7

X GRAIN SIZE

D6o

Deo

D1o

0,42.5

X COEFFICIENTS

cc

cu

Glient: Geomatrix Consultants

Project: Zone 7 Water Agency - Groundwater Demineralization - 8453'000

F ure B-2
COOPER TESTING LABORATORY



PARTICLE SIZE DISTRIBUTION TEST REPORT

E !> i

100

90

80

70

60

L
2so
rù()
É.nl 40
fL

30

20

10

0
1 I

GRAIN SIZE - mm

(no specification provided)

Sample No.: 4-4
Location:

Source of Sample: B-8 Date: 9/28104
Elev./Depth: l5'

\

l

It\
\

\

\

I

O¿ FINES% GRAVEL SAND
SILT CLAYcRs. FINE cRs. MEDIUM FINE

olo + 3"

o4 3R.6 608o0 0.0

SIEVE

slzE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(X=No)

#30
#40
#50

#100
#240

0.0336 mm.
0.0239 mm.
0.0153 mm.
0.0091 mm.
0.0066 mm.
0.0047 mm.
0.0035 mrn.
0.0026 mm.
0.0019 mm.
0.001 I mm.

r00.0
99.8
99.8
99.6
99.4
99. I
9&.2
96.3
90.6
8s.5
8t.7
74.2
65.7
59.8
5l. t

Soil Description
Dark Gray Fat CLAY

Atterberq Limits
PL= 27 LL= 70

Coefficients
DBs= 0.0063 D6O= 0.0019

Pão= Prs=urr= uc=

Pl= 43

Dso=
D1o=

USCS= CH
Classification

AASHTO=

Remarks

Client: Ceomatrix Consultants

Project: ZoneT Water Agency - Groundwater Demineralization - 8453.000
GOOPER TESTING LABORATORY

Proiect No: 109-410 F¡ B-3



COMPACTION TEST REPORT

121 Gurve No.

119
Test Specification:
ASTM D 1557-00 Method B Modifìed

HammerWt.: r0lb.
117 Hammer Drop: l8 in.

Number of Layers:

Blows per Layer:

fìve

25

ào 115
Mold Size: .03333 cu.ft.

Test Performed on Material
Passing 3/8 in. Sieve

113 NM

LL

Soil Data
sp'G.

45 Pl

2,7

23

%>318 in.

USGS

o/o<#200

AASHTO

83.9

111 CL

7 I 13
Waler content, %

17 19

TEST¡NG DATA

ZAV SpG
2.6

1 2 3 4 5 6

wM +ws 8.86 8. 90 8-69 8.87

WM 4 .46 4-46 4 .46 4 -46

VìfW + T #t 475.30 512.40 464 -60 669.50

WD+T#l 434 .60 5L4 -20 432 -90 s9B. B0

TARE#I 9B .30 96.40 96.10 r52 .14

1¡yy1r + T #2

wD+T#2
TARE #2

MOISTURE L2 -r 13.9 9-4 15. B

DRY DENS]TY 117.8 116. 9 116.0 L14.2

Material DescriptionTEST RESULTS

Gray Lean CLAY with Sand
Maximum dry density: I17.8 Pcf

Optimum moisture = 12.4 Y"

Project No. t09-410 Glient: Geomatrix Consullants

Project: ZoneT Waler Agency - GroundwaterDemineralization - 8453.000

r Source: B-2 Sample No,: Bulk Elev./Depth:0-5'

Figure 8.4

Remarks:

COOPER TESTING LABORATORY
COMPACTTON TEST REPORT

)

TeslResulllfg_



R-value Test Report(Galtrans 301)

17
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3 Results
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LL= PL= Pl=

Assumed Specific Gravity= 2.9

Remarks: *DS-CU* A fully undrained condition

not be attained in this test.

Project: Zone 7 Water Agency - Groundr¡¡ater Demineralization -
8453.000

Source of Sample: 8-6 Depth: 20'

Sample Number: 5-3

COOPER TEST ING LABORATORY

Glient: Geomatrix Consultants

Figure

DIRECT SHEAR TEST REPORT

No.: 109-410 Dale:9128/A4

Sample Type: Undisturbed

Description: Greeish Gray SILT/ Silty CLAY
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Checked By: PJ Figure 8-6
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Project: ZoneT Water Agency - Groundwater Demineralization -

8453,000

Source of Sample: B-8 DePth: 20'

Sample Number: 5-3

Glient: Geomatrix Consultants

No.:109-410 Date:.9128104

DIRECT SHEAR TEST REPORT

COOPER T ESTING LABORATORY

Sample Type: Undisturbed

Description: Gray SILT/ SiltY CLAY

LL= FL= Pl=

Assumed Specific GravitY= 2-3

Remarks: *DS-CU* A fully undrained condition

not be attained in this test.

Figure

Tested By: MD
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Unconsolidated-U ndrained Triaxia I Test

ASTM D-2850
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Figure B-B
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Unconsolidated-Undrained Triaxial Test
ASTM D-2850
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Figure B-9



Unconsolidated-Undrained Triaxial Test
ASTM D-2850
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Unconsolidated-Undrained Triaxial Test
ASTM D-2850
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Consolidation Test
ASTM D2435

FinallnitialAss. Gs = 2.7
26.8 25.5
97.6 99.9
0.727 0.687

Remarks:

99.5 100

Moisture %:
Density, pcf:
Void Ratio:

o/o Saturation:

No.: 109410a Boring:
Sample:

B-1 Run By:
Reduced:

MD

Glient: Geomatrix Consultants 54 MJ

Project: Zone 7 Water Aqencv - Groundwater
Del4ineralization - 8453.000 Depth' ft.: 2A Ghecked

Date:
PJ

101512004Type: Dark Gray CLAY. (Siltv)

Strain-Log-P Curve
Effective Stress, psf

100 1000 10000 100000

0.00%

2.OOo/"

4.00o/o

6.00%

s 8.00%

E
rú

(t,
10.00%

12.O0o/o

14.OAo/"

16.00%

18-00%

iv
I

I

I

I

I

û-,
\

I
i

¡

I

\
\

\
\ \ I

,|\

\
\

iìiilr¡r
il \

\
\

I

I l\ I
\

\

I
I
I

i
I

I
j

i

¡
!

\

:

i
I
!

i
!
I

I

I
I

I
¡

\ l

Figure B-12



Gonsolidation Test
ASTM Ð2435

No. 109-410b Boring:
Sample:

B-2 Run By:
Reduced:

MD

Geomatrix Consullanls 2-4 MJ

ct Zone 7 Water Aqencv - Groundwater
Demineralization - 8453.000

Gray CLAY

Depth, tt.: 5 Ghecked
Date:

PJ

't0¡512004I Type:

Gs = 2.7 ln Fina

Moisture 7o:

Densityr, pcf:
Void Ratio:

o/o Saturation:

29.7
89_2 93.7

0.891 0.800

100

Strain-Log-P Gurve

. Effective Stress, Psf

1000 10000 100000

0.00%

5,00%

10.007o

s
.drt
L

U'

15.00%

20.0Ùo/o

25.OOo/o

I \

\
t\

r\

\
\

\

\
\ t

I

i
I
I
I

I

i

I

99.3 100

Remarks:

Figure B-13)



Arp' c

)



GEc'MATtrIX

APPENDIX C

,,.)



APPENDIX C

CORROSION TESTING AND ANALYSIS
Zone 7 Water Agency - Groundwater Demineralization Project

Pl easanton, California

An evaluation of corrosion potential for cast-in-place concrete foundations and buried pipes

was performed by JDH Corrosion Consultants (JDH) of Walnut Creek, California' The study

by JDH included an inspection of the project site, field measurements of in-situ soil resistivity,

analytical tests on samples of near-surface soil, developing recommendations, and preparation

of a letter report.

The following soil samples (collected during the geotechnical exploration by Geomatrix) were

analyzed by CERCO Analytical, Inc', of Pleasanton, Califomi a :

Boring No.

B-1

B-2

B-3

B-4

B-5

B-6

B-7

B-8

B-9

B-10

Sa No-
Depth Interval of Sample

lfeet, below ground surfacel

10.5 to 1l

2.5 to 3

5.5 to 6

5.5 to 6

6-5 to 7

15.5 to 16

15.5 to 16

15.5 to 16

15.5 to 16

l5-5 to 16

J

1

2

2

24,

4

4

4

4

4

Laboratory tests performed include electrical resistivity, pH, redox potential, and sulfate and

chloride content. The letter report by JDH (presented in this appendix) describes field and

laboratory test results and provides recofirmendations for mitigating corrosion potential.'

I:\Doc Safe\8000s\E453Vone7 WTP-R€porl-Final-doc



IDH Conosion Consultants
' Incorporatêd

October 7,20A4

Geomatrix Consultants, lnc.
2101 Webster Street, 12ü Floor
Oakland, CA 94612

Attention Mr. Joe de Larios
Project Manager

Subject Soil Corrosivity Evaluation & Recommendations for Corrosion Control
Zone 7 Demineralization Project
Pleasanton, CA

Dear Mr. de Larios,

Pursuant to your request, JDH Conosion Consulþnts, Inc. has completed the soil
corrosivity evaluation for the Zone 7 Demineralization Project referenced above. We have
provided herein -recommendations for long-term corrosion control for materials of
construction for the project.

PROJECT BACKGROUND

The project involves the construction of a new demineralization facility to be built adjacent to
the existing pumping station located in the northwest corner of the intersection of Santa Rita
Road and Stoneridge Drive in Pleasanton, CA. The supply pÍpeline for the facility willextend
about 1,100 feet to the southeast, crossing under both Stoneridge Drive and Santa Rita
Road connecting the new Demineralization Facility to Zone 7's Mocho Wells 1, 3 and 4,
Steel casings will be utilized for crossing Santa Rita Road and Stoneridge Drive. There will
be various process pipelines and treatment structures and buildings constructed as a part of
thís overallproject.

PURPOSE

The purpose for this evaluation is to determine the corrosion potential, resulting from the
soils at the subject site and to provide recommendations for long{erm corrosion control for
the concrete foundations and the buried metallic water pipelines, steel casings and other
utilities.

SO]L TEST¡NG AND ANALYSIS

Ten (10) soil samples were collected from the site by Geomatrix Consultants,lnc. field
personnel and transported to a state certified testing laboratory, CERCO Analytícal, lnc.
(certificate no. 2153) located in Pleasanton, CA for chemical analysis. The samples were

47 Quail Court, Suite 111, Walnut Creeþ CA 94596 Tel No. 925,927.663t Fax No. 925.927.6634



Site Corrosivity Evalua tion
Zone 7 Demineralization Facilþ

analyzed for pH, chlorides, resistiv¡ty (@ 100% saturat¡on), sulfates and Redox potent¡al

using ASTM test methods as detailed in the table below. The preparation of the soil

samþles for chemical analysis was in accordance with the appl¡cable spec¡f¡cat¡ons.

SOIL TESTING AND ANALYSIS
Soil Analysis Test Methods

The results of the chemical analysis are provided in ÖERCO Analytical, lnc. report dated

Sept.22, 2004.

The results are summarized as follows:

.CERCO Analytical, lnc.
Soil Laboratory Analysis

With respect to bare steel or ductile iron.
With respect to morlar coated steel

t

,)

D4327Chlorides

D4972pH

G57Resistivity (100o/o

Saturation)
Sulfate D4327

D4658MSulfide

D1498Redox Potential

N.D. - 36 mg/kg *Non-corrosiveChlorides

Non-corrosive"7.7 - 8.1pH

Gorrosive*710 - 1,900 ohms-cm100% Saturated
Resistivity

Non-conosive *'Sulfate 30 - 100 mg/kg

NiA N/ASulfide

450 - 470 mV Non -corrosive*Redox Potential

2

EI
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' rr@¡!d



Site Corrosivity Evaluation
Tnne 7 Demineralization FacilitY

Chemical Testîng AnalYsis

The chemical analysis provided by CERCO Analytícal,lnc, indicates that the soils are, in
general, classified as "corros¡ve" to steel and ductile iron based upon the resistivity

measurements. The chloride levels indicate "non-corrosive" conditions to steel and ductile
iron and the sulfate levels indicate "non-corrosive" conditions for concrete structures placed

into these soils with regard to sulfate attack. -l-he pH of the soils is neutral to slightly alkaline
which classifies them as "non-corrosive" to buried steel and concrete structures. The Redox
potential indicates that the subject soils are aerobic which classifies them as "non-corrosive"

to buried steel structures.

In-Sifu SorT Resisfívity Testing

The in-situ resistivity of the soil was measured at four (4) locations at the project site as

shown in Figs. 1 and 2 altached, by JDH Corrosíon Consultants, Inc. field personnel.

Resistance measurements were conducted with probe spacing of 2.5, 5, 7.5, 10 and 1S-feel

at each location. For analysis purposes we have calculated the resistivity of soil layers 0-

2.5,2.5-5,5-10 and 10-15' using the Barnes Method as follows:

3

Éil

Brief Explanation of Chemical Parameters

Chlorides: Ghloride ions are cathode depolarizers which enhance the rate of corrosion. Ïhe
higher the concentration, the greater the rate of corrosion.

Acidic soils are more conducive to galvanic corrosion of ferrous materials than

alkaline soils. The more acidic the soil the greater the rate of anticipated corosion.

Resisfivit¡e Measures the overall resistance of the soil.to electric current flow. Since corrosion

is an electrochemical process requíring the flow of electric current through the soil,

this parameter relates directly to the degree to which speclfic soils allow corrosion
currents to flow.

Sulfafes: Sulfates in the soil can be extremely detrimental to concrete structures due to
combined chemical and physical attack, They can react with the binding

compounds such as calcium aluminate hydrates to effectively sofren the concrete
and'they can also react physicalty through crystallization and resultant expansion
and contraction processes to crack and weaken concrete structures. Under
anaerobic soil conditions sulfates can be reduced to sulfides which can cause
corrosion to buried steel structures.

SullÍdes: Sulfides are present in the soil if anaerobic soil conditions exist at the site. lf
anaerobic soils are encountered, anaerobic bacteria can be present which can be
extremely detrimental to steel pipe.

Redox PotentlaL The redox potential indicates thè degree of aeration of the soil. This is an
important factor because low redox levels indicate anaerobic soil conditions which
can support corrosive sulfate-reducing bacteria.

pHl

IDH Corui¡nCmnlm¡
' ¡øp¡¿



Site Corrosivity Evaluation
T,one 7 Demineralization Facility

Pb-a
Where;

and

KR (b-a)

soilresistivíty of layer depth b-a (ohm-cm)

soildepth to top layer (ft)
soildepth to bottom tayer (ft)
soil resistance read at depth a (ohms)

soil resistance read at depth b (ohms)

resistance of soil layer from a to b (ft)

layer constant = 60.96r¡(b-a) (cm)
1_1
R¿ R6

Pb-a
a
b
R3

R¡
Rb-a

K
1

Rb-a

ln-Sítu Soil Resisúiriúy Analysìs

Corrosion of a metal is an electro-chemical process and is accompanied by the flow qf
electric current. Resistivity is a measure of the ability of a soil to conduct an electric current
and is, therefore, an important parameter in consideration of corrosion data. Soil resistivity
is primarily dependent upon the chemical content and moisture content of the soil mass.
The greater the amount of chemical constituents present in the soil, the lower the resistivity
will be. As moisture content increases, resistivity decreases until maximum solubility of
dissolved chemicals is attained. Beyond this point, an increase in moisture content results
in dilution of the chemical concentration and resistivity increases.

The corrosion rate of steel in soil normally increases as resistivity decreases. Therefore, in
any particular group of soils, maximum corrosion willgenerally occur in the lowest resistivity
areas. The foiowing classification of soil corrosivity, developed by William J. Ellisl, is used
for the analysis of the soil data for the project site.

Resistlvitv (Ohm-cmì
0-500
501 - 2,000
2,001 - 8,000
8,001 - 32,000
> 32,000

Gorrosivitv Classificatign
Very Corrosive
Corrosive
Moderately Corrosive
Mildly Corrosive
Progressively Less Corrosive

l

The above classifications are appropriate for the project site and the results are presented
in the tables attached to the end of this report. ln general, the soils are classified as
"corrosive" with respect to corrosion of buried casUductile iron and steel structures
throughout the top 15 feet of the site. The attached graph of the in-situ soil resistivity data
for the soil layers 0'to 15' indicates that 67% of the soils are classified as'corrosive",27To
as "moderately corrosive" and 7o/o âs "mildly corrosive".

DISCUSSION
Re i nforced Concret e F o u n dat io ns

Due to the low levels of water-soluble sulfates and chlorides found in these soils, there is no
special requirement for sulfate resistant concrete or concrete impervious to chloride intrusion, to
be used at this site. The type of cement used should be in accordance with UBC for soils which
have less than 0.10 percentage by weight of water soluble sulfate (SO¿) in soil and the
minimum depth of cover for the reinforcing steel should be as specified in UBC as well.

I{ 4
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Site Corrosivity Evaluation
7.one 7 Demineralization F acility

U nde rqrou nd lils-tallic Pipeline s

The soils at the project site are considered to be "corrosive" to ductile/cast iron, steel and

dielectric coated steel. Therefore, we recommend the use of coatings, or polyethylene

encasement, supplemented with cathodic protection for direct buried metallic pressure

piping such as domestic and fire water pipelines and process water pipelines. All

irÁOerground pipelines should also be electrically isolated from above grade slructures,

reinfoiced concrete structures and copper lines in order to minimize potential galvanic

corrosion problems.

Stee/ Casrnos

The soils at the project site are considered to be "corrosive" to steel casings. Therefore, we

recommend the.use of coatings supplemented with cathodic protection for buried steel

casings whether installed using trenching methods or bore & jack methods.

Underqround Mottar-Coated Steel Pipelines

The soils at the project site are considered to be "moderately-corrosive" with respect to
mortar-coated steel pipelines and concrete cylinder pipe. Therefore, we recommend the

use of test stations and bonding for implementation of a corrosion monitoring system. All

underground pipelines should also be electrically isolated from above grade structures and

copper pipelines in order to minimize potential galvanic corrosion problems.

RECOMMENDAT¡ONS

Reî nfo rced Concrete F oun datîo ns

We recommend using a Type I or ll concrete mix with a maximum water-to-cement ratio as

specified in UBC for ðoils wn¡cn [ave less than 0.10 percentage by weight of water soiuble

sulfate (SOr). Also, adhering to the minimum depth of cover for the reinforcing steel in the

foundations as specified in the Uniform Building Code is recommended to ensure a long

useful life for the subject structures.

Ductile lron Pipe (Pressure Pipinq such as Doglgist¡c, Fire and ProcessWaterl

1. Direct buried ductile iron pipe should be encased in 8-mil polyethylene as specified in

AWWA specification C-105. Epoxy coatings are also an acceptable alternative type of
coating system for the pipe and/or fittings such as valves'

2. All rubber gasket joints, fusion-bonded epoxy coated flanges and flexible couplings on

ductile iron pipelines should be bonded with insulated copper cable to insure electrical
continuity of the pipeline and fittings.

3. Insulating flanges and/or couplings should be installed to electrically isolate the buried
portion of pipeline from other metallic pipelines, reinforced concrete structures and

above grade buildings or structures.

4. Test stations shall be installed on all duclile iron pipelines at a spacing of 800 to 1,000
feet. Bonding and test stations shall comply with all applicable Zone 7 Water Agency
Standards.

5rd
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Site Corrosivity Evaluation
T"one 7 Demineralization Facility

5. A sacrificial type of cathodic protection utilizing high potential magnesiünr anodes
should be installed to protect the entire length of buried metallic pipeline. Cathodic
protection should be designed in accordance with NACE Standard RP1069-02 and
applicable ZoneT Water Agency slandards and included with the contract documents to
permit installation along with the pipeline.

6. As an alternate, non-metallic piping may be used in lieu of ductile iron piping as allowed
by State and local codes. Non-metallic piping does not require the implementation of
any specialtype of corrosion prevention measures. However, all metallic valves, fittings
and appurtenances on non-metallic piping will require protection as specified below.

Ductile lron Fíllinos & Valves (On Plastíc Pioìndl

1. All direct buried ductile iron fittings installed on non-metallic piping shall be provided with
a bituminous coating from the factory and encased in an 8-mil polyethylene bag in the
field in accordance with AWWA Specification C-105- All bolts, restraining rods, etc. shall
be coated with bitumastic prior to encasement in the polyethylene bag.

2. All metallic valves shall be coated from the factory (i.e. using powdered epoxy or
equivalent type of coating system) and all bolts shall be either made out of stainless
steel or mild carbon steel and coated with bitumastic in the field and the entire valve
shall be encased in an 8-mil polyethylene bag in accordance with A\M/VA Specification
c-105.

3. A sacrificial type of cathodic protection utilizing high potential magnesium anodes
should be installed to protect the valves and fittings. Cathodic protection should be
designed in accordance with NACE Standard RP1069-02 and applicable Zone 7 Water
Agency standards and included with the contract documents to permit installation along
with the pipeline.

Cast lron Drain Lines

1. No special corrosion considerations are required for the cast iron sewer lines and storm
draíns.

Steel Pipelines (Process Pipellnes, Nalural Gas PipelÍnes & Risersl

1. A fusion-bonded epoxy coating system or a suitable tape coating should be applied to all
buried steel pipelines in accordance with ANSI/AWWA C214-95, 'AWWA Standard for
Tape Coating Systems for the Exterior of Steel Water Pipelines." Also, a tape coating
per AVI/WA Standard C209-95 is recommended for special sections, connections and
fittings.

2. lnsulating flanges and/or couplings should be installed to electrically isolate the buried
portions of steel pipelines from other metallic pipelines, reinforced concrete structures
and above grade structures.

3. All rubber gasket joints, fusion epoxy coated flanges and flexible couplings should be
bonded with insulated copper cable to insure electrical continuity of the pipeline and
fittings.

ET
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Site Corrosivity Evaluation
7.one 1 Deminer¡lization Facility

4. A sacrificial type of cathodic protection using high potential magnes¡um anodes should
be installed to protect the buried portions of steel pipelines used for the natural gas
piping systems. Cathodic protection should be designed in accordance w¡th NACE

Standard RP0169-02 and appl¡cable Zone 7 Water Agency standards and included with
the contract documents to permit installation along with the subject pipeline.

Coooer Process Pìpelínes

1. Direct buried copper water service and process pipelines should be encased in 8-mi1

minimum polyethylene as specified in A\¡VWA specification C-105.

Mo¡lar-Coated Steel PíPelines

1. All rubber gasket joints, fusion-bonded epoxy coated flanges and flexible couplings on

mortar-coated steel pipelines should be bonded with insulated copper cable to insure
electrical continuity of the pipeline and fittings.

2. lnsulating flanges and/or couplings should be installed to electrically isolate the buried
portion of the subject pipelines from other metallic pipelines, above grade structures and

copper process PiPelines.

3. Test stations shall be installed on all mortar-coated steel pipelines at insulating joints

and at an interval not to exceed 1,000 feet on long runs of piping.

4. Valves, blow-offs, air release valves, etc. and other appurtenances on mortar-coated
steel pipelines shall be either electrically isolated from the pipelines using insulating
joints or encased in mortar like the pipeline.

Sfeel Casinqs

1. Cathodic protection utilizing sacrificial anodes or solar/AC powered impressed current
should be installed to protect the exterior surfaces of steel casings. Cathodic protection
should be designed in accordance with NACE Standard RP0169-02 and applicable
Zone 7 Water Agency standards and included with the contract documents to permit
installation along with the casings. All casings shall also be provided with a coating
system consisting of a 10 mil minimum DFT of abrasion resistant epoxy.

SYSTEM DESIGN

-fhe design of the corrosion monitoring and cathodic protection systems will comply with two
major objectives:

Provide an adequate level of protection to the suÞject pipelines and casings in

accordance with NACE Standards
Provide adequate test points for the corrosion monitoring systems for the mortar coated
steel pipelines and for regularly checking the performance of the cathodic protection
systems and to allow for future system adjustment.

a
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Site Corrosivity Evaluation
T,nlne 7 Demineralization F'acility

The minimum design life of the cathodic protection systems should be 20 years. The cathodic

protection systems will require an annual survey and adjustment in order to ensure the long-

term satisfactory operating performance of the systems. ln addition the conosion monitoring

systems will require surveys every three to four years.

Pipeline Isolation

Cathodically protected pipelines must not be directly connected to grounded structures.
Protection against electricalshock of electrical operating equipment (e.9. electricaloperated
valves, transducers and other facilities for operating the pipeline) must be adjusted to the
requirements of the cathodic protection system. lnsulating flanges shall be used to
electrically isolate the pipeline from above grade structures, valve vaults, etc. Electrical

isolation shallalso be maintained between the pipeline and casings-

Mortar coated steel pipetines must be electrically isolated from dielectric coated steel
pipelines, ductile iron pipelines, copper pipelines and above grade structures. Valves, blow-
offs, air release valves, etc. and other appurtenances on mortar-coated steel pipelines shall

be either electrically isolated from the mortar-coated steel pipelines using insulating joints or
encased in mortar like the pipeline.

Test Stations

Test stations shall be installed to allow for the accurate monitoring and adjustment of the
cathodic protection systems and for corrosion monitoring systems for the mortar coated
steel pipelines. Test stations shall be utilized at the following locations:

. Galvanic anode installatíons

. Foreign pipeline crossings with metallic pipelines and other cathodically protected
pipelines

. Casings

. Buried insulating joints

. Maximum spacing of 1,000 ft.

Test stations at the demineralization facility shall be wall-mounted above grade to allow for
ease of maintenance and adjustment in the future where feasible.

LIMITATIONS

The conclusions and recommendations contained in this report are based on the
information and assumptions referenced herein. AII se¡vices provided herein were
performed by persons who are experienced and skilled in providing these types of
seryices and in accordance with the standards of workmanship in this profession.
No other warrantees expressed or implied are provided.

We appreciate the opportunity to be of service lo Geomatrix Consultants,lne on this
project and trust that you find the analysis and recommendations contaíned herein
satisfactory
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Site Corrosivity Evaluation
Zone 7 Demineralizatio¡ FacilitY

lf you have any quest¡ons concerning the contents of th¡s report or if we can be of any

additional ass¡stance, please do not hesitate to contact us at (925) 927-6630.

Respectfully submitted,

Darby Jr., P
CoNsuLTÀNTs,INc.JDE

Principal

cc: File 24129

No. C8001055
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Site Corrosivlty Evaluation
7.one 7 Demineralization F a cility
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0-2.5'
1518
4098
2695
3021

3662
15

1140
1724
1804

0,|

1944
1128
1676
lZZE
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Resistance Data From AEMC Meter
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Geomatrix Gonsultants, lnc,

Corrosivity

very
Corrosive
Moderately Conosive
Mildly Gonosive
Proqressivelv Less Conosíve

Zone 7 Water Agency
Demineraliztion Facility

Pleasanton, GA

ln-situ Soil Resistivities for Soil 2.5-ft. th¡u l5-feet

%

to
501 to

2001 to
8001 to

Above 32000

500
200a
8000

32000

0
0
4
1

0o/o

67o/o

Ao/o

67o/o

939o

100%
1O0o/o

1

27o/o

7a/o

0o/o

Í

Total
o/o

Resistivi$
(Ohm-Cm)

No. ln
Category

Total Number of Tests = 15

Soll Corrosivity

7Oo/o 67%

60o/o

507o

40%

30% 27%

20%

10o/o 7%

Oolo 0%
0o/o

Very Corosive Corrosive Moderately Mildly Corosive
Corrosive

Conoslvity Category

Progressively Less
Corosive

JDH Corrosion Consultants, Inc. Page2 ot 2 st24l04
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CERCO A .,ytical, Inc.
3942-AValley,{venue, Pleasanton,CA 945664715 (925) 462-U7l Fax (925) 462¿775

FINAL RESULTS
Client:

Clicnls Project No.:

Client's ProjectNamc:

Âuthorizatiou

Job/Sample No.

JDH Conosion Çonsultants, Inc.

#24 1,29 (Gcomatrix No, 8453,000)

Not I¡dicated

Sígned Chain of Cbstody

Sample LD.

Dato Sampled:

Datc Re¡civsil:

Date of Report

MsEix:

09/08 & 09/04

9-S0p2004

22-SYp-2004

Soil

R¡dox

(rnÐ
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Conductivþ (100%Sahratiou)

pH
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Detestion limit is elevated to 75 ng/kg due to ditutiou

SUIñde Chloride Sulfate
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48

46
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96

N.D.
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APPENDIX D

LOGS OF BORINGS FROM PREVIOUS INVESTIGATIONS
AND WELL LOGS

Zone 7 Water Agency - Groundwater Demineralization Project
Pleasanton, Cali fornia

As part of the evaluation of subsurface conditions at the RIO Building site and along the

proposed supply pipeline alignment, Geomatrix reviewed reports and well logs prepared by

previorx investigators to obtain subsurface data that could be used to supplement information

developed during this study. The information presented in this appendix was collected from the

Zone 7 Water Agency and Geomatrix project files. The City of Pleasanton was also contacted

and no information was readily available in their files for our review.

It should be noted that the files we reviewed may not include all the geologic/geotechnical

investigation reports prepared for projects in the vicinity of the proposed project. In addition,

this report may not include all the information for the study area that is available inthe Zone 7

Water Agency archives. Only the information we judged to be most pertinent to the

geologic/geotechnical study for The Zone 7 Water Agency - Groundwater Demineralization

Project is included in this appendix.

Included in this appendix is selected text and figures from the available documents, including a

site plan, boring logs, and/or water level monitoring data. Because the information presented in

this appendix does not completely describe the evaluation and exploration techniques used or

the subsurface and groundwater conditions encountered, the reader may want to review the

original reports from which the information was excerpted. The logs included in this appendix

should be considered to depict subsurface conditions only at the specific locations and at

particular times the exploration work was performed and/or water levels were measured. Soil

and groundwater conditions at other locations may differ from the conditions occurring at these

locations. Also, the passage of time may result in changes in the soil and groundwater

conditions at these locations.

¡ :\Doc_Safe\8000s\8453\Zone7 WTP-Repon-F¡¡al doc



GEOTECHNICAL ENGI NEERING STUDY

Mocho WellslPump Stations 3 and 4

Pleasanton, Galifornia

Prepared for:

Luhdorff and Scalmanini
Consulting Englneers

500 First Street
Woodland, California 95695

Prepared by:

CONSOLIDATED ENGINEERING LABORATORIES
7060 Koll Center Parkway, Suite 300
Pleasanton, California 94566.3108

CEL Project No. G14412



CON
LA

SOLIDATED ENG¡NEERING
BOFIATOFIES

December 17, 1998

Luhdorff and Scalmanini
Consulting Engineers
500 First Street
Woodland, California 95695

Attention: Mr. John Fawcett

Subject Geotechnical Engineering Study
Mocho Wells/Pump Stations 3 and 4
Santa Rita Road and Stoneridge Drive
Pleasanton, Cafifornia
CEL Project No. G14412

Gentlemen

ln accordance with your aulhorization, Consolidated Engineering Laboratories (CEL) has

completed a geotechnical engineering study for the proposed Mocho Wells/Pump Stations 3 and

4 in Þþasantón, California. Transmitted herewilh are the results of the fìndings, conclusions, and

recommendations for foundation and pavement design, retaining walls, site grading and drainage,

utility trench backfill, and guide specifìcations for grading operations.

ln general, the proposed development at each of the well sites is considered to be geotechnically

fea-s¡ble provided the recommendalions of this report are implemented in the design and

construction of the Project.

Should you or members of the design team have questions or need additional information, please

contactihe undersigned The opportunity to be of service to Luhdorff and Scalmanini, Consulting

Engineers and to be involved in the design of this project is appreciated.

Síncerely,
CONSOLIDATED ENGIN EERING LABO

Willíam E. Pratt, C-F..527A4
Principal Engineer, Geotechnical Division

Copies: 6 to Addressee

WRSMEP:tsp

L:\USERS\TM\REPTS\G t441 2mochlges.wpd

7060 Koll Cenler Parkwa¡ Su¡le 3o0 ' Pleasanton, CA 94566'3108' Tel. 925 485-5000 . FAX 925 485-5018
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APPENDIX A

Key to Boring Logs

Logs of Borings



cEL # G14412 December, 1999Mocho \A,þlls/Pump Stations 3 and 4

Key to Boring Logs
CONSOLIDATED ENGIN EERI NG Pleasanton, CA

LAI3(>RATOFì}ES

to Bori L

I
t
X

I
V:=

g
25

3-inch O.D. Hand Sampler with 2.5-lnch O.D
by 6-inch long Brass Liner installed.

2-inch O.D. Standard Penetration Test (SPT)

Bulk Sample

3-inch O.D, Shelby Tube (hydraulically advanced)

Groundwater Level Encountered During Drilling

Groundwater Level Measured Afier Drilling

Blow Count To Drive Sampler ône Foot

1. The boring locations were determined by pacing, sighting and/or measuring from site
features. Elevations of borings (if included) are determined by interpolation between
plan contours. The location and elevation of borings should be considered accurate
only to the degree implied by the method used.

2. The stratification lines represent the approximate boundary befween soil types. The
transition may be gradual.

3. \Âhter level readings have been made in the drill holes at times and under conditions
stated on the boring logs. This data has been reviewed and interpretations made in
the text of this report. However, it must be noted that fluctuations in the level of the
groundwater may occur due to variatioñs in rainfall, tides, temperalure and other
factors at the time measurements were made.



Project Name: Mocho 3 and 4 Project No. G14412 Logged By: \rvRS Boring No.: B-1

Location: Mocho 3 site Diilling Method: 8-inch Hollow Stem Drilled: 11/30/93
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Elevation 336;on mounded area, old RR ROW

Gravel fill at surbce
Brown gravelly sand with clay (fill)

Brown mottled orange brown, lean clay with
sand _

Very dark gray to light gny lean clay with gray
and orange brown mottling

Veins of fine sand wÍth clay

Unconfined Compressive Strength = 1817 psf
@ 11.4 7o strain

Minor small subrounded gravel
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Boring terminated at a depth of 24.5 feet
No groundwater encountered
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Project Name: Mocho 3 and 4 Project No. G14412 Logged By: \A/RS Boring No.: B-2

Location: Mocho 4 site by desal- plant Drilling Method: 8-inch Hollow Stem Date Drilled: 11/30i99
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Brown lean clay with rootlets

Grayish brown clayey fine sand

Black lean clay with orange mottling
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Unconfined Compressive Strength = 2684 psf

@ 4.8% strain
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Boring terminated at a depth of 21 .5 feet
No groundwater encountered
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Project Name: Mocho 3 and 4 Project No. G14412 Logged By: \ÂlRS Boring No.: B-3

Drllling Method: 8-inch Hollow Stem Date Drilled: 11130/99
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Grayish brown silty lean clay

Brown clayey fine sand

Mottled gray, grayish brown with black and
reddish brown mottling lean clay with silt. Silt
content diminíshes wilh depth.

Mottled with orange brown

\M¡ite nodules

moist
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moist

moist
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ro¡ect No. G1M12 Logged By:hRS Boring No.:3 (cont.)Project Name: Mocho 3 and 4

Drilling Method: 8 inch hollow stem Date Drilled: 11/30/99Location: Mocho 4 site by pump station
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Light grayish brown with dark gray brown, white
and orange brown rnottling lean clay

moist very
stiff
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Bottom of Hole at 30 feet
No groundwater encountered
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Project Name: Mocho 3 and 4 Project No. G14412 Logged By: VIRS Boring No.: B-4

Location: Mocho 3 Drilling Method: 8-inch Hollow Stem Date Dr¡¡led: 11/30/99
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Elevation 338 on old RR ROW

Brown sandy gravelwith silt

Dark gray brown with orange brown mottling
lean clay with some 1/4" sub-rounded gravel

moist

moist

med.
dense

stiff
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Borhg terminated at a depth of 11.5 feet
No groundwater encountered
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APPEND¡X B

Unconfined Gompression

Plasticity lndex

R.Value Test

Water Soluble Sulfate
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ORIGINAT
File wÍlh DWR

jce o[ lntent No.

."rrocal P¿rn¡il Nrl. or Date

(l) OWNER: N¡me

,\ddress

c¡!y Tlrrh'l in

(2) LOCATION OF WELL (See instructions):
Co¡lntv Alame
tVell addr¿s if differcnt from ¡bovc

I ùìvnsntp

f)istancc f

3S Range

¡om citics, roarJs, railrorrJs, feóces, etc.

IATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

WATER \¡¡ELL DRILLENS REPORT

ZIP

O,vner'¡ Wcll Nnmbcr

IE Sectioil 8

Near San

Do not ftll tt

No. 2539;¿
Sl¡lr: Wcll Nu 3s/18 BHz

Otl¡er Wcll No. Naw !üe11 //l

(tZ) WELL LOG: Tor¡l deprlr 205 lr. Complereddepth- ft.

lrorn fL tô ft. Formrlion color. chcrrcler, size or malerial)

2 Soil.

col

77 Gravel hard rock

t

1I
Gr I hard'rock

AQP.4(O ìlocql 6ÂNAL +e

wEII
dÅz

wEt.L t.ocATtoN SKETC!|

(5} EQUIPMENT:

llotary D
Cobl¿ Ë
Othc¡ E

(7) INST^LLEDT

Srccl D Ploítc D

From
ft.

(e) wELL SEAL:
lVu rurfrcc lnltrry *rl providcrJ? Ycs. E
WÉrc !ltst! *alcrJ againrt pollution? Ys 0

(il) WELL rESrS:
ÌV¡¡ rvcll tcst ¡n¡dc? Yc¡ ð No D
- aolÌcrt Prrmp El

ìh lo wrlcr at rt¡rt ol tcsr -l_- f t.

¡o

No D tf ycr, to dcprh ----- f r,

No O tntcrv! It..

usl
ínforrnation for this well

ck

n
.u

lleversq

Âir

Jul 90

Ì'lcthul ol *rlíng

ATEIì LEVELS: DIìILLER ATEþfENTr
Dcpth o[ lir:l mlu, il linown

Standing lcvcl ofter wcll conrpletion 5 Tl¡is u¿ll .oas drllled unilcr mr1 [úi$úìction ¿¡d tl¡is repoil ts lnte tò lhc
best ol ny l:noroleigc onl lxltef.

l9

fr.

fr.

lf yu,
Brilcr

by rvbom?

0 i¡l¡ll O54 rt.

Signul

NÅNIE

A(l

(WcllD¡lllu)

^l 
eil{l ol ttst (P¿¡¡on, firn¡, ur corporatin¡) (Typ€¿ or prinlctl)

ì)Lchargc 7O5- gal/rntnrfto -2- hour w¡lcr lcmpc¡srure
\cnrical anclyrir rr¡ûc? Ye¡ D N" ! lf ye:, blr rvbom?

rVasclcci¡lc m¡d¿ Yc¡ No ¡f ¡lt¡ch ¡o rhi¡

City

Lir:ense No. D¡tc of this

71 86 Yellor,¡

t20 r24

L24

r4 Y

I6.1 an

B

13) TYPE OF IVORK;

Ne¡v Well fX Deepening D
Beconstrì¡ctiorr D
Iìeconditioning E
llo¡izontcl lVell D
DestructionD (Describe
dcstruction nì¡ter¡âls and pro-
ccdures in ltcm l2)

(d) PnoPosED

Ìvlr l nici

o
D
m

Domestic

l¡rigct knì

lndrrstriql

Tcst lVcll

GR,\V

No

l¡orc

tom

f8) PEnFOTU_ .lr\'
r yp€tr {(on ot ti?-c oI

ri( 6ia.
rp.l

Ccge or
Wall

(ì*\\ \-\l\rôm
\iY

t'? \ .(g)àt
vslze

lì:'J4 1D ¿!

r/,q Q\ )

6 e.rrt.q rchec

Wo¡k sl¡¡ted ì9_

DWR t6O-lReV. tz-As' IF AODTTIONÀL SPACE IS NEEDÊO. USE NEXT CONSECUTIVELY NUMEERED FOFIM

NP

¡ô 9óJr5



]XYET¡CATION
ÞlVlS¡ClN ()F WATER ñErÇOUF

LIïEr+ìO¡E J-ü,IÍ"{_
¡)=PÀRTÌ.'ËNT ()F PU9L C WOßKS

ÉTÀ;re oF ê^LtFonNt^

VdELL LOG

Loc¡ In ç'e.l-l flel.d on Yi/s Santa Rita Rd. between

.a¡royo ïioeho ar!¿ S,P.R.F. ( see skeich
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OraveL 33
Tello¡r clav R;

rlElue clay
tslue shsLe 4-
IJI-uo clav 1t-

4
GraueL {perfo¡ated)
Tellow o.Lav

iL
Yellcw cl.ay r3
G¡avel porforarec ) 20
ï¿Ilow clay 21
Gravely cJ.ay 3l

?

{4t

ttgea 9.32 tl¡t cÀtlFoäìtlê silr,ÎE lÉlNlrno oFFlcÉ 3s/tE*'8/+3'
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vaLl field on

D¡VT5ION ()F WÂTER NT:SOU'
oÉp¡RruÈ¡¡: oF FUBLIc woRKs

. 6t^lE oF cÀLtroBñl r

WELL LOG

s San"ue ta

Hux¿=p5-L-E:-ôl -.

.l:a. ú
LocAL DEs¡<;xÀT¡oN !l-ü
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Feb' .l5t 1945 - .

DIÀMEIER OF CA6IN

DR'LLEÞ

SOURCE oF INFORM,I

tNspEcTËÞ livHÍLÊ DR¡LLING-SEE F¡LE NO.-

SURFÀCE ELEVATION---
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t30-I46
146*15â
]. -i56

1eI-800
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ÌEËI

!il';

tf¡
IrJ

f,
f¡¡þ

E
lr¡
L

J

¡¡¡
IJ}

f
o
IrJt
o
(J

o
J
l¡¡
Ë
d
o
¡L

N

3ìE-G/

EtÉv¡ttoÉð'
80Ðr

o¡ Êf¡.¡ifr
MÀTERIÂL ¡ ntcll x ls5

ÌEËI votDs

¡¡soluÍE
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Srrll 3
Cl.sr¡' &4
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Slue si:ale 4
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?Tel].ow clay
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.'Jfsr,L #3

iïeIl for - ì'lcNeÍl- ConStruc bion Co.
Loe¿tion - Fleasanton¡ Californla
Date - Feb..ll, 1943
Driller - Art 3a3.y.
3ize - 14D x 10 gauge

l¡

o-l
ì-i6

46-Bf
85-ço
co-L04

rôq-roB
loB-127
1?7-1_Jo
I 30-14 6
t46-r52
t52-t56
r.5 6-181
r8L-200

Soil
Clay
Gravel-
Ye11ow el-ay
Bl-ue c3-ay
Blue sun.å:t clay
tsIue el,ay
Yel-Low clay
Gravel
Ve1.1oi', clay
Gravel and eLay
Grevel
Yellot clay

Perforated

6 cuts to lOrr

130-146
156-181 -'_9_'-.

' r.l
A1l me¿sùrnrent,s fro¡n existing grouni Level.
Coirectfon for perrranent Fump setting plus 4 from
base of pumpr

Bottom of well- fÍl-Led uith cement to L

I

,

¡..

0rt

Ss/¡d - &ir #
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L¡¡SNMOP.N V.üL¡'Y
D¡\¡tstol\¡ oF WATER fì',:sout

ÞÊFARTM ËÞI-r OF PUêLIC WOTKS
' sfATE OF CALIFOÊN:;

SH:ET !
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Loci,L DEsTGN^lroN'---#l ---
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WELL LGG

In welL fleld. on Ì'fs Ser¡ta F.f ts Ed. beirsen

3.s IE

LOCÀlrON

Arroyo lvlocho anù E;.P.R.R, (see sketcÞ)

DfÀMETER OF CAS¡¡TG--.=-

Sorins 1943DATECOMPLETED- . ' _

DRILLED
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;¡ELt #4

Soí1
Clay
GraveL
Yel"lou, clây
Blue clay
ye.llov. e1â,)¡
Gravel
Yellow clay
GraveI
Yellovr clay
GraveI
Yell-ov, clay
Fine gravel and packed sand
YeL1ou clay
Gravel
Yell'ow sond¡l cLay

¡1e11 for - l'lcl'Ieil Construction Co'
Locati.on - Pleasanton, CuLifornia
9¿rte - Iiay 6, f943
DrlLle'r - Art DàIy
Size - 14'r x lO gauge

())

0-3
3-t35l'rt

7L-82
B2-118

118-120
120-133
t1 ì-148
rã6-r t6
Lr6-t59
trg-r-6,
L65-r78
178-l-86
LB6-]?7
Ð7-2a5
2Ar-2L'

Perforated,

6 cuts to 10n

L20-111 rt
r+B-r5ó -- úL59-r65 ?
87-2a, I

o

ALl measurernents from e.xisting ground leve].
Correction for oerr¡anent punp setting plus 4 from
bi¡se of punp.

Bottorn of '¿reLl flil.ed rvith cement to 210r.

3S/tÊ*-gH6.



ORIGINAI
F¡le w¡rh DWR

¡tice of lntent No.
208434

Local Pe¡mit No. or Date 88372 
-

(1) OWNER: Name

Àddress

STATE OF CAL'FORN¡A

T}IE RESOURCES AGENCY

DEPARTMENi OP W¡TER RESOURCE5

WATER WELL DRILI-ERS NEPORT
30314

1 east Section

ztPCity

Steel D Plastic D

From
fr.

(e) wELL SEAL:
Wæsurfacesanitaryæalprovided? Ye Q No D lf yes,todcnth--J¿-ft.
We¡e¡tratasealed¡gairotpollution?Yg!N"RIntepal-{t.
Method of æaling

(r0) WATER LEVELS:
Depth of first water, if known

Standing lerel sJter well æmpletion

WELL TESTS:
whom? 

-

atrlift l]
/4,1end of tst 

- 

fL

Wûler temp€mtuÌe

Chemicalanalysismade? Ye t No H lfy¿rbywhom?

Wâs elætric m¡de Te No If

vell ter msde? Ys D No El If ye1 by
,lof test Pump 0 ^ Bailer D

, ;th ìo wete¡ at st&t{iEDti(----6-Ot.
/ ïscha¡gc gcl/mir after 

- 

hours

Do not fill in

No. 2991-55
Srare weìl No. Jù lE-0BH0s
Other Well No.

(f 2) WELL LOG: Total depth 

- 

fr Completed depth 

- 

fr

from ft" to ft. Formation {Describe by stze or

TEMENT:

l,as and th*s rcpor¿ ìs tlue to lÌie

Signed

Address 3s137
City Fremor¡t, CA. ztP 94536-1598
License No ?,\'7'-1qt! \1, D¡te of lhis

ail.+"

rvVell address if different from above

Township 3 south Range

Dislance f¡om roads, railroads, etc.t+
t from

O--Þ'9l¡lp

35dt

WELL LOCATION SKETCH

(5) EQUIPMENT:

Rotary [
Cable ú
Othe¡ Ñ

Rev*e fl
Ai¡ tl

ft.

Ir.
lJris
best

(r

OI

to

vo Mocho Canal,
ianta Rita Road. ,. rD^=-Ê^-^+^l f-,tã- z I +l

\
\

(S) TYPE OF WORK:

New Well I Deepening Ü
Ræonstruction n
Beændítioning tl
Ho¡izontal rrVeìl ¡

(4) PROPOSED

u
f]
fl

Domestic

lrrigation

lndustrial

Test Well

GNA

bo¡e

sizcof

(8)

RWiñl(,(
tDi^.

ú\
Gage or

Wall

:J 7 l(\ \Þs' mì I lÊ

\\È\ \)
ñ\"

Work

DWR lB8 {RtV. t2-BB}
IF ÀDDITIONAL SPACE IS NEEDED, USÊ NEXT CONSECUîIVELY NUMBEREÞ FORM 8ó 9ó355



QUÂ.DBUPLICATE
For Local Requirements
PageJ- oí I

lt',

It

ST.{TE OF CALIFOR¡i¡,{

\ryELL COMPLETION REPORT
RçÍc¡ ¡o Ir¡¡trcriot Panphlct

5098û3

r3r5l rr'Él tF,lç{ t2
STÀ15 NO.TSIATTO^ rO.

Owner's Well lfo,
Date Work Began l2-6-9f. . Ended

ocal Permit Agency ALÞñêdÞ Couàûy EEY, Bô8ith
'permjr ¡o. 9(¡863 Permir Dare

GEOLOGIC LOC

oRIENTAT|ON (r' ) J- Venrrc¡r. 

- 

HoFl?oNrAL 

- 
^NGLE 

- 

(SPECIFY)

No

'l ?-t r-aÁ

DEPTH To nRsT lv,{TE8 
-lc/rÊ- 

(FL} BELOU' SURFÀCE

DESCBIPTIO!f
Dcsnibc colot.

LATITUO€ LONGITTOE

WELL OWNEN

l.iame Luhdorff 0 Sc¿l¡¡gntai
lvlailing Addres
ri--rr --r C¡ - 9t6Q5
cnYw*Õ€s sr¡T€ - 'zlP

IVELL LOCATION
Àddress firrlrlf n/F¡n Rnmnn $w¡- D{Ft/C¡-p Po".t^o

PÌê¡rßeñtôn

I

Cit.v

County A'I nroad¡ _
APN Book Page Parcel

TorJ"åship 3F Range I Ë SectionSH

LatituderrNonrxLongitude"wssr
DÉG. MIN. SEC. - DEG. MIN EËC.

LOCATION SI(ETCH À CTIIIlT I ¡ ¡
NORTH tr_ NEW WELI

'Ê

,t-

MODIFICANON/ñEPAIR

- 
OèeÞe¡

- 
Olhs (S¡ecly)

- 
DESIROY lDoscr¡Õ¿
Ptgeedves
UDdo,v

.J

ar1

z.
-t

WELL

2
û

rJY

\

F
-Åv

At

PTANNED USE{S),, {¿}
-Jl- MoNrroFtNG

r | 1500 sTo

"ffi
WÂIEF SUPPLY

- 
DoÐ€slic

- 

Þubl¡c

* 
'r.¡gàlio¡

- 
lndust¡i¡l

- 

.'TSST WELL"

- 
cÂtHoorc PRorEc.
TION

- 
OIHER (Specily)

I

n It la

SOUTH
ol Well l¡on Løndnvrks

nil?Ã. ek.
COMPI.ETE

DÊPTH
FROM SUBFACE

ÂNNULÂN MÀTERI^L
(PE

cE.
MENT
(Lt

BEN'

(r'
FILL
(dl

FILiEF PACK
(TYPE/slZE)Ft- to Ft-

CEBTIFICATI ON STATEMENT
l, the undersigned, certily that lh¡s report is complete and accurate lo lhe besl ol rny knowledge and beliet.

NAME Bradley & Soue _
L7702 BaldvLu l{¡dera Ca. 93638

CITY STA¡€ ztP

OJ
ø
BE

ATTÀCHMENTS (")
't ¡ 

- 
G€otogtcLoo

- 
WBll Co¡slruct¡on D¡âgrâB

-JlGeophysical Lo9(s)

- 
Soil/Ylrt€r Chem¡csl Aralyres

- 
0lhe¡

AT'IACH ADD'T'ONAL 
'NFOBMANON. 'F 'f 

EX'STS. s.iened
t'1 tr..-r !,. 2-2h-97 414178

I

DEPTH FÊOM
SUBFACE

FI. to Ft,

?1 lL1 | e lar¡s
IL], i ?9. lc'ravel/lock

tqç ?OS , gr-artef
2OS | 215 j sravel & ¿o¿11 rock-
215 i 225 i eravel 6 rock/eands eou,e clävs

276 l305isand&qral¡ll

315 'liO'snndåqravel
330 I 351 i sandv stavel E rock
35t I 396 I eandy srsvoL 6 rock

561 I 591 I sand/grsvel/rock/e1a.¡
591 i 63é_i ssndy e4avel/ùt-¡ß-e ¡levî
636 i IZO i floe to very coerge saðão r¿lcemenÈ

I
726 i 741 I -f Lne to coa,ra€ sa¡¡da r¡lclav Btrkg
741 i 786 ; fine ro vory coarse Eends vlclays

-

786 ' 831 ' clavs v/fev sand atr:lnpers
83i 846 I eande

TOT,IL DEPTH OF CON'IPLETED \ilELL _---- (Feel)

TOTÂL OFDEPTH BOnINC (Feet)

DRILL¡NG
METHOD 

- 

FLUID
WATEN LEVEI, E YIDLD OF CONfPLETID \TELL

DEPTH OF STATIC
WATEF LEVEL (FI.) & DÀTE MEASUFìED

ÊSTIMATEÞ YIELD._- (GPM) Å TEST TYPE

TEST LENGIH --- (Hrs.) TOTÀL DBÂWDOWN --- 
(Ft.)

rot be repruntatir:c ol a uell\ longt¡¿1n ¡t¡¿-

DEPTH
FROM SUBFACE BOFE.

HOLE
ÞlA.

(lñchôs)

casrNc(s)
TYPE

MATÊBIAL/
GRADE

INTERNAL
OIAMÊTER

(lhcbes)

GAUGE
OR WALL

fHICKNESS

sLoT stzE
IF ANY
(lnches)

z 2

Ft. ro Fr.

LZ 3l I

Êr.rrFEE ÀT AgHgD q 1! Þ^

DWR 188 nEV. ?-9f) IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY FORM
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OFIGINAL
File with DWR'at

Page-Lof ,=(
)wner's \{ell No.

Dlte \\¡ork Began r2l7lq8 Ended

' STATE OF C,\LIFORNIÂ

WELL CONIPLETION REPORT
Ãaþr to Instrnction Pam¡thlel

No. 81,7346 [f, l,l¡[rlrlr
LATITUOE LONG}TUDE

rr lrrlrrlrrrt
.|TELL OI'IINEN

NO.

1' l1 | 198

ALAMEDA COI]NTY ZONE 7 I^IATER AGENCYþf fermit
Permit No.

Agency
9 at67 Permit Date ]ole/98

CEOLOCIC LOG

oB|ENTATION (r') x venrc¡t- 

-HoFzoNlAL -AÌ,¡GLE -(SPECIF/)
DBILLING
METHOD

DESCAIPTION
Descríbe moterìal, sí:e, color, etc, clry.

Name -"-ZONE 7 IIATER AGENCY

lvlailing Aildréis 5997 ?ARKSIdE DR.
PLEASANTON CA 9/+588

FLUID _--

STÀfE zlP

"hr,¿uru
ÀpN Book 946 Page 3325 pàrcel 095 03
Torwislrip 

- 

Bange 

- 

Seetion
f .ntr,rde NORIH Inngihrde WEST

DEG, MIN. SEC,

LOCÅTION SKETCH ÀCTtvIT"l' (:.)
NOFfi

- 
NEW WELL

MOD'FICATION,/REPAIÊ

- 
Oeepen

- 
Olher {SPec¡lY}

- 

DÊSTROY lDesôrÒc
P røc e duß s t nd I'la tcials
UndêT "GEOLOGIC LOG")

PLÅN¡{ED USES (¿)
WAIËB SUPPLY

- 

Donesllo 

- 

Publìc

- 

kdgatioû 

- 

lnduslr¡al

DÊG. M¡N. SEC.

!-øU
3

l-q
u MoNtroÂtilc 

-IÈST WELL _
cAllioorc PBoTEc'loN 

-HEÂI EXCHANGE 

-OIFECT PUSH 

-INJÊCTION 

-VAPOR EX-TRÂCIION 

-SPARGING 

-REMEOIA'TION 

-OTHEF (SPECIF4 

-

I 310

frorr Ro¿¿ls, Brilrlirrg¡,
L'* a¡kltti'nnl mn¿i l
¿t COMPLETþ,'

DEPTH
FROM SUHFACF

iTNNULAB ÀÍÀTERIÂL
Tì ,E

cE-
MENT

(:a )

BEN.
FILL

("1
FILTER PACK
fl.rPE/stzE)Fl. to Fl.

0r?Ro tr

I

t
¡

f , 
ATTACHìVIENTS(r')

I 
- 

Geologic Log

) , 
- 

well Construclion Diâgram

Geophysical Lo9(s)

IFICÀTIO¡f ST,{TEUENT
I, the undersigned, cerlity lhal lhis report is complele and accurate to the best ol my knowledgs and belief.

NAME BRA}LEY & SONS
fPtRsoù. ftRM. oR conponnlou tnp¡o oR pilm¡ol '

MÀDERÂ 638
AODRTSS crtY ¡p- 

So¡[Mater Chemical Analyses

- 
Othe¡

ATTACH ADDTT,ONAL i/NFOFìMATION, tF tT EXISTS.. S¡9ned

'lHl,l r3r

SUFFACE

55 ; 70 I GR¿'VELY I^I/VERY ,LTITLE CLAY , 
. . '../. .

115 I SAND

85
100 I

{

GRAVLEY CLAY SO}ÍE.FÏNE-UED
GRAVELY CLAY SOME-¡o-I 

s5 i

115; r30;cRAVEr 0LAY i.'ciÀy' :'. i "
130 ; 145 i GRAVELY tLAY ".'\ \. r
L45 ;

't

190 ; 205 ; GRAV.LEY.,CI,AY !,TIFINE TO MED SANDS
\|22 VEL

220

I

26 280 I

I I

355i 370;GRAVELY.CLAY
370 r 385 ¡ GRÂVLF.Y CT,AY

/¡6O r GRAVET,,CLAY-I'TNF TO METI SÂNDS

l

ILltS

TOTÂL DEF¡H OF BORING .-------:fFeet)
TOTÀL DEPTH OF COMPLETED \ÀELL (Feet)

lyATEn LEVEL & IIELD Of COI\'IPLÉTED IVELL

DEPTH TO FIRST WATEFI (FI.) BELOW SURFACE

DEPTH OF SÍATIC
WATER LEVEL =- (FI.) & DATÊ MEASUFIED

ESTIMATEÞ YTELO ' {6PM} A IEST TYPF 
,

TESI LENGTH (Hc.) TOrAL DRAWooWN- (Fl,)

not be a uell's

C.{SING (S)

TYPE ( ia )
DEPTH

FROM SURFACF

Fl, to FL

BORE.
HOLE
DIA.

(lnch€s) z
5
6

6o

U
E

MATÊFIIAL,I
GRADÊ

INTÊRNAL
DIAMEÌER

llæhes)

êAUGE
OR WALL

THICKNESS

slor stzÊ
IF ANY
llmhes)

570 , 580 ) 3/4" x 2'r SCH 40 2
ï580 , 600 n tt¡t ll

600 ; 6i0 tt x lt il t¡

630 , 660 tt x n tl n

660 ' 670 ll x ¡r il il

67O ¡ 690 1t x il lt n

l)\r'Â 158 nE\,. lI-,:i; IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERËD FORM

t-&t -
STATE

4L4



ORIGINAL
Fìle with DWR

V^,g Z of Ð
.)wne¡'s \{ell No,

STATE OF CALTFORNIA

WELL COIVIPLETION REPORT
' Ruf", to InstnctÍon Pamphlet*'917347

ATE

rlrlr
LAT¡TUD E

rrlrrlrrrrrrt
-IilELL OWNER

Ir'lJJ:rrNO.

D"

D¡te lVork Began _--, Ended

1al Permit.Agency
Pemit No. 

- 

Permit Dàte
GEOLOGIC LOC

oF|ENTATION (r') 

-vERfrCÀL -HORlZOllrÂL -ANGLE -lSFEClFf)

N
DBILUNG
METHOD FLUID

DESCRIPTION
Ðescribe materíal, ú:e, color, etc.

Tolasþ - Range
i-,¡¡ii't. "' r r':-.,'..- Dec. Mlr.l. sEC.

LOCÄTION SKETCH
NORIH

NORTH Longitude wEs'r
DEG. MIN. sEc.

ÀCTMTY (:. )

- 
NEW WELL

MO D¡FICATION/FEPAIÃ

- 
Deep9n

- 

Othor (Speè¡lyl

- 
DESÍRoY lDtsc¡¡be
Pmeedurcs and Mâre,¡ats
U^de, "SEOLOG|C LOG")

PL,{\TED USES (J)

Seetion

s
n

Þ
Ø
U

tsøU
3

WATÉF SUPPLY

- 

Oom$lh 
-. 

Public

- 

lrrigallon 

- 
lnduír¡al

MONÛORING 

-TEST WELL 

-CATHODIC PFOTECTION _
HÉAI EXC}IANGE _

DIRECT PUSH 

-INJECTION 

-v¡pon exrR¡crpN 

-SPABGING 

-. FEMEDIATION _
ofHEF (sPec'Fy) *

SOUTH
Illnstilte or Ð$críbt Distnnæ of lVell froù Aoills, Búhlìneí
Fences- Rit¿n- etc- anil alt¡ch ã nnv, Usc addition¡l odpcr'íf
neæssán1. lLitASE BE AcctJRAîE ù coùIpLETE.'

l- , 
ArrAcHMENrs{¿)

, 
- 

Gèologic Log

STA
l, lhe undersigned, certity that lhis report is complete and accurate lo lhe best of my hnowledge and beliel

NAME BR-ADLEY & SONS
(PTRSON. TIRN, ()R C(}RPONAIIOÌT} {TVPED OR PRII{I€OI

177O? RAT.DÌ,JTN MÀTìF.R Â aa q?Á?n
ADDRISS

S¡gned

CITY

¡
c.

- 
Wèll Conslruclion Oiâgram

- 
Geoplìysic€¡ Log(s)

- 
Soil rr,later Chem¡cal Analyses

Other

¡t¡¡cx tootito¡,t¡L tNFoFtMATtoN, ,F tr Ðosrs.

t4tSll tâ rKllJll r3r

DEPTH FROM
.SUBFACE

FL ID FL

I I Ìt

I

I

I I

I

¡ I

I I

I I

TOTÀL DEPTH OF BORINC 805 ITeet)

ToT.LL ÐEPTH OF CoIVTPLETED u.'nt¿ 800 (reet)

WATXN LEVEL & YIELD OF CONTPLETED WELL

ÞEPTH TO FIBST WATEB {Ft.) BELOW SURFACE

DEPTH OF STATIC
WA]ER LEVEL 

- 

(FI.) E DATÉ MEASURED

ESI¡MATED YIELD '- (GPM) & TEST

TEST LENGTH 

- 

(Hrs.) TOTAL DRAwDOwÌ't-- (Fl.)

nat be a uell's

cAsrNc (s)
r'l

DEPTH
FROM SURFACE

FL IO FI.

BOBE.
HOLE
DIA.

(lnch€s) z
5
@

zuÐGa
s
E

MATERIAL /
GFADE

INTERNAL
DIAMElER

(lncbes)

GAUGE
OFì WALL

.THICKNESS

slol stzE
IF ANY

. (¡nc¡es)

690 , 730 I allt x SCH óO 2

73O ' TttO rt tt x ll tt It
'l t¿O ' 7gfì Y It Ittt tl It

A.\_NLIL{N M.ÀTERIAL
n PE

DEPTH
FROM SURFACE

8ÊN-
FILL

(:a )

FILTER PACK

frvPgsrzE)Ft lo Fl. (:)
cË-

MENT

I

I

I

I

D\rn t\Y Rev. il.g? IF ADDITIO'.IAL SPACE Is NEEDED, usE NEXT CoNSECUTIVELY NUMBEFIED FoRM

7
sfÂft ¡rP



OBIG¡}IAL
File ürith DWF

STATE OF CÂLIFORNIA

WELL ÇOMPLETION REPORT
Rtlcr to l¡¡ttuction I tøphlct

13 
'S 

ll 'F' lØ,HI ll ,+l
wFLL

Date lgork B.egao 1 - 1 9-9.Q ., Ended 7-l?- q
No. 510070

'þceÞPermit Àgency Al ame¡ìa Corrnly ZOnt r, l,rlater Fesn,
Permit Date

LL OWNEN

9BEN!ÀT|ON (") ì( Ve¡flC¡L 

-HORlZOlftÀL -ANGL€ -GPEGIFY)

Zone 7 lüater Resc.
DEPTII rO flnST \ryATEfi-6-0-(Fr) BELOW SURFACE

DESCßIPTI ON

CENTIFICÀTION STAÎEMENT

- 
Goologic Log

- 
Wsll Conslruclio[ Dlaoram

- 
Gaophyslêâl Log(s)

- 
Soil/Walor Chåmlcal Anrlyse!

l, lhe underslgned, cerlity lhat th¡s report is complele and accurats lo the besl of my knowledge and bolief

NAME

- 
Othot

AÍTAC}] ADÞ¡ÌIONAL INFOEMA'T1oN. 
'F 'T 

EX'STS.

NEXT

et
I

tii. ¡l
j

-¡

lo
t

I

I

-+-O35-Range OlEsection flSFll û

cålloN

-- 
oESTROY(O!6c¡ibe

tvE

Fø
U

l-
.J)u
3

SOUTH
Illwtrcle ø DqcÅbe D$tance ol WplI f¡om l¿ndmatks
such æ Roads, Buìldt¡es, Fencei, nlwí ¿tc-
¡¿E¿SE BE, ASCU&ATE rt COMPLEïE,

v
UIELL

PLANNE u s E(s)

I r NOBTH
DEG. MIN. SEC.

Longitude

oL c T T CH

MODIFI6,À1|ON/REPAIR '

--- Dagpo^

- 
olhot,lSpoclly)

VÍATER SUPPLY

- 
Doñêsllc

- 
PuÞllc

- 

lnloslloô

- 
lndu¡ltigl

.JL "IESIWELL"

- 
cA¡ltoorc PRorEc'
fþN' 

- 
OÌ}IEF (Speçlly)

r.É)
_ MONITORING

?¿ô ' ?75 ! T'inc Mod lìrar¡pl l-a:rce Rnrl
?7E leqn I Þ-^r'r^,l-'l¡rr eanrJ f,, êr¡¡¡al

CAqIN G(S)

Ê

(Feet)

Fl. lo Ft. =5
¿

BOAING

BORE.
HOLE
DIA.

(lnchôs)

INTEBNAL
DfAMETEH

0nchèe)

GAUGE
OF WALL

THICKNESS

sLoT slzE
IF ÀNY
{l^chôst

MATERIAL/
GBADE

ÐEPTH
FFOM SURFACÉ

TOTÅI, DEPTH OF

TOTÂL.DEPTH OF

WATEN LEVEL & IIELD OF COMPLIiTED WELL
OEPTH OF STAT¡C ¿¡.I
WATER LEVEL (FI.) E DATE MEASUFED

EST¡MATED YIELÞI- (GPM} S TEST TYPE=-.--=.-
TEST LENGTH 

- 

(Fl¡s.) TOTAL DRAWDOWN 

- 

(Ft.)

AirOFÍILLING
METÈOD FLUIODual" Rotary

2- 73 -99

' Mø7 not bz represrttatíoe of a utell't Iteld.

/TNNULÀA MATEnIAL
TYPE

DEPTH
FROI'I SUFFACE

Ft. lo Fl. t/-)

cE-
MEN'I

1/)
BEN.

t¿t'
FILL FILTEB PACK

(TYPE/SIZE)

O ,?R 1F, ô ¡?R

n ,.r?rrl ) '?tr, e l- aa'l 1') ??q t

""n 
..1.F6,n 11 1t elaal 11 ). ?qn

c r ri-;ì11.È-; n 1 ) '7-i c f aa'l ç, ?qn I
I

R. À ri' .!.h o n 1 '' 'tt Ê.

^A^
!

.qRô :Ênn 1) 1l qtool â 2qn

DWR r88BEV.7-gO IF ADDITIONAL SPACE IS CONSECUTIVELY Êonu



ORIGINAL
File vùith DWR

Date'Work Began'

Log 510070 Pg.

_Lnded

I

LATITIIDE

NORTH

I

LONGI1UDE

STÀTE OF CÀL¡FORN]À

WELL COMPLETION AEPORT
y Rclcr cc l¡tt¡uctìo¡ Pompblct

,_r3_ee"o 510069

1Â1 Permit Date
GEOLOGIC LOG

oR|ENTATIoN (¿) X uarr,roa 

- 

HoBlzoNla 

- 

ANGLE 

- 

(sPEclFY)

DEPllr TO FIRST IVÀTER-(FL) BELOIV SUnFACE

DESCRI PTION
Dac¡íbc

L O1VNER

\ryE ATION

3325 ps¡ss¡ 095-03

Ê03å- Ran!¡e 018 Section 08H14
r I NORTH

DEG. MIN. .SEC. Longitude

LOCATION SKETCH

Book

A-,ltr4\-

ACTIVI (¿l
_ NEW WELL

MODIFICAIION'NEPAIB

- 
DeôpoD

- 
Olho¡ (Spoclly)

- 
DESÎBOY lDeácribo

I

óÐ

ñ

tyo $,þ
ts
.J'

t¡,

ILANNED USE(S)
(Lt

- 
MONTOBING

tl

VYATEN SUPÞLY

- 

DomsÊllc

- 
Publio

-_ 
krlgatloñ

- 
lodu6lt¡¡l

SOUTH
CAIHODþ PROTEC-
TþN
OnfF (spôc¡ly)Iiißtrdte ù Destíbc Distonce oÎ \ùtell Ircm La¡dmark

sucå æ Ro¿ds, BúIdtngq Fencei, Rlæ¡i, elc.
PI-EÀSE BE AGCIIßATE )r COMPLETE.

ATTå,CHMENTS 1¡ ¡

DEPTH
FROM SUFFACË

ANNULAN MÀTENIAL

'E
cE.

MENT

t!l
BEN.

FILL't{j
FILTER PACK
crYPE/SrZE)Ft, lo Fl.

CEATIFICÀTION STÀTEM ENT
l, the ündersigned, oertiry thet this report ¡s corñplete and accurale lo lhe best ol my knowledge and bellel.

NÅME De La Granqe 6r Sons, Ïnc.
(PERS0N, rÌRri, 0ß conPoRAïoN) (IYPEo 0ß PRINIEo)

ai 95023

3-23-99 532085

,l

Goologlc LÒ0

Well Conslrucl¡on Dlagran

Goophysicsl Lo9(¡)

So¡l/Wallr Chenicaf Analyre!

Olhcr 

-

ATIAC,] ADD'NANAL NFON"AIION. TF 
'' 

EX'SIS. Sígned

þ¡sll tã lßtlll ll ,4-

DEP'II FFOM
SUNFACE

Fì- to Fr.

00 514 oarse, l S F
51 520

' Brown c542 I 560
560 s73t I

4t r

74 I 3 Gr
tl

I I

cA srN c(s)DEPTH
FROM'SUFFACE

Ft. to Fl.
¿
J
6

¿

DEPTTTTOTAL BORINCOF lFeel)
'7 60TOT^L DEPTH COMPLETEDOF \rygLL (Feet)

BORE.
HOLE
DIA.

(l¡chsç)

sLoÌ stzE
IF ANY
(lrches)

INTERNAL
DlAMETEB

(l¡chor)

GAUGE
OR WALL

THICKNESS

MATERIAL/
GBADE

R LEVET & YIELD OF COM!Lf,TED IVELL

ESÎIMATEÞ YIELD.- (GPM) & TEST TYPE

TESÍ LENGTH 

- 

Ors.) TOrAL DBAWDOWN 

- 

(Ft.)

(FI.) A DATE MEASUFÊÞWATER LÊVEL

I hlay not be

aaral- Rotary FL UID

a aill\

DEÉTH oF STATIC

? ^^ | C1fl' 1) 1 ei aa'l -0406
É?^r ¿.-En 1) 1 ql-oe l 6
4,En: Á7ô 1) '1 qtce'l 6 .040

11 ',1 claalÁ.7fì ' Â'ln 6
<o^r Ác¡n 't1 1 e*aaJ 6 020
<onl ran 11 '1 _ 04c)sfeel 6

DìÀ'n t88 BEy. 7-90 ÎF ADDITIONAL SPACE IS NEEÐED, USE FOBM



ORtG¡NAL
File with DWR

i

.oiice of lntent No.

Loiil Permit No- or Datå

(l) OWNER: N¡n¡e
5997 Parkside DriveÅddres

City Pleasanton

(2) LOCÀTION OF WELL (See instructions):
county @ Owner's \\'ell N¡¡ml¡e,

Wcll arltlress if differcnt fronl above-

'lÌ^,1nslri 
¡> 

-J!.......-..-- 
Iìrnge 1E Section

Distnnce f rom cities, roadl raílroads, fetræs, etc.

ad P

3-TATE OF C'ÀUFORNI.A

THE REsouRces.¡eÈrucv
DEPARTMENT OF WATER FESOURCES

WATER }VELL DNILLERS REPORT

ztP 94s88

(.3) TvP[ OF ]VORK:

treu \lell E Deepening D
Ileconslruclion ¡
Reconditioning tr
Ho¡izont¡l Well D
Destnrctiorr [ (Descrilrtr
destrr¡ctior¡ r¡ateri¡b lnd pro-
cedrrres in l¡enr l2)

(4) PROPOSED
Donestic

I rrigr I ion

Indust riul

Test Wcll 1 :ì 31 ues
Ì"1 urrici¡ííl'.,.

Do not f;ll ;n

No. ?7.iS:l!
Sl¡rtc \\,clì No. 35/18 9142

Ollnr \1'ell No.

(12) WELL LOG: Tot:¡l <lcprn 558 . ft. Cànrpletecl ,l,.pth 539. rr.

from fL to ft. Fonn¡lion (Dcsciibe lry colt:r clrgrccter, size or material)

I 43 Ye11or¡ cl
5 Yellor¡ s

55 rse sand.
83 95 He 1
95 3 Gravel . .'i.

.i'

1
aÐd vel,

ac t-n c
I

avel
s

fre
e AßROIO t4ocHO

Ylct-r-
1î42

e\¡¡

Other D
wttlt- Loc^'t]oN SKETCH

(s) oQUrP[,rF:NT

llot¡rv ffi
Crble E
OIhcr I J

'¡ r"ell tst
t of rest

Prs electric

ßcverse D
,{i¡ tr

rse

c1a
33 ri

B ue

l, 10

LLER STÀ'I'EN{EN'T:

treaks

nued and.E o on

Lrd.
o¡

1

t
(?) C,ISING TNSTÀLLED:

Srccl [. Plastic E

From
fr.

(s) SEAL:
wú¡url¿æsn¡larysolprovirletl? Iu fi No ! If y"¡, trd.prl 0 - 45 ¡.
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\Vrll udrlrcss lf rliflcrcnt from obovc 18 30
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,J MOCHo TVELL #3 (AS-BUILT)
TITHOLOGY

Depth

o'

2Ol-

50'

MocHo IYEIL #3 (Às-BUILT)
ELECTRIC LOG

MOCHO 'WEIT

}YELL
#3 (As-BUnT)

PROFILE

Description

Sondy Cloy - low plostic, bluish brown

Cloy/Silty Cloy - hí9h plostìc, sticky, stiff,
bluish groy to reddish brown

low

I 5'-

Depth

roJ._

267' 

-
2go'-
31O'-
315' -335'

355'

4101-

468'

Description

72' Ðio. Eorehole
Surfoce Seol
Sond/Ccment Grout

Conductor Cosíng
48" O.D. x 3,/8' Woll '
Mild Steel

45'Dio. Êorehole

Surfoce Cosing
36' o.D, r 3/8' $/oll
ASTM A*139 Grode B Steel

(Typ)
x 3/8' Woll

7

s2'
102'
111'

153
15S

Sond & êrovel - coorse sond to coorse grovet w/pebbles ond
cobbles, subongulor to subrounded

Silty Cloy - medium to high plostic, stiff, blue
Silty Sondy Cloy - medium plost¡c, brown

Sllty Cloy - med¡uin to high plostic, bluish groy to reddish brown

Grovel - fine to coorse w,/pebbles ond cobbles, onguror to subrounded,
stringers of silty

Grovel -
cloy, lovr plostic,
medìum to coorse

dry, brittle, poorly lithified, bluè
w/pebbles ond cobþles,

subongulor to subrounded

I - fine to medium, up to coorse /pebbles ond cobbles,
subongulor to subrounded

Cloy - medium to high plostic, stlcky, reddish brówn, stringers of
plostic, dry, b.ittle,'bluê

Sondy
reddish

170'-
142
1 94'
205'

234'-

315'-
334'-

360'-

432'-

467'-

494'-
504'-
514'-

Sonitory Seol
Sond/Cement Grout

Annulor Seol
Sond/Cement Grout

2" Dio. Sch 40 Sounding Pipe
Type 3O4 Stoinless Steel

2" Dio. Sch 4O Grovel Fill Pipe
ïype 304 Sioìnless Steel

32" Dio. Borehole
subonqulo

mostly fine up to coorse w/pebbles ond cobbles,
r to subrounded

Sílty Cloy - medium lo hìgh plostic, moderotely sticky,
brown

- fine to coorse w/pebbles ond cobbles, few vety coorse
sonds, subongulor to subrounded

Silty Cloy - medium [o high plostic, moderotely to highly sticky, bluish
groy to brown, 258-263 from e-log, siliy cloy, low plostic, dry, brittle,
blue w/ fine grovel & pebbles
Cloyey Grovel - very coorse sond to coorse grovel w/pebbles ond cobbles,
subongulor to subrounded
SÌlty Cloy - low to medÌum plostic, reddish brown & low plostic,
dry, brittle, blue

Grovet - very coorse sond to coorse grovel w/pebbles ond cobbles,
subongulor to subrounded

Silty Cloy - low to medium plostic, bluish brown, w/mudstone, brittle, blue

Grovel - very coorse sond to coorse grovel /pebbles ond cobbles,
subongulor to subrounded

Silty Cloy - low to med¡um plostic, soft, reddish brown
to bluish groy

Silty Sondy Cloy - low plostic, soft, reddish brown. stringers of
sílty cloy, medìum to high plostìc, stiff, bluish groy to reddish brown

Grovel - fine to coorse w,/pebbleË ond cobbles,
ongulor to subrounded

Cloyey Sond & Grovel - very coorse sond to fine grovel, few Pebbles,
ongulor to subrounded w/sllly cloy, low plosiic, red

Grovel - f¡ne to coorse, ongulor to subrounded

Well Cosing
20.625- O.D.

NOTE:

Centrolizers of Type 304
Stoinless Steel to be
lnstolled Above ond lielow
Screen Sections ond ot
80' lntervols to Surloce,

Type 304 Stoinless Steel

Grovel Envelope
6xl2 Colorodo Silico Sond (iyp)

Wire-Wropped Well Screen (Typ)
29' l.D. w/O.o7O" Srot Sìze
Type 304 Stoinless Steel
"Double Extro Strong"

Well Surnp
20.623" O.D. x J/8" Wolt
Type 304 Stoinless Steel
w/f|ol end plote ond

Mild Stêel SE End Cop

26" Dio. Borehole
Bockf¡ll

BID SET

AS-BUILT
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f
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il
MocHo WELL #4 (AS-BUIL

LITHOLOGY

Depth

U-

Zl 
-

44' 

-
76; 

-

r23' 

-1 36'-
147J 

-I 66'-

196'1-

r) MocHO IíELL #4
ELECTRIC

Description
Depth

da'-

485'

5ro'
515'
s30'
545'

D IU 

-

73O'-
7+5, 

-

443'-

0'-
15¡-

4
Eo
I

oo
Ino
I:
ô

E
Iùo

d
cto
Uo
2
ri.j

Ei
o
o

!q
Io

o
I

d
I

N

c

ì

¿t

5
ô
ó

276'

300'

324'

358'-

t96'

43O'-

5r 2'-
528'-
55O'-

604' 

-i1 e'-

643' 

-

202'
?12'
227'

658'
666'

111:

711'-

Sìlty Cloy - high plostic, moderotely stif & sticky, bluish groy

Silty Sondy Cloy - low to medium plostic, bluish groy, silty, moderotely
dry' ond brittle, reddìsh browõ;' dry ond crumbly

Sond & Grovel - coorse sond to medium grovel, w/pèbbles ond cobbles,
ongulor to subr-ounded

Silty Cloy - medium to high plostic, moderotely to very stiff, $/chunks of
dry, poorly lithified, bluish groy, few stringers,_soft, reddìsh brown
'Sond & Grovel - coorse sond to fine grovel /pebbles & cobbles, ongulor
to subrounded, mostlY moosic

si¡ty Cloy - low to medium plostìc, stiff, groy ond red molled,
chúnky ór brittle, dry, cloy, riroderotely lithified

Sond & Grovet - coorse sond to medium grovel w/P¿bbles ond
cobbles, subongulor to subrounded, 752 rnosoic

Silty Cloy - low to medium Plostic, stiff & sticky, groyish brown

Silty sondy Cloy - med¡um plostic, brown, coorse sond to medium
grovel /pebbles
Silty Sondy Cloy - med¡um to high plostic, very stiff, brown, few pebbles
ond cobbles
Sond & Grovel - coorse sond to t¡edium grovel, /pebbles & cobbles,
ongulor to subrounded. cleon

Silty Cloy - low to medium plostic, moderotely to very stiff, moderotely
to ve4y '"tict y, bluìsh groy to biown, chunky or Poorly to well lithified'
dry, brittle, possible silt stone

Sond & Grovel - fine sond to med¡um g¡ovel. few pebbles ond cobbles,
onqulor to subrounded, mostly cleor w/ew chunks silty c!oy' low to
medium plostic, blue ond brown

Silty Cloy - nigh plostic, sticky, brown

cobbles, ongulor lo subrounded, mostly flne to
w/ pebbles ond

medium grovel,.
Sond & Grovel - medium sond to coorse grovel

w/ silly cloy. soft to stìff, low plostic, groyish brown

Silty Cloy - low to high plosìic, moderoteþ stiff & sticky, brownìsh groy
to reddish. brown w/ chunks of silty cloy, stiff, dry, brittle, brownish red
& blue

Cloyey Sond & Grovel - coorse sond to medium grovel w/. pe-bbles. ond
coUbtes, ongulor to subrounded, cloy motrix, soft, low Plostic, light brown
w/ clvnky dry brittle silty cloy neor bottom

Silty Cloy - low plostic, brittle, dry, Poorly to moderotely l¡th¡fìed, brown
to blue
Cloyey Grovel - f¡ne to medium w/pebbles. ongulor to subrounded /silty
cloy, low to medium plostic, soft to modeioteþ stiff, reddish brown

Silty Cloy - low to medium plostic. soft to môderotely st¡ff, brown w/
loti of imoll chunky silty cloy, dry, brittle, poorly to moderotely
lithif¡ed, blue
Sondy Grovely Cloy & Cloyey Sond & Grovel - coorse sond to medium
grové|, ongulor to subrounded ond silty cloy, low plostic. chunky, dry,
brittle, poorly to moderotely lithified, brown to blue
Silty Cloy - medium plostic, mderotely stiff slightly sondy, reddish
brown w/chunks of dry brittle poorþ lithified, blue

Cloyey Sond & Grovel - very coorse sond to medium grovel
w/pebbles & cobbles, ongulor to subrounded ond silty cloy, dry. brittle,
poorly lithified, reddish brown to blue

Sondy Grovely Cloy - low plost¡c, soft, brownish blue & dry, brittle very
poorty titnlieO silty cloy, blue w/fide sond to fine grovel, ongulor to
subrounded

Sondy Silty Cloy - low plostic soft w/few chunks very stiff, brown

Cloyey'Sond & Grovel - very fine sond to coorse grovel w,/pebbles ond
cobbles, ongulor to subrounded y'silty cloy, Ìow plostic, soft. brown &
brittle. poorly lithif ied, blue

Sondy Grovelly Silty Cloy - low.plostic. soft, brown w/fine sond to
medium grovel, ongulor to subrounded

Silty Cloy - low plostic, soft / chunks of dry brittle poorly lithified,
bluish groy

Grovely Silty Cloy - low plostic, solt, bluish groy

Silty Cloy - low plostic. ve¡y stiff, blue to brown

Sonitory Seol
Sond/Cement Grout

Annulor Seol
Sond/Cement Grout

2' 0io. sch 4O Sounding PÌPo
Type 304 Stoinless Steel

32" Dio. Borehole

well Cosing (Typ)
2C..625" O.D.. x J/8' Woll
Type 304 Stoinless Steel

3/8" Peo Grovel

Wire-Wropped Well Screen (Typ)
20" t.Ð. w/O.O70" Slot Size
Type 304 Stoinless Steel
"Double Extro Strong'

Grovel Envelope
6x12 Colorodo Silico Sond (Typ)

Well Sump
20.625" O-D, x J/8' lloll
Type 304 Stoinless Steel

w/flot end plote
Mild Steel SE End NOTE:

Centrolizers of Type 304
Stoinless Steel to be
lnstolled Âbove opd Below
Screen Sections ond ot
8o' lntervols to Surloce.
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MOCHO ÌIELL
T{3IT

Description

72" Dío. Borehole
Surfoce Seol
Sond/Cement Grout

Conductor Cosing
48' O.D. x 3,/8" tryoll
Mild Steel

45' Dis. Borehola

Surfoce Cosing
36' O.D. x 3/8' Woll
ASTM A-139 Grode B Steel
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